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Abstract 

As part of the Waste Isolation Pilot Plant (WIPP) Actinide Source Term Program 
(ASTP), this report presents data provided by Florida State University on 
thermodynamics parameters required to predict the actinide mobility within the 
WIPP horizon. This document presents the acid dissociation constants of WIPP 
representative ligands, such as acetic acid, lactic acid, oxalic acid, citric acid, 
ethylenediaminetetraacetic acid (EDTA), humic and fulvic acids and complex 
stability constants of these ligands complexed to Mg(II), Th(IV), U(VI), Np(V) or 
Am@). 



This page intentionally left blank 

4 



DOCUMENT ORGANIZATION .............................................................................................. 67 

INTRODUCTION ....................................................................................................................... 67 

DISCUSSION .............................................................................................................................. 70 
Acid dissociation constants.. ............................................................................................... 70 
Complexation of thorium .................................................................................................... 73 
Complexation of uranyl ...................................................................................................... 75 
Complexation of neptunyl .................................................................................................. 76 
Complexation of americium ............................................................................................... 77 
Complexation of magnesium .............................................................................................. 78 
Interaction of actinides with humic substances .................................................................. 79 
Complexation of actinides studied in other systems.. ......................................................... 80 
Data modeling ..................................................................................................................... 81 
References ........................................................................................................................... 82 

Tables 

Table 1. Acid Dissociation Constants of Carboxylic Acids in 0.1 m NaCl at 25°C.. ................. .85 
Table 2. Acid Dissociation Constants of Carboxylic Acids in 0.3 m NaCl at 25°C.. ................. .85 
Table 3. Acid Dissociation Constants of Carboxylic Acids in 0.5 m NaCl at 25°C.. ................. -85 
Table 4. Acid Dissociation Constants of Carboxylic Acids in 1 m NaCl at 25°C.. .................... .85 
Table 5. Acid Dissociation Constants of Carboxylic Acids in 2 m NaCl at 25°C.. ..................... 86 
Table 6. Acid Dissociation Constants of Carboxylic Acids in 3 m NaCl at 25°C.. .................... .86 
Table 7. Acid Dissociation Constants of Carboxylic Acids in 5 m NaCl at 25°C.. .................... .86 
Table 8. Stability Constants for Thorium Complexes with Carboxylate Ligands in 0.3 m 

NaCl at 25°C. .............................................................................................................. 86 
Table 9. Stability Constants for Thorium Complexes with Carboxylate Ligands in 1 m NaCl 

at 25°C.. ....................................................................................................................... 87 
Table 10. Stability Constants for Thorium Complexes with Carboxylate Ligands in 2 m 

NaCl at 25°C ............................................................................................................... 87 
Table 11. Stability Constants for Thorium Complexes with Carboxylate Ligands in 3 m 

NaCl at 25°C ............................................................................................................... 87 
Table 12. Stability Constants for Thorium Complexes with Carboxylate Ligands in 4 m 

NaCl at 25°C ............................................................................................................... 87 
Table 13. Stability Constants for Thorium Complexes with Carboxylate Ligands in 5 m 

NaCl at 25°C ............................................................................................................... 88 
Table 14. Stability Constants for Uranyl Complexes with Carboxylate Ligands in 0.3 m 

NaCl at 25°C. .............................................................................................................. 88 
Table 15. Stability Constants for Uranyl Complexes with Carboxylate Ligands in 1 m NaCl 

at 25°C.. ....................................................................................................................... 88 
Table 16. Stability Constants for Uranyl Complexes with Carboxylate Ligands in 2 m NaCl 

at 25°C ......................................................................................................................... 88 
Table 17. Stability Constants for Uranyl Complexes with CarboxyIate Ligands in 3 m NaCl 

at 25°C.. ....................................................................................................................... 89 

5 



Table 18. Stability Constants for Uranyl Complexes with Carboxylate Ligands in 4 m NaCl 
at 25°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 

Table 19. Stability Constants for Uranyl Complexes with Carboxylate Ligands in 5 m NaCl 
at 25°C .,.....,................................................................................................................. 89 

Table 20. Stability Constants for Neptunyl Complexes with Carboxylate Ligands in 0.3 m 
NaCl at 25°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 

Table 2 1. Stability Constants for Neptunyl Complexes with Carboxylate Ligands in 1 m 
NaCl at 25°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 

Table 22. Stability Constants for Neptunyl Complexes with Carboxylate Ligands in 2 m 
NaCl at 25°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 

Table 23. Stability Constants for Neptunyl Complexes with Carboxylate Ligands in 3 m 
NaCl at 25°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 

Table 24. Stability Constants for Neptunyl Complexes with Carboxylate Ligands in 4 m 
NaCl at 25°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *...* . . . . . . . . . . . . . . . . . . . . . . 90, 

Table 25. Stability Constants for Neptunyl Complexes with Carboxylate Ligands in 5 m 
NaCl at 25°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 

Table 26. Stability Constants for Americium Complexes with Carboxylate Ligands in 0.3 m 
NaCl at 25°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 

Table 27. Stability Constants for Americium Complexes with Carboxylate Ligands in 1 m 
NaCl at 25°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 

Table 28. Stability Constants for Americium Complexes with Carboxylate Ligands in 2 m 
NaCl at 25°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 

Table 29. Stability Constants for Americium Complexes with Carboxylate Ligands in 3 m 
NaCl at 25°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 

Table 30. Stability Constants for Americium Complexes with Carboxylate Ligands in 4 m 
NaCl at 25°C . . . . . . . . . . . ..I..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 

Table 3 1. Stability Constants for Americium Complexes with Carboxylate Ligands in 5 m 
NaCl at 25°C . . . . . . . . . ..* . . . . . . . . ..-...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 

Table 32. Stability Constants for Magnesium Complexes with Carboxylate Ligands in 0.3 m 
NaCl at 25°C . . . . . . . . . . ..I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*..................... . . . . . . . . . . . . . . . . . . . . . 92 

Table 33. Stability Constants for Magnesium Complexes with Carboxylate Ligands in 1 m 
NaCl at 25°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*................................ 93 

Table 34. Stability Constants for Magnesium Complexes with Carboxylate Ligands in 2 m 
NaCl at 25°C . . . . . . . . . . . . . . ..*.. . . . . . .-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93 

Table 35. Stability Constants for Magnesium Complexes with Carboxylate Ligands in 3 m 
NaCl at 25°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93 

Table 36. Stability Constants for Magnesium Complexes with Carboxylate Ligands in 4 m 
NaCl at 25°C . . . . . . . . ..*.................................................................................................... 93 

Table 37. Stability Constants for Magnesium Complexes with Carboxylate Ligands in 5 m 
NaCl at 25°C . . . . . . . . . . * . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94 

Table 38. Dissociation Constants of Humic Substances in NaCl media at 25°C . . . . . . . . . . . . . . . . . . . . . . . . 94 
Table 39. Apparent Stability Constants for Uranyl Complexes with Humic Substances in 3 

m NaCl at 25°C . . . . . . . . . . -- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*............................................................. 94 
Table 40. Apparent Stability Constants for Uranyl Complexes with Humic Substances in 6 

m NaCl at 25°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . 94 

6 



Table 41. Apparent Stability Constants for Americium Complexes with Humic Substances 
in 3 m NaCl at 25°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 

Table 42. Apparent Stability Constants for Americium Complexes with Humic Substances 
in 6 m NaCl at 25°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 

Table 43. Standard chemical potentials for actinide-organic complexation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 
Table 44. Binary Pitzer Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._................. 96 
Table 45. Neutral-ion pair Pitzer parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97 
Table ADl. Potentiometric Titration Data for the pKa Values of Acetic Acid in 0.10 m NaCl 

at 25°C. Initial Volume = 15.0 mL, 0.015 mrnol Acetic Acid, 0.015 mm01 excess 
HCI, Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.00 I. . . . . . . . . . . . . . . . . . . . . . . . 10 1 

Table AD2. Potentiometric Titration Data for the p& Values of Acetic Acid in 0.10 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0 15 mm01 Acetic Acid, 0.150 mm01 excess 
HCl, Titrant = 0.030 M NaOH in 0070 m NaCl, pcH = pHr + 0.002. . . . . . . . . . . . . . . . . . . . . . . 102 

Table AD3. Potentiometric Titration Data for the pKa Values of Acetic Acid in 0.10 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess 
HCI, Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.003. . . . . . . . . . . . . . . . . . . . . . . . 103 

Table AD4. Potentiometric Titration Data for the pK, Values of Acetic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess 
HCl, Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.094. . . . . . . . . . . . . . . . . . . . . . . . 104 

Table AD5. Potentiometric Titration Data for the pKa Values of Acetic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess 
HCl, Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.086. . . . . . . . . . . . . . . . . . . . . . . . 105 

Table AD6. Potentiometric Titration Data for the pKa Values of Acetic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess 
HCl, Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.104. . . . . . . . . . . . . . . . . . . . . . . . 106 

Table AD7. Potentiometric Titration Data for the pKa Values of Acetic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess 
HCl, Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.081. . . . . . . . . . . . . . . . . . . . . . . . 107 

Table AD8. Potentiometric Titration Data for the pKa Values of Acetic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.015 mm01 Acetic Acid, 0.015 mm01 excess 
HCl, Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.104. . . . . . . . . . . . . . . . . . . . . . . . 108 

Table AD9. Potentiometric Titration Data for the pK, Values of Acetic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess 
HCl, Titrant = 0.03 M NaOH in 0.27 m NaCl, pcH = pHr + 0.075. . . . . . . . . . . . . . . . . . . . . . . . . . 109 

Table AD 10. Potentiometric Titration Data for the pKa Values of Acetic Acid in 0.50 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.141............. 110 

Table AD1 1. Potentiometric Titration Data for the pK, Values of Acetic Acid in 0.50 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.138 . . . . . . . . . . . . . 111 

Table AD12. Potentiometric Titration Data for the pK, Values of Acetic Acid in 0.50 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.131............. 112 

Table AD13. Potentiometric Titration Data for the pK, Values of Acetic Acid in 1 .OO m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.209 . . . . . . . . . . . . . 113 

7 



Table AD14. Potentiometric Titration Data for the pK, Values of Acetic Acid in 1.00 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.248 . . . . . . . . . . . . . 114 

Table AD15. Potentiometric Titration Data for the pK, Values of Acetic Acid in 1 .OO m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.250. . . . . . . . . . . . . 115 

Table AD16. Potentiometric Titration Data for the pKa Values of Acetic Acid in 2.00 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.446 . . . . . . . . . . . . . 116 

Table AD17. Potentiometric Titration Data for the pKa Values of Acetic Acid in 2.00 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.430 . . . . . . . . . . . . . 117 

Table AD18. Potentiometric Titration Data for the pKa Values of Acetic Acid in 2.00 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.439 . . . . . . . . . . . . . 118 

Table AD19. Potentiometric Titration Data for the pK, Values of Acetic Acid in 3.00 m 
NaCl at 25°C. Initial Volume = 15.0 rnL, 0.015 mm01 Acetic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.656 . . . . . . . . . . . . . 119 

Table AD20. Potentiometric Titration Data for the pKa Values of Acetic Acid in 3.00 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.634 . . . . . . . . . . . . . 120 

Table AD2 1. Potentiometric Titration Data for the pK, Values of Acetic Acid in 3.00 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.638 . . . . . . . . . . . . . 12 1 

Table AD22. Potentiometric Titration Data for the pK, Values of Acetic Acid in 5.00 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.057 . . . . . . . . . . . . . 122 

Table AD23. Potentiometric Titration Data for the pKa Values of Acetic Acid in 5.00 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.065 . . . . . . . . . . . . . 123 

Table AD24. Potentiometric Titration Data for the pKa Values of Acetic Acid in 5.00 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 
excess HCI, Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.066 . . . . . . . . . . . . . 124 

Table AD25. Potentiometric Titration Data for the pK, Values of Lactic Acid in 0.10 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.0 10.. . . . . . . . . . . . 125 

Table AD26. Potentiometric Titration Data for the pK, Values of Lactic Acid in 0.10 m 
NaCl at 25°C. Initial Volume = 15.0 II-IL, 0.0150 mm01 Lactic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.010 . . . . . . . . . . . . . 126 

Table AD27. Potentiometric Titration Data for the pKa Values of Lactic Acid in 0.30 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.113.. . . . . . . . . . . . 127 

Table AD28. Potentiometric Titration Data for the pKa Values of Lactic Acid in 0.30 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 
excess HCI, Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.117 . . . . . . . . . . . . . 128 

8 



Table AD29. Potentiometric Titration Data for the pK, Values of Lactic Acid in 0.50 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.145 . . . . . . . . . . . . . 129 

Table AD30. Potentiometric Titration Data for the pKa Values of Lactic Acid in 0.50 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 
excess HCI, Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.143 . . . . . . . . . . . . . 130 

Table AD3 1. Potentiometric Titration Data for the p& Values of Lactic Acid in 1.00 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Lactic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.294 . . . . . . . . . . . . . 13 1 

Table AD32. Potentiometric Titration Data for the pK, Values of Lactic Acid in 1 .OO m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 
excess HCI, Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.294 . . . . . . . . . . . . . 132 

Table AD33. Potentiometric Titration Data for the pKa Values of Lactic Acid in 2.00 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.499 . . . . . . . . . . . . . 133 

Table AD34. Potentiometric Titration Data for the pK;, Values of Lactic Acid in 2.00 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 
excess HCI, Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.497 . . . . . . . . . . . . . 134 

Table AD35. Potentiometric Titration Data for the pK;I Values of Lactic Acid in 3.00 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 
excess HCI, Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.690 . . . . . . . . . . . . . 135 

Table AD36. Potentiometric Titration Data for the pKa Values of Lactic .Acid in 3.00 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 
excess HCI, Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.687 . . . . ..-.. 136 

Table AD37. Potentiometric Titration Data for the pK, Values of Lactic Acid in 5.00 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.084 . . . . . . . . . . . . . 137 

Table AD38. Potentiometric Titration Data for the pKa Values of Lactic Acid in 5.00 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 
excess HCI, Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.087 . . . . . . . . . . . . . 138 

Table AD39. Potentiometric Titration Data for the pKa Values of Lactic Acid in 5.00 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 
excess HCl, Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.088 . . . . . . . . . . . . . 139 

Table AD40. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 0.10 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 
Excess HCI, Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.082. . . . . ..-. 141 

Table AD41. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.10 m 
NaCl t 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 
Excess HCl, Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.003. . . . . . . . . . . . 142 

Table AD42. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.10 m 
NaCl at 25°C. Initial Volume = 15.3mL, 0.300 mm01 Oxalic Acid, Titrant = 0.10 
M HCI in 0.10 m NaCl, pcH = pHr + 0.104 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143 

Table AD43. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 0.10 m 
NaCl at 25°C. Initial Volume = 13.25 mL, 0.250 mm01 of Oxalic Acid, Titrant = 
0.20 M HCl in 0.10 m NaCl, pcH = pHr + 0.0975 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144 

9 



Table AD44. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.30 m 
NaCl at 25°C. Initial Volume = 15.0 rnL, 0.0150 mm01 Oxalic Acid, Titrant = 
0.030 M NaOH in 0.30 m NaCl, pcH = pHr + 0.125 . . . . . . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145 

Table AD45. Potentiometric Titration Data for the p& Values of Oxalic Acid in 0.30 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, Titrant = 
0.030 M NaOH in 0.30 m NaCl, pcH = pHr + 0.136. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 

Table AD46. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 0.30 m 
NaCl at 25°C. Initial Volume = 13.45 mL, 0.250 mm01 Oxalic Acid, Titrant = 0.2 
M HCI in 0.30 m NaCl, pcH = pHr + 0.174 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147 

Table AD47. Potentiometric Titration Data for the p& Values of Oxalic Acid in 0.30 m 
NaCl at 25°C. Initial Volume = 13.45 mL, 0.250 mm01 Oxalic Acid, Titrant = 
0.20 M HCl in 0.30 m NaCl, pcH = pHr + 0.172 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148 

Table AD48. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 0.50 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, Titrant = 
0.03 M NaOH in 0.50 m NaCl, pcH = pHr + 0.215 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149 

Table AD49. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 0.50 m 
NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, Titrant = 
0.03 M NaOH in 0.50 m NaCl, pcH = pHr + 0.224. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 

Table AD50. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.50 m 
NaCl at 25°C. Initial Volume = 13.55 mL, 0.250 mm01 Oxalic Acid, Titrant = 
0.20 M HCl in 0.50 m NaCl, pcH = pHr + 0.257 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151 

Table AD5 1. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 1 .O m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 Oxalic Acid, Titrant = 0.03 M 
NaOH in 1.0 m NaCl, pcH = pHr + 0.271. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152 

Table AD52. Potentiometric Titration Data for the p& Values of Oxalic Acid in 1 .O m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, Titrant = 0.03 M 
NaOH in 1.0 m NaCl, pcH = pHr + 0.316. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153 

Table AD53. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 1 .O m NaCl 
at 25°C. Initial Volume = 13.00 mL, 0.250 mm01 of Oxalic Acid, T&rant = 0.20 
M HCl in 1.0 m NaCl, pcH = pHr + 0.356 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154 

Table AD54. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 1 .O m NaCl 
at 25°C. Initial Volume = 13.00 mL, 0.250 mm01 Oxalic Acid, Titrant = 0.20 M 
HCl in 1.0 m NaCl, pcH = pHr + 0.338. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155 

Table AD55. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 2.0 m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 Oxalic Acid, Titrant = 0.030 M 
NaOH in 2.0 m NaCl, pcH = pHr + 0.518. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156 

Table AD56. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 2.0 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 of Oxalic Acid, Titrant = 0.030 
M NaOH in 2.0 m NaCl, pcH = pHr + 0.690. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157 

Table AD57. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 3.0 m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 Oxalic Acid, Titrant = 0.030 M 
NaOH in 3.0 m NaCl, pcH = pHr + 0.690. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158 

Table AD58. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 3.0 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, Titrant = 0.030 M 
NaOH in 3.0 m NaCl, pcH = pHr + 0.690. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 

10 



Table AD59. Potentiometric Titration Data for the p& Values of Oxalic Acid in 5.0 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, Titrant = 0.030 M 
NaOH in 5.0 m NaCl, pcH = pHr + 1.167 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160 

Table AD60. Potentiometric Titration Data for the p& Values of Oxalic Acid in 5.0 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, Titrant = 0.030 M 
NaOH in 5.0 m NaCl, pcH = pHr + 1.155. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 

Table AD61. Potentiometric Titration Data for the p& Values of Citric Acid in 0.10 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess 
HCl, Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.050. . . . . . . . . . . . . . . . . . . . . . . . 162 

Table AD62. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.10 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess 
HCl, Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.031. . . . . . . . . . . . . . . . . . . . . . . . 163 

Table AD63. Potentiometric Titration Data for the pKa Values of Citric Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess 
HCI, Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.130. . . . . . ..-............. 164 

Table AD64. Potentiometric Titration Data for the pKa Values of Citric Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 Citric Acid, 0.015 n-m-101 excess 
HCl, Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.125. . . . . . . . . . . . . . . . ..-... 166 

Table AD65. Potentiometric Titration Data for the pKa Values of Citric Acid in 0.50 m NaCl 
at 25°C. Initial Volume = 15.0 mL+ 0.0150 mm01 Citric Acid, 0.015 mm01 excess 
HCI, Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.183. . . . . . . . . . . . . . . . . . . . . . . . 167 

Table AD66. Potentiometric Titration Data for the p& Values of Citric Acid in 0.50 m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 Citric Acid, 0.015 mm01 
excess HCI, Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.159 . . . . . . . . . . . . . 168 

Table AD67. Potentiometric Titration Data for the pKa Values of Citric Acid in 1 .OO m NaCl 
at 25°C. Initia.l Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess 
HCI, Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.394. . . . . . . . . . . . . . . . . . . . . . . . 169 

Table AD68. Potentiometric Titration Data for the pK, Values of Citric Acid in 1.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 
excess HCI, Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.331............. 170 

Table AD69. Potentiometric Titration Data for the pK, Values of Citric Acid in 1.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess 
HCl, Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.318. . . . . . ..-........... 171 

Table AD70. Potentiometric Titration Data for the pKa Values of Citric Acid in 2.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess 
HCl, Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.511. . . . . . . . . . . . . . . . . . . . . . . . 172 

Table AD7 1. Potentiometric Titration Data for the p& Values of Citric Acid in 2.00 m NaCl 
at 25°C. Initial Volume = 15.0 I-IL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess 
HCI, Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.507. . . . . . . . . . . . . . . . . . . . . . . . 173 

Table AD72. Potentiometric Titration Data for the pKa Values of Citric Acid in 3.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess 
HCl, Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.711. . . . . . . . . . . . . . . . . . . . . . . . 174 

Table AD73. Potentiometric Titration Data for the pKa Values of Citric Acid in 3.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess 
HCl, Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.699. . . . . . . . . . . . . . . . . . . . . . . . 176 

11 



Table AD74. Potentiometric Titration Data for the pKa Values of Citric Acid in 5.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess 
HCI, Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr -t 1.097. . . . . . . . . . . . . . . . . . . . . . . . 177 

Table AD75. Potentiometric Titration Data for the p& Values of Citric Acid in 5.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL,, 0.0150 mm01 Citric Acid, 0.015 mm01 excess 
HCI, Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.086. . . . . . . . . . . . . . . . . . . . . . . . 178 

Table AD76. Potentiometric Titration Data for the pKa Values of EDTA in 0.10 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCI, 
Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.085 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179 

Table AD77. Potentiometric Titration Data for the pKa Values of EDTA in 0.10 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.063 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 

Table AD78. Potentiometric Titration Data for the pK, Values of EDTA in 0.10 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = 7 - 3(mV + 17.23)/( 158.37 + 
17.23) - 0.014. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182 

Table AD79. Potentiometric Titration Data for the pKa Values of EDTA in 0.30 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCI, 
Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = 7 - 3(mV + 19.40)/( 157.3 1 + 
19.40) - 0.130. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183 

Table AD80. Potentiometric Titration Data for the pK, Values of EDTA in 0.30 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCJ, 
Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = 7 - 3(mV + 19.40)/(157.31 + 
19.40) - 0.100. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184 

Table AD8 1. Potentiometric Titration Data for the pKa Values of EDTA in 0.50 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = 7 - 3(mV + 19.40)/( 157.3 1 + 
19.40) + 0.010. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185 

Table AD82. Potentiometric Titration Data for the pK, Values of EDTA in 0.50 m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = 7 - 3(mV + 19.25)/( 157.35 + 
19.25) + 0.041. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..I......................................................... 186 

Table AD83. Potentiometric Titration Data for the pKa Values of EDTA in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCI, 
Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.202 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187 

Table AD84. Potentiometric Titration Data for the pK, Values of EDTA in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCI, 
Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.178 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189 

Table AD85. Potentiometric Titration Data for the pKa Values of EDTA in 2.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 n-m-101 EDTA, 0.15 mm01 Excess HCI, 
Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.398 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190 

Table AD86. Potentiometric Titration Data for the pKa Values of EDTA in 2.00 m NaCl at 
25°C. Initial Volume = 15.0 rrL, 0.0150 mmol EDTA, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.438 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192 

12 



Table AD87. Potentiometric Titration Data for the pKa Values of EDTA in 3.00 m NaCl at 
25°C. Initial Volume = 15.2 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.566 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193 

Table AD88. Potentiometric Titration Data for the pK, Values of EDTA in 3.00 m NaCl at 
25°C. Initial Volume = 15.2 mL, 0.0150 mmol EDTA, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.583 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194 

Table AD89. Potentiometric Titration Data for the pK, Values of EDTA in 5.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.04 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195 

Table AD90. Potentiometric Titration Data for the pK, Values of EDTA in 5.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCI, 
Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + l-021................................. 197 

Table AD91. Potentiometric Titration Data for the pKa Values of Oxine in 0.0010 m NaCl at 
25°C. Initial Volume = 15.0 nL, 0.0122 mm01 Oxine, 0.015 mm01 Excess HCl, 
Titrant = 0.0020 M NaOH, pcH = pHr - 0.209. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199 

Table AD92. Potentiometric Titration Data for the pK, Values of Oxine in 0.0010 m NaCl at 
25°C. Initial Volume = 10.0 n-L, 0.0122 mm01 Oxine, 0.010 rnmol Excess HCl, 
Titrant = 0.0020 M NaOH, pcH = pHr - 0.209. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .200 

Table AD93. Potentiometric Titration Data for the pKa Values of Oxine in 0.0010 m NaCl at 
25°C. Initial Volume = 10.0 mL, 0.0122 mm01 Oxine, 0.010 mm01 Excess HCI, 
Titrant = 0.0020 M NaOH, pcH = pHr - 0.215. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201 

Table AD94. Potentiometric Titration Data for the pKa Values of Oxine in 0.10 m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.015 mm01 Oxine, 0.15 mm01 Excess HCI, 
Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.028 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202 

Table AD95. Potentiometric Titration Data for the pKa Values of Oxine in 0.10 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.042 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203 

Table AD96. Potentiometric Titration Data for the pKa Values of Oxine in 0.10 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.039 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205 

Table AD97. Potentiometric Titration Data for the pKa Values of Oxine in 0.30 m NaCl at 
25°C. Initial Volume = 15.0 rd.+ 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.105. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207 

Table AD98. Potentiometric Titration Data for the pK, Values of Oxine in 0.30 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.093 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209 

Table AD99. Potentiometric Titration Data for the pKa Values of Oxine in 0.30 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCI, 
Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.117. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211 

Table AD 100. Potentiometric Titration Data for the pKa Values of Oxine in 0.50 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.145 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213 

Table ADlOl. Potentiometric Titration Data for the pKa Values of Oxine in 0.50 m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.159 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214 

13 



Table AD102. Potentiometric Titration Data for the pK, Values of Oxine in 0.50 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCI, 
Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.0181............................... 215 

Table AD 103. Potentiometric Titration Data for the pK, Values of Oxine in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.295 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217 

Table AD104. Potentiometric Titration Data for the pKa Values of Oxine in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.326. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218 

Table AD105. Potentiometric Titration Data for the pK, Values of Oxine in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.307 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221 

Table AD106. Potentiometric Titration Data for the pKa Values of Oxine in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCI, 
T&rant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.287 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224 

Table AD107. Potentiometric Titration Data for the pK, Values of Oxine in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 mL+ 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.298 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226 

Table AD108. Potentiometric Titration Data for the pK, Values of Oxine in 2.00 m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.501................................. 228 

Table ADl09. Potentiometric Titration Data for the pKa Values of Oxink in 2.00 m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.5 10. .-.......................... 229 

Table AD1 10. Potentiometric Titration Data for the pK, Values of Oxine in 2.00 m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.509 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231 

Table AD1 11. Potentiometric Titration Data for the pKa Values of Oxine in 3.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.686 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232 

Table AD1 12. Potentiometric Titration Data for the pKa Values of Oxine in 3.00 m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.692 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233 

Table AD1 13. Potentiometric Titration Data for the pK, Values of Oxine in 3.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.709 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235 

Table AD1 14. Potentiometric Titration Data for the pK, Values of Oxine in 5.00 m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.015 mm01 Oxine, 0.15 mm01 Excess HCI, 
Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.1 17. . . . . . . . . . . . . .._................. 237 

Table AD1 15. Potentiometric Titration Data for the pK, Values of Oxine in 5.00 m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.107. ..-......................... 238 

Table AD1 16. Potentiometric Titration Data for the pK, Values of Oxine in 5.00 m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.114 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240 

14 



Table AD1 17. Potentiometric Titration Data for the pK, Values of l,lO-Phenanthroline in 
0.0020 m NaCl at 25°C. Initial Volume = 10.0 mL, 0.0010 mmol l,lO- 
Phenanthroline, 0.001 mm01 Excess HCl, Titrant = 0.0020 M NaOH, pcH= pHr - 
0.183 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............................................................... 241 

Table AD1 18. Potentiometric Titration Data for the pK, Values of 1 ,lO-Phenanthroline in 
0.002 m NaCl at 25°C. Initial Volume = 10.0 n-L, 0.010 mm01 l,lO- 
Phenanthroline, 0.010 mm01 Excess HCI, Titrant = 0.0020 M NaOH, pcH= pHr - 
0.132 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 242 

Table AD 119. Potentiometric Titration Data for the pK, Values of 1 , lo-Phenanthroline in 
0.002 m NaCl at 25°C. Initial Volume = 10.0 mL, 0.010 mm01 l,lO- 
Phenanthroline, 0.010 mm01 Excess HCl, Titrant = 0.0020 M NaOH, pcH= pHr - 
0.144 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 244 

Table AD120. Potentiometric Titration Data for the pKa Values of l,lO-Phenanthroline in 
0.10 m NaCl at 25°C. Initial Volume = 15.0 II& 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCl, Titrant = 0.030 M NaOH in 0.07 m 
NaCl, pcH= pHr + 0.021 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245 

Table AD1 2 1. Potentiometric Titration Data for the pKa Values of 1, IO-Phenanthroline in 
0.10 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCl, Titrant = 0.030 M NaOH in 0.07 m 
NaCl, pcH= pHr + 0.04 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246 

Table AD122. Potentiometric Titration Data for the p& Values of l,lO-Phenanthroline in 
0.10 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmbl l,lO- 
Phenanthroline, 0.15 mm01 Excess HCI, Titrant = 0.030 M NaOH in 0.07 m 
NaCl, pcH= pHr + 0.023 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247 

Table AD 123. Potentiometric Titration Data for the pKa Values of 1 ,lO-Phenanthroline in 
0.30 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCI, Titrant = 0.030 M NaOH in 0.27 m 
NaCl, pcH= pHr + 0.112 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248 

Table AD124. Potentiometric Titration Data for the pKa Values of l,lO-Phenanthroline in 
0.30 m NaCl at 25°C. Initial Volume = 15.0 mL+ 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCl, Titrant = 0.030 M NaOH in 0.27 m 
NaCl, pcH= pHr + 0.098 . . . . . . . ..i................................................................................. 249 

Table AD125. Potentiometric Titration Data for the pKa Values of 1 ,lO-Phenanthroline in 
0.30 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCl, Titrant = 0.030 M NaOH in 0.27 m 
NaCl, pcH= pHr + 0.105. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 

Table AD126. Potentiometric Titration Data for the pKa Values of l,lO-Phenanthroline in 
0.50 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCl, Titrant = 0.030 M NaOH in 0.47 m 
NaCl, pcH= pHr + 0.175 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251 

Table AD127. Potentiometric Titration Data for the pKa Values of l,lO-Phenanthroline in 
0.50 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCI, Titrant = 0.030 M NaOH in 0.47 m 
NaCl, pcH= pHr + 0.126. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252 

Table AD1 28. Potentiometric Titration Data for the pK, Values of 1 ,10-Phenanthroline in 
0.50 m NaCl at 25°C. Initial Volume = 15.0 rnL, 0.0150 mm01 l,lO- 

15 



Phenanthroline, 0.15 mm01 Excess HCI, Titrant = 0.030 M NaOH in 0.47 m 
NaCl, pcH= pHr + 0.111. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253 

Table AD129. Potentiometric Titration Data for the p& Values of l,lO-Phenanthroline in 
1.00 m NaCl at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCI, Titrant = 0.030 M NaOH in 0.97 m 
NaCl, pcH= pHr + 0.294. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254 

Table AD130. Potentiometric Titration Data for the pKa Values of 1 ,lO-Phenanthroline in 
1.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCI, Titrant = 0.030 M NaOH in 0.97 m 
NaCl, pcH= pHr + 0.285. . . .._..................................................................................... 255 

Table AD 13 1. Potentiometric Titration Data for the pK, Values of l,lO-Phenanthroline in 
1.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCI, Titrant = 0.030 M NaOH in 0.97 m 
NaCl, pcH= pHr + 0.343. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256 

Table AD 132. Potentiometric Titration Data for the p& Values of 1, lo-Phenanthroline in 
2.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCl, Titrant = 0.030 M NaOH in 1.97 m 
NaCl, pcH= pHr + 0.483. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257 

Table AD 133. Potentiometric Titration Data for the pKa Values of 1 , 1 0-Phenanthroline in 
2.00 m NaCl at 25°C. Initial Volume = 15.0 n&, 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCI, Titrant = 0.030 M NaOH in 1.97 m 
NaCl, pcH= pHr + 0.544. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258 

Table AD 134. Potentiometric Titration Data for the p& Values of l,lO-Phenanthroline in 
2.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCl, Titrant = 0.030 M NaOH in 1.97 m 
NaCl, pcH= pHr + 0.486. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259 

Table AD135. Potentiometric Titration Data for the pKa Values of l,lO-Phenanthroline in 
3.00 m NaCl at 25°C. Initial Volume = 15.0 rnL, 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCI, Titrant = 0.030 M NaOH in 2.97 m 
NaCl, pcH= pHr + 0.7 14. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260 

Table AD 136. Potentiometric Titration Data for the pKa Values of 1, IO-Phenanthroline in 
3.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCl, Titrant = 0.030 M NaOH in 2.97 m 
NaCl, pcH= pHr + 0.722. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .26 1 

Table AD 137. Potentiometric Titration Data for the p& Values of 1 ,lO-Phenanthroline in 
5.00 m NaCl at 25°C. Initial Volume = 15.0 mT+ 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCI, Titrant = 0.030 M NaOH in 4.97 m 
NaCl, pcH= pHr + 1.094. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262 

Table AD138. Potentiometric Titration Data for the pKa Values of l,lO-Phenanthroline in 
5.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCI, Titrant = 0.030 M NaOH in 4.97 m 
NaCl, pcH= pHr + 1.073. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263 

Table AD139. Potentiometric Titration Data for the pKa Values of l,lO-Phenanthroline in 
5.00 m NaCl at 25°C. Initial Volume = 15.0 n& 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCI, Titrant = 0.030 M NaOH in 4.97 m 
NaCl, pcH= pHr + 1.116. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._.......................... 264 

16 



Table AD 140. Potentiometric Titration Data for the pK, Values of 1 ,lO-Phenanthroline in 
5.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCl, Titrant = 0.030 M NaOH in 4.97 m 
NaCl, pcH= pHr + 1.118. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 266 

Table AD141. Potentiometric Titration Data for the pK, Values of 1 ,lO-Phenanthroline in 
5.00 m NaCl at 25°C. Initial Volume = 15.0 nL, 0.0150 mm01 l,lO- 
Phenanthroline, 0.15 mm01 Excess HCI, Titrant = 0.030 M NaOH in 4.97 m 
NaCl, pcH= pHr + 1.056. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 268 
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Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.190 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281 

Table AD150. Potentiometric Titration Data for the pK, Values of TTA in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 TTA, 0.15 mm01 Excess HCI, 
Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.188 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 282 
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25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 TTA, 0.15 mm01 Excess HCI, 
Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.281................................. 284 

Table AD153. Potentiometric Titration Data for the pKa Values of TTA in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 TTA, 0.15 mm01 Excess HCI, 
Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.241................................. 285 

17 



Table AD154. Potentiometric Titration Data for the pKa Values of TTA in 2.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 TTA, 0.15 mm01 Excess HCl, 
Titrant = 0.030 M NaOH in 1.97 m NaC1, pcH = pHr + 0.437 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286 
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Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.684 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289 
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Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.104. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 1 
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HCl04, Titrant = 0.030 M NaOH in 0.27 m NaCl04, pcH = pHr + 0.049 . . . . . . . . . . . . . . . . 292 
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HCl04, Titrant = 0.030 M NaOH in 0.27 m NaCl04, pcH = pHr - 0.042. . . . . . . . . . . . . . . . 293 
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HCl04, Titrant = 0.030 M NaOH in 1.97 m NaCl04, pcH = pHr + 0.487 . . . . . . . . . . . . . . . . 294 
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HCl04, Titrant=0.030 M NaOH in 1.97 m NaCl04, pcH = pHr + 0.488 . . . . . . . . . . . . . . . . . . 295 
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HCl04, Titrant = 0.030 M NaOH in 3.97 m NaCl04, pcH = pHr + 0.868 . . . . . . . . . . . . . . . . 296 
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Table AD168. Potentiometric Titration Data for the p& Values of Oxalic Acid in 0.10 M 
NaCl04 at 25°C. Initial Volume = 13.0 mL, 0.130 mm01 Oxalic Acid, 1.3 mmol 
Excess HCl04, Titrant = 0.10 M NaOH, pcH = pHr + 0.061. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 

Table AD169. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.10 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.150 mm01 Oxalic Acid, 1.5 mmol 
Excess HC104, Titrant = 0.10 M NaOH, pcH = pHr + 0.048. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301 
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mm01 Excess HCl04, Titrant = 0.03 M NaOH in 0.27 M NaCl04, pcH = pHr + 
0.223. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302 
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NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 
mmal Excess HCl04, Titrant = 0.03 M NaOH in 0.27 M NaCl04, pcH = pHr + 
0.250. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303 
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NaC104 at 25°C. Initial Volume = 15.0 mL, 0.150 mm01 Oxalic Acid, 1.5 mmol 
Excess HC104, Titrant = 0.20 M NaOH in 0.10 M NaC104, pcH = pHr + 0.148. . . . . 304 

Table AD173. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.30 M 
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Excess HCl04, Titrant=0.20 M NaOH in 0.10 M NaCl04, pcH = pHr + 0.140. . . . . . . 305 

Table AD174. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.50 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 
mm01 Excess HCl04, Titrant = 0.030 M NaOH in 0.47 M NaCl04, pcH = pHr + 
0.234. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306 

Table AD175. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.50 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 
mm01 Excess HCl04, Titrant = 0.03 M NaOH in 0.47 M NaCl04, pcH = pHr + 
0.254 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 307 

Table AD176. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.50 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.150 mm01 Oxalic Acid, 1.5 mmol 
Excess HCl04, Titrant = 0.20 M NaOH in 0.30 M NaC104, pcH = pHr + 0.155. . . . . 308 

Table AD177. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 1 .OO M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 
mm01 Excess HCl04, Titrant = 0.03 M NaOH in 0.97 M NaCl04, pcH = pHr + 
0.378 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 309 

Table AD178. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 1.00 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 
mm01 Excess HClOb, Titrant = 0.03 M NaOH in 0.97 M NaCl04, pcH = pHr + 
0.375. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 10 

Table AD 179. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 1 .OO M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.150 mm01 Oxalic Acid, 1.5 mmol 
Excess HCl04, Titrant = 0.20 M NaOH in 0.8 M NaCl04, pcH= pHr + 0.281. . . . . . . . 311 

Table AD1 80. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 1 .OO M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.150 mm01 Oxalic Acid, 1.5 mmol 
Excess HCl04, Titrant = 0.20 M NaOH in 0.8 M NaCl04, pcH = pHr + 0.282. . . . . . . 3 12 
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Table AD18 1. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 2.00 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 
mm01 Excess HCl04, Titrant = 0.03 M NaOH in 1.97 M NaCl04, pcH = pHr + 
0.617 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 313 

Table AD182. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 3.00 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 
mm01 Excess HCl04, Titrant = 0.03 M NaOH in 2.97 M NaCl04, pcH = pHr + 
0.859 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 314 

Table AD183. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 3.00 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 
mm01 Excess HCl04, Titrant = 0.03 M NaOH in 2.97 M NaCl04, pcH = pHr + 
0.861 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 315 

Table AD184. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 3.00 M 
NaCl04 at 25°C. Initial Volume = 15.0 mT+ 0.0150 mm01 Oxalic Acid, 0.15 
mm01 Excess HCl04, Titrant = 0.03 M NaOH in 2.97 M NaCl04, pcH = pHr + 
0.848 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 316 

Table AD185. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 3.00 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.150 mm01 Oxalic Acid, 1.5 mmol 
Excess HClOh, Titrant = 0.20 M NaOH in 2.8 M NaCl04, pcH = pHr + 0.790. . . . . . . 317 

Table AD186. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 3.00 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.150 mm01 Oxalic Acid, 1.5 mm01 
Excess HCl04, Titrant = 0.20 M NaOH in 2.8 M NaCl04, pcH = pHr + 0.798. . . . . . . 318 

Table AD187. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 5.00 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 
mm01 Excess HCl04, Titrant = 0.03 M NaOH in 4.97 M NaC104, pcH = pHr + 
1.391 . . . . . . . . . . . . . . . . . . . ..~...........-........................................................................................ 319 

Table AD188. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 5.00 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 
mm01 Excess HCl04, Titrant = 0.03 M NaOH in 4.97 M NaCl04, pcH = pHr + 
1.382 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320 

Table AD189. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 5.00 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.150 mm01 Oxalic Acid, 1.5 mm01 
Excess HCl04, Titrant = 0.20 M NaOH in 4.8 M NaC104, pcH = pHr + 1.382. . . . . . . 32 1 

Table ADl90. Potentiometric Titration Data for the pKsl Values of Oxalic Acid in 5.00 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.150 mm01 Oxalic Acid, 1.5 mmol 
Excess HCl04, Titrant = 0.20 M NaOH in 4.8 M NaC104, pcH= pHr + 1.422. . . . . . . . 322 

Table AD191. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 7.00 M 
NaCl04 at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 Oxalic Acid, 0.15 
mm01 Excess HCl04, Titrant = 0.03 M NaOH in 6.97 M NaC104, pcH = pHr + 
2.037. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323 

Table AD192. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 7.00 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 
mm01 Excess HCl04, Titrant = 0.03 M NaOH in 6.97 M NaCl04, pcH = pHr + 
2.040 .,.........................................................,................................................. _ . . . . . . . . . . . . 324 
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Table AD193. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 7.00 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.150 mmol Oxalic Acid, 1.5 mmol 
Excess HCl04, Titrant = 0.20 M NaOH in 6.8 M NaC104, pcH = pHr + 1.932. . . . . . . 325 

Table AD194. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 7.00 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.15 mm01 Oxalic Acid, 1.5 mm01 
Excess HCl04, Titrant = 0.20 M NaOH in 6.8 M NaCl04, pcH = pHr + 1.937. . . . . . . 326 

Table AD195. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 9.00 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 
mm01 Excess HCl04, Titrant = 0.03 M NaOH in 8.97 M NaC104, pcH = pHr + 
2.660 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 327 

Table AD196. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 9.00 M 
NaCl04 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 
mm01 Excess HCl04, Titrant = 0.03 M NaOH in 8.97 M NaCl04, pcH = pHr + 
2.617 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 328 
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DOCUMENT ORGANIZATION 

The data reported herein were obtained in the work performed at Florida State University 

contract AH-5590 as a part of the Waste Isolation Pilot Plant (WIPP) Actinide Source Term 

Program, supported at Sandia National Laboratories by the United States Department of Energy 

under contract DE-AC04-94AL85000. This document has been assembled and organized to 

comply with the quality assurance and traceability criteria established for data used in 

performance assessment calculations for WIPP. This document contains three major sections: 

(1) an Introduction and brief Discussion of the general trends in complex metal-ligand stability 

as a function of ionic strength, (2) Tables of the dissociation and stability constants, as well as, 

thermodynamic data which were calculated on the base of potentiometric and solvent extraction 

data, and (3) an Appendix containing comprehensive potentiometric and extraction data. The 

acid dissociation and stability constants are traceable to the experimental data contained within 

this document using information in the “Table” column of Tables l-42 or in the text, and to 

Florida State University (FSU) laboratory research notebooks using information in the 

“Notebook” column of Tables l-42. For the latter, the FSU laboratory notebook series are stored 

at Sandia National Laboratories and the table of contents of the notebook can be used to locate 

data. 

INTRODUCTION 

Work performed at FSU supports performance assessment calculations relating to 

actinide migration in the WIPP repository and is part of the overall thermodynamic model under 

development for the WIPP. Knowledge of the composition and concentration of dissolved 

actinide species is required to predict actinide mobility within the WIPP horizon, and the 

research at FSU has provided fundamental thermodynamic parameters for use in modeling. The 
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Am(III), Th(IV), Np(V)Oz+, and U(VI)O2*+ cations have been studied as these species represent 

the range of stable oxidation states expected for actinides [l] under WIPP conditions. Plutonium 

will be present in wastes to be placed to the WIPP repository, but its redox interchange and 

disproportionation chemistry complicate measurements of its solution behavior. By use of the 

cations above as oxidation state analogs of plutonium [2] with application of suitable small 

corrections to the stability constants, thermodynamic parameters for the An(III)-(VI) cations can 

be used to model the behavior of plutonium in each oxidation state. 

Data provided by the FSU research include acid dissociation constants and metal 

complex stability constants, both measured as a function of ionic strength, I, at 25°C. In all but 

a few studies, the ionic strength is defined on the molal concentration scale, m. Acid 

dissociation constants, &i of an n-protic acid, vary as a function of ionic strength and 

temperature. For a general acid dissociation reaction 

Hn-i+iA(i-l)‘ H+ + H,.iA’- (1) 

where i= 1, 2, . . . . n, the KG of reaction (1) is defined (neglecting charges) as: 

Kti = ([HI FL-1Al) / 1%i+lAl 

and reported as pKai = -log &i. 

All “stability constants” reported in this document are apparent overall stability constants, 

P p4r, and for complexation reaction 

pM1+ + qH ’ + rL k- t-, M&I& (2) 

are defined (neglecting charges) as: 

Ppqr = [MpfL,Ll / (Mp[Wq[Ur~ 

where M denotes metal cation, H - proton, L - unprotonated ligand andp, 4, r, k and I = 0, 

1, 2 . . . . (a negative value of 4 corresponds to an M,(OH),L, hydrolyzed species from a reaction 
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PM” + qH20 + rL k- w M,(OH),L, + qH+ ). Such stability constants are specific for the ionic 

strength, background electrolyte, and temperature of measurement. 

In Tables l-42, the average values from multiple measurements with standard deviation 

are reported . Where no estimated standard deviation is reported, duplicate experiments have not 

been performed. The acid dissociation constant and complexation stability constants measured in 

this work were compared with those from literature [3]. The values of some of the stability 

constants reported in this document may change slightly as further experiments are performed 

and the data evaluated; however, there should be few and relatively small changes as we have 

already critically reviewed the enclosed data for acceptability. 

Data collected at FSU focused primarily on the complexation of Th4+, UO2*+, NpO2+, and 

Am3+ by acetate, lactate, oxalate, citrate, and ethylenediaminetetraacetate (EDTA). These 

carboxylates represent a series of mono- to tetrabasic ligands that will be present in the WIPP 

due to their use in processing and decontamination operations or that may arise from 

biodegradation processes, groundwater intrusion, or repository breach events. The complexation 

studies were conducted at six ionic strengths, I = 0.3; 1.0; 2.0; 3.0; 4.0 and 5.0 m NaCl and 

results are reported in Tables 8 - 37. For a few additional systems data are presented in Tables: 

Np15, Np49, Np53-56, Th44. This range in ionic strengths provides a suitably broad data set for 

Pitzer modeling which can successfully describe the variation of stability constants with ionic 

strength. The stability constants of the tri- through hexavalent actinides with these carboxylate 

ligands at various ionic strengths can be combined with stability constants of inorganic anion- 

actinide complexes and used in the development of an overall thermodynamic model describing 

actinide behavior in various WIPP brines. Thermodynamic constants calculated using our 

experimental data are listed in Tables 43-45. 
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Magnesium cations are present in certain WIPP brines up to concentrations as high as 2 

m, and MgO is being considered as a component of disposal room backfill to limit the range of 

possible chemical conditions in the repository. If MgO is employed as backfill, Mg*+ will 

compete with the actinides for carboxylate complexation, thereby decreasing actinide migration 

by this pathway. In order to include the influence of Mg*+ in the WIPP thermodynamic model, 

the stability constants of Mg*+ with acetate, oxalate, citrate, and EDTA in 0.3-5 m NaCl at 25°C 

have been determined using potentiometric methods. 

Naturally occurring polyelectrolytes such as the humates and fulvates are capable of 

increasing radionuclide mobilization in natural waters [4,5]. Humic substances form very strong 

complexes with actinides in the (III), (IV), and (VI) oxidation states, and the water solubility of 

these ligands and their complexes may result in high concentrations of dissolved actinide species 

and enhanced mobility [4, 51. Dissociation constants and stability constants for Am3+ and UOz*+ 

complexation by Lake Bradford and Gorleben humic acids and a Suwannee River fulvic acid are 

reported. 

DISCUSSION 

This discussion is an overview of the data presented in Tables l-45, as well as some 

tables from Potentiometric and Extraction Data section (Appendix) which are not referenced in 

Tables l-42. The objective is to describe briefly the data and the general trends for the overall 

series, while detailed experimental and discussion sections appear in already published papers 

[6-121. 

Acid dissociation constants 

Acid dissociation constants for acetic, lactic, oxalic, citric, and ethylenediaminetetraace- 

tic acids have been determined at 25°C in the ionic strength range 0.1-5 m (NaCl) and are listed 
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in Tables l-7. All acid dissociation constants were determined from potentiometric titration data 

and were refined using a derivative analysis method developed in this research and described in 

ref. [6]. 

Acid dissociation constants for the monoprotic acetic and lactic acids remain essentially 

constant for 0.3 and 1 m (NaCl), and then show a steady increase to 5 m (NaCI). The ranges in 

p&i for acetic and lactic acids are 4.5Oa.01 to 5.13ti.01 and 3.47M.03 to 4.22M.05, 

respectively, with the highest values observed in 5 m NaCl. Acetic acid shows its lowest pK,r at 

0.3 m NaCl while for lactic acid the minimum is observed at I = 1 m. 

The investigation of diprotic oxalic acid presented some experimental challenges [7]. 

Oxalic acid is so acidic that the pK,r values were difficult to measure by normal base titration 

and are reported only in 0.3 and 1 m ionic strength (NaCl). Potentiometric titrations were carried 

out in both the forward and reverse directions, but consistent refinement of p&i could not be 

achieved above 1 m NaCl. The pK,i values decrease from -1.20 for I = O.l- 0.5 m to l.Oti.2 in I 

= 1 m (NaCl). The second acid dissociation constants show a minimum value of 3.63 in I = 1 m 

(NaCl) which increases steadily to 3.95rto.02 in I =5 m (NaCl). However, the lack of values for 

pK,i does not affect the values of pwr at the pcH values used for determination of the stability 

constants. 

All three dissociation constants of citric acid [8] show minima in I = 2-3 m, and the pK,i, 

p&2, and pKd values are 2.87M.O1,4.18&.03, and 5.12M.01, respectively. The values of pK,i 

are essentially constant through I = 2 m and increase up to I = 5 m, whereas both pK,z and pKd 

show well defined minima. The highest pK, values in the high ionic strength region occur in I = 

5 m (NaCl): pK,i = 3.13fi.02, pKd = 4.49OM.006, and pK,s = 5.351a.005 and it is similar as 

observed for the previous three acids. 
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The values of EDTA show less uniformity in pK,i and pKd than the other carboxylic 

acids, although the variation in the 0.1-2 m ionic strength region is within statistical limits. The 

minimum pK,i, p&, and pK,4 values of 1.87a.08, 2.23Hl.04, and 8.6OHl.01 occur in I = 3 m 

(NaCl). The pK d data show a linear increase from a low of 5.89M.01 in I = 0.3 m to a high 

of 6.95ti.01 in I = 5 m. This trend is interesting in that the pKa values for the other polyprotic 

acids do not show such a linear dependence on ionic strength. This variation is probably due to 

Na+ interaction with the nonprotonated carboxylate group at high Na+ concentrations (> 2 m). 

We investigated this possibility by NMR studies and do find strong evidence for such interaction 

but we have not determined the complexation constant at this time. 

Overall assessment of the variation of pK,i for acetic and lactic acids shows that the 

values remain essentially constant at low ionic strength and then increase. The large (compared 

to the differences observed for typical metal-ligand systems) increase in pKa for monoprotic 

acids at high ionic strengths has been attributed to diminished contributions from the activity 

coefficient term for the neutral acid. For acid dissociation, the log YnL contribution is small and 

does not significantly affect the sum of the log yn + log ye - log y nL term; hence, large 

increases in pK,i at high ionic strengths can be observed. For polyprotic acids, trends in 

decreasing acidity of pK,i with increasing ionic strength are less obvious. 

In general, the minimum pKa values of the di-, tri-, and tetraprotic acids shift toward 

higher ionic strengths. Oxalic acid, citric acid, and EDTA show minima in approximately 1, 2, 

and 3 m NaCl, respectively. The trend for EDTA, however, is less obvious due to the scatter in 

the pK,i and ~KQ values and the unusual linear increase of pK,3 with ionic strength. 
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Complexation of thorium 

Stability constants for thorium complexation by acetate, lactate, oxalate, and citrate are 

reported in Tables 8 - 13. These stability constants were determined at 25°C in the range I = 

0.3-5 m (NaCI) using a solvent extraction technique. 

Both 1:l and 1:2 metahligand complexes are observed for Th4+/carboxylate 

complexation. The minimum values of log p 101 and log pi02 for acetate complexation occur in I 

= 1 m (NaCI) and are 3.85ti.02 and 6.56M.03, respectively. Above I = 1 m (NaCl), a 

discontinuous increase in log pioi for acetate is observed up to the maximum of 4.51+0.03 in I 

= 5 m (NaCI), while a rather steady increase in log pi02 is observed up to the maximum 

7.66ti.03 in I = 5 m. 

Lactate forms relatively weak complexes with Th4+, and log pioi- remains nearly constant 

(- 3.8) in the range I = 0.3-2 m (NaCl), above which it increases to a maximum of 4.28ti.02 in 

I = 5 m. The minimum of log pioi = 3.81M.02 coincides with that of log /31c2 = 6.43N.08 in I 

= 2 m. The stability constants for the Th(Lac)z*+ complexes are similar in I = 0.3 and 1 m, and 

decrease sharply in I = 2 m. This behavior contrasts with that of acetate where there is a rapid 

drop of nearly one-half log unit from I = 0.3 to 1 m (NaCl). In 5 m NaCl log pia2 = 7.23M.04. 

Oxalate complexation of Th4+ [7] remains constant with log proi = 7.0-7.1 in the range I = 

0.3 - 3 m (NaCI), after which it increases to 7.47M.02 in I = 5 m. Values of log pi02 show a 

minimum of 13.42fi.04 in I = 1 m and reach a high of 14.63fi.03 at I = 5 m. 

Citrate forms strong complexes with Th4+ and both log pior and log pia2 vary smoothly as 

a function of ionic strength [8] with low values of log plot = 9.31ti.04 in 2 m NaCl and log fir02 
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= 17.33ti.04 in I = 3 m (NaCl). Maximum values of log pici and log pi02 of 10.18&X03 and 

19.12kO.04, respectively, are observed in I = 5 m. 

For Th4+ with EDTA, our solvent extraction data, Tables Th 55-63 (Appendix), yield 

values of -17. A second constant, /3 io2 was included in the regression analysis but it is unlikely 

Th(EDTA)z4- forms. The variation from simple 1: 1 complexation in the regression probably 

reflects formation of a small extent of Th(OH)EDTA-, Th(Cl)EDTA-, ThEDTANa+, etc. The 

likelihood of Na - EDTA interaction is discussed above in the section of pI& values of EDTA in 

5 m NaCl. The value of ca. 17 for log pi01 for Th(IV)EDTA seems low since values of 23.2 

have been reported for measurements at I = 0.1 m and 22.3 at I = 0.5 m. Also U(IV)EDTA has 

been measured to have a log pi01 of 23.2 and Np(IV)EDTA, of 24.6, both for I = 1 m. A value of 

log piar (Th(IV)EDTA) of 23 f 2 would seem more reasonable. Measurements of log piai in I = 

5 m NaCl and pcH > 3 have major problems due to the Th4’ hydrolysis and chloride 

complexation as well as H,EDTAnA complexation by Na+. We are conducting further 

measurements to attempt to correct our measured log p 101 of -17 to more realistic values. 

However, our value of -17 should be used in the modeling for performance assessment as it takes 

into account the side effects of thorium hydrolysis and complexation by chloride plus the 

complexation of EDTA by Na+ which would compete in WlPP brines with the interaction of 

Th(IV) and EDTA. 

The same concerns are valid for the measured values of Am3++EDTA and U0z2++EDTA. 

These measured values for log ploi should be used in the performance assessment modeling. 

The lowest stability constants for the 1:l complexes of Th4+ with carboxylate generally 

occur at I = 1 m (NaCI), while those of the 1:2 species fall in the range l-3 m. In all cases, the 

highest stability constants for 1: 1 and 1:2 complexes of Th4+ with carboxylates occur in I = 5 m. 
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Complexation of uranyl 

Apparent stability constants were measured for the complexation of UOz2+ by acetate, 

lactate, oxalate, citrate, and EDTA [7, 91 using a tracer level solvent extraction method in 0.3-5 

m NaCl at 25°C. The resulting stability constants are presented in Tables 14-19 and, for all but 

the EDTA system agree with the literature values. 

Both acetate and lactate systems contain a single carboxylate group and,consequently, 

have similar log pi01 values up to I = 3 m. In I = 0.3 m, log plul for acetate and lactate 

complexation of UOz2+ are the same, equal to 2.60 (Table 14). The log prul values for acetate 

complexation increase smoothly above I = 1 m to a maximum of 3.14ti.04 in 5 m NaCl, while 

lactate shows a discontinuous increase with a maximum of log pioi = 2.73fi.04 in 3 m NaCl, 

and then decrease to log pi01 = 2.64M.01 in 5 m NaCl. 

Although only a single measurement for each stability constant has been performed for 

the oxalate containing systems, the data agree well with literature values [7]. The log pioi value 

is 5.94a.01 at I = 0.3 m (NaCl) and reaches a maximum of 6.7OM.01 at I = 4 m NaCl. A 

decrease of nearly one unit in log piai is observed in I = 5 m, probably because of an increase 

in the log pi i i due to the lower pH at which this experiment was run. 

The behavior of the U0z2+ . m citrate systems differs from the other ligands studied. 

Citrate complexation shows little variance in log pial for the entire studied range of NaCl 

concentrations. The stability constants decrease from 7.30~~0.04 at I = 0.3 m to 7.08ti.01 at I = 

1 m, rise slightly to 7.25M.02 in 2 m NaCl and decrease steeply at higher ionic strengths. 

The log proi values for the U0z2+/EDTA systems decrease from 12.72-1-0.25 at I = 0.3 m 

to 9.82ti.04 in 1 m and discontinuously increase to 10.48ti.04 in 5 m NaCl. A pH dependence 

of log /3ioi for uranyl complexation has been observed, and experiments at I = 3 m (Table 17) 
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between pcH (-log [H’]) 2.5 and 4.4 gave values of log pial = 10 and log p 111 = 15, respectively. 

These values do not agree well with the literature and this data is currently being reevaluated. 

The discrepancies are probably attributable to the factors discussed in the Th-EDTA section. 

Complexation of neptunyl 

The stability constants of neptunyl(V)-carboxylate complexes in I = 0.3-5 m (NaCI) at 

25°C were obtained using a solvent extraction method [9, lo] and are presented in Tables 20-25. 

The log proi values for NpOz+/acetate complexes increase steadily with increasing ionic strength 

from 1.05ti.05 in 0.3 m to 1.806.02 in 5 m. These values are somewhat higher than average 

scattered literature data, but the thermodynamic stability constants calculated using these data 

agree well with literature values. 

The stability constants for lactate complexes of neptunyl pass. through a minimum of 

1.43ti.04 in I = 1 m (NaCl) and increase to 1.93fi.06 in 4 m, where the values become 

constant. The stability constants at low ionic strengths are slightly higher than the available 

literature data. 

The log pi01 values for oxalate complexation increase steadily from 3.62ti.03 in I = 0.3 

m NaCl to 4.63-1-0.05 in 5 m. The log pi02 reported for 2, 3, and 4 m NaCl deviates only slightly 

from a value of 7. 

Citrate complexation of NpOz+ starts at log plol = 2.62d.05 in I = 0.3 m (NaCl), passes 

through a minimum of 2.39ti.01 in 1 m NaCl, and increases to 2.5Oa.07 in 2 m where it 

remains constant, within experimental error, up to I = 5 m. The pcH independent stability 

constant derived from solvent extraction data suggests that the NpOz(HCit)‘ complex is not 

present under the conditions of these experiments. 
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The stability constants for EDTA complexation of Np02+ were calculated by analyzing 

the pcH dependence of the apparent stability constants and derived from extraction experiments. 

The log ploi values decrease from a high of 7.ld.l in 0.3 m to 5.5M.l in 5 m (NaCI), and log 

pi21 increases from 18.04ti.05 in 0.3 m to 19.1OM.01 in 5 m. Values of log piii decrease from 

13.48M.06 in 0.3 m to 12.9M.05 in 3 m (NaCI) to remain constant at -12.90 from I = 3 to 5 m 

(NaCl). 

Complexation of americium 

Carboxylate complexation of Am3+ was studied [ 1 l] using a solvent extraction technique 

at 25°C in the range I = 0.3-5 m (NaCI). The stability constants are presented in Tables 26-3 1. 

Acetate complexation of Am3’ shows a minimum of log pial = 1.44d.02 in I = 2 m 

(NaCI), after which it increases to a high of 2.2ti.l in 5 m. Americium.complexation by lactate 

is slightly stronger than acetate at the extremes of low and high ionic strengths, but the log pi01 

values for both monocarboxylates are similar and low in the intermediate ionic strength region. 

The log pial values for the Arn(Lac)2+ complex decrease consistently from 2.526.07 in I = 0.3 

m to a low of 1.68M.03 in I = 3 m and then increase to a maximum of 2.55M.06 in 5 m NaCl. 

The 1:2 Am3+: lactate stability constants have values of log pia2 = 3.65M.02 in 0.3 m, reach a 

minimum of 3.40~~0.08 in 4 m, and increase to 3.8Oa.03 in 5 m NaCl. Literature data for 

acetate and lactate complexes of Am3+ are available only for low ionic strength NaC104 media, 

and our values from NaCl media are consistently lower than these literature data. 

In oxalate systems both, 1: 1 and 1:2 complexes of Am3+ are observed. The minima of 

logj3101 = 4.17ti.05 and log /3 102 = 7.77kO.08 both occur in I = 1 m (NaCl). Above I = 1 m 

values of log pial increase to a maximum of 4.63M.04 in 4 m after which they show no 
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dependence. The log &a2 increases smoothly from 1 m to 5 m NaCl reaching a value of 8.6a.l 

inI=5m. 

Citrate complexation of Arn3+ passes through a minimum of log pi01 = 4.84ti.02 in I = 3 

m (NaCI) and then rises to 5.38ti.06 in 4 m. The value of log pror= 5.1a.2 in 5 m shows a 

leveling similar to that observed in the dependence of log pioi for oxalate. 

The range in log pioi for Arn3+/EDTA complexes is 13.76a.02 to 15.kO.l. The 

stability constants for complexation of Am3+ by EDTA in NaCl media are significantly lower 

than the literature values measured in ammonium chloride. For good comparison of our stability 

constants with those from the literature, a possible complexation of the Na+ with EDTA and 

Am3+ with Cl- have to be taken into consideration. Unfortunately, the stability constants of the 

Na’ complexes of carboxylate ligands have been reported at low ionic strengths. As discussed in 

the Th-EDTA section, the measured values should be used in the performance assessment 

modeling in which both kinds of interactions are considered. 

Complexation of magnesium 

Stability constants for magnesium complexes of acetate, oxalate, citrate, and EDTA in I = 

0.3-5 m (NaCl) at 25°C are listed in Tables 32-37. These constants have been obtained from pH 

potentiometric titration data and refined using the program BEST. 

The log pial values for the acetate complexes increase with increasing ionic strength from 

0.53kO.03 in 0.3 m to 0.74kO.01 in 3 m (NaCl), and then decrease to 0.71M.01 in 5 m. These 

stability constants are consistent with the available literature data. 

The log plol values for oxalate complexes of Mg2’ decrease from 2.33kO.04 in I = 0.3 m 

to 1.77a.08 in 3 m (NaCl), after which they increase to about 2.00 and level as ionic strength 
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increase from 4 m to 5 m. The log pi02 values decrease from 4.OOti.01 in 0.3 m to 3.71a.01 in 

1 m (NaCl), and then increase to and level above 4.07ti.08 in 4 m (NaCl). 

The log pi-i0 (the first hydrolysis constant) values calculated using titration data in the 

carboxylate systems were necessary to achieve successful refinement, but are probably less 

reliable. Preliminary speciation calculations indicate that Mg(OH)+ is present to a maximum of 

approximately 15%; however, the measured stability constants agree with the available literature 

data. In general, the first hydrolysis constant of magnesium decreases as the ionic strength 

increases, and the values range from -1l.lOti.07 at I = 0.3 m in the citrate system to -12.kO.l in 

the acetate system at 5 m NaCl, excluding values from EDTA system for which speciation was 

less reliable. 

Interaction of actinides with humic substances 

The pK, values and capacities of the humic and fulvic acids were determined using 

potentiometric titration. The data were refined using a derivative analysis method developed in 

this research and described in ref. [6]. The dissociation constants for different humic substances 

and ionic strengths are listed in Table 38. 

Stability constants for Arn3+ and UOz2+ interactions with humic substances are listed in 

Tables 39-41. Humic and fulvic acid complexation of Am3+ and UOz2+ in NaCl were studied 

using solvent extraction. A Suwannee River fulvic acid (SRPA) was studied, as were Lake 

Bradford (LBHA) and Gorleben (GHA) humic acids (the former representative of more 

aliphatic and the latter more aromatic humate). The experiments were conducted in I = 3 and 6 

m (NaCl) at 25°C and pcH from 5.5 to 7.6. 
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Measurement of the stability constants for actinide/humate interactions are being 

completed. Nevertheless, the results obtained thus far are in agreement with the literature. 

These results show several general trends that are supported in the literature [4]: 

0 increasing pH or ionic strength results in an increase in the binding constants, 

l the aromaticity and other compositional differences only slightly affect actinide binding by 

humic substances, and 

l the binding constants of actinide complexes with fulvic acids are lower than those of the 

humic acids. 

Complexation of actinides studied in other systems 

Complexing properties of some other ligands such as oxine, thenoyltrifluoroacetone and 

l,lO-phenanthroline, which are expected to be present in WIPP brine, were studied and the 

potentiometric titration data are presented in Table AD91-159. The complexation of actinides by 

these ligands in 5 m NaCl solution were compared with hydrolysis [9, 1 l] and the ligands were 

rejected from further investigations due to a negligible impact on the actinide speciation in WIPP 

conditions. 

The dissociation constants of lactic, oxalic, citric and EDTA acids and complexation of 

neptunyl ion in NaC104 media were measured and the data are presented in Tables AD160-222 

and Np67-80. These systems were studied to compare the data measured using the techniques in 

our lab with those in literature where perchlorate media are predominant [3], as well as, to 

determine the complexation of actinide with chloride ion for thermodynamic modeling purposes. 

The neptunyl ion extraction was studied also as a function of pHr and ionic strength (NaCl) in 

absence of complexing agent and data are listed in Tables Np162- 167. 
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Data modeling 

The experimental data determined in this work in NaCl media were used to calculate 

parameters for the Pitzer model [ 131. Standard state chemical potentials and Pitzer parameters 

were calculated using a nonlinear least-squares analysis based on an algorithm for calculating the 

minimum Gibbs free energy change for the solution. The minimization algorithm is described in 

detail elsewhere [14, 151. All data points were given equal weight in the calculations. The 

standard chemical potentials used in this work are listed in Table 43, while Pitzer interaction 

parameters are listed in Table 44. Table 45 gives neutral-ion pair interaction parameters. For the 

second apparent stability constants for UOz2+ complexation with acetate and lactate and Am3+ 

complexation with acetate, an insufficient number of data points were available to regress model 

parameters. 

Model parameters describing the solubility and deprotonation of acetic acid were taken 

from the literature [ 10, 16, 171. For lactic acid deprotonation, a standard state chemical potential 

and Pitzer parameters for the lactate ion are reported by Mizera et al. [ 181. The authors report 

insufficient data were available to determine parameters to describe solubility of lactic acid in 

NaCl solution. Therefore, the authors set the standard chemical potential of the fully protonated 

acid equal to 0. The standard chemical potentials of the organic ligands and all complexes were 

calculated with reference to this value. 

Since our data is mainly in the high ionic strength region we chose to estimate the p (‘) 

Pitzer parameter and obtain by regression the standard chemical potential and the p (‘) and cV 

parameters from the data. The p (‘) parameter has its greatest effect on data modeling in the dilute 

region, whereas cV is typically required to model data taken in very high ionic strength media. 

Recent work has demonstrated that setting p(‘)=O, however, can p otentially introduce systematic 
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model deviations in the concentration dependence of the activity coefficients [19]. The data 

collected in this work includes only a single data point at ionic strength of 0.3 in the dilute region 

for each data set. This makes extrapolation to 0 ionic strength very questionable using either the 

SIT or the Pitzer model. Much more data in the dilute region is required for an accurate 

extrapolation. In this work, the main goal was to accurately model the data over the 

concentration range where it was collected, 0.3 to 5 m NaCl. Therefore, average p(l) values were 

calculated for the different electrolyte charges using data compiled by Pitzer. For l-l 

electrolytes a value of 0.29 was used for p”’ based on an average of the values reported for salts 

of carboxylic acids. For 2-l electrolytes a value of 1.74 was used based on an average of 2-l 

organic electrolytes. A value of 5.22 was used based on an average of the data for 3-l 

electrolytes and 11.6 was used for 4- 1 interactions. All other parameters were calculated based 

on these approximations. This strategy of using “average” value of PC*’ has been used in this 

laboratory to model protonation data of lactic acid, oxalic acid, citric acid, and EDTA measured 

in 0.3 to 5m NaCl solutions with excellent results [ 181. 

A model for Th-EDTA was not included in this work as the data on Th-EDTA 

complexation is still being collected. 
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Table 1. Acid Dissociation Constants of Carboxylic Acids in 0.1 m NaCl at 25°C. 

Acid P&I p&2 P&3 p&4 Table Notebook 
Acetic 4.55HI.02 AD l-3 JC#2a 
Lactic 3.68ti.01 AD 25-26 JC#4 
Oxalic 1.27ti.04 3.87&HI4 AD 40-43 JC#4A 
Citric 2.93ko.02 4.36ti.01 5.63M.01 AD 61-62 JC#4 
EDTA 2.18M.13 2.62ti.04 5.99ko.03 9.1 lM.01 AD 76-78 JC#3 

“JC# represents J.F.Chen’s notebook and the number corresponds to the notebook volume. 

Table 2. Acid Dissociation Constants of Carboxvlic Acids in 0.3 m NaCl at 25°C. 

Acid PKal pKa2 P&3 pKa4 Table Notebook 

Acetic 4.51ti.01 AD 4-9 JC#2 
Lactic 3.55fi.03 AD 27-28 JC##4 

Oxalic 1.19a.06 3.75M.02 AD 44-47 JC##4A 

Citric 2.88ti.02 4.25a.01 5.38a.01 AD 63-64 JC#4 

EDTA 2.03HM4 2.4M.2 5.89ti.01 8.83ti.04 AD 79-80 JC#3 

Table 3. Acid Dissociation Constants of Carboxylic Acids in 0.5 m NaCl at 25°C. 

Acid PKal PKa2 pKa3 pKa4 Table Notebook 
Acetic 4.5ofi.o 1 AD 10-12 JC#2 
Lactic 3.48ti.01 AD 29-30 JC##4 

Oxalic 1 .26b 3.64ti.02 AD 48-50 JW4A 

Citric 2.9020.02 4.23ti.01 5.27ti.01 AD 65-66 JC#4 
EDTA 2.03a.05 2.38ti.22 5.89H.01 8.83a.06 AD 81-82 JC#3 
bwhere standard deviation was not estimated, the duplicate experiments have not been 
performed 

Table 4. Acid Dissociation Constants of Carboxvlic Acids in 1 m NaCl at 25°C. 

Acid Gal 

Acetic 4.52ti.01 

Lactic 3.47a.03 

Oxalic l.OkO.2 

Citric 2.88~~0.05 

EDTA 1.92M.01 

PK2 pKa3 pKa4 Table Notebook 
AD 13-15 JC#2 - 

AD 31-32 JC#M 

3.63 AD 5 l-54 JC#4A 
4.18M.03 5.2Oti.02 AD 67-69 JC#4 
2.2720.03 5.99ti.01 8.69ti.01 AD 83-84 JC#3 - 
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Table 5. Acid Dissociation Constants of Carboxvlic Acids in 2 m NaCl at 25°C. 

Acid PKa1 PKa2 PKl3 
Acetic 4.62ti.01 
Lactic 3.57M.02 

Oxalic 3.64ti.02 

Citric 2.87a.01 4.191to.01 5.12ti.01 
EDTA 1.95ti.04 2.34M.03 6.19M.01 

pKa4 Table Notebook 
AD 16-18 JC#2 
AD 33-34 JC#4 

AD 55-56 JC#4A 

AD 70-71 JC#M 
8.62ti.01 AD 85-86 JC#3 

Table 6. Acid Dissociation Constants of Carboxylic Acids in 3 m NaCl at 25°C. 

Acid PKal PKa2 PKa3 pKa4 Table Notebook 
Acetic 4.77M.01 AD 19-21 JC#2 
Lactic 3.76M.01 AD 35-36 JC#4 

Oxalic 3.72ti.01 AD 57-58 JC##4A 
Citric 2.98M.03 4.28M.0 1 5.17ti.01 AD 72-73 JC#4 
EDTA 1.87ti.08 2.23N.04 6.41ti.01 8.6Oti.01 AD 87-88 JC#3 

Table 7. Acid Dissociation Constants of Carboxvlic Acids in 5 m NaCl at 25°C. 

Acid 
Acetic 

Lactic 
Oxalic 
Citric 
EDTA 

PKa1 

5.13M.01 

4.22M.05 

3.13H.02 
1.97ti.01 

PKa2 

3.95ko.02 
4.49M.01 

2.46ti.01 

@a3 

5.35a.01 
6.95ti.01 

pKa4 Table Notebook 
AD 22-24 JC#2 

AD 37-39 JC#4 
AD 59-60 JC#4A 
AD 74-75 JC#5 

9.Olfi.03 AD 89-90 JC#3 

Table 8. Stability Constants for Thorium Complexes with Carboxylate Ligands in 0.3 m NaCl 
at 25°C. 

Ligand log PlOl 1% PI02 Table Notebook 
Acetate 4.41M.02 7.47ti.03 Th l-2 YX#4d 
Lactate 3.85d.03 7.08ti.05 Th 13 YX#4 
Oxalate 7.08HZI.04 13.63+0.04 Th 25-28 YX#3 
Citrate 9.67ti.03 18.72N.04 Th 45-46 YX#4 
EDTAC 

‘Data involving EDTA complexes with thorium are being evaluated (see Tables Th55-63). 

dYX# represents Y.X. Xia’s notebook and the number corresponds to the notebook volume. 
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Table 9. Stability Constants for Thorium Complexes with Carboxylate Ligands in 1 m NaCl at 
25°C. 

Ligand 

Acetate 
Lactate 
Oxalate 
Citrate 

1% PI01 
3.856.02 
3.834.03 
7.07G.02 
9.56zkO.03 

1% P102 

6.56H.03 
6.97a.07 

13.423.04 
18.28d.03 

Table 

Th 3-4 
Th 14 
Th 29-3 1 
Th 47-48 

Notebook 
YX#4 
Yx#4 
Yx#3 
Yx#4 

Table 10. Stability Constants for Thorium Complexes with Carboxylate Ligands in 2 m NaCl 
at 25°C. 

Ligand 

Acetate 
Lactate 
Oxalate 
Citrate 

1% PI01 
3.92ko.03 
3.8 la.02 
7.04+0.02 
9.3 MI.04 

1% I3102 

6.82M.03 
6.43ti.08 

13.49fi.05 
17.41ti.06 

Table 
Th 5-6 
Th 15-17 
Th 32-34 
Th 49-50 

Notebook 
YX#4 - 
Yx#4 
Yx#3 
YX#4 

Table 11. Stability Constants for Thorium Complexes with Carboxylate Ligands in 3 m NaCl 
at 25°C. 

Ligand 1% ho1 

Acetate 4.26ti.03 
Lactate 3.91ti.02 
Oxalate 7.13HI.01 
Citrate 9.55ko.02 

1% ho2 

7.19ti.02 
6.62M.05 

13.83M.06 
17.33ti.04 

Table 
Th 7-8 
Th 18-20 
Th 35-38 
Th 51-52 

Notebook 
YX#4 
Yx#4 
YX#4 
YX#4 - 

Table 12. Stability Constants for Thorium Complexes with Carboxylate Ligands in 4 m NaCl 
at 25°C. 

Ligand 1% PlOl loi% I3102 Table Notebook 
Acetate 4.29ko.03 7.3OkO.03 Th 9-10 Yx#4 
Lactate 4.17H.03 6.98M.02 Th 21-22 YX#4 
Oxalate 7.26M.03 13.95HI.04 Th 39-40 YX#4 
Citrate 10.07+0.02 Th 53 YX#4 
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Table 13. Stability Constants for Thorium Complexes with Carboxylate Ligands in 5 m NaCl 
at 25°C. 

Ligand 1% ho1 

Acetate 4.5 HI.03 
Lactate 4.28H.02 
Oxalate 7.47ti.02 
Citrate 10.18ti.03 

1% PI02 

7.66H.03 
7.23ti.04 

14.63H.03 
19.12&O-04 

Table 
Th 11-12 
Th 23-24 
Th 41-43 
Th 54 

Notebook 
YX#4 
YX#4 
YX#4 
YX#4 

Table 14. Stability Constants for Uranyl Complexes with Carboxylate Ligands in 0.3 m NaCl 
at 25°C. 

Ligand 1% PlOl 1% ho2 log pm Table Notebook 

Acetate 

Lactate 
Oxalate 
Citrate 

2.6 + 0.2 u l-2 MGB#le 
2.6Od.01 u 12 MGB#2 
5.94ti.01 10.13Hl.06 u 22 MGB#1,3 
7.3oa.04 U 28 MGB#2 

EDTA 10.72M.25 15.81ti.03 U 56-68 MGB#1,2; OG#7f 

eMGB# represents M.G. Bronikowski’s notebook and the number corresponds to the notebook 
volume. 
fOG# represents 0. Pokrovsky’s notebook and the number corresponds to the notebook volume. 

Table 15. Stability Constants for Uranyl Complexes with Carboxylate Ligands in 1 m NaCl at 
25°C. 

Ligand 

Acetate 
Lactate 

Oxalate 
Citrate 

EDTA 

1% PI01 
2.3 f 0.1 
2.36a.02 

5.92a.01 
7.08ti.01 

9.82M.04 

1% I-3102 log PII1 Table Notebook 

u 3-4 MGB#l 
u 13 MGB#2 
U 23 MGB#l, 3 
u 29-30 MGB#2 

15.10&.04 U 69-82 MGB#1.2: OG#7 

Table 16. Stability Constants for Uranyl Complexes with Carboxylate Ligands in 2 m NaCl at 
25°C. 

Ligand 1% PlOl 1% PI02 log pm Table Notebook 

Acetate 2.52ti.07 5.12ti.02 U 5-6 MGB#l 
Lactate 2.45HI.02 3.79kO.04 u 14-15 MGB#2,3 
Oxalate 5.89ti.01 10.21d.08 U 24 MGB#1,3 
Citrate 7.25a.02 U 31-34 MGB#1,3 
EDTA 1O.lH.l 15.2H.I. 1 U 83-91 MGB#1.2: OG#8 
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Table 17. Stability Constants for Uranyl Complexes with Carboxylate Ligands in 3 m NaCl at 
25°C. 

Ligand 1% ho1 

Acetate 2.84a.09 
Lactate 2.73HI.04 

Oxalate 6.61a.02 
Citrate 7.1Oti.02 
EDTA 10.2Oti.06 

1% PI02 log PI11 Table Notebook 

5.2H.l U 7-8 MGB#l 
U 16-17 MGB#2,3 

10.98HI.07 U 25 MGB#1,3 
u 35-5 1 MGB#1,3 

15.31HI.02 U 92-102 MGB#1.2: OG#4 

Table 18. Stability Constants for Uranyl Complexes with Carboxylate Ligands in 4 m NaCl at 
25°C. 

Ligand 

Acetate 

Lactate 
Oxalate 
Citrate 
EDTA 

1% PlOl 

3.09+0.04 
2.5Oti.03 
6.7OH.01 
7.02M.01 
10.27ti.15 

1% I3102 . log Pill Table Notebook 

5.72a.06 u 9-10 MGB#l 
U 18-19 MGB#2 
U 26 MGB#1,3 
U 52-53 MGB#1,3 

15.33HI.07 U 103-l 11 MGB#1.2: OG#7 

Table 19. Stability Constants for Uranyl Complexes with Carboxylate Ligands in 5 m NaCl at 
25°C. 

Ligand 1% ho1 1% I3102 log PI11 Table Notebook 

Acetate 

Lactate 
Oxalate 
Citrate 
EDTA 

3.14+0.04 u 11 MGB#l 
2&I&0.01 u 20-21 MGB#2 
5.82ti.02 U 27 MGB# 1,3 
7.03HI.01 u 54-55 MGB#2,3 
10.48ti.15 15.39zHI.02 U 112-121 MGB#2; OG#7 

Table 20. Stability Constants for Neptunyl Complexes with Carboxylate Ligands in 0.3 m NaCl at 
25°C. 

Ligand 

Acetate 

Lactate 
Oxalate 

Citrate 
EDTA 

1% ho1 

1.05+0.05 

1.78a.03 
3.62ti.03 

2.62ti.05 
7.1ti.l 

1% ho2 1% Pm 1% P121 Table Notebook 

Npl-3 MB#2 
Np16-17 MB#2,OG#l 
Np35-36 MB#3,OG#3 
Np50-52 MB#3,OG#2 

13.48kO.06 18.04ti.05 Nn81-99 OG#l. 3 
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Table 21. Stability Constants for Neptunyl Complexes with Carboxylate Ligands in 1 m NaCl at 
25°C. 

Ligand 1% ho1 1% I3102 1% Pm 1% I3121 Table Notebook 

Acetate 1.13H.04 Np 4-5 MB#2g 
Lactate 1.43rto.04 Np 18-20 MB#3,OG#l 
Oxalate 3.8sto.2 Np 37-40 MB#3,OG#2,3 
Citrate 2.39ti.01 Np 57-58 MB#3,OG#2 
EDTA 6.3OHI.l 13.21a.03 18.10~.05 Np 100-l 16 MB#3,OG#l, 3 

gMB# represents M. Borkowski’s notebook and the number corresponds to the notebook volume. 

Table 22. Stability Constants for Neptunyl Complexes with Carboxylate Ligands in 2 m NaCl at 
25°C. 

Ligand 

Acetate 
Lactate 

Oxalate 
Citrate 
EDTA 

log PlOl 1% I3102 1% Plll 1% P121 Table Notebook 

1.25ti.05 Np 6-7 MB#2 
1.48H.05 Np 21-23 MB#3,OG#l 
3.89M.02 6.96M.01 Np 41-42 MB#3 
2.5OHI.07 Np 59-60 MB#3,OG#2 
6.OOHI.l 13.1OHJ.05 18.4Oti.05 Np -117-123 OG#l, 3 

Table 23. Stability Constants for Neptunyl Complexes with Carboxylate Ligands in 3 m NaCl at 
25°C. 

Ligand 

Acetate 
Lactate 

Oxalate 
Citrate 

EDTA 

1% ho1 1% P102 1% Pill 1% P121 Table Notebook 

1.55M.05 Np 8-10 MB#2 
1.76H.02 Np 24-26 MB#3,OG#l 
4.05z!zO.O2 7.07ti.06 Np 43-44 MB#3 
2.52M.01 Np 61-62 MB#3,OG#2 
5.80&I. 1 12.9Oti.05 18.55ti.07 No 124-140 OG#l. 2 

Table 24. Stability Constants for Neptunyl Complexes with Carboxylate Ligands in 4 m NaCl at 
25°C. 

Ligand 1% PlOl 1% P102 1% Pill 1% PI21 Table Notebook 

Acetate 1.7ti.2 Np 11-13 MB#2 
Lactate 1.93a.06 Np 27-29 MB#3,OG#l 
Oxalate 4.18ti.02 6.99ti.05 Np 45 MB#3 
Citrate 2.56ti.05 Np 63-64 MB#3,OG#2 
EDTA 5.6&I. 1 12.86fi.06 18.75HI.08 Np 141-146 OG#3 
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Table 25. Stability Constants for Neptunyl Complexes with Carboxylate Ligands in 5 m NaCl at 
25°C. 

Ligand log ho1 1% P102 hz Plll 1% I3121 Table Notebook 

Acetate 1.8bO.02 Np 14 MB#3 
Lactate 1.95ztzO.04 Np 30-34 OG#l 
Oxalate 4.63HI.05 Np 46-48 MB#3,OG#2,3 
Citrate 2.56fl.03 Np 65-66 MB#O,3 
EDTA 5.5&O. 1 12.95ti.01 19.10~.01 Np 147-161 OG#1,2 

Table 26. Stability Constants for Americium Complexes with Carboxylate Ligands in 0.3 m 
NaCl at 25°C. 

Ligand 1% PI01 

Acetate 1.73ti.02 
Lactate 2.52a.07 
Oxalate 4.53a.01 
Citrate 5.9&o. 1 
EDTA 15.1H.l 

1% I3102 

3.65ti.02 
8.22H.02 

Table Notebook - 
Am1-4 . JC#5 
Am 27-34 JC#7 
Am 69-72 JC#6 
Am 93-96 JC#6 
Am 123-126 JC#8 

Table 27. Stability Constants for Americium Complexes with Carboxylate Ligands in 1 m 
NaCl at 25°C. 

Ligand 1% ho1 1% I3102 Table Notebook 

Acetate 
Lactate 
Oxalate 
Citrate 
EDTA 

1.5 1 HI.05 Am 5-8 JC#5 
2.1ti.l 3.56ti.08 Am 35-44 JC#7 
4.17ti.05 7.77a.08 Am 73-76 JC#6 
5.2ti. 1 Am 97-102 JC#6 
13.96HI.07 Am 127-130 JC#8 - 

Table 28. Stability Constants for Americium Complexes with Carboxylate Ligands in 2 m 
NaCl at 25°C. 

Ligand 

Acetate 
Lactate 
Oxalate 
Citrate 
EDTA 

1% PlOl 

1.44a.02 
1.8ti.2 
4.4oti.04 
5.0&O. 1 
14.04ti.09 

1% ho2 

3.43ti.02 
8.22a.03 

Table 

Am 9-12 
Am 45-50 
Am 77-80 
Am 103-110 
Am 131-134 

Notebook 

JC#5 
JC#7 
JC#6 
JC#6 
JC#7 
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Table 29. Stability Constants for Americium Complexes with Carboxylate Ligands in 3 m 
NaCl at 25°C. 

Ligand 1% PlOl 

Acetate 1.65H.03 
Lactate 1.68ti.03 
Oxalate 4.56N.04 
Citrate 4.84rto.02 

EDTA 13.76ti.02 

1% PlO2 

8.42ti.07 

Table 

Am 13-16 
Am 51-58 
Am 81-84 
Am 111-114 

Am 135-138 

Notebook 

JC#5 
JC#7 
JC#6 
JC#6 

JC#8 

Table 30. Stability Constants for Americium Complexes with Carboxylate Ligands in 4 m 
NaCl at 25°C. 

Ligand 1% PlOl 1% PI02 Table Notebook 

Acetate 
Lactate 
Oxalate 
Citrate 

EDTA 

1.83ti.08 Am 17-20 JC#5 
1.77ti.03 3.4Oti.08 Am 59-64 JC#7 
4.63ti.04 8.46ti.02 Am 85-88 JC#6 
5.38a.06 Am 115-118 JC#6 

13.89ti.03 Am 139-141 JC#8 

Table 31. Stability Constants for Americium Complexes with Carboxylate Ligands in 5 m 
NaCl at 25°C. 

Ligand 

Acetate 
Lactate 
Oxalate 
Citrate 

EDTA 

1% PI01 

2.2&O. 1 
2.55ti.06 
4.57ti.06 
5.1ti.2 

14.38ti.05 

1% PI02 

3.8Oa.03 
8.6&O. 1 

Table 

Am 21-26 
Am 65-68 
Am 89-92 
Am 119-122 
Am 142-147 

Notebook 

JC#5 
JC#7 
JC#6 
JC#7 

JC#8 

Table 32. Stability Constants for Magnesium Complexes with Carboxylate Ligands in 0.3 m 
NaCl at 25°C. 

Ligand 1% ho1 1% ho2 1% Plll 1% PI-10 Table Notebook 

Acetate 0.53M.03 -11.78s.03 Mg l-3 JM#2,3h 
Oxalate 2.33ti.04 4.00&0.01 -11.20&05 Mg 25-27 JM#2 
Citrate 2.97ko.01 7.1ti.2 -11.6a.4 Mg 43-46 AHB#3’ 
EDTA 7.45 11.59 -10.83 Mg 68-69 JM#3 

hJM represents J. Mizera’s notebook and the number corresponds to the notebook volume. 

‘AHB represents A.H. Bond’s notebook and the number corresponds to the notebook volume. 

92 



Table 33. Stability Constants for Magnesium Complexes with Carboxylate Ligands in 1 m NaCl 
at 25°C. 

Ligand 1% ho1 1% P102 log Plll 1% PI-10 Table Notebook 

Acetate 0.55a.02 -11.5ti.3 Mg 4-7 JM#l,2 
Oxalate 2.00&0.01 3.71H.01 - 11.42d.05 Mg 28-3 1 JM#l 
Citrate 2.4Oti.03 6.3&. 1 -11.10~.07 Mg 47-50 AHB#2,3 
EDTA 6.7H.l ll.OM.3 -12+2 Mg 70-73 JM#3 

Table 34. Stability Constants for Magnesium Complexes with Carboxylate Ligands in 2 m NaCl 
at 25°C. 

Ligand 

Acetate 

Oxalate 
Citrate 
EDTA 

1% PI01 
0.63ti.06 

1.94ti.02 
1.97ti.05 
6.44H.03 

1% P102 1% Plll 1% h-10 Table Notebook 

-11.82d.05 Mg 8-l 1 JM#2 
3.73a.06 -11.2H.2 Mg 32-34 JM#2 

5.89ti.01 -11.3ti.2 Mg 51-54 AHB#3,4 
lO.Oti.5 -9.52 Mg 74-77 JM#3 

Table 35. Stability Constants for Magnesium Complexes with Carboxylate Ligands in 3 m NaCl 
at 25°C. 

Ligand 

Acetate 
Oxalate 
Citrate 
EDTA 

1% ho1 1% I3102 1% PI11 log h-10 Table Notebook 

0.74HI.01 -11.8610.01 Mg 12-15 JM#1,2 
1.77fi.08 3.79a.09 -11.48ti.01 Mg 35-37 JM#l,2,3 
2.02fi.04 6.15ti.02 - 11.32M.07 Mg 55-58 AHB#2,3 
6.338 10.3 -10.33 Mg 78-79 AHB#2,4 

Table 36. Stability Constants for Magnesium Complexes with Carboxylate Ligands in 4 m NaCl 
at 25°C. 

Ligand 

Acetate 

Oxalate 
Citrate 

EDTA 

1% PlOl 1% I3102 1% Pill 1% h-10 Table Notebook 

0.73ti.03 -11.88ti.07 Mg 16-18 JM#2,3 
1.99ti.01 4.07H.08 - 11.50&.09 Mg 38-40 JM#2,3 

2.08fi.02 6.5& 1 -11.37ti.03 Mg 59-62 AHB#2,3 

6.41ti.03 10.73.2 -10.1&0.9 Ma 80-83 JM#3 
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Table 37. Stability Constants for Magnesium Complexes with Carboxylate Ligands in 5 m NaCl 
at 25°C 

Ligand 1% PlOl 1% P102 1% Plll 1% h-10 Table Notebook 

Acetate 0.7 lti.01 -12.1ti.l Mg 19-24 JM#1,2 

Oxalate 2.OOti.06 3.99M.06 -11.82ti.07 Mg 41-42 JM#3,1 

Citrate 2.07fl.02 6.5&X 1 - 11.27ti.05 Mg 63-67 AHB#2,3 

EDTA 6.52 10.0 -9.56 Mg 84-85 JM#4; AHB#2 

Table 38. Dissociation Constants of Hurnic Substances in NaCl media at 25°C. 

Substance I(m NaCI) 

LBHA 0.1 
LBHA 3.0 
LBHA 6.0 
SRFA 3.0 
SRFA 6.0 

PKa1 

5.020.1 
8.95 + 0.1 
9.14 kO.1 
9.1 z!z 0.2 
9.0 + 0.1 

Table 
HA1 
HA 2,3 
HA 4,5 
HA 6,7 
HA8 

Notebook 
NL#3’ 
NL#3 
NL#3 
NL#3 
NL#3 

‘NL represents N. Labonne-Wall’s notebook and the number corresponds to the notebook 
volume. 

Table 39. Apparent Stability Constants for Uranyl Complexes with Humic Substances in 3 m 
NaCl at 25°C. 

DCH 5.5 DCH 6.6 

Ligand 
LBHA 
GHA 
SRFA 

1% ho1 

6.6ti.l 
6.6&O. 1 
5.4ti.4 

1% P102 

1 l&O.1 
6.9ti.3 

1% PlOl 

7.3d.2 
7.6M.6 
6.5a.3 

1% I3102 

1 l.lfi.5 
Table 
HA 22-25 
HA 30-34 
HA 38-41 

Notebook 
NL#4 
NL##4 

NL#@l 

Table 40. Apparent Stability Constants for Uranyl Complexes with Humic Substances in 6 m 
NaCl at 25°C. 

Ligand 

LBHA 

GHA 
SRFA 

pcH 6.1 

1% ho1 

7.4ti.3 
7.63.2 
5.7&O. 1 

1% PI02 

12.1a.5 
12.0 

pcH 7.6 

1% PI01 

8.2ti.5 
8.5ti. 1 
7.8&.X 1 

log PI02 Table Notebook 

HA 26-29 NL#4,5 
12.5 HA 35-37 NL#4,5 

HA 42-45 NL#4,5 
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Table 41. Apparent Stability Constants for Americium Complexes with Humic Substances in 3 m 
NaCl at 25°C. 

pcH 5.5 pcH 6.6 

Ligand 

LBHA 
GHA 
SWA 

1% PI01 

5.91M.l 
5.9M.l 
4.6M. 1 

1% ho2 

10.7&O. 1 
10.8&I. 1 
8.M.3 

log PlOl 1% I3102 Table Notebook 

6.3a.3 10.7&o. 1 HA 9-11 NL#1,4 
6.1OM.05 10.62ti.08 HA 14-15 NL#2,4 
4.920.1 8.9ti.8 HA 17-19 NL#2,4 

Table 42. Apparent Stability Constants for Americium Complexes with Humic Substances in 6 m 
NaCl at 25°C. 

pcH 6.1 PCH 7.6 

Ligand 

LBHA 

GHA 

SRFA 

1% PlOl 

7.0ko.4 

6.7M. 1 

6.OMI.03 

log PI02 1% ho1 1% PI02 Table Notebook 

11.7M.3 HA 12-13 NL#1,4 

11.4ti.2 HA 16 NL#2,4 

9.5ko.3 HA 20-2 1 NL#2.4 

Table 43. Standard chemical potentials for actinide-organic complexation. 

Species Standard chemical 
(dimensionless) potential, cLo/RT 

Reference 

H20 -95.66 El41 
Na+ -105.65 
cl- -52.955 
H+ 0 
OH- -63.435 
Am3+ -241.694 
NpOz+ -369.1 
uop -384.259 
Th4+ -284.23 
Acetic acid -158.3 
Ac- -147.347 
Lactic acid 0 
La- 8.798 
Oxalic acid 0 
HOx- 3.209 
0x2- 13.017 
Citric acid 0 
HaCit- 7.476 
HCit2- 18.62 
Cit3- 33.41 
HaEDTA 0 

wi 
[I41 
[I41 
[I41 
WI 
[I91 
D71 
WI 
Cl01 
[lOI 
p.W.h 
p-w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
D.W. 
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Table 43. Continued. 

Species Standard chemical 
(dimensionless) potential, p’/RT 
HxEDTA- 5.761 
H2EDTA2- 12.87 
HEDTA3- 28.71 
EDTA4- 53.05 
Am - acetate2+ -395.239 
Th - acetate 3* -448.525 
Np02 - acetate -526.061 
UO2 - acetate+ -538.585 
Am - lactate2+ -241.436 
Th - lactate 3+ -291.152 
Np02 - lactate -364.837 
UO2 - lactate+ -382.596 
Am-oxalate+ -242.853 
Th-oxalate2’ -297.428 
Np02-oxalate- -365.851 
UOf-oxalate -387.779 
Am-citrate -228.543 
Th-citrate+ -285.898 
Np02-citrate2- -343.747 
UOz-citrate- -37 1.429 
Am-EDTA- -232.324 
Th-EDTA * 

Np02-EDTA3- -335.708 
Np02-HEDTA2- -351.852 
Np02-H2EDTA- -364.098 
U02 - EDTA2- -361.555 
U02 - HEDTA- -374.787 
* not modeled, h present work 

Reference 

p-w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 
p.w. 

p.w. 
p.w. 
p.w. 
p.w. 
p.w. 

Table 44. Binary Pitzer Parameters 

Species i Species j p”i i 
Na” cl- 0.0765 

C’i j 
0.00127 

Reference 

1141 
H+ Cl- 
Na’ OH- 
Am3+ Cl- 
Np02+ cl- 
uoz2+ Cl- 
Th4+ Cl- 
Na’ HAc 
Na+ Ac- 
Na+ HLac 

0.1775 0.2945 0 0.0008 [I41 
0.0864 0.253 0 0.0044 [I41 
0.612 5.403 0 -0.028 PO1 
0.1415 0.28 1 0 0 P21 
0.4274 1.644 0 -0.0184 [I71 
1.092 13.7 -160 -0.122 1231 
0 0 0 0 Cl01 
0.1426 0.22 0 -0.00629 [16,171 
0 0 0 0 p.w. 
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Table 44. Continued. 

Species i Species j p”i,i 2 
I,, C’i i Reference 

Na+ 
Na+ 
Na+ 
Na’ 
Na+ 
Na+ 
Na” 
Na+ 
Na+ 
Na+ 
Na+ 
Na+ 
Na+ 

gy$ 

Th-A$+ 
U02-AC+ 
Am-Lac2+ 
Th-Lac3+ 
Th-Lacp 
UO2-Lac+ 
Am-ox+ 
Th-0x2+ 
Np02-Ox- 
Th-Cit+ 
NpOz-Cit2- 
UO2-Cit- 
Am-EDTA- 
Np-EDTA3’- 
U02-EDTA’- 

Lac- -0.0563 0.29 
H20x 0 0 
HOx- -0.2448 0.29 
ox”- -0.2176 1.74 
HsCit 0 0 
H$it- -0.1296 0.29 
HCit2- -0.0989 1.74 
Cit3- 0.0887 5.22 
H&DTA 0 0 
H3EDTA- -0.2345 0.29 
H2EDTA2- -0.1262 1.74 
HEDTA3- 0.5458 5.22 
EDTA4- 1.016 11.6 
Cl‘ 1.014 1.74 
cl- 1.061 5.22 
cl- 0.467 1 1.74 
cl- 0.0124 0.29 
cl- 0.8397 1.74 
cl- 0.6677 5.22 
cl- 0.5058 1.74 
Cl‘ -0.042 0.29 
Cl- -0.9374 0.29 
cl- -0.343 1.74 
cl- -0.5418 0.29 
cl- -0.7467 0.29 
Cl‘ -0.4226 1.75 
cl- -1.013 0.29 
cl- -0.2239 0.29 
Cl- 0.683 5.911 
Cl- -0.1516 1.74 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.047 p.w. 
0 p.w. 
0.068 p.w. 
0.122 p.w. 
0 p-w. 
0.013 p.w. 
0.027 p.w. 
0.047 p.w. 
0 p.w. 
0.059 p.w. 
0.054 p.w. 
-0.048 p.w. 
0.001 p.w. 
-0.265 p.w. 
0.109 p.w. 
0.225 p.w. 
0.007 p.w. 
-0.332 p.w. 
0.341 p.w. 
0.143 p.w. 
0.091 p.w. 
0.248 p.w. 
0.5 p-w. 
0.095 p.w. 
0.319 p.w. 
0.142 p.w. 
0.302 p.w. 
0.002 p.w. 
0 p.w. 
0.095 p.w. 

Table 45. Neutral-ion pair Pitzer parameters 
Species i Species j 1i.i Reference 
Am3+-Cit Cl- -0.406 p-w. 
Th4+-EDTA Cl- * p.w. 
Np02+-Ac- Cl- 0 p.w. 
Np02+-Lac- Cl- 0.015 p.w. 
uoz2+-ox Cl- -0.2 14 p.w. 

* not modeled 
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POTENTIOMETRIC AND SOLVENT EXTRACTION DATA 
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Table ADl. Potentiometric Titration Data for the pK, Values of Acetic Acid in 0.10 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + O..OOl. 

NaOH, mL pH.r NaOH, mL pHr NaOH, n-L pHr NaOH, n-L pHr 
0.000 2.066 4.234 3.653 4.798 5.128 5.014 9.822 

4.258 
4.280 
4.304 
4.328 
4.334 
4.342 
4.358 
4.368 
4.376 
4.392 
4.404 
4.412 
4.432 
4.450 
4.458 
4.478 
4.488 
4.512 
4.524 
4.546 
4.562 
4.584 
4.602 
4.622 
4.642 
4.660 
4.676 
4.690 
4.708 
4.730 
4.746 
4.756 
4.768 

3.708 
3.759 
3.819 
3.88 1 
3.893 
3.913 
3.954 
3.982 
4.001 
4.046 
4.07 1 
4.090 
4.142 
4.188 
4.209 
4.258 
4.283 
4.344 
4.374 
4.430 
4.468 
4.513 
4.558 
4.610 
4.662 
4.709 
4.75 1 
4.790 
4.838 
4.897 
4.947 
4.978 
5.019 

5.169 
5.211 
5.258 
5.304 
5.356 
5.403 
5.465 
5.519 
5.581 
5.673 
5.769 
5.823 
5.899 
5.969 
6.052 
6.145 
6.250 
6.343 
6.774 
7.587 
8.539 
8.787 
8.950 
9.085 
9.187 
9.276 
9.350 
9.412 
9.468 
9.540 
9.605 
9.644 
9.710 

5.022 9.870 
5.028 9.903 
5.036 9.942 
5.046 9.986 
5.054 10.015 
5.064 10.052 
5.090 10.128 
5.118 10.205 
5.150 10.278 
5.178 10.325 
5.210 10.377 
5.238 10.422 
5.266 10.467 
5.294 10.503 
5.324 10.540 
5.354 10.576 
5.388 10.610 
5.420 10.641 
5.452 10.669 
5.484 10.696 
5.514 10.720 
5.542 10.740 
5.620 10.793 
5.680 10.830 
5.762 10.873 
5.844 10.913 
5.922 10.949 
6.002 10.982 
6.066 11.006 

0.228 2.096 
0.500 2.135 
0.732 2.169 
0.998 2.210 
1.234 2.249 
1.420 2.282 
1.634 2.321 
1.846 2.364 
2.040 2.406 
2.274 2.458 
2.490 2.512 
2.686 2.566 
2.840 2.614 
3.044 2.684 
3.250 2.764 
3.340 2.803 
3 -460 2.862 
3.562 2.919 
3.660 2.979 
3.742 3.036 
3.776 3.061 
3.822 3.099 
3.870 3.141 
3.906 3.175 
3.940 3.209 
3.978 3.251 
4.022 3.303 
4.062 3.355 
4.090 3.394 
4.120 3.444 
4.142 3.479 
4.164 3.521 
4.188 3.566 

4.808 
4.818 
4.828 
4.838 
4.848 
4.856 
4.866 
4.874 
4.882 
4.892 
4.900 
4.904 
4.910 
4.914 
4.918 
4.922 
4.926 
4.930 
4.934 
4.936 
4.942 
4.946 
4.950 
4.954 
4.958 
4.962 
4.966 
4.970 
4.974 
4.980 
4.986 
4.990 
4.998 

4.778 5.053 5.006 9.769 4.210 3.603 

pKal = 4.536 
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Table AD2. Potentiometric Titration Data for the pK, Values of Acetic Acid in 0.10 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.150 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 0070 m NaCl, pcH = pHr + 0.002. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L pH.r NaOH, mL pHr 
4.814 5.130 4.996 0.000 

0.232 
0.464 
0.696 
0.926 
1.154 
1.386 
1.630 
1.870 
2.132 
2.386 
2.618 
2.834 
3.060 
3.272 
3.540 
3.638 
3 -742 
3.838 
3.962 
4.066 
4.116 
4.174 
4.232 
4.280 
4.342 
4.400 
4.424 
4.450 

2.064 
2.095 
2.127 
2.162 
2.196 
2.234 
2.273 
2.317 
2.364 
2.421 
2.482 
2.544 
2.607 
2.683 
2.767 
2.898 
2.956 
3.026 
3.093 
3.216 
3.340 
3.411 
3.505 
3.614 
3.716 
3.864 
4.010 
4.073 
4.140 

4.474 
4.484 
4.496 
4.504 
4.514 
4.524 
4.540 
4.550 
4.562 
4.574 
4.586 
4.598 
4.610 
4.622 
4.632 
4.642 
4.652 
4.662 
4.672 
4.684 
4.696 
4.706 
4.718 
4.734 
4.746 
4.756 
4.766 
4.784 
4.792 

4.203 
4.229 
4.262 
4.280 
4.304 
4.330 
4.371 
4.395 
4.424 
4.454 
4.483 
4.513 
4.543 
4.572 
4.598 
4.622 
4.648 
4.674 
4.700 
4.73 1 
4.762 
4.790 
4.822 
4.868 
4.904 
4.934 
4.966 
5.025 
5.052 
5.093 

4.824 
4.836 
4.846 
4.856 
4.866 
4.878 
4.884 
4.894 
4.904 
4.914 
4.924 
4.926 
4.926 
4.932 
4.936 
4.940 
4.944 
4.948 
4.952 
4.958 
4.962 
4.966 
4.970 
4.974 
4.978 
4.980 
4.984 
4.988 
4.992 

5.170 
5.220 
5.266 
5.314 
5.366 
5.435 
5.471 
5.540 
5.619 
5.709 
5.821 
5.849 
5.876 
5.936 
6.013 
6.115 
6.210 
6.340 
6.523 
7.185 
8.229 
8.706 
8.943 
9.104 
9.221 
9.271 
9.359 
9.430 

5.000 
5.004 
5.008 
5.014 
5.020 
5.026 
5.032 
5.040 
5.048 
5.054 
5.060 
5.068 
5.078 
5.130 
5.178 
5.226 
5.264 
5.310 
5.356 
5.406 
5.454 
5.504 
5.558 
5.610 
5.654 
5.698 
5.746 
5.870 

9.544 
9.594 
9.636 
9.673 
9.724 
9.772 
9.8 14 
9.853 
9.902 
9.942 
9.973 
10.002 
10.035 
10.074 
10.234 
10.341 
10.429 
10.486 
10.546 
10.600 
10.651 
10.695 
10.737 
10.776 
10.811 
10.838 
10.864 
10.891 
10.951 

4.460 4.165 

pKal = 4.563 

9.492 4.804 5.970 10.993 
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Table AD3. Potentiometric Titration Data for the pKa Values of Acetic Acid in 0.10 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess HCI, Titrant 
= 0.030 M NaOH in 0.07 m NaCI, pcH = pHr + 0.003. 

NaOH, mL @Hr NaOH, n-L pHr NaOH, niL pHr NaOH, mL pHr 
0.000 2.066 
0.252 2.099 
0.470 2.130 
0.688 2.162 
0.922 2.199 
1.158 2.237 
1.412 2.281 
1.704 2.335 
1.888 2.373 
2.112 2.421 
2.326 2.471 
2.562 2,533 
2.778 2.596 
2.986 2.664 
3.196 2.744 
3.438 2.855 
3.566 2.924 
3.682 2.998 
3.814 3.096 
3.928 3.202 
3.986 3.265 
4.046 3.339 
4.088 3.398 
4.152 3.499 
4.160 3.5 14 
4.172 3.535 
4.182 3.554 
4.194 3.576 
4.216 3.620 
4.238 3.666 
4.262 3.720 
4.290 3.784 
4.322 3.862 
4.356 3.948 

4.404 4.07 1 4.888 5.635 
4.426 4.128 4.900 5.747 
4.452 4.194 4.912 5.893 
4.478 4.260 4.924 6.099 
4.506 4.332 4.928 6.207 
4.5 14 4.35 1 4.932 6.341 
4.522 4.372 4.934 6.426 
4.534 4.403 4.938 6.639 
4.542 4.42 1 4.942 6.982 
4.552 4.446 4.946 7.856 
4.568 4.485 4.950 8.542 
4.582 4.521 4.954 8.830 
4.600 4.565 4.958 9.008 
4.612 4.596 4.962 9.142 
4.622 4.621 4.968 9.294 
4.636 4.656 4.972 9.367 
4.648 4.687 4.976 9.437 
4.660 4.719 4.980 9.494 
4.674 4.754 4.984 9.546 
4.688 4.793 4.988 9.593 
4.700 4.827 4.992 9.635 
4.716 4.871 4.996 9.672 
4.728 4.908 5.000 9.710 
4.738 4.939 5.004 9.742 
4.752 4.982 5.010 9.788 
4.768 5.034 5.014 9.817 
4.778 5.069 5.020 9.854 
4.796 5.133 5.026 9.892 
4.808 5.181 5.032 9.924 
4.818 5.224 5.038 9.954 
4.832 5.285 5.046 9.994 
4.848 5.366 5.054 10.029 
4.858 5.423 5.062 10.061 
4.868 5.484 5.100 10.188 

5.180 10.373 
5.214 10.433 
5.248 10.487 
5.286 10.538 
5.316 10.575 
5.348 10.612 
5.376 10.642 
5.410 10.674 
5.460 10.718 
5.506 10.754 
5.558 10.792 
5.612 10.827 
5.666 10.860 
5.720 10.891 
5.778 10.920 
5.830 10.945 
5.880 10.969 
5.924 10.991 
5.968 11.008 

4.380 4.010 4.878 5.553 5.146 10.303 

pKal = 4.561 
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Table AD4. Potentiometric Titration Data for the pK, Values of Acetic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 0.27 m NaCI. ucH = nHr + 0.094. 

L I 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 
0.244 
0.506 
0.738 
0.976 
1.196 
1.396 
1.648 
1.908 
2.138 
2.396 
2.602 
2.816 
3.050 
3.250 
3.518 
3.696 
3.816 
3.900 
3.988 
4.052 
4.114 
4.184 
4.234 
4.260 
4.290 
4.312 
4.336 
4.360 
4.382 
4.406 
4.428 
4.446 
4.470 
4.490 

2.012 
2.044 
2.080 
2.112 
2.148 
2.183 
2.217 
2.261 
2.311 
2.360 
2.418 
2.47 1 
2.529 
2.605 
2.678 
2.798 
2.897 
2.976 
3.042 
3.120 
3.186 
3.259 
3.353 
3.43 1 
3.476 
3.530 
3.573 
3.621 
3.673 
3.722 
3.776 
3.828 
3.871 
3.929 
3.977 

4.512 4.956 
4.962 
4.968 
4.976 
4.984 
4.990 
4.994 
4.998 
5.004 
5.008 
5.010 
5.012 
5.014 
5.016 
5.018 
5.020 
5.022 
5.024 
5.026 
5.030 
5.032 
5.036 
5.038 
5.042 
5.044 
5.046 
5.048 
5.050 
5.052 
5.054 
5.056 
5.068 
5.076 
5.082 

5.376 
5.419 
5.465 
5.537 
5.615 
5.687 
5.740 
5.800 
5.904 
5.990 
6.038 
6.099 
6.164 
6.236 
6.323 
6.438 
6.584 
6.779 
7.093 
7.98 1 
8.283 
8.611 
8.717 
8.883 
8.938 
8.994 
9.042 
9.088 
9.133 
9.170 
9.202 
9.373 
9.460 
9.515 

5.100 
5.110 
5.120 
5.132 
5.142 
5.152 
5.162 
5.176 
5.188 
5.200 
5.224 
5.256 
5.298 
5.332 
5.386 
5.444 
5.494 
5.552 
5.598 
5.724 
5.786 
5.864 
5.974 
6.074 
6.232 
6.362 
6.514 
6.620 
6.732 

9.648 
9.710 
9.762 
9.819 
9.861 
9.900 
9.932 
9.978 
10.011 
10.043 . 
10.100 
10.167 
10.239 
10.292 
10.362 
10.426 
10.476 
10.525 
10.560 
10.642 
10.677 
10.718 
10.769 
10.809 
10.866 
10.907 
10.947 
10.977 
11.002 

pKal = 4.509 

4.532 
4.556 
4.562 
4.574 
4.586 
4.594 
4.608 
4.624 
4.636 
4.652 
4.664 
4.680 
4.706 
4.720 
4.734 
4.744 
4.756 
4.772 
4.784 
4.792 
4.810 
4.826 
4.838 
4.858 
4.868 
4.878 
4.886 
4.894 
4.902 
4.910 
4.920 
4.930 
4.938 
4.948 

4.031 
4.073 
4.137 
4.151 
4.180 
4.208 
4.227 
4.260 
4.298 
4.328 
4.365 
4.393 
4.432 
4.494 
4.530 
4.565 
4.59 1 
4.622 
4.664 
4.696 
4.719 
4.770 
4.817 
4.855 
4.922 
4.957 
4.994 
5.024 
5.055 
5.091 
5.125 
5.171 
5.220 
5.264 
5.323 5.090 9.578 
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Table AD5 Potentiometric Titration Data for the pK, Values of Acetic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.015 mm01 Acetic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.086. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 2.010 4.494 3.969 4.974 5.464 
0.264 2.045 4.516 4.022 4.978 5.501 
0.522 2.080 4.542 4.086 4.988 5.593 
0.734 2.110 4.564 4.138 4.996 5.685 
0.970 2.145 4.588 4.196 4.998 5.712 
1.234 2.187 4.608 4.243 5.002 5.766 
1.472 2.227 4.620 4.272 5.008 5.863 
1.710 2.270 4.642 4.323 5.014 5.998 
1.968 2.321 4.664 4.376 5.020 6.210 
2.178 2.365 4.690 4.439 5.028 6.911 
2.398 2.416 4.712 4.494 5.038 8.519 
2.630 2.475 4.734 4.547 5.048 8.910 
2.834 2.533 4.756 4.605 5.058 9.135 
3.032 2.596 4.778 4.662 5.066 9.254 
3.238 2.67 1 4.794 4.708 5.074 9.360 
3.470 2.770 4.804 4.736 5.082 9.445 
3.706 2.897 4.8 14 4.764 5.096 9.56 1 
3.896 3.030 4.828 4.806 5.108 9.646 
3.988 3.111 4.840 4.843 5.118 9.704 
4.098 3.227 4.856 4.894 5.130 9.785 
4.198 3.361 4.870 4.943 5.140 9.814 
4.254 3.450 4.884 4.993 5.150 9.854 
4.294 3.522 4.896 5.040 5.174 9.940 
4.318 3.568 4.904 5.072 5.204 10.025 
4.348 3.630 4.918 5.134 5.228 10.084 
4.370 3.677 4.932 5.201 5.254 10.140 
4.398 3.740 4.940 5.243 5.276 10.182 
4.424 3.802 4.950 5.302 5.300 10.225 
4.448 3.858 4.958 5.351 5.324 10.261 

5.378 10.336 
5.412 
5.444 
5.478 
5.506 
5.536 
5.564 
5.622 
5.682 
5.744 
5.796 
5.886 
5.948 
6.006 
6.084 
6.204 
6.282 
6.370 
6.466 
6.580 
6.686 
6.796 

10.377 
10.412 
10.445 
10.473 
10.501 
10.523 
0.567 
0.607 
0.646 
0.674 
0.721 
0.750 

10.776 
10.806 
10.851 
10.877 
10.906 
10.933 
10.963 
10.988 
11.016 

4.470 3.911 4.968 5 -420 5.352 10.302 

pKal = 4.5 12 

105 



- 

Table AD6. Potentiometric Titration Data for the pK, Values of Acetic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mmol Acetic Acid, 0.015 mmol excess HC1, Titrant 
= 0.030 M NaOH in 0.27 m NaC1, pcH = pHr + 0.104. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, rnL pHr 

0.000 1.967 4.442 3.825 4.964 5.393 5.176 9.99 1 



Table AD7. Potentiometric Titration Data for the pK, Values of Acetic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.015 mm01 Acetic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.08 1. 

NaOH, mL pH.r NaOH, n-L pHr NaOH, n-L pHr NaOH, mL pHr 
0.000 
0.290 
0.524 
0.742 
0.954 
1.176 
1.414 
1.638 
1.792 
1.978 
2.190 
2.396 
2.532 
2.708 
2.886 
3.070 
3.230 
3.414 
3.584 
3.796 
4.002 
4.086 
4.172 
4.218 
4.242 
4.266 
4.292 
4.312 
4.332 
4.348 
4.368 
4.388 
4.410 
4.428 
4.440 

1.969 4.458 3.789 
2.007 4.476 3.839 
2.039 4.498 3.898 
2.069 4.514 3.944 
2.101 4.524 3.973 
2.136 4.536 4.007 
2.174 4.550 4.046 
2.213 4.560 4.076 
2.242 4.570 4.102 
2.279 4.582 4.139 
2.322 4.592 4.172 
2.370 4.602 4.196 
2.404 4.616 4.236 
2.450 4.630 4.276 
2.500 4.644 4.3 17 
2.559 4.654 4.345 
2.616 4.668 4.386 
2.691 4.678 4.417 
2.77 1 4.686 4.440 
2.894 4.696 4.470 
3.052 4.704 4.493 
3.135 4.712 4.519 
3.237 4.722 4.550 
3.299 4.730 4.575 
3.336 4.744 4.620 
3.374 4.754 4.654 
3.419 4.764 4.687 
3.456 4.776 4.729 
3.495 4.786 4.764 
3.527 4.796 4.802 
3.570 4.806 4.839 
3.614 4.814 4.871 
3.666 4.824 4.913 
3.711 4.834 4.957 
3.741 4.844 5.003 

4.854 5.053 
4.866 5.117 
4.878 5.190 
4.888 5.253 
4.898 5.329 
4.906 5.395 
4.914 5.470 
4.924 5.581 
4.934 5.726 
4.938 5.795 
4.942 5.878 
4.946 5.978 
4.950 6.099 
4.954 6.273 
4.958 6.529 
4.962 6.980 
4.966 7.832 
4.970 8.406 
4.974 8.672 
4.980 8.910 
4.984 9.019 
4.988 9.113 
4.990 9.153 
4.998 9.282 
5.004 9.361 
5.012 9.448 
5.020 9.524 
5.030 9.603 
5.042 9.684 
5.058 9.772 
5.072 9.840 
5.086 9.897 
5.100 9.949 
5.114 9.996 
5.128 10.036 

5.140 10.070 
5.188 10.178 
5.230 10.255 
5.272 10.322 
5.312 10.378 
5.356 10.430 
5.414 10.489 
5.466 10.538 
5.564 10.614 
5.688 10.693 
5.806 10.758 
5.916 10.809 
6.022 10.853 
6.142 10.897 
6.264 10.938 
6.374 10.971 
6.490 11.005 

pKal = 4.5 15 
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Table ADS. Potentiometric Titration Data for the pK, Values of Acetic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.104. 

NaOH, mL pHr NaOH, mL pHIr NaOH, n-L pHr NaOH, n-L pHr 
0.000 
0.214 
0.482 
0.692 
0.930 
1.142 
1.386 
1.592 
1.810 
2.038 
2.238 
2.426 
2.626 
2.800 
2.968 
3.158 
3.366 
3.562 
3.770 
3.976 
4.080 
4.116 
4.152 
4.186 
4.230 
4.270 
4.316 
4.324 
4.338 

1.952 
1.979 
2.015 
2.045 
2.081 
2.115 
2.155 
2.192 
2.233 
2.278 
2.321 
2.367 
2.419 
2.467 
2.521 
2.587 
2.669 
2.762 
2.887 
3.050 
3.159 
3.202 
3.249 
3.299 
3.369 
3.441 
3.534 
3.551 
3.583 

4.386 
4.368 

4.406 
4.426 
4.442 
4.462 
4.480 
4.498 
4.516 
4.534 
4.556 
4.578 
4.588 
4.598 
4.606 
4.614 
4.622 
4.630 
4.638 
4.646 
4.656 
4.666 
4.676 
4.686 
4.700 
4.708 
4.716 
4.722 
4.732 
4.742 

3.654 
3.699 
3.751 
3.805 
3.848 
3.904 
3.955 
4.007 
4.059 
4.110 
4.174 
4.239 
4.268 
4.297 
4.321 
4.345 
4.369 
4.395 
4.416 
4.443 
4.473 
4.504 
4.534 
4.566 
4.611 
4.638 
4.664 
4.685 
4.720 
4.757 

4.760 
4.750 

4.770 
4.780 
4.790 
4.800 
4.812 
4.820 
4.828 
4.838 
4.848 
4.860 
4.876 
4.888 
4.902 
4.912 
4.924 
4.934 
4.944 
4.954 
4.966 
4.976 
4.986 
4.996 
5.006 
5.014 
5.036 
5.060 
5.084 
5.114 

4.786 
4.825 
4.866 
4.907 
4.952 
4.999 
5.056 
5.102 
5.144 
5.205 
5.273 
5.367 
5.528 
5.691 
5.979 
6.356 
7.900 
8.733 
9.048 
9.230 
9.388 
9.492 
9.576 
9.646 
9.712 
9.756 
9.859 
9.950 
10.026 
10.106 

5.154 10.194 
5.194 10.267 
5.230 10.324 
5.258 10.365 
5.340 10.462 
5.418 10.537 
5.496 10.601 
5.598 10.671 
5.682 10.721 
5.768 10.767 . 
5.870 10.815 
5.972 10.858 
6.102 10.907 
6.194 10.937 
6.292 10.968 
6.376 10.993 
6.442 11.012 

4.352 3.615 

pKal = 4.5 14 
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Table AD9. Potentiometric Titration Data for the pK, Values of Acetic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.03 M NaOH in 0.27 m NaCl, pcH = pHr + 0.075. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.240 
0.510 
0.740 
0.990 
1.230 
1.430 
1.664 
1.904 
2.126 
2.368 
2.604 
2.826 
3.058 
3.288 
3.382 
3.508 
3.660 
3.854 
3.958 
4.006 
4.052 
4.088 
4.138 
4.188 
4.246 
4.308 
4.324 
4.352 
4.376 

1.972 4.398 
2.003 4.426 
2.040 4.454 
2.073 4.474 
2.110 4.496 
2.149 4.514 
2.183 4.530 
2.225 4.552 
2.272 4.558 
2.316 4.566 
2.372 4.578 
2.43 1 4.586 
2.492 4.594 
2.567 4.604 
2.652 4.612 
2.692 4.620 
2.749 4.630 
2.832 4.638 
2.959 4.648 
3.044 4.656 
3.090 4.664 
3.136 4.674 
3.176 4.682 
3.238 4.690 
3.307 4.698 
3.400 4.704 
3.516 4.712 
3.551 4.720 
3.612 4.728 
3.670 4.736 

3.724 4.744 4.745 
3.797 4.754 4.78 1 
3.874 4.764 4.818 
3.930 4.772 4.848 
3.992 4.782 4.889 
4.043 4.792 4.932 
4.090 4.800 4.967 
4.154 4.808 5.005 
4.171 4.818 5.055 
4.195 4.828 5.108 
4.230 4.838 5.165 
4.254 4.846 5.215 
4.277 4.854 5.270 
4.306 4.862 5.330 
4.329 4.872 5.416 
4.353 4.888 5.597 
4.382 4.896 5.710 
4.405 4.906 5.894 
4.435 4.914 6.125 
4.461 4.922 6.558 
4.485 4.932 8.073 
4.515 4.942 8.775 
4.542 4.952 9.049 
4.565 4.962 9.226 
4.591 4.972 9.356 
4.610 4.982 9.460 
4.637 4.992 9.547 
4.661 5.006 9.645 
4.690 5.016 9.707 
4.717 5.046 9.850 

5.072 9.947 
5.096 10.022 
5.126 10.098 
5.158 10.168 
5.188 10.226 
5.218 10.276 
5.256 10.331 
5.288 10.374 
5.320 10.413 
5.430 10.521 
5.538 10.605 
5.628 10.664 
5.732 10.723 
5.834 10.774 
5.948 10.824 
6.056 10.866 
6.160 10.903 
6.258 10.934 
6.390 10.973 

pKal = 4.523 
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Table ADlO. Potentiometric Titration Data for the pK, Values of Acetic Acid in 0.50 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.141. 

NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.248 
0.514 
0.750 
0.994 
1.294 
1.566 
1.774 
2.012 
2.256 
2.512 
2.744 
2.970 
3.234 
3.338 
3.482 
3.592 
3.686 
3.798 
3.890 
3.986 
4.066 
4.142 
4.180 
4.204 
4.226 
4.248 
4.274 
4.292 
4.310 
4.338 
4.362 
4.396 
4.420 
4.448 

1.920 4.468 3.882 5.004 
1.953 4.486 3.925 5.006 
1.988 4.512 3.989 5.010 
2.024 4.538 4.049 5.016 
2.060 4.564 4.112 5.022 
2.109 4.592 4.179 5.026 
2.157 4.618 4.240 5.032 
2.196 4.640 4.293 5.036 
2.245 4.664 4.350 5.042 
2.298 4.688 4.409 5.046 
2.360 4.710 4.463 5.052 
2.424 4.730 4.514 5.062 
2.493 4.748 4.563 5.070 
2.590 4.774 4.632 5.082 
2.633 4.798 4.701 5.100 
2.700 4.820 4.767 5.118 
2.759 4.848 4.862 5.132 
2.814 4.854 4.883 5.146 
2.890 4.862 4.915 5.164 
2.961 4.876 4.968 5.180 
3.049 4.884 5.001 5.196 
3.135 4.894 5.044 5.216 
3.233 4.904 5.090 5.230 
3.289 4.916 5.150 5.242 
3.326 4.926 5.204 5.258 
3.363 4.938 5.288 5.284 
3.401 4.950 5.361 5.310 
3.449 4.958 5.423 5.332 
3.484 4.966 5.491 5.368 
3.520 4.972 5.548 5.402 
3.579 4.980 5.635 5.436 
3.632 4.990 5.769 5.468 
3.709 4.996 5.866 5.496 
3.766 4.998 5.909 5.526 
3.832 

pKal = 4.498 

6.063 
6.127 
6.280 
6.673 
7.341 
7.711 
8.055 
8.209 
8.373 
8.464 
8.575 
8.703 
8.837 
8.973 
9.138 
9.277 
9.368 
9.452 
9.545 
9.621 
9.689 
9.765 
9.821 
9.853 
9.901 
9.967 
10.027 
10.077 
10.141 
10.195 
10.244 
10.287 
10.321 
10.354 
10.408 

5.638 
5.688 
5.736 
5.790 
5.852 
5.950 
5.976 
6.032 
6.100 
6.206 
6.402 
6.504 
6.606 
6.706 
6.808 
6.900 
6.998 
7.086 

10.458 
0.499 
0.533 
0.570 
0.608 
0.645 
0.673 

10.700 
10.73 1 
10.773 
10.808 
10.840 
10.872 
10.900 
10.95 1 
10.973 
10.991 
11.013 

5.000 5.954 5.580 
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Table ADll. Potentiometric Titration Data for the pK, Values of Acetic Acid in 0.50 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.138. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.926 
0.260 1.958 
0.500 1.992 
0.754 2.028 
0.986 2.065 
1.220 2.102 
1.482 2.147 
1.672 2.182 
1.932 2.233 
2.196 2.289 
2.408 2.340 
2.688 2.414 
2.930 2.487 
3.136 2.559 
3.384 2.661 
3.502 2.718 
3.626 2.787 
3.734 2.854 
3.844 2.936 
3.936 3.015 
4.034 3.116 
4.150 3.265 
4.192 3.329 
4.228 3.390 
4.266 3 -462 
4.288 3.505 
4.316 3.563 
4.344 3.625 
4.370 3.685 
4.398 3.750 
4.422 3.807 
4.446 3.866 
4.470 3.923 
4.488 3.967 

4.530 
4.546 
4.568 
4.588 
4.608 
4.630 
4.654 
4.680 
4.704 
4.724 
4.742 
4.766 
4.784 
4.808 
4.826 
4.840 
4.860 
4.870 
4.888 
4.896 
4.900 
4.908 
4.914 
4.920 
4.928 
4.934 
4.940 
4.946 
4.952 
4.960 
4.968 
4.972 
4.978 
4.982 

4.067 4.986 
4.107 4.990 
4.158 4.992 
4.206 4.996 
4.254 5.000 
4.308 5.004 
4.366 5.008 
4.429 5.012 
4.489 5.016 
4.542 5.022 
4.590 5.026 
4.658 5.030 
4.711 5.036 
4.784 5.040 
4.845 5.062 
4.894 5.076 
4.973 5.090 
5.014 5.100 
5.098 5.108 
5.137 5.118 
5.159 5.128 
5.202 5.138 
5.238 5.148 
5.276 5.158 
5.33 1 5.166 
5.374 5.178 
5.425 5.188 
5.478 5.204 
5.540 5.218 
5.628 5.234 
5.738 5.268 
5.804 5.298 
5.936 5.330 
6.035 5.362 

6.163 5.426 
6.365 
6.515 
6.937 
7.618 
8.085 
8.334 
8.504 
8.634 
8.788 
8.870 
8.944 
9.035 
9.096 
9.330 
9.447 
9.543 
9.604 
9.647 
9.695 
9.740 
9.782 
9.818 
9.853 
9.880 
9.917 
9.944 
9.986 
10.022 
10.057 
10.123 
10.175 
10.225 
10.270 

5.458 
5.566 
5.656 
5.732 
5.812 
5.890 
6.016 
6.122 
6.248 
6.362 
6.490 
6.608 
6.726 
6.846 
6.956 

10.346 
10.381 
10.476 
10.542 
10.591 
10.636 
10.676 
10.732 
10.774 
10.819 
10.856 
10.892 
10.923 
10.952 
10.980 
11.005 

4.512 4.025 4.984 6.092 5.392 10.307 

pKal = 4.500 
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Table AD12. Potentiometric Titration Data for the pK, Values of Acetic Acid in 0.50 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 0.47 m NaCl. ncH = nHr + 0.13 1. 

, I 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.930 4.504 
0.244 1.963 4.510 
0.482 1.996 4.522 
0.710 2.029 4.536 
0.996 2.072 4.546 
1.212 2.107 4.560 
1.428 2.144 4.574 
1.694 2.193 4.590 
1.896 2.232 4.604 
2.136 2.283 4.618 
2.346 2.332 4.630 
2.574 2.389 4.644 
2.788 2.45 1 4.658 
3.008 2.520 4.674 
3.194 2.589 4.690 
3.448 2.699 4.714 
3.566 2.761 4.736 
3.632 2.799 4.756 
3.744 2.871 4.780 
3.842 2.944 4.794 
3.938 3.027 4.816 
4.038 3.131 4.834 
4.116 3.229 4.846 
4.162 3.296 4.864 
4.206 3.367 4.872 
4.244 3.435 4.882 
4.282 3.507 4.898 
4.314 3.575 4.902 
4.344 3.641 4.908 
4.364 3.685 4.916 
4.392 3.751 4.922 
4.414 3.804 4.930 
4.440 3.866 4.936 
4.456 3.905 4.942 

4.948 4.478 3.959 

pKal = 4.498 

4.022 4.956 
4.037 
4.066 
4.101 
4.124 
4.158 
4.192 
4.230 
4.263 
4.297 
4.326 
4.360 
4.396 
4.435 
4.474 
4.536 
4.595 
4.650 
4.72 1 
4.763 
4.836 
4.900 
4.946 
5.023 
5.058 
5.105 
5.191 
5.216 
5.253 
5.305 
5.348 
5.413 
5.467 
5.525 
5.592 

4.962 
4.968 
4.974 
4.980 
4.988 
4.996 
5.004 
5.012 
5.018 
5.026 
5.034 
5.042 
5.052 
5.064 
5.070 
5.078 
5.084 
5.094 
5.102 
5.108 
5.114 
5.122 
5.128 
5.134 
5.142 
5.148 
5.152 
5.158 
5.180 
5.202 
5.218 
5.238 
5.258 
5.280 10.192 

5.696 
5.794 
5.914 
6.072 
6.329 
7.219 
8.356 
8.716 
8.930 
9.048 
9.177 
9.273 
9.356 
9.443 
9.532 
9.57 1 
9.618 
9.653 
9.703 
9.741 
9.767 
9.790 
9.821 
9.843 
9.865 
9.891 
9.909 
9.922 
9.939 
9.996 
10.047 
10.080 
10.120 
10.155 

5.302 10.226 
5.320 10.25 1 
5.340 10.278 
5.362 10.307 
5.382 10.330 
5.402 10.352 
5.420 10.368 
5.440 10.389 
5.462 10.410 
5.482 10.430 
5.544 10.480 
5.598 10.521 
5.648 10.555 
5.692 10.581 
5.746 10.614 
5.786 10.636 
5.834 10.664 
5.892 10.692 
5.958 10.720 
6.094 10.775 
6.206 10.814 
6.308 10.846 
6.452 10.887 
6.572 10.919 
6.700 10.949 
6.806 10.974 
6.914 10.996 
7.022 11.020 
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Table AD13. Potentiometric Titration Data for the pK, Values of Acetic Acid in 1 .OO m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.209. 

NaOH, n-L pHr NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.260 
0.540 
0.772 
0.996 
1.248 
1.486 
1.726 
1.936 
2.162 
2.344 
2.542 
2.748 
2.954 
3.184 
3.404 
3.506 
3.624 
3.722 
3.820 
3.920 
4.020 
4.090 
4.162 
4.230 
4.268 
4.308 
4.350 
4.390 
4.424 
4.448 
4.470 
4.494 
4.514 
4.538 

1.814 4.564 4.011 
1.848 4.588 4.069 
1.885 4.612 4.128 
1.918 4.636 4.186 
1.953 4.656 4.234 
1.993 4.676 4.283 
2.034 4.690 4.318 
2.079 4.706 4.357 
2.120 4.724 4.404 
2.168 4.742 4.45 1 
2.209 4.768 4.520 
2.259 4.786 4.570 
2.315 4.806 4.629 
2.379 4.826 4.693 
2.460 4.846 4.760 
2.552 4.872 4.858 
2.602 4.890 4.933 
2.666 4.908 5.019 
2.725 4.930 5.139 
2.794 4.938 5.192 
2.875 4.946 5.249 
2.972 4.952 5.298 
3.052 4.964 5.404 
3.148 4.968 5.447 
3.257 4.974 5.518 
3.326 4.978 5.573 
3.405 4.982 5.634 
3.496 4.984 5.670 
3.589 4.988 5.746 
3.669 4.990 5.785 
3.727 4.992 5.838 
3.781 4.994 5.887 
3.839 4.998 6.009 
3.890 5.000 6.086 

6.285 5.230 9.977 

3.948 

5.004 
5.006 
5.010 
5.012 
5.014 
5.016 
5.018 
5.020 
5.024 
5.026 
5.028 
5.030 
5.032 
5.040 
5.050 
5.060 
5.068 
5.084 
5.094 
5.104 
5.112 
5.120 
5.126 
5.134 
5.140 
5.148 
5.158 
5.166 
5.174 
5.182 
5.190 
5.200 
5.208 
5.216 

6.427 5.238 
6.870 5.248 
7.337 5.260 
7.817 5.268 
8.106 5.276 
8.296 5.286 
8.423 5.296 
8.607 5.308 
8.674 5.318 
8.748 5.340 
8.804 5.370 
8.909 5.406 
9.014 5.430 
9.157 5.490 
9.27 1 5.544 
9.345 5.590 
9.461 5.636 
9.524 5.732 
9.579 5.810 
9.619 5.890 
9.654 5.952 
9.679 6.074 
9.712 6.196 
9.732 6.312 
9.762 6.416 
9.794 6.524 
9.817 6.628 
9.842 6.734 
9.864 6.850 
9.885 6.978 
9.904 7.102 
9.925 7.214 
9.947 7.344 

5.002 6.174 5.222 9.958 7.610 

pKal = 4.5 14 

9.993 
10.013 
10.035 
10.050 
10.062 
10.080 
10.094 
10.113 
10.129 
10.159 
10.196 
10.238 
10.264 
10.320 
10.365 
10.402 
10.433 
10.492 
10.535 
10.575 
10.604 
10.653 
10.696 
10.734 
10.765 
10.795 
10.822 
10.846 
10.872 
10.898 
10.920 
10.943 
10.966 
11.005 
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Table AD14. Potentiometric Titration Data for the pK, Values of Acetic Acid in 1 .OO m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mmol excess HCl, Titrant 
= 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.248. 

NaOH, n-L pHr NaOH, n-L pHr NaOH, nL pHr NaOH, mL pHr 
0.000 1.850 
0.240 1.880 
0.450 1.908 
0.664 1.938 
0.896 1.970 
1.152 2.010 
1.388 2.049 
1.640 2.093 
1.850 2.133 
2.100 2.184 
2.346 2.240 
2.574 2.295 
2.828 2.367 
3.060 2.443 
3.318 2.540 
3.592 2.673 
3.808 2.808 
3.914 2.892 
4.052 3.027 
4.128 3.119 
4.166 3.172 
4.216 3.249 
4.256 3.317 
4.296 3.392 
4.328 3.457 
4.364 3.535 
4.390 3.595 
4.410 3.643 
4.434 3.699 
4.462 3.767 
4.486 3.825 
4.502 3.865 
4.526 3.923 
4.548 3.978 

4.034 4.572 

pKal = 4.513 

4.610 
4.620 
4.636 
4.652 
4.666 
4.674 
4.698 
4.712 
4.732 
4.744 
4.762 
4.784 
4.810 
4.834 
4.860 
4.878 
4.894 
4.918 
4.926 
4.934 
4.942 
4.950 
4.958 
4.968 
4.976 
4.982 
4.986 
4.992 
4.996 
4.998 
5.000 
5.002 
5.004 
5.008 
5.010 

4.126 5.014 
4.148 5.016 
4.189 5.020 
4.227 5.022 
4.262 5.024 
4.282 5.026 
4.340 5.030 
4.374 5.034 
4.425 5.036 
4.456 5.038 
4.504 5.040 
4.564 5.044 
4.640 5.046 
4.714 5.050 
4.802 5.064 
4.871 5.076 
4.937 5.086 
5.054 5.094 
5.095 5.104 
5.141 5.116 
5.192 5.126 
5.245 5.142 
5.306 5.156 
5.392 5.172 
5.476 5.188 
5.547 5.202 
5.604 5.216 
5.697 5.232 
5.776 5.246 
5.820 5.258 
5.872 5.272 
5.920 5.306 
5.979 5.336 
6.123 5.366 
6.225 5.400 

6.504 
6.729 
7.579 
7.974 
8.209 
8.386 
8.586 
8.733 
8.794 
8.846 
8.895 
8.979 
9.015 
9.08 1 
9.254 
9.363 
9.439 
9.493 
9.550 
9.612 
9.658 
9.723 
9.77 1 
9.82 1 
9.865 
9.900 
9.933 
9.968 
9.996 
10.020 
10.046 
10.100 
10.144 
10.182 
10.223 

5.446 10.271 
5.512 10.332 
5.546 10.361 
5.618 10.414 
5.690 10.462 
5.758 10.502 
5.830 10.540 
5.934 10.589 
6.042 10.634 
6.140 10.672 
6.256 10.712 
6.382 10.751 
6.528 10.790 
6.710 10.835 
6.844 10.866 
7.050 10.900 
7.190 10.923 
7.326 10.955 
7.478 10.980 
7.624 11.005 
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Table AD15. Potentiometric Titration Data for the pK, Values of Acetic Acid in 1 .OO m NaCl 
at 25°C. Jnitial Volume = 15.0 mL+ 0.015 mm01 Acetic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 0.97 m NaCl, PCH = pHr + 0.250. 

A I 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.814 
0.254 1.846 
0.492 1.877 
0.708 1.910 
0.944 1.946 
1.168 1.980 
1.402 2.021 
1.674 2.070 
1.914 2.117 
2.156 2.168 
2.328 2.207 
2.552 2.265 
2.752 2.321 
2.966 2.387 
3.136 2.448 
3.346 2.534 
3.570 2.645 
3.800 2.793 
4.002 2.973 
4.092 3.080 
4.172 3.195 
4.268 3.366 
4.304 3.439 
4.340 3.519 
4.370 3.589 
4.388 3.633 
4.408 3.68 1 
4.426 3.727 
4.452 3.791 
4.468 3.832 
4.490 3.886 
4.520 3.961 
4.542 4.014 
4.560 4.058 
4.582 4.111 

4.604 4.163 4.978 6.299 
4.622 4.207 4.982 6.677 
4.642 4.256 4.984 6.978 
4.658 4.295 4.986 7.546 
4.678 4.346 4.988 7.980 
4.696 4.391 4.990 8.250 
4.712 4.432 4.992 8.410 
4.730 4.482 4.996 8.607 
4.752 4.542 4.998 8.694 
4.774 4.605 5.000 8.758 
4.792 4.661 5.002 8.818 
4.8 14 4.732 5.004 8.872 
4.834 4.804 5.016 9.096 
4.844 4.843 5.028 9.248 
4.858 4.901 5.040 9.365 
4.868 4.946 5.052 9.455 
4.876 4.984 5.062 9.521 
4.884 5.023 5.074 9.587 
4.890 5.054 5.084 9.638 
4.900 5.112 5.094 9.684 
4.906 5.150 5.106 9.730 
4.914 5.201 5.114 9.76 1 
4.922 5.261 5.122 9.788 
4.928 5.307 5.132 9.816 
4.936 5.380 5.144 9.855 
4.944 5.462 5.166 9.911 
4.952 5.566 5.196 9.98 1 
4.956 5.629 5.218 10.024 
4.958 5.664 5.240 10.065 
4.962 5.741 5.260 10.098 
4.966 5.826 5.282 10.131 
4.968 5.879 5.306 10.164 
4.970 5.940 5.328 10.200 
4.974 6.081 5.356 10.237 
4.976 6.176 5.382 10.263 

5.406 10.288 
5.428 10.3 10 
5.442 10.323 
5.480 10.356 
5.516 10.385 
5.544 10.408 
5.584 10.434 
5.610 10.453 
5.682 10.499 
5.736 10.530 
5.782 10.557 
5.846 10.585 
5.910 10.614 
5.980 10.645 
6.030 10.664 
6.088 10.687 
6.144 10.703 
6.200 10.726 
6.258 10.742 
6.362 10.775 
6.460 10.805 
6.544 10.823 
6.626 10.842 
6.718 10.867 
6.826 10.889 
6.914 10.907 
7.004 10.925 
7.086 10.939 
7.170 10.955 
7.244 10.967 
7.334 10.982 
7.434 10.998 
7.512 11.013 

pKal = 4.5 18 
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Table AD16. Potentiometric Titration Data for the pK, Values of Acetic Acid in 2.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mmol Acetic Acid, 0.015 mmol excess HCl, Titrant 
= 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.446. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr 
0.000 1.620 
0.280 1.655 
0.526 1.689 
0.746 1.719 
0.970 1.755 
1.204 1.792 
1.452 1.835 
1.730 1.886 
1.936 1.928 
2.152 1.973 
2.370 2.026 
2.604 2.086 
2.840 2.155 
3.078 2.237 
3.302 2.327 
3.536 2.443 
3.758 2.586 
3.846 2.656 
3.946 2.75 1 
4.004 2.815 
4.076 2.909 
4.144 3.014 
4.172 3.064 
4.208 3.132 
4.234 3.186 
4.260 3.243 
4.284 3.300 
4.308 3.360 
4.332 3.420 
4.356 3.484 
4.378 3.542 
4.398 3.597 
4.416 3.646 
4.436 3.700 
4.458 3.756 

/ 4.492 3.844 4.964 7.269 
4.498 3.860 4.972 8.262 
4.514 3.901 4.980 8.627 
4.530 3.941 4.988 8.822 
4.546 3.982 4.996 8.960 
4.564 4.026 5.006 9.092 
4.582 4.070 5.014 9.197 
4.598 4.111 5.024 9.270 
4.622 4.170 5.034 9.346 
4.630 4.191 5.044 9.411 
4.646 4.23 1 5.054 9.467 
4.664 4.277 5.062 9.508 
4.676 4.307 5.074 9.564 
4.692 4.352 5.084 9.607 
4.708 4.395 5.092 9.635 
4.726 4.446 5.106 9.683 
4.744 4.498 5.124 9.736 
4.756 4.536 5.140 9.780 
4.768 4.573 5.160 9.828 
4.780 4.613 5.172 9.855 
4.798 4.674 5.198 9.907 
4.816 4.742 5.210 9.930 
4.832 4.808 5.224 9.955 
4.852 4.901 5.238 9.979 
4.866 4.974 5.252 10.001 
4.874 5.020 5.276 10.035 
4.884 5.083 5.290 10.053 
4.892 5.141 5.318 10.089 
4.902 5.219 5.360 10.137 
4.912 5.313 5.402 10.180 
4.920 5.403 5.440 10.215 
4.930 5.540 5.484 10.252 
4.938 5.681 5.520 10.28 1 
4.946 5.884 5.564 10.314 
4.954 6.223 5.610 10.343 

5.706 10.400 
5.794 10.445 
5.876 10.485 
5.956 10.518 
6.028 10.548 
6.114 10.578 
6.226 10.616 
6.320 10.644 
6.426 10.674 
6.534 10.702 
6.636 10.727 
6.852 10.772 
7.008 10.804 
7.142 10.827 
7.270 10.850 
7.396 10.870 
7.540 10.892 
7.672 10.910 
7.780 10.926 
7.936 10.945 
8.132 10.967 
8.324 10.987 
8.508 11.009 

pKal = 4.624 
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Table AD17. Potentiometric Titration Data for the pK, Values of Acetic Acid in 2.00 m NaCl 
at 25°C. Initial Volume = 15.0 nL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.430. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, n-L pHr 
0.000 1.635 5.246 9.991 
0.250 1.667 
0.460 1.695 
0.686 1.727 
0.918 1.762 
1.168 1.801 
1.410 1.842 
1.626 1.881 
1.878 1.931 
2.094 1.977 
2.3 14 2.027 
2.514 2.078 
2.756 2.145 
2.984 2.218 
3.178 2.290 
3.432 2.404 
3.544 2.464 
3.644 2.524 
3.748 2.595 
3.822 2.654 
3.930 2.755 
3.986 2.815 
4.042 2.885 
4.076 2.933 
4.110 2.983 
4.140 3.033 
4.180 3.105 
4.222 3.190 
4.262 3.280 
4.304 3.384 
4.342 3.482 
4.368 3.552 
4.380 3.585 
4.396 3.627 

5.270 10.026 
5.294 10.058 
5.324 10.095 
5.362 10.137 
5.402 10.177 
5.458 10.227 
5.494 10.257 
5.532 10.285 
5.578 10.319 
5.610 10.339 
5.718 10.401 
5.812 10.448 
5.914 10.495 
6.018 10.536 
6.122 10.574 
6.230 10.610 
6.344 10.643 
6.504 10.686 
6.638 10.718 
6.754 10.743 
6.872 10.768 
7.004 10.794 
7.150 10.820 
7.290 10.842 
7.544 10.88 1 
7.752 10.909 
7.936 10.934 
8.074 10.949 
8.230 10.968 
8.358 10.983 
8.532 11.003 

7 675 4.414 I._. 1 

pKal = 4.622 

4.426 
4.444 
4.460 
4.476 
4.512 
4.526 
4.540 
4.558 
4.576 
4.594 
4.604 
4.616 
4.628 
4.640 
4.650 
4.664 
4.678 
4.694 
4.706 
4.726 
4.748 
4.758 
4.770 
4.782 
4.792 
4.806 
4.828 
4.840 
4.864 
4.874 
4.886 
4.896 
4.906 
4.916 
4.924 

3.706 
3.753 
3.796 
3.836 
3.928 
3.963 
3.998 
4.044 
4.088 
4.132 
4.157 
4.187 
4.218 
4.249 
4.275 
4.311 
4.348 
4.391 
4.424 
4.475 
4.547 
4.579 
4.618 
4.658 
4.695 
4.747 
4.837 
4.893 
5.021 
5.084 
5.171 
5.255 
5.355 
5.487 
5.603 

4.932 
4.942 
4.944 
4.948 
4.950 
4.954 
4.962 
4.966 
4.970 
4.974 
4.976 
4.980 
4.982 
4.990 
4.998 
5.006 
5.014 
5.020 
5.028 
5.036 
5.046 
5.052 
5.058 
5.064 
5.072 
5.078 
5.084 
5.092 
5.100 
5.108 
5.130 
5.154 
5.174 
5.196 
5.222 

5.766 
6.098 
6.221 
6.559 
6.85 1 
7.457 
8.242 
8.455 
8.593 
8.697 
8.744 
8.826 
8.862 
8.991 
9.096 
9.180 
9.25 1 
9.300 
9.355 
9.407 
9.460 
9.491 
9.519 
9.547 
9.58 1 
9.605 
9.626 
9.657 
9.683 
9.708 
9.767 
9.823 
9.865 
9.908 
9.954 
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Table AD18. Potentiometric Titration Data for the pK, Values of Acetic Acid in 2.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mmol excess HCl, Titrant 
= 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.439. 

NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.262 
0.558 
0.764 
0.986 
1.206 
1.410 
1.606 
1.808 
2.066 
2.294 
2.536 
2.748 
2.988 
3.222 
3.482 
3.592 
3.688 
3.796 
3.886 
3.974 
4.054 
4.112 
4.164 
4.196 
4.230 
4.268 
4.290 
4.310 
4.328 
4.352 
4.376 
4.396 
4.420 
4.442 

1.626 4.464 
1.659 4.484 
1.699 4.504 
1.728 4.524 
1.762 4.546 
1.797 4.572 
1.832 4.592 
1.866 4.606 
1.905 4.628 
1.960 4.644 
2.021 4.662 
2.073 4.684 
2.133 4.704 
2.210 4.720 
2.299 4.740 
2.420 4.760 
2.482 4.786 
2.544 4.792 
2.624 4.798 
2.702 4.804 
2.794 4.814 
2.893 4.826 
2.978 4.838 
3.067 4.844 
3.128 4.850 
3.199 4.856 
3.285 4.862 
3.338 4.870 
3.389 4.878 
3.436 4.886 
3.499 4.894 
3.563 4.902 
3.616 4.910 
3.680 4.918 
3.736 

pKal = 4.622 

3.796 4.934 5.723 
3.847 
3.898 
3.948 
4.003 
4.069 
4.116 
4.152 
4.209 
4.247 
4.295 
4.351 
4.410 
4.452 
4.512 
4.573 
4.661 
4.683 
4.705 
4.727 
4.767 
4.819 
4.873 
4.902 
4.934 
4.964 
4.999 
5.049 
5.100 
5.160 
5.223 
5.297 
5.384 
5.482 

4.940 
4.948 
4.956 
4.966 
4.974 
4.982 
4.988 
4.996 
5.004 
5.012 
5.020 
5.028 
5.038 
5.050 
5.066 
5.076 
5.088 
5.100 
5.120 
5.136 
5.160 
5.188 
5.216 
5.244 
5.272 
5.298 
5.326 
5.376 
5.420 
5.474 
5.526 
5.578 
5.624 
5.666 

5.943 
6.334 
7.260 
8.254 
8.581 
8.778 
8.890 
9.010 
9.110 
9.191 
9.261 
9.322 
9.387 
9.456 
9.533 
9.575 
9.623 
9.665 
9.724 
9.768 
9.826 
9.885 
9.937 
9.984 
10.027 
10.062 
10.096 
10.151 
10.196 
10.242 
10.282 
10.320 
10.350 
10.376 

5.762 10.428 
5.862 10.477 
5.966 10.521 
6.074 10.561 
6.178 10.598 
6.284 10.63 1 
6.412 10.667 
6.546 10.701 
6.690 10.736 
6.834 10.766 ’ 
6.972 10.795 
7.142 10.825 
7.280 10.849 
7.412 10.869 
7.556 10.890 
7.706 10.912 
7.840 10.928 
7.964 10.944 
8.080 10.958 
8.202 10.972 
8.320 10.986 
8.438 10.998 
8.526 11.009 

4.924 5.572 
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Table AD19. Potentiometric Titration Data for the pK, Values of Acetic Acid in 3.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 2.97 m NaCl. DCH = nHr + 0.656. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, nL pHr 
0.000 
0.238 
0.492 
0.734 
0.964 
1.224 
1.484 
1.750 
2.006 
2.252 
2.464 
2.716 
2.942 
3.072 
3.198 
3.354 
3.506 
3.666 
3.754 
3.856 
3.944 
4.026 
4.094 
4.154 
4.182 
4.214 
4.240 
4.262 
4.292 
4.312 
4.338 
4.356 
4.374 
4.394 
4.408 

1.410 
1.436 
1.472 
1.505 
1.541 
1.582 
1.627 
1.675 
1.726 
1.781 
1.832 
1.901 
1.970 
2.016 
2.063 
2.128 
2.203 
2.295 
2.355 
2.434 
2.516 
2.610 
2.697 
2.791 
2.841 
2.902 
2.958 
3.008 
3.082 
3.136 
3.208 
3.262 
3.315 
3.375 
3.416 

pKal = 4.774 

4.420 3.453 4.964 5.316 
4.436 3.501 4.970 5.388 
4.456 3.560 4.980 5.547 
4.472 3.608 4.988 5.712 
4.488 3.652 4.998 6.067 
4.506 3.702 5.006 6.768 
4.520 3.742 5.016 8.034 
4.538 3.788 5.026 8.509 
4.556 3.835 5.036 8.758 
4.576 3.888 5.046 8.925 
4.594 3.933 5.054 9.034 
4.610 3.974 5.064 9.141 
4.628 4.021 5.076 9.244 
4.644 4.060 5.088 9.329 
4.668 4.120 5.098 9.391 
4.690 4.174 5.108 9.446 
4.702 4.206 5.118 9.494 
4.722 4.257 5.146 9.599 
4.740 4.305 5.184 9.713 
4.756 4.348 5.228 9.817 
4.776 4.405 5.274 9.901 
4.794 4.458 5.318 9.970 
4.812 4.513 5.360 10.026 
4.822 4.546 5.388 10.065 
4.840 4.607 5.416 10.093 
4.864 4.699 5.450 10.130 
4.880 4.762 5.488 10.167 
4.888 4.799 5.514 10.182 
4.896 4.837 5.542 10.212 
4.906 4.888 5.570 10.233 
4.918 4.952 5.600 10.257 
4.930 5.024 5.630 10.278 
4.940 5.096 5.710 10.327 
4.950 5.179 5.780 10.366 

5.904 10.428 
6.028 10.479 
6.148 10.525 
6.282 10.568 
6.404 10.605 
6.536 10.640 
6.690 10.678 
6.806 10.704 
6.918 10.727 
7.102 10.762 
7.238 10.786 
7.400 10.812 
7.636 10.847 
7.796 10.870 
7.962 10.891 
8.140 10.912 
8.350 10.935 
8.510 10.95 1 
8.688 10.969 
8.844 10.985 
8.972 10.996 
9.172 11.014 

4.958 5.254 5.836 10.395 
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Table AD20. Potentiometric Titration Data for the pK, Values of Acetic Acid in 3.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.634. 

NaOH, rnL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr 
0.000 1.428 
0.252 1.461 
0.508 1.496 
0.758 1.532 
0.946 1.560 
1.208 1.602 
1.444 1.643 
1.686 1.687 
1.942 1.737 
2.194 1.792 
2.434 1.850 
2.698 1.921 
2.946 1.997 
3.182 2.083 
3.398 2.177 
3.518 2.237 
3.632 2.304 
3.754 2.384 
3.856 2.467 
3.944 2.55 1 
4.026 2.645 
4.082 2.721 
4.108 2.760 
4.138 2.811 
4.166 2.861 
4.204 2.937 
4.224 2.98 1 
4.250 3.041 
4.280 3.118 
4.320 3.229 
4.348 3.312 
4.354 3.328 
4.364 3.361 
4.374 3.391 
4.384 3.422 

4.396 
4.410 
4.424 
4.436 
4.446 
4.458 
4.474 
4.488 
4.500 
4.512 
4.524 
4.538 
4.552 
4.568 
4.582 
4.596 
4.606 
4.614 
4.630 
4.656 
4.666 
4.684 
4.706 
4.724 
4.748 
4.762 
4.780 
4.788 
4.800 
4.808 
4.824 
4.838 
4.852 
4.860 
4.870 

3.459 
3.501 
3.543 
3.578 
3.607 
3.641 
3.686 
3.724 
3.757 
3.791 
3.823 
3.860 
3.895 
3.935 
3.971 
4.007 
4.029 
4.052 
4.09 1 
4.157 
4.183 
4.229 
4.286 
4.334 
4.401 
4.443 
4.496 
4.522 
4.560 
4.586 
4.642 
4.696 
4.752 
4.787 
4.833 

4.884 
4.898 

4.903 
4.982 

4.904 5.018 
4.910 5.058 
4.918 5.116 
4.926 5.181 
4.934 5.253 
4.942 5.341 
4.954 5.507 
4.962 5.657 
4.968 5.804 
4.976 6.140 
4.984 6.886 
4.990 7.887 
4.998 8.422 
5.006 8.671 
5.012 8.806 
5.018 8.906 
5.026 9.014 
5.034 9.099 
5.040 9.159 
5.048 9.226 
5.056 9.282 
5.064 9.332 
5.070 9.368 
5.078 9.411 
5.094 9.484 
5.100 9.511 
5.106 9.536 
5.114 9.567 
5.140 9.648 
5.166 9.718 
5.186 9.765 
5.214 9.822 
5.240 9.870 

5.296 9.958 
5.326 

5.268 9.917 

9.998 
5.356 10.034 
5.390 10.073 
5.424 10.107 
5.486 10.163 
5.532 10.199 
5.582 10.236 
5.640 10.275 
5.728 10.327 
5.824 10.375 
5.908 10.416 
6.004 10.458 
6.116 10.498 
6.328 10.566 
6.428 10.596 
6.570 10.632 
6.714 10.665 
6.896 10.704 
7.018 10.728 
7.204 10.761 
7.408 10.793 
7.602 10.821 
7.870 10.857 
8.026 10.877 
8.244 10.902 
8.432 10.923 
8.578 10.937 
8.732 10.951 
8.910 10.968 
9.116 10.986 
9.378 11.010 

pKal = 4.767 
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Table AD21. Potentiometric Titration Data for the pK, Values of Acetic Acid in 3.00 m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.015 mm01 Acetic Acid, 0.015 mmol excess HCl, T&rant 
= 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.638. 

NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.240 
0.462 
0.690 
0.924 
1.142 
1.352 
1.562 
1.786 
1.992 
2.198 
2.390 
2.592 
2.812 
3.034 
3.260 
3.392 
3.518 
3.630 
3.716 
3.822 
3.916 
3.974 
4.036 
4.074 
4.118 
4.160 
4.202 
4.244 
4.266 
4.294 
4.324 
4.352 
4.368 
4.386 

1.416 4.410 
1.446 4.430 
1.475 4.450 
1.508 4.472 
1.544 4.496 
1.578 4.516 
1.612 4.538 
1.650 4.556 
1.692 4.574 
1.735 4.590 
1.777 4.610 
1.824 4.638 
1.876 4.658 
1.939 4.680 
2.011 4.698 
2.098 4.720 
2.156 4.740 
2.219 4.766 
2.283 4.788 
2.339 4.8 14 
2.417 4.820 
2.499 4.826 
2.557 4.832 
2.630 4.838 
2.679 4.850 
2.745 4.862 
2.813 4.874 
2.892 4.886 
2.980 4.896 
3.034 4.902 
3.104 4.912 
3.186 4.918 
3.267 4.928 
3.314 4.936 
3.368 4.942 

3.441 4.952 
3.501 4.958 
3.560 4.964 
3.625 4.970 
3.693 4.974 
3.748 4.978 
3.806 4.982 
3.854 4.986 
3.900 4.990 
3.941 4.994 
3.992 4.998 
4.063 5.002 
4.112 5.006 
4.168 5.010 
4.219 5.014 
4.274 5.018 
4.328 5.022 
4.402 5.026 
4.465 5.030 
4.546 5.034 
4.566 5.038 
4.588 5.042 
4.609 5.046 
4.630 5.050 
4.675 5.054 
4.722 5.070 
4.774 5.084 
4.827 5.096 
4.878 5.110 
4.909 5.122 
4.965 5.136 
5.002 5.150 
5.069 5.174 
5.129 5.196 
5.178 5.220 

5.276 5.242 
5.345 5.266 
5.424 5.290 
5.515 5.324 
5.600 5.352 
5.685 5.396 
5.787 5.452 
5.930 5.498 
6.133 5.550 
6.459 5.616 
7.186 5.676 
7.873 5.728 
8.292 5.816 
8.475 5.914 
8.612 6.014 
8.725 6.146 
8.805 6.290 
8.885 6.418 
8.951 6.568 
9.009 6.718 
9.060 6.914 
9.107 7.098 
9.147 7.300 
9.187 7.452 
9.219 7.618 
9.333 7.768 
9.416 7.910 
9.473 8.050 
9.536 8.258 
9.58 1 8.398 
9.628 8.548 
9.672 8.828 
9.736 9.234 
9.788 
9.838 

9.879 
9.920 
9.957 
10.005 
10.041 
10.089 
10.144 
10.185 
10.227 
10.272 
10.3 12 
10.344 
10.388 
10.432 
10.474 
10.522 
10.569 
10.605 
10.645 
10.678 
10.721 
10.755 
10.789 
10.812 
10.839 
10.859 
10.877 
10.893 
10.918 
10.934 
10.947 
10.976 
11.012 

pKal = 4.770 
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Table AD22. Potentiometric Titration Data for the pK, Values of Acetic Acid in 5.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.057. 

NaOH, mL. pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.274 
0.534 
0.768 
0.990 
1.244 
1.494 
1.742 
1.970 
2.238 
2.472 
2.674 
2.928 
3.166 
3.278 
3.396 
3.524 
3.640 
3.760 
3.884 
3.996 
4.094 
4.206 
4.246 
4.278 
4.304 
4.328 
4.336 
4.342 
4.354 
4.368 
4.376 
4.392 
4.404 
4.420 
4.430 
4.440 
4.456 
4.472 
4.486 

1.008 4.506 3.773 4.924 5.996 
1.044 4.518 3.808 4.928 6.219 
1.080 4.530 3.842 4.930 6.407 
1.115 4.546 3.886 4.932 6.675 
1.148 4.558 3.919 4.934 7.083 
1.191 4.568 3.946 4.938 7.666 
1.234 4.582 3.985 4.940 7.991 
1.280 4.592 4.012 4.942 8.181 
1.327 4.602 4.039 4.944 8.301 
1.387 4.616 4.078 4.946 8.393 
1.445 4.632 4.122 4.948 8.474 
1.501 4.646 4.159 4.950 8.538 
1.580 4.660 4.197 4.952 8.612 
1.668 4.670 4.236 4.954 8.665 
1.716 4.686 4.271 4.956 8.720 
1.771 4.700 4.310 4.958 8.761 
1.839 4.714 4.353 4.962 8.835 
1.910 4.724 4.381 4.964 8.871 
1.999 4.742 4.442 4.966 8.905 
2.111 4.754 4.482 4.976 9.036 
2.242 4.766 4.523 4.984 9.122 
2.397 4.776 4.561 4.992 9.194 
2.662 4.784 4.591 5.000 9.256 
2.779 4.798 4.647 5.008 9.309 
2.913 4.808 4.688 5.018 9.366 
3.021 4.822 4.754 5.030 9.427 
3.126 4.836 4.823 5.042 9.480 
3.161 4.852 4.917 5.056 9.535 
3.188 4.860 4.972 5.070 9.583 
3.239 4.866 5.015 5.084 9.630 
3.297 4.874 5.080 5.096 9.663 
3.330 4.882 5.153 5.106 9.691 
3.394 4.890 5.235 5.134 9.757 
3.438 4.896 5.306 5.166 9.820 
3.497 4.902 5.391 5.214 9.901 
3.532 4.908 5.495 5.250 9.952 
3.566 4.912 5.576 5.288 10.001 
3.619 4.916 5.671 5.334 10.052 
3.670 4.918 5.735 5.390 10.105 
3.713 

pKal = 5.131 

5.5 14 10.206 
5.566 10.242 
5.702 10.319 
5.892 10.408 
6.044 10.466 
6.174 10.509 
6.352 10.562 
6.526 10.606 
6.676 10.641 
6.886 10.683 
7.078 10.719 
7.292 10.754 
7.492 10.784 
7.718 10.817 
7.898 10.837 
8.122 10.863 
8.300 10.883 
8.534 10.907 
8.736 10.927 
9.006 10.950 
9.180 10.965 
9.400 10.985 

4.922 5.868 5.448 10.155 
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Table AD23. Potentiometric Titration Data for the pK, Values of Acetic Acid in 5.00 m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.015 mmol Acetic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.065. 

NaOH, nL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.001 4.486 3.669 4.952 6.953 7.422 10.766 
0.270 1.035 4.500 3.712 4.954 7.406 
0.574 1.078 4.514 3.754 4.956 7.732 
0.836 1.117 4.528 3.794 4.958 7.985 
1.090 1.157 4.540 3.828 4.962 8.241 
1.366 1.204 4.550 3.855 4.966 8.425 
1.640 1.252 4.562 3.889 4.968 8.500 
1.902 1.302 4.572 3.916 4.972 8.618 
2.152 1.358 4.584 3.949 4.976 8.712 
2.394 1.415 4.598 3.987 4.980 8.800 
2.604 1.471 4.618 4.040 4.984 8.872 
2.816 1.534 4.636 4.089 4.988 8.936 
3.050 1.612 4.652 4.132 4.994 9.011 
3.290 1.709 4.668 4.175 5.000 9.086 
3.546 1.840 4.682 4.215 5.020 9.246 
3.664 1.914 4.696 4.253 5.034 9.339 
3.780 2.004 4.712 4.300 5.052 9.426 
4.036 2.276 4.728 4.346 5.068 9.500 
4.136 2.450 4.744 4.395 5.082 9.552 
4.240 2.722 4.760 4.446 5.102 9.617 
4.288 2.898 4.778 4.506 5.128 9.690 
4.316 3.015 4.794 4.565 5.148 9.736 
4.342 3.130 4.812 4.633 5.238 9.900 
4.348 3.155 4.832 4.72 1 5.334 10.023 
4.358 3.198 4.848 4.800 5.426 10.112 
4.370 3.248 4.864 4.890 5.616 10.253 
4.382 3.297 4.880 5.005 5.756 IO.331 
4.392 3.340 4.890 5.075 5.986 10.423 
4.402 3.377 4.902 5.197 6.208 10.505 
4.412 3.416 4.912 5.297 6.372 10.553 
4.424 3.460 4.922 5.437 6.514 10.591 
4.434 3.497 4.932 5.639 6.700 10.636 
4.444 3.532 4.940 5.875 6.854 10.669 
4.458 3.578 4.944 6.078 7.060 10.708 

7.554 10.784 
7.694 10.806 
7.816 10.823 
7.952 10.840 
8.100 10.857 
8.268 10.875 
8.446 10.894 
8.586 10.909 
8.720 10.922 
8.874 10.936 
9.024 10.950 
9.268 10.97 1 
9.468 10.989 

4.470 3.619 4.948 6.356 7.230 10.736 

pKal = 5.131 
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Table AD24. Potentiometric Titration Data for the pK, Values of Acetic Acid in 5.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.015 mm01 Acetic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.066. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, nL pHr 
0.000 1 .ooo 4.378 3.316 4.894 5.190 
0.256 1.032 4.396 3.388 4.900 5.254 
0.500 1.066 4.428 3.505 4.906 5.33 1 
0.748 1.102 4.444 3.560 4.912 5.420 
1.006 1.141 4.462 3.617 4.916 5.487 
1.232 1.177 4.474 3.657 4.920 5.568 
1.458 1.217 4.484 3.688 4.924 5.662 
1.714 1.264 4.496 3.724 4.928 5.782 
1.946 1.311 4.506 3.754 4.934 6.036 
2.218 1.371 4.522 3.800 4.938 6.290 
2.460 1.431 4.538 3.845 4.944 6.936 
2.724 1.504 4.556 3.895 4.966 8.563 
2.950 1.577 4.572 3.937 4.994 9.042 
3.216 1.678 4.590 3.987 5.012 9.208 
3.486 1.806 4.608 4.035 5.030 9.328 
3.596 1.872 4.626 4.083 5.046 9.414 
3.730 1.964 4.640 4.120 5.064 9.494 
3.820 2.038 4.656 4.165 5.084 9.566 
3.920 2.137 4.676 4.220 5.102 9.623 
3.990 2.220 4.694 4.270 5.120 9.673 
4.060 2.323 4.716 4.334 5.170 9.78 1 
4.132 2.457 4.740 4.408 5.216 9.864 
4.162 2.526 4.764 4.488 5.258 9.930 
4.186 2.587 4.788 4.573 5.298 9.982 
4.208 2.649 4.806 4.642 5.352 10.045 
4.232 2.724 4.830 4.750 5.400 10.091 
4.252 2.794 4.834 4.771 5.456 10.139 
4.260 2.825 4.840 4.801 5.560 10.216 
4.272 2.872 4.846 4.835 5.648 10.270 
4.290 2.944 4.856 4.892 5.738 10.320 
4.3 14 3.046 4.864 4.941 5.826 10.363 
4.322 3.080 4.872 4.998 5.920 10.404 
4.332 3.123 4.880 5.064 6.054 10.457 
4.344 3.176 4.886 5.112 6.194 10.503 
4.360 3.243 4.890 5.149 6.356 10.550 

6.562 10.602 
6.736 10.642 
6.918 10.680 
7.094 10.712 
7.278 10.741 
7.436 10.766 
7.580 10.788 
7.710 10.806 
7.836 10.822 
7.968 10.840 
8.136 10.858 
8 -400 10.887 
8.626 10.910 
8.940 10.937 
9.186 10.959 
9.460 10.984 

pKal = 5.129 
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Table AD25. Potentiometric Titration Data for the pK, Values of Lactic Acid in 0.10 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 n-m-101 excess HCl, 
Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.010. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 2.019 3.784 2.757 5.064 3.961 5.478 9.98 1 

2.03 1 
2.045 
2.058 
2.074 
2.087 
2.101 
2.118 
2.133 
2.148 
2.162 
2.181 
2.203 
2.216 
2.237 
2.256 
2.279 
2.300 
2.322 
2.343 
2.362 
2.380 
2.406 
2.429 
2.448 
2.469 
2.49 1 
2.513 
2.538 
2.561 
2.592 
2.621 
2.650 
2.685 
2.720 

3.876 2.794 5.090 4.026 
3.984 2.841 5.112 4.090 
4.082 2.889 5.134 4.161 
4.190 2.946 5.158 4.258 
4.272 2.992 5.184 4.341 
4.346 3.039 5.210 4.457 
4.398 3.075 5.224 4.521 
4.438 3.104 5.238 4.595 
4.464 3.123 5.252 4.670 
4.500 3.151 5.264 4.744 
4.532 3.178 5.276 4.836 
4.568 3.210 5.288 4.919 
4.604 3.243 5.298 5.004 
4.634 3.27 1 5.310 5.135 
4.668 3.307 5.322 5.277 
4.704 3.345 5.336 5.527 
4.742 3.389 5.348 5.869 
4.766 3.420 5.352 6.085 
4.790 3.452 5.356 6.393 
4.810 3.479 5.362 7.194 
4.828 3.503 5.368 8.285 
4.846 3.530 5.372 8.702 
4.856 3.545 5.378 8.956 
4.868 3.563 5.382 9.097 
4.884 3.590 5.388 9.228 
4.904 3.623 5.392 9.309 
4.926 3.661 5.396 9.376 
4.942 3.691 5.402 9.455 
4.960 3.724 5.408 9.525 
4.978 3.760 5.414 9.586 
4.994 3.794 5.424 9.673 
5.010 3.829 5.434 9.750 
5.028 3.871 5.442 9.804 

5.506 10.083 
5.532 10.163 
5.556 10.223 
5.586 10.290 
5.618 10.353 
5.646 10.401 
5.676 10.446 
5.708 10.494 
5.742 10.536 
5.776 10.575 
5.840 10.637 
5.900 10.689 
5.968 10.742 
6.042 10.795 
6.122 10.841 
6.198 10.884 
6.292 10.926 
6.378 10.964 
6.464 10.999 
6.520 11.024 

0.108 
0.222 
0.330 
0.454 
0.560 
0.668 
0.786 
0.902 
1.006 
1.108 
1.234 
1.380 
1.464 
1.598 
1.718 
1.850 
1.968 
2.100 
2.204 
2.308 
2.406 
2.526 
2.630 
2.718 
2.812 
2.906 
2.992 
3.092 
3.182 
3.290 
3.388 
3.480 
3.586 
3.688 

pKal = 3.671 

9.840 5.044 3.906 5.448 
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Table AD26. Potentiometric Titration Data for the pK, Values of Lactic Acid in 0.10 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 excess HCl, 
Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.010. 

A L 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 2.017 3.938 2.816 
0.110 2.030 4.038 2.862 
0.256 2.047 4.136 2.911 
0.386 2.064 4.242 2.967 
0.492 2.077 4.336 3.027 
0.576 2.087 4.388 3.062 
0.672 2.101 4.438 3.098 
0.786 2.116 4.476 3.127 
0.908 2.132 4.516 3.159 
1.042 2.151 4.560 3.196 
1.186 2.171 4.596 3.229 
1.330 2.193 4.628 3.260 
1.494 2.218 4.658 3.289 
1.640 2.241 4.680 3.313 
1.836 2.273 4.700 3.334 
1.968 2.296 4.716 3.353 
2.082 2.316 4.744 3.386 
2.220 2.342 4.768 3.416 
2.344 2.366 4.786 3.440 
2.452 2.387 4.808 3.468 
2.586 2.416 4.826 3.494 
2.700 2.440 4.846 3.525 
2.806 2.464 4.866 3.554 
2.896 2.485 4.880 3.575 
2.972 2.504 4.902 3.612 
3.048 2.523 4.920 3.643 
3.136 2.546 4.938 3.675 
3.218 2.568 4.956 3.708 
3.308 2.593 4.970 3.736 
3.426 2.629 4.988 3.772 
3.516 2.658 5.006 3.811 
3.604 2.686 5.028 3.860 
3.708 2.724 5.048 3.906 
3.782 2.752 5.060 3.935 

5.092 4.02 1 5.700 10.474 
5.110 4.074 
5.126 4.122 
5.142 4.174 
5.156 4.22 1 
5.170 4.270 
5.182 4.317 
5.198 4.382 
5.216 4.463 
5.226 4.511 
5.238 4.572 
5.254 4.658 
5.272 4.770 
5.282 4.839 
5.290 4.902 
5.300 4.985 
5.318 5.173 
5.336 5.444 
5.348 5.762 
5.360 7.248 
5.372 8.713 
5.382 9.064 
5.392 9.287 
5.402 9.435 
5.412 9.546 
5.424 9.661 
5.436 9.753 
5.452 9.852 
5.464 9.909 
5.498 10.047 
5.540 10.173 
5.574 10.260 
5.604 10.321 
5.636 10.379 

5.740 10.526 
5.774 10.566 
5.816 10.610 
5.900 10.684 
5.972 10.739 
6.048 10.790 
6.138 10.843 
6.230 10.891 
6.326 10.936 
6.426 10.979 
6.504 11.011 

3.856 2.78 1 5.076 3.977 5.668 10.428 
pKal = 3.681 
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Table AD27. Potentiometric Titration Data for the pK, Values of Lactic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 n-m-101 Lactic Acid, 0.015 mm01 excess HCl, 
Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = nHr + 0.113. 

NaOH, mL pHr NaOH, mL pHr * NaOH, mL pH.r NaOH, mL pHr 
0.000 1.921 3.982 2.744 4.978 
0.132 1.935 4.048 2.775 4.988 
0.272 1.953 4.108 2.805 5.008 
0.444 1.975 4.160 2.834 5.016 
0.580 1.992 4.206 2.859 5.028 
0.710 2.009 4.252 2.885 5.040 
0.844 2.027 4.296 2.913 5.056 
0.976 2.045 4.324 2.93 1 5.070 
1.124 2.066 4.364 2.957 5.084 
1.234 2.082 4.400 2.983 5.098 
1.368 2.102 4.424 3.001 5.112 
1.510 2.125 4.452 3.020 5.126 
1.646 2.146 4.480 3.044 5.140 
1.794 2.170 4.510 3.068 5.150 
1.920 2.192 4.536 3.090 5.162 
2.058 2.217 4.564 3.115 5.172 
2.172 2.239 4.592 3.141 5.186 
2.278 2.258 4.620 3.168 5.198 
2.386 2.280 4.646 3.195 5.210 
2.488 2.299 4.674 3.224 5.222 
2.586 2.320 4.700 3.253 5.232 
2.686 2.342 4.722 3.279 5.242 
2.792 2.365 4.744 3.306 5.254 
2.896 2.390 4.768 3.337 5.264 
2.990 2.413 4.792 3.369 5.274 
3.096 2.440 4.814 3.448 5.286 
3.198 2.468 4.846 3.487 5.296 
3.288 2.493 4.870 3.517 5.308 
3.372 2.518 4.888 3.545 5.318 
3.466 2.547 4.904 3.566 5.328 
3.566 2.579 4.916 3.592 5.340 
3.698 2.626 4.930 3.615 5.350 
3.782 2.658 4.942 3.643 5.360 
3.878 2.698 4.956 3.668 5.370 

3.711 5.390 9.395 
3.734 
3.756 
3.776 
3.806 
3.836 
3.879 
3.919 
3.960 
4.005 
4.05 1 
4.100 
4.151 
4.191 
4.240 
4.282 
4.346 
4.407 
4.470 
4.541 
4.605 
4.673 
4.756 
4.850 
4.950 
5.089 
5.248 
5.506 
5.911 
7.080 
8.446 
8.807 
9.026 
9.179 

5.400 9.479 
5.410 9.55 1 
5.420 9.617 
5.432 9.737 
5.452 9.782 
5.462 9.825 
5.472 9.864 
5.482 9.901 
5.494 9.940 * 
5.504 9.972 
5.534 10.052 
5.566 10.125 
5.588 10.170 
5.614 10.217 
5.640 10.262 
5.670 10.307 
5.698 10.345 
5.760 10.416 
5.822 10.478 
5.882 10.533 
5.940 10.578 
5.994 10.617 
6.048 10.652 
6.106 10.688 
6.164 10.718 
6.260 10.766 
6.364 10.811 
6.466 10.851 
6.560 10.886 
6.656 10.917 
6.780 10.953 
6.900 10.986 
7.010 11.017 

3.928 2.719 4.968 3.689 5.380 9.296 _ _-_ _ 

pKal = 3.577 
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Table AD28. Potentiometric Titration Data for the pK, Values of Lactic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 excess HCl, 
Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.117. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.150 
0.294 
0.412 
0.540 
0.650 
0.778 
0.888 
1.026 
1.156 
1.276 
1.376 
1.510 
1.700 
1.860 
2.006 
2.144 
2.380 
2.422 
2.546 
2.660 
2.770 
2.860 
2.960 
3.048 
3.138 
3.228 
3.330 
3.422 
3.530 
3.620 
3.722 
3.806 
3.886 
3.978 
4.058 
4.124 
4.180 
4.222 
4.270 
4.318 

1.919 
1.934 
1.953 
1.968 
1.983 
1.998 
2.015 
2.030 
2.050 
2.067 
2.086 
2.100 
2.122 
2.152 
2.178 
2.204 
2.229 
2.255 
2.281 
2.308 
2.332 
2.357 
2.378 
2.402 
2.423 
2.448 
2.472 
2.501 
2.529 
2.565 
2.596 
2.63 1 
2.665 
2.698 
2.738 
2.776 
2.810 
2.840 
2.864 
2.893 
2.923 

4.368 
4.414 
4.442 
4.470 
4.502 
4.528 
4.554 
4.578 
4.600 
4.626 
4.648 
4.672 
4.694 
4.720 
4.732 
4.748 
4.762 
4.776 
4.790 
4.804 
4.820 
4.834 
4.850 
4.866 
4.884 
4.900 
4.912 
4.922 
4.936 
4.948 
4.958 
4.970 
4.980 
4.990 
5.002 
5.012 
5.020 
5.028 
5.036 
5.044 
5.054 

2.956 5.066 
2.988 5.076 
3.010 5.088 
3.032 5.096 
3.056 5.104 
3.080 5.114 
3.101 5.124 
3.124 5.134 
3.145 5.142 
3.171 5.152 
3.193 5.162 
3.219 5.172 
3.244 5.180 
3.274 5.186 
3.289 5.196 
3.309 5.204 
3.327 5.214 
3.345 5.220 
3.364 5.226 
3.384 5.232 
3.406 5.238 
3.428 5.242 
3.453 5.246 
3.479 5.250 
3.508 5.254 
3.537 5.258 
3.558 5.264 
3.576 5.268 
3.603 5.272 
3.626 5.276 
3.646 5.282 
3.671 5.286 
3.693 5.290 
3.716 5.294 
3.743 5.298 
3.766 5.302 
3.785 5.308 
3.805 5.312 
3.826 5.316 
3.846 5.320 

3.908 5.328 
3.937 5.332 
3.973 5.336 
3.997 5.340 
4.022 5.344 
4.060 5.348 
4.094 5.352 
4.130 5.358 
4.160 5.370 
4.200 5.380 
4.242 5.390 
4.285 5.400 
4.321 5.412 
4.350 5.422 
4.402 5.434 
4.444 5.446 
4.500 5.462 
4.537 5.476 
4.575 5.488 
4.615 5.500 
4.655 5.510 
4.685 5.522 
4.7 14 5.534 
4.754 5.566 
4.776 5.596 
4.813 5.626 
4.865 5.656 
4.903 5.710 
4.944 5.770 
4.991 5.822 
5.061 5.882 
5.113 5.938 
5.174 5.990 
5.237 6.096 
5.315 6.212 
5.403 6.332 
5.576 6.448 
5.719 6.568 
5.916 6.692 
6.196 6.834 

7.510 
8.115 
8.418 
8.591 
8.731 
8.832 
8.925 
9.037 
9.216 
9.321 
9.418 
9.496 
9.580 
9.644 
9.714 
9.768 
9.835 
9.889 
9.928 
9.968 
9.993 
10.029 
10.060 
10.131 
10.192 
10.242 
10.289 
10.359 
10.427 
10.478 
10.53 1 
10.575 
10.613 
10.679 
10.740 
10.794 
10.840 
10.886 
10.926 
10.967 

pKal = 3.528 
3.874 5.324 6.712 6.966 11.005 
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Table AD29. Potentiometric Titration Data for the pKa Values of Lactic Acid in 0.50 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 excess HCl, 
Titrant = 0.030 M NaOH in 0.47 m NaCl, PCH = pHr + 0.145. 

_ A A 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.885 4.302 2.857 5.126 3.957 
0.142 1.901 4.350 2.886 5.132 3.975 
0.334 1.924 4.388 2.912 5.142 4.010 
0.544 1.951 4.414 2.929 5.152 4.045 
0.678 1.966 4.444 2.951 5.162 4.081 
0.846 1.990 4.486 2.983 5.170 4.111 
1.002 2.011 4.516 3.007 5.182 4.159 
1.190 2.038 4.544 3.030 5.192 4.202 
1.358 2.063 4.568 3.050 5.200 4.237 
1.522 2.087 4.592 3.071 5.208 4.272 
1.704 2.116 4.616 3.094 5.216 4.312 
1.890 2.146 4.640 3.117 5.224 4.353 
2.064 2.177 4.660 3.137 5.232 4.397 
2.220 2.205 4.686 3.163 5.240 4.440 
2.338 2.226 4.712 3.192 5.248 4.487 
2.456 2.249 4.734 3.217 5.256 4.538 
2.554 2.27 1 4.756 3.241 5.264 4.591 
2.652 2.291 4.778 3.268 5.272 4.649 
2.750 2.312 4.802 3.300 5.280 4.710 
2.840 2.333 4.824 3.329 5.288 4.781 
2.932 2.354 4.846 3.360 5.296 4.858 
3.046 2.382 4.866 3.391 5.306 4.974 
3.150 2.409 4.886 3.420 5.314 5.071 
3.230 2.430 4.906 3.454 5.322 5.209 
3.298 2.449 4.926 3.486 5.332 5.430 
3.398 2.478 4.944 3.519 5.340 5.672 
3.446 2.492 4.970 3.568 5.344 5.832 
3.526 2.518 4.982 3.593 5.350 6.178 
3.616 2.548 5.000 3.630 5.354 6.666 
3.686 2.572 5.012 3.654 5.358 7.243 
3.746 2.594 5.024 3.682 5.362 7.863 
3.802 2.616 5.036 3.710 5.366 8.165 
3.860 2.638 5.048 3.738 5.370 8.387 
3.918 2.663 5.062 3.773 5.374 8.513 
3.972 2.685 5.072 3.799 5.378 8.625 
4.030 2.713 5.082 3.827 5.382 8.726 
4.086 2.739 5.092 3.854 5.386 8.804 
4.146 2.769 5.102 3.882 5.390 8.881 
4.202 2.799 5.110 3.907 5.400 9.024 
4.256 2.830 5.118 3.932 5.410 9.137 

5.422 9.257 
5.434 9.357 
5.444 9.427 
5.456 9.505 
5.466 9.558 
5.496 9.692 
5.520 9.778 
5.548 9.862 
5.578 9.938 
5.604 9.999 
5.628 10.048 
5.658 10.100 
5.694 10.155 
5.742 10.218 
5.786 10.268 
5.850 10.333 
5.918 10.393 
5.992 10.449 
6.106 10.522 
6.230 10.587 
6.338 10.638 
6.446 10.684 
6.568 10.729 
6.688 10.769 
6.818 10.808 
6.936 10.840 
7.066 10.873 
7.266 10.917 
7.438 10.952 
7.638 10.988 
7.754 11.011 

pKal = 3.484 
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Table AD30. Potentiometric Titration Data for the pK, Values of Lactic Acid in 0.50 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mmol excess HCl, 
Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.143. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 2.885 5.108 3.862 5.574 9.879 
0.160 
0.342 
0.516 
0.700 
0.870 
1.014 
1.158 
1.330 
1.468 
1.612 
1.770 
1.916 
2.068 
2.210 
2.326 
2.440 
2.552 
2.670 
2.760 
2.854 
2.968 
3.082 
3.200 
3.288 
3.398 
3.500 
3.606 
3.686 
3.784 
3.852 
3.924 
3.992 
4.054 
4.098 
4.142 
4.186 
4.230 
4.278 

1.885 
1.903 
1.926 
1.946 
1.971 
1.993 
2.013 
2.033 
2.058 
2.079 
2.102 
2.127 
2.151 
2.177 
2.203 
2.225 
2.246 
2.269 
2.294 
2.313 
2.335 
2.362 
2.390 
2.421 
2.445 
2.476 
2.508 
2.542 
2.570 
2.606 
2.632 
2.661 
2.691 
2.720 
2.741 
2.762 
2.785 
2.810 
2.837 

4.356 
4.382 
4.416 
4.446 
4.474 
4.506 
4.536 
4.562 
4.588 
4.614 
4.644 
4.670 
4.696 
4.720 
4.740 
4.748 
4.760 
4.770 
4.780 
4.794 
4.810 
4.822 
4.838 
4.860 
4.878 
4.898 
4.914 
4.928 
4.942 
4.956 
4.974 
4.990 
5.006 
5.024 
5.038 
5.054 
5.064 
5.072 
5.084 
5.098 

2.901 5.120 
2.924 5.132 
2.945 5.148 
2.966 5.164 
2.991 5.170 
3.015 5.176 
3.036 5.186 
3.059 5.196 
3.082 5.206 
3.109 5.216 
3.135 5.228 
3.162 5.244 
3.186 5.256 
3.210 5.268 
3.218 5.278 
3.233 5.290 
3.245 5.302 
3.257 5.312 
3.275 5.324 
3.295 5.338 
3.311 5.352 
3.333 5.364 
3.364 5.374 
3.391 5.384 
3.421 5.392 
3.447 5 -400 
3.470 5.408 
3.494 5.416 
3.520 5.424 
3.552 5.432 
3.584 5.440 
3.616 5.448 
3.653 5.456 
3.685 5 -474 
3.721 5.488 
3.746 5.506 
3 -765 5.522 
3.796 5.536 
3.833 5.554 

3.896 
3.934 
3.984 
4.039 
4.060 
4.082 
4.120 
4.161 
4.202 
4.246 
4.303 
4.383 
4.449 
4.522 
4.589 
4.674 
4.772 
4.866 
5.006 
5.226 
5.546 
6.028 
7.116 
8.169 
8.513 
8.722 
8.868 
8.992 
9.091 
9.181 
9.257 
9.324 
9.384 
9.500 
9.574 
9.655 
9.718 
9.767 

5.594 9.931 
5.608 9.963 
5.622 9.993 
5.662 10.066 
5.704 10.134 
5.748 10.195 
5.792 10.247 
5.854 10.312 
5.906 10.360 
5.966 10.410 
6.020 10.449 
6.102 10.504 
6.182 10.549 
6.304 10.609 
6.448 10.671 
6.626 10.735 
6.784 10.784 
6.962 10.836 
7.134 10.877 
7.292 10.912 
7.568 10.968 
7.716 10.992 
7.838 11.018 

4.320 2.862 

pKal = 3.476 
9.823 
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Table AD31. Potentiometric Titration Data for the pK, Values of Lactic Acid in 1 .OO m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 excess HCl, 
Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.294. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pH.r 
0.000 1.744 4.490 2.902 5.146 4.147 
0.170 1.764 4.520 2.929 5.156 4.194 
0.348 1.786 4.550 2.956 5.166 4.245 
0.510 1.807 4.580 2.985 5.174 4.288 
0.670 1.828 4.606 3.012 5.182 4.333 
0.840 1.851 4.632 3.042 5.190 4.382 
1.058 1.881 4.658 3.068 5.198 4.435 
1.270 1.912 4.682 3.096 5.206 4.489 
1.434 1.936 4.706 3.127 5.212 4.533 
1.598 1.963 4.732 3.159 5.220 4.597 
1.778 1.994 4.752 3.185 5.228 4.673 
1.994 2.03 1 4.772 3.212 5.236 4.755 
2.146 2.059 4.784 3.229 5.242 4.820 
2.282 2.084 4.794 3.244 5.248 4.895 
2.430 2.114 4.806 3.262 5.256 5.010 
2.590 2.147 4.824 3.291 5.262 5.115 
2.746 2.182 4.840 3.317 5.270 5.300 
2.914 2.222 4.858 3.348 5.278 5.588 
3.116 2.274 4.872 3.372 5.284 5.978 
3.272 2.318 4.886 3.398 5.294 7.856 
3.460 2.376 4.900 3.425 5.302 8.613 
3.572 2.414 4.920 3.463 5.306 8.787 
3.660 2.446 4.942 3.509 5.310 8.897 
3.732 2.473 4.954 3.536 5.312 8.950 
3.808 2.504 4.966 3.563 5.316 9.019 
3.880 2.534 4.980 3.597 5.320 9.091 
3.952 2.567 4.990 3.622 5.324 9.148 
4.016 2.597 5.000 3.646 5.328 9.199 
4.058 2.615 5.012 3.678 5.332 9.255 
4.102 2.641 5.026 3.716 5.338 9.306 
4.150 2.665 5.036 3.743 5.344 9.358 
4.200 2.696 5.048 3.779 5.348 9.393 
4.246 2.725 5.060 3.816 5.352 9.428 
4.276 2.743 5.072 3.855 5.368 9.525 
4.306 2.762 5.084 3.896 5.376 9.572 
4.336 2.784 5.096 3.938 5.386 9.622 
4.368 2.806 5.106 3.977 5.400 9.685 
4.398 2.828 5.116 4.016 5.408 9.715 
4.428 2.85 1 5.126 4.057 5.418 9.755 
4.460 2.877 5.136 4.100 5.430 9.792 

pKal = 3.497 

5.444 9.835 
5.456 9.870 
5.468 9.902 
5.480 9.932 
5.492 9.959 
5.506 9.991 
5.530 10.036 
5.548 10.068 
5.576 10.114 
5.616 10.171 
5.658 10.225 
5.694 10.266 
5.728 10.301 
5.768 10.340 
5.808 10.373 
5.848 10.405 
5.880 10.430 
5.922 10.459 
5.954 10.480 
5.988 10.502 
6.038 10.532 
6.082 10.553 
6.132 10.582 
6.210 10.618 
6.300 10.655 
6.420 10.702 
6.534 10.741 
6.660 10.781 
6.780 10.813 
6.912 10.848 
7.076 10.886 
7.240 10.921 
7.388 10.950 
7.514 10.973 
7.642 10.993 
7.750 11.016 
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Table AD32. Potentiometric Titration Data for the pK, Values of Lactic Acid in 1 .OO m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 0.97 m NaCl, pcH = nHr + 0.294. * 

NaOH, mL NaOH, m.L PHr NaOH, mL PHr NaOH, mL pHr 
3.094 5.216 4.529 5.662 10.219 0.000 

0.170 
0.388 
0.546 
0.720 
0.868 
1.020 
1.198 
1.366 
1.530 
1.692 
1.848 
2.004 
2.152 
2.300 
2.446 
2.612 
2.778 
2.932 
3.062 
3.358 
3.484 
3.602 
3.706 
3.830 
3.920 
4.002 
4.082 
4.180 
4.270 
4.324 
4.366 
4.412 
4.454 
4.500 
4.544 
4.574 
4.606 
4.634 

PHr 
1.745 
1.764 
1.792 
1.811 
1.836 
1.856 
1.877 
1.902 
1.928 
1.953 
1.980 
2.005 
2.033 
2.060 
2.087 
2.118 
2.152 
2.190 
2.227 
2.260 
2.344 
2.384 
2.425 
2.462 
2.512 
2.551 
2.588 
2.628 
2.682 
2.737 
2.772 
2.801 
2.836 
2.868 
2.908 
2.946 
2.974 
3.007 
3.036 
3.066 

4.686 
4.706 
4.730 
4.748 
4.766 
4.788 
4.808 
4.830 
4.852 
4.872 
4.896 
4.920 
4.932 
4.940 
4.952 
4.964 
4.974 
4.986 
4.996 
5.006 
5.018 
5.030 
5.040 
5.050 
5.062 
5.072 
5.082 
5.092 
5.102 
5.112 
5.124 
5.136 
5.146 
5.158 
5.168 
5.178 
5.186 
5.196 
5.204 
5.210 

3.118 
3.148 
3.172 
3.197 
3.227 
3.257 
3.292 
3.328 
3.364 
3.406 
3.453 
3.477 
3.493 
3.520 
3.546 
3.569 
3.597 
3.622 
3.647 
3.678 
3.711 
3.739 
3.768 
3.805 
3.837 
3.870 
3.903 
3.940 
3.979 
4.026 
4.076 
4.122 
4.177 
4.227 
4.281 
4.325 
4.386 
4.436 
4.479 

5.222 
5.228 
5.236 
5.242 
5.248 
5.258 
5.266 
5.274 
5.280 
5.282 
5.286 
5.290 
5.294 
5.296 
5.300 
5.306 
5.310 
5.314 
5.318 
5.322 
5.324 
5.328 
5.340 
5.352 
5.360 
5.368 
5.380 
5.408 
5.422 
5.436 
5.448 
5.460 
5.476 
5.490 
5.500 
5.512 
5.544 
5.574 
5.606 

4.578 
4.63 1 
4.703 
4.771 
4.840 
4.962 
5.096 
5.266 
5.481 
5.596 
5.833 
6.220 
7.109 
7.842 
8.325 
8.672 
8.771 
8.872 
8.952 
9.029 
9.093 
9.131 
9.263 
9.374 
9.434 
9.493 
9.640 
9.687 
9.737 
9.791 
9.825 
9.859 
9.903 
9.936 
9.959 
9.986 
10.046 
10.098 

5.704 10.267 
5.744 10.307 
5.788 10.348 
5.836 10.388 
5.890 10.430 
5.950 10.471 
6.018 10.512 
6.096 10.555 
6.178 10.596 
6.280 10.641 
6.372 10.679 
6.466 10.713 
6.562 10.745 
6.660 10.776 
6.774 10.806 
6.856 10.832 
6.952 10.854 
7.050 10.878 
7.140 10.897 
7.236 10.918 
7.324 10.936 
7.424 10.954 
7.528 10.974 
7.674 10.997 
7.802 11.024 

4.662 

pKal = 3.447 

10.148 
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Table AD33. Potentiometric Titration Data for the pK, Values of Lactic Acid in 2.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 excess HCl, 
Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.499. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
3.983 5.430 9.223 0.000 

0.194 
0.426 
0.568 
0.732 
0.894 
1.038 
1.184 
1.338 
1.484 
1.624 
1.762 
1.876 
2.012 
2.138 
2.260 
2.392 
2.504 
2.620 
2.724 
2.862 
2.950 
3.052 
3.148 
3.250 
3.364 
3.444 
3.538 
3.632 
3.742 
3.818 
3.910 
3.994 
4.060 
4.102 
4.152 
4.208 
4.266 
4.322 
4.374 
4.420 
4.482 
4.552 
4.594 

1.532 
1.554 
1.584 
1.601 
1.622 
1.645 
1.663 
1.684 
1.708 
1.730 
1.752 
1.774 
1.794 
1.817 
1.839 
1.862 
1.887 
1.910 
1.934 
1.957 
1.987 
2.009 
2.034 
2.059 
2.086 
2.120 
2.144 
2.174 
2.205 
2.246 
2.274 
2.312 
2.349 
2.380 
2.400 
2.427 
2.456 
2.490 
2.524 
2.558 
2.590 
2.636 
2.694 

2.750 
2.770 
2.793 
2.816 
2.843 
2.864 
2.892 
2.916 
2.942 
2.969 
2.999 
3.034 
3.053 
3.075 
3.090 
3.104 
3.120 
3.151 
3.183 
3.213 
3.241 
3.270 
3.294 
3.320 
3.350 
3.383 
3.431 
3.461 
3.488 
3.515 
3.544 
3.575 
3.603 
3.648 
3.722 
3.750 
3.779 
3.810 
3.834 
3.859 
3.876 
3.902 
3.928 
3.956 

5.222 

2.731 

4.614 
4.636 
4.658 
4.680 
4.706 
4.724 
4.748 
4.768 
4.788 
4.808 
4.830 
4.854 
4.866 
4.880 
4.890 
4.898 
4.908 
4.926 
4.944 
4.960 
4.974 
4.988 
5.000 
5.012 
5.026 
5.040 
5.060 
5.072 
5.082 
5.092 
5.102 
5.112 
5.122 
5.136 
5.158 
5.166 
5.174 
5.182 
5.188 
5.194 
5.198 
5.204 
5.210 
5.216 

5.226 
5.232 
5.240 
5.246 
5.252 
5.258 
5.262 
5.266 
5.274 
5.278 
5.282 
5.288 
5.294 
5.300 
5.306 
5.310 
5.314 
5.318 
5.324 
5.330 
5.336 
5.340 
5.344 
5.348 
5.352 
5.356 
5.358 
5.362 
5.366 
5.368 
5.372 
5.376 
5.380 
5.384 
5.388 
5.392 
5.396 
5.400 
5.404 
5.408 
5.414 
5.420 
5.426 9.187 

4.003 
4.033 
4.075 
4.105 
4.139 
4.173 
4.197 
4.221 
4.272 
4.297 
4.324 
4.367 
4.412 
4.459 
4.511 
4.548 
4.584 
4.624 
4.695 
4.769 
4.853 
4.917 
4.992 
5.081 
5.184 
5.310 
5.387 
5.551 
5.791 
6.006 
6.921 
7.738 
8.158 
8.400 
8.547 
8.672 
8.765 
8.848 
8.913 
8.975 
9.056 
9.120 

5.434 

8.524 

5.438 
5.442 
5.446 
5.450 
5.456 
5.462 
5.468 
5.472 
5.490 
5.506 
5.518 
5.540 
5.562 
5.586 
5.612 
5.636 
5.666 
5.696 
5.726 
5.778 
5.832 
5.894 
5.954 
6.030 
6.102 
6.178 
6.260 
6.346 
6.434 
6.570 
6.714 
6.846 
6.968 
7.112 
7.234 
7.360 
7.514 
7.698 
7.890 
8.110 
8.306 

9.257 
9.289 
9.319 
9.348 
9.373 
9.412 
9.447 
9.481 
9.502 
9.581 
9.641 
9.682 
9.748 
9.806 
9.863 
9.914 
9.958 
10.007 
10.051 
10.090 
10.151 
10.205 
10.261 
10.307 
10.360 
10.404 
10.446 
10.488 
10.525 
10.563 
10.612 
10.657 
10.696 
10.728 
10.761 
10.791 
10.813 
10.844 
10.876 
10.906 
10.938 
10.963 
10.990 

pKal = 3.563 
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Table AD34. Potentiometric Titration Data for the pK, Values of Lactic Acid in 2.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 excess HCl, 
Titrant = 0.030 M NaOH in 1.97 m NaCl. PCH = DHr + 0.497. 

I I 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.534 4.744 
0.178 1.555 4.772 
0.362 1.577 4.800 
0.520 1.596 4.830 
0.702 1.620 4.856 
0.914 1.648 4.884 
1.144 1.682 4.912 
1.314 1.706 4.926 
1.504 1.735 4.942 
1.662 1.759 4.956 
1.784 1.781 4.970 
1.918 1.803 4.986 
2.048 1.826 5.000 
2.218 1.856 5.012 
2.406 1.892 5.024 
2.524 1.917 5.038 
2.634 1.939 5.052 
2.758 1.966 5.064 
2.872 1.993 5.076 
2.970 2.016 5.094 
3.068 2.039 5.106 
3.162 2.066 5.116 
3.252 2.089 5.126 
3.346 2.118 5.136 
3.440 2.146 5.148 
3.524 2.172 5.160 
3.612 2.203 5.170 
3.684 2.228 5.182 
3.784 2.265 5.194 
3.882 2.304 5.202 
4.006 2.359 5.206 
4.084 2.396 5.212 
4.154 2.432 5.216 
4.214 2.465 5.222 
4.280 2.503 5.228 
4.342 2.542 5.234 
4.406 2.586 5.240 
4.466 2.630 5.246 
4.530 2.68 1 5.250 
4.586 2.730 5.256 
4.618 2.760 5.260 
4.652 2.794 5.264 
4.686 2.829 5.270 

5 7.78 

2.896 
2.93 1 
2.967 
3.010 
3.048 
3.092 
3.139 
3.164 
3.193 
3.219 
3.247 
3.280 
3.309 
3.335 
3.363 
3.395 
3.429 
3.460 
3.492 
3.542 
3.577 
3.607 
3.639 
3.671 
3.713 
3.755 
3.793 
3.838 
3.890 
3.923 
3.942 
3.971 
3.989 
4.018 
4.050 
4.080 
4.112 
4.145 
4.168 
4.203 
4.229 
4.254 
4.293 
4.347 

5.284 4.390 
5.290 4.439 
5.296 4.486 
5.300 4.520 
5.304 4.559 
5.308 4.597 
5.316 4.683 
5.320 4.732 
5.324 4.785 
5.328 4.839 
5.332 4.896 
5.336 4.968 
5.340 5.050 
5.344 5.138 
5.348 5.252 
5.352 5.384 
5.356 5.563 
5.360 5.814 
5.364 6.275 
5.368 7.193 
5.372 7.883 
5.376 8.222 
5.382 8.496 
5.386 8.619 
5.392 8.767 
5.398 8.874 
5.404 8.968 
5.408 9.019 
5.410 9.049 
5.414 9.095 
5.418 9.138 
5.422 9.178 
5.426 9.204 
5.430 9.249 
5.434 9.282 
5.438 9.312 
5.442 9.340 
5.450 9.391 
5.454 9.417 
5.460 9.450 
5.466 9.480 
5.472 9.501 
5.478 9.542 
5.484 9.567 

5.490 9.589 
5.504 9.644 
5.514 9.680 
5.526 9.717 
5.534 9.740 
5.544 9.768 
5.574 9.839 
5.614 9.922 
5.650 9.984 
5.678 10.027 
5.708 10.067 
5.744 10.114 
5.812 10.185 
5.872 10.240 
5.940 10.296 
6.010 10.343 
6.084 10.391 
6.186 10.447 
6.284 10.495 
6.392 10.540 
6.528 10.592 
6.686 10.644 
6.854 10.691 
7.010 10.730 
7.154 10.766 
7.292 10.797 
7.466 10.829 
7.616 10.856 
7.766 10.880 
7.938 10.911 
8.106 10.931 
8.270 10.956 
8.460 10.989 
8.692 11.010 

pKal = 3.587 
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Table AD35 Potentiometric Titration Data for the pKa Values of Lactic Acid in 3.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 n-m-101 Lactic Acid, 0.015 mm01 excess HCl, 
Titrant = 0.030 M NaOH in 2.97 m NaCl. DCH = nHr + 0.690. 

, L  

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.343 4.596 2.577 
0.276 
0.562 
0.836 
1.116 
1.296 
1.466 
1.600 
1.778 
1.966 
2.150 
2.318 
2.478 
2.630 
2.792 
2.936 
3.054 
3.194 
3.334 
3.482 
3.618 
3.794 
3.902 
3.980 
4.056 
4.130 
4.178 
4.224 
4.264 
4.312 
4.356 
4.410 
4.458 
4.506 
4.558 

1.374 4.644 2.628 
1.412 4.692 2.68 1 
1.448 4.716 2.712 
1.487 4.738 2.740 
1.510 4.756 2.764 
1.538 4.776 2.791 
1.559 4.800 2.827 
1.587 4.818 2.855 
1.620 4.842 2.893 
1.653 4.854 2.913 
1.684 4.866 2.935 
1.717 4.878 2.957 
1.748 4.892 2.982 
1.784 4.904 3.004 
1.819 4.922 3.040 
1.848 4.942 3.082 
1.886 4.958 3.115 
1.925 4.974 3.150 
1.970 4.980 3.165 
2.017 4.990 3.193 
2.084 5.008 3.232 
2.128 5.022 3.269 
2.161 5.034 3.298 
2.202 5.042 3.320 
2.239 5.056 3.360 
2.264 5.072 3.412 
2.29 1 5.082 3.45 1 
2.3 14 5.094 3.478 
2.347 5.110 3.531 
2.377 5.122 3.570 
2.416 5.134 3.613 
2.453 5.146 3.663 
2.494 5.158 3.713 

5.180 3.812 
5.192 3.869 
5.200 3.914 
5.210 3.965 
5.220 4.018 
5.230 4.065 
5.240 4.126 
5.250 4.186 
5.256 4.248 
5.266 4.313 
5.274 4.375 
5.282 4.443 
5.288 4.512 
5.298 4.600 
5.306 4.715 
5.316 4.858 
5.326 5.105 
5.336 5.399 
5.346 6.296 
5.356 8.243 
5.364 8.552 
5.374 8.800 
5.384 8.951 
5.398 9.111 
5.410 9.195 
5.426 9.307 
5.440 9.392 
5.456 9.473 
5.470 9.521 
5.488 9.588 
5.504 9.636 
5.520 9.692 
5.538 9.73 1 
5.558 9.776 
5.580 9.820 

5.598 
5.610 
5.650 
5.700 
5.742 
5.880 
6.068 
6.162 
6.264 
6.372 
6.498 
6.640 
6.808 
6.984 
7.164 
7.394 
7.618 
7.730 
7.876 
8.036 
8.244 
8.532 
8.774 
9.060 
9.3 14 

9.856 
9.881 
9.949 
10.009 
10.059 
10.188 
10.315 
10.367 
10.416 
10.463 
10.512 
10.558 
10.607 
10.651 
10.693 
10.737 
10.779 
10.797 
10.820 
10.841 
10.869 
10.906 
10.930 
10.960 
10.988 

2.540 

pKal = 3.773 

3.762 5.170 
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Table AD36. Potentiometric Titration Data for the pK, Values of Lactic Acid in 3.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 excess HCl, 
Titrant = 0.030 M NaOH in 2.97 m NaCl. DCH = nHr + 0.687. 

NaOH, mL pHr NaOH, mL p& NaOH, mL pHr NaOH, mL pHr 
0.000 
0.260 
0.640 
0.804 
1.000 
1.252 
1.502 
1.742 
1.864 
2.000 
2.182 
2.346 
2.488 
2.622 
2.770 
2.912 
3.064 
3.238 
3.380 
3.506 
3.608 
3.728 
3.836 
3.926 
4.024 
4.106 
4.198 
4.260 
4.330 
4.396 
4.454 
4.512 
4.576 
4.624 
4.654 
4.674 
4.696 
4.722 
4.740 
4.758 

1.344 
1.375 
1.423 
1.444 
1.471 
1.507 
1.547 
1.585 
1.605 
1.628 
1.662 
1.693 
1.721 
1.750 
1.782 
1.816 
1.853 
1.900 
1.943 
1.982 
2.018 
2.061 
2.104 
2.141 
2.188 
2.229 
2.280 
2.317 
2.362 
2.409 
2.452 
2.502 
2.563 
2.609 
2.643 
2.663 
2.692 
2.722 
2.747 
2.771 

4.794 
4.810 

4.778 

4.826 
4.842 
4.858 
4.878 
4.894 
4.900 
4.908 
4.914 
4.922 
4.930 
4.940 
4.950 
4.960 
4.972 
4.982 
4.992 
5.004 
5.014 
5.026 
5.040 
5.052 
5.062 
5.072 
5.086 
5.098 
5.106 
5.114 
5.126 
5.138 
5.150 
5.162 
5.170 
5.176 
5.184 
5.190 
5.196 
5.202 

pKal = 3.755 

2.822 
2.844 

2.798 

2.87 1 
2.897 
2.924 
2.959 
2.988 
3.000 
3.015 
3.026 
3.043 
3.058 
3.079 
3.101 
3.122 
3.149 
3.172 
3.195 
3.224 
3.249 
3.279 
3.317 
3.349 
3.379 
3.406 
3.451 
3.492 
3.515 
3.545 
3.587 
3.631 
3.678 
3.727 
3.760 
3.785 
3.823 
3.851 
3.880 
3.908 

5.210 
5.216 
5.222 
5.230 
5.240 
5.246 
5.252 
5.260 
5.266 
5.272 
5.280 
5.290 
5.296 
5.306 
5.316 
5.324 
5.330 
5.336 
5.346 
5.352 
5.356 
5.360 
5.366 
5.372 
5.378 
5.384 
5.390 
5.398 
5.404 
5.414 
5.424 
5.434 
5.442 
5.450 
5.474 
5.494 
5.516 
5.540 
5.562 
5.582 

3.949 
3.986 
4.018 
4.065 
4.127 
4.163 
4.201 
4.258 
4.301 
4.348 
4.420 
4.526 
4.59 1 
4.715 
4.857 
5.023 
5.172 
5.398 
6.285 
7.771 
8.245 
8.469 
8.655 
8.784 
8.875 
8.959 
9.038 
9.122 
9.173 
9.25 1 
9.319 
9.382 
9.425 
9.461 
9.557 
9.625 
9.690 
9.750 
9.799 
9.839 

5.602 9.877 
5.626 9.917 
5.644 9.945 
5.664 9.973 
5.680 9.996 
5.704 10.027 
5.728 10.054 
5.792 10.120 
5.842 10.168 
5.890 10.205 
5.942 10.243 
6.000 10.283 
6.086 10.336 
6.194 10.392 
6.320 10.447 
6.456 10.501 
6.598 10.548 
6.942 10.647 
7.088 10.68 1 
7.316 10.729 
7.622 10.781 
7.852 10.821 
8.058 10.85 1 
8.264 10.879 
8.542 10.912 
8.902 10.948 
9.178 10.981 
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Table AD37. Potentiometric Titration Data for the pK, Values of Lactic Acid in 5.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 excess HCl, 
Titrant = 0.030 M NaOH in 4.97 m NaCl, PCH = nHr + 1.084. 

NaOH, mL pHr NaOH, mL pHr A NaOH, mL pHr NaOH, mL pHr 
0.000 0.946 4.742 2.539 
0.222 0.97 1 4.756 2.567 
0.430 0.998 4.780 2.616 
0.614 1.021 4.800 2.659 
0.758 1.040 4.828 2.724 
0.902 1.058 4.836 2.742 
1.096 1.087 4.846 2.769 
1.292 1.116 4.856 2.794 
1.524 1.152 4.870 2.830 
1.740 1.187 4.878 2.852 
1.956 1.224 4.888 2.879 
2.176 1.265 4.898 2.906 
2.374 1.304 4.908 2.938 
2.580 1.347 4.914 2.953 
2.754 1.387 4.920 2.970 
2.884 1.419 4.928 2.995 
3.016 1.453 4.940 3.031 
3.158 1.492 4.952 3.068 
3.288 1.529 4.960 3.095 
3.402 1.567 4.970 3.126 
3.516 1.603 4.980 3.160 
3.620 1.643 4.988 3.189 
3.710 1.679 4.998 3.224 
3.800 1.717 5.008 3.260 
3.900 1.763 5.016 3.289 
4.028 1.828 5.024 3.319 
4.106 1.873 5.038 3.377 
4.194 1.929 5.046 3.409 
4.284 1.993 5.052 3.433 
4.388 2.077 5.060 3.467 
4.472 2.159 5.068 3.505 
4.524 2.217 5.076 3.541 
4.552 2.249 5.086 3.587 
4.578 2.282 5.094 3.627 
4.602 2.315 5.106 3.687 
4.626 2.347 5.116 3.748 
4.652 2.386 5.122 3.779 
4.676 2.424 5.128 3.818 
4.704 2.471 5.132 3.843 

5.142 3.898 5.412 9.558 
5.144 
5.148 
5.152 
5.158 
5.162 
5.168 
5.176 
5.182 
5.186 
5.194 
5.200 
5.208 
5.216 
5.222 
5.226 
5.232 
5.238 
5.244 
5.248 
5.254 
5.260 
5.266 
5.272 
5.278 
5.284 
5.290 
5.296 
5.302 
5.310 
5.318 
5.328 
5.334 
5.344 
5.358 
5.364 
5.372 
5.378 
5.386 

3.913 
3.940 
3.971 
4.010 
4.040 
4.085 
4.142 
4.185 
4.217 
4.283 
4.339 
4.418 
4.500 
4.58 1 
4.637 
4.73 1 
4.839 
4.967 
5.076 
5.267 
5.563 
6.08 1 
7.155 
8.008 
8.370 
8.570 
8.720 
8.846 
8.964 
9.050 
9.138 
9.184 
9.260 
9.349 
9.38 1 
9.416 
9.440 
9.47 1 

5.428 
5.448 
5.464 
5.480 
5.502 
5.534 
5.566 
5.598 
5.634 
5.666 
5.696 
5.734 
5.792 
5.864 
5.924 
6.000 
6.106 
6.216 
6.318 
6.418 
6.530 
6.672 
6.796 
6.932 
7.060 
7.238 
7.430 
7.614 
7.818 
8.034 
8.222 
8.438 
8.664 
8.912 
9.120 

9.607 
9.661 
9.703 
9.738 
9.780 
9.837 
9.888 
9.934 
9.979 
10.017 
10.047 
10.084 
10.132 
10.186 
10.227 
10.271 
10.327 
10.378 
10.419 
10.455 
10.495 
10.534 
10.569 
10.602 
10.632 
1 0.667 
1 0.704 
1 0.732 
1 0.765 
1 0.796 
1 0.820 
1 0.844 
1 0.867 
1 0.892 
1 0.917 

4.726 2.509 5.136 3.866 5.392 9.493 

pKal = 4.289 
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Table AD38. Potentiometric Titration Data for the pK, Values of Lactic Acid in 5.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mmol excess HCl, 
Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.087. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
9.103 
9.221 
9.465 
9.654 
9.794 
9.880 
9.98 1 
10.100 
10.200 
10.281 
10.376 
10.466 
10.532 
10.594 
10.637 
10.677 
10.718 
10.757 
10.780 
10.800 
10.819 
10.844 
10.862 
10.880 

0.000 0.945 
0.238 0.973 
0.414 0.994 
0.646 1.024 
0.934 1.063 
1.172 1.097 
1.378 1.128 
1.580 1.159 
1.800 1.195 
2.016 1.233 
2.230 1.273 
2.436 1.312 
2.652 1.359 
2.842 1.403 
2.974 1.435 
3.090 1.465 
3.240 1.507 
3.372 1.547 
3.486 1.584 
3.608 1.626 
3.738 1.676 
3.870 1.732 
3.994 1.790 
4.108 1.852 

4.286 1.963 
4.362 2.020 
4.450 2.094 
4.500 2.141 
4.544 2.187 
4.576 2.223 
4.618 2.273 
4.636 2.296 
4.654 2.320 
4.676 2.351 
4.706 2.400 
4.736 2.447 
4.766 2.500 
4.788 2.539 
4.8 14 2.586 
4.842 2.644 
4.870 2.707 
4.902 2.781 
4.928 2.848 
4.948 2.900 
4.968 2.954 
4.988 3.016 
5.004 3.071 
5.022 3.123 

5.070 
5.090 
5.102 
5.112 
5.126 
5.138 
5.150 
5.164 
5.176 
5.190 
5.194 
5.200 
5.206 
5.212 
5.218 
5.226 
5.234 
5.246 
5.258 
5.270 
5.280 
5.300 
5.318 
5.336 
5.358 

3.303 
3.377 
3.421 
3.473 
3.554 
3.594 
3.654 
3.718 
3.792 
3.867 
3.902 
3.938 
3.962 
4.028 
4.064 
4.114 
4.188 
4.274 
4.392 
4.524 
4.645 
4.940 
6.644 
8.370 
8.826 

5.382 
5.400 
5.452 
5.520 
5.594 
5.654 
5.738 
5.856 
6.000 
6.150 
6.372 
6.650 
6.886 
7.168 
7.382 
7.614 
7.886 
8.146 
8.330 
8.520 
8.656 
8.900 
9.084 
9.278 
9.438 4.224 1.922 5.050 3.218 10.901 

pKal = 4.186 
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Table AD39. Potentiometric Titration Data for the pK, Values of Lactic Acid in 5.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Lactic Acid, 0.015 mm01 excess HCl, 
Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.088. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 0.942 5.068 3.234 5.326 5.294 
0.170 
0.328 
0.466 
0.590 
0.716 
0.836 
0.958 
1.072 
1.254 
1.374 
1.484 
1.620 
1.704 
1.832 
1.944 
2.056 
2.172 
2.292 
2.416 
2.532 
2.644 
2.750 
2.878 
2.998 
3.108 
3.212 
7.000 
3.394 
3.474 
3.546 
3.622 
3.682 
3.772 
3.852 
3.922 
3.982 
4.082 
4.146 
4.200 
4.244 
4.288 
4.324 

0.962 
0.98 1 
0.998 
1.015 
1.031 
1.047 
1.062 
1.082 
1.106 
1.124 
1.143 
1.163 
1.178 
1.198 
1.217 
1.236 
1.258 
1.281 
1.306 
1.331 
1.354 
1.378 
1.408 
1.438 
1.467 
1.495 
1.529 
1.550 
1.576 
1.600 
1.627 
1.650 
1.685 
1.719 
1.750 
1.779 
1.831 
1.867 
1.898 
1.928 
1.958 
1.985 

4.402 
4.444 
4.484 
4.518 
4.552 
4.582 
4.602 
4.626 
4.646 
4.666 
4.686 
4.708 
4.724 
4.750 
4.768 
4.790 
4.810 
4.816 
4.824 
4.832 
4.842 
4.854 
4.864 
4.874 
4.882 
4.894 
4.904 
4.914 
4.924 
4.932 
4.942 
4.952 
4.960 
4.968 
4.978 
4.986 
4.998 
5.010 
5.020 
5.028 
5.038 
5.046 
5.054 

2.045 
2.081 
2.117 
2.151 
2.186 
2.219 
2.242 
2.271 
2.297 
2.323 
2.35 1 
2.383 
2.407 
2.449 
2.479 
2.518 
2.557 
2.568 
2.586 
2.601 
2.621 
2.642 
2.668 
2.689 
2.708 
2.736 
2.757 
2.783 
2.808 
2.829 
2.855 
2.882 
2.903 
2.924 
2.957 
2.975 
3.011 
3.046 
3.077 
3.098 
3.134 
3.162 
3.185 
3.213 

5.074 3.255 
5.080 3.278 
5.086 3.302 
5.094 3.334 
5.100 3.367 
5.108 3.400 
5.114 3.424 
5.122 3.456 
5.130 3.491 
5.138 3.525 
5.148 3.568 
5.158 3.615 
5.164 3.648 
5.168 3.668 
5.172 3.688 
5.178 3.720 
5.182 3.739 
5.186 3.777 
5.190 3.794 
5.196 3.823 
5.202 3.855 
5.206 3.878 
5.212 3.914 
5.216 3.941 
5.222 3.974 
5.228 4.016 
5.234 4.059 
5.240 4.093 
5.244 4.132 
5.250 4.175 
5.256 4.225 
5.264 4.283 
5.270 4.337 
5.276 4.401 
5.284 4.472 
5.290 4.547 
5.294 4.600 
5.298 4.658 
5.304 4.746 
5.310 4.836 
5.314 4.941 
5.318 5.030 
5.322 5.144 

5.330 
5.332 
5.334 
5.338 
5.340 
5.342 
5.346 
5.348 
5.350 
5.352 
5.354 
5.356 
5.358 
5.360 
5.362 
5.364 
5.366 
5.370 
5.372 
5.376 
5.380 
5.384 
5.388 
5.392 
5.396 
5.400 
5.404 
5.410 
5.418 
5.426 
5.434 
5.442 
5.450 
5.464 
5.472 
5.484 
5.496 
5.510 
5.524 
5.576 
5.612 
5.646 
5.678 

5.446 
5.595 
5.755 
6.062 
6.419 
6.764 
7.228 
7.472 
7.576 
7.816 
7.933 
8.026 
8.119 
8.189 
8.245 
8.305 
8.353 
8.434 
8.484 
8.554 
8.625 
8.682 
8.738 
8.797 
8.850 
8.890 
8.940 
8.996 
9.064 
9.124 
9.177 
9.226 
9.273 
9.336 
9.370 
9.421 
9.464 
9.509 
9.552 
9.673 
9.742 
9.799 
9.844 
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Table AD39. Continued. 
NaOH, mL pHr NaOH, mL pHr 

5.712 9.890 8.420 10.758 
5.754 9.939 8.616 10.782 
5.802 9.987 8.860 10.806 
5.848 10.031 9.074 10.832 
5.888 10.065 9.360 10.860 
5.950 10.107 9.602 10.879 
6.028 10.163 9.916 10.910 
6.126 10.219 
6.208 10.261 
6.348 10.321 
6.458 10.364 
6.566 10.403 
6.700 10.444 
6.864 10.488 
7.076 10.541 
7.310 10.587 
7.536 10.630 
7.766 10.669 
7.990 10.703 
8.200 10.730 

pKal = 4.199 
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Table AD40. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.10 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess HCl, Titrant 
= 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.082. 

NaOH, nL pHr NaOH, n-L pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 1.953 5.524 4.368 5.754 9.587 
0.242 
0.468 
0.684 
0.894 
1.078 
1.294 
1.500 
1.706 
1.892 
2.080 
2.250 
2.446 
2.630 
2.834 
3.010 
3.198 
3.344 
3.476 
3.63 1 
3.704 
3.828 
3.928 
4.022 
4.102 
4.202 
4.330 
4.416 
4.472 
4.518 
4.576 
4.624 
4.672 
4.722 

1.981 
2.009 
2.037 
2.064 
2.088 
2.119 
2.148 
2.180 
2.209 
2.240 
2.269 
2.305 
2.341 
2.382 
2.421 
2.465 
2.503 
2.539 
2.573 
2.608 
2.648 
2.682 
2.717 
2.750 
2.793 
2.853 
2.899 
2.930 
2.958 
2.995 
3.027 
3.061 
3.099 

4.820 
4.842 
4.866 
4.888 
4.916 
4.942 
4.964 
4.986 
5.006 
5.026 
5.050 
5.076 
5.096 
5.116 
5.136 
5.158 
5.182 
5.202 
5.224 
5.246 
5.272 
5.288 
5.308 
5.326 
5.358 
5.376 
5.390 
5.406 
5.422 
5.438 
5.458 
5.474 
5.494 
5.506 
5.516 

3.182 
3.202 
3.226 
3.246 
3.276 
3.303 
3.328 
3.353 
3.376 
3.401 
3.430 
3.465 
3.492 
3.521 
3.549 
3.583 
3.621 
3.654 
3.691 
3.730 
3.789 
3.810 
3.848 
3.884 
3.914 
3.955 
3.992 
4.023 
4.059 
4.099 
4.142 
4.194 
4.239 
4.299 
4.336 

5.534 4.396 
5.542 4.432 
5.552 4.462 
5.562 4.541 
5.572 4.585 
5.582 4.63 1 
5.592 4.682 
5.604 4.745 
5.614 4.803 
5.622 4.854 
5.630 4.909 
5.642 5.002 
5.652 5.102 
5.656 5.143 
5.660 5.188 
5.666 5.267 
5.670 5.324 
5.674 5.392 
5.678 5.464 
5.682 5.554 
5.688 5.726 
5.692 5.885 
5.696 6.126 
5.700 6.573 
5.704 7.294 
5.708 8.190 
5.712 8.628 
5.716 8.854 
5.722 9.057 
5.726 9.167 
5.730 9.254 
5.734 9.328 
5.738 9.392 

4.770 3.138 

pKti = 3.872 

5.742 9.447 

5.766 9.692 
5.778 9.779 
5.788 9.840 
5.798 9.892 
5.812 9.959 
5.824 10.012 
5.836 10.057 
5.848 10.097 
5.874 10.174 
5.898 10.235 
5.924 10.292 
5.950 10.343 
5.976 10.389 
6.032 10.473 
6.092 10.548 
6.162 10.619 
6.232 10.681 
6.286 10.727 
6.340 10.761 
6.396 10.797 
6.454 10.83 1 
6.518 10.865 
6.570 10.892 
6.620 10.916 
6.670 10.938 
6.724 10.961 
6.780 10.983 
6.842 11.009 
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Table AD41. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.10 m 
NaCl t 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 Oxalic Acid, 0.15 mmol Excess HCl, 
Titrant = 0.030 M NaOH in 0.07 m NaCl. DCH = nHr + 0.003. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 
0.326 
0.566 
0.762 
0.962 
1.168 
1.350 
1.516 
1.710 
1.912 
2.076 
2.304 
2.508 
2.732 
2.898 
3.106 
3.282 
3.504 
3.686 
3.872 
4.082 
4.200 
4.304 
4.376 
4.446 
4.512 
4.578 
4.644 
4.700 

2.014 4.830 
2.05 1 4.900 
2.079 4.962 
2.102 5.036 
2.127 5.104 
2.153 5.160 
2.178 5.188 
2.202 5.218 
2.228 5.242 
2.257 5.252 
2.283 5.274 
2.320 5.296 
2.355 5.322 
2.398 5.350 
2.430 5.376 
2.474 5.402 
2.513 5.424 
2.567 5.450 
2.615 5.476 
2.670 5.504 
2.741 5.528 
2.785 5.546 
2.827 5.574 
2.858 5.598 
2.889 5.626 
2.923 5.646 
2.956 5.664 
2.994 5.680 
3.027 5.700 

3.114 5.736 
3.165 5.756 
3.215 5.774 
3.281 5.792 
3.349 5.810 
3.411 5.826 
3.442 5.840 
3.478 5.860 
3.508 5.870 
3.522 5.880 
3.550 5.890 
3.580 5.900 
3.618 5.912 
3.660 5.922 
3.699 5.932 
3.742 5.942 
3.778 5.950 
3.823 5.960 
3.871 5.968 
3.923 5.990 
3.970 6.010 
4.007 6.032 
4.064 6.050 
4.124 6.068 
4.190 6.088 
4.242 6.108 
4.292 6.126 
4.336 6.150 
4.397 6.206 
4.464 6.264 

4.534 
4.602 
4.679 
4.770 
4.873 
4.983 
5.111 
5.341 
5.515 
5.787 
6.308 
7.943 
8.878 
9.150 
9.315 
9.446 
9.53 1 
9.612 
9.673 
9.812 
9.914 
9.999 
10.059 
10.112 
10.165 
10.213 
10.250 
10.297 
10.388 

6.322 10.53 1 
6.388 10.593 
6.444 10.641 
6.502 10.686 
6.580 10.726 
6.616 10.761 
6.672 10.793 
6.730 10.824 
6.778 10.849 
6.826 10.870 ’ 
6.882 10.895 
6.948 10.921 
7.000 10.939 
7.058 10.962 
7.114 10.982 
7.160 10.992 
7.214 11.018 

10.465 4.758 3.064 

pKa2 = 3.934 

5.720 
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Table AD42. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.10 m 
NaCl at 25°C. Initial Volume = 15.3mL, 0.300 mm01 Oxalic Acid. Titrant = 0.10 M HCl in 
0.10 m NaCl, pcH = pHr + 0.104. 

HCl, n-L pHr HCl, mL pHr HCl, mL pHr HCl, mL pHr 
4.249 0.000 

0.102 
0.114 
0.126 
0.134 
0.140 
0.148 
0.156 
0.164 
0.174 
0.184 
0.194 
0.204 
0.218 
0.230 
0.242 
0.260 
0.282 
0.300 
0.320 
0.338 
0.350 
0.370 
0.396 
0.416 
0.438 
0.464 
0.488 
0.516 
0.546 
0.578 
0.610 
0.644 
0.680 
0.722 

10.024 
5.380 
5.330 
5.261 
5.225 
5.200 
5.169 
5.139 
5.112 
5.078 
5.047 
5.018 
4.990 
4.953 
4.924 
4.897 
4.857 
4.8 14 
4.779 
4.745 
4.715 
4.696 
4.666 
4.628 
4.601 
4.572 
4.540 
4.512 
4.480 
4.448 
4.416 
4.384 
4.353 
4.321 
4.285 

0.766 
0.816 
0.864 
0.910 
0.950 
1 .ooo 
1.048 
1.096 
1.142 
1.206 
1.264 
1.328 
1.388 
1.464 
1.530 
1.590 
1.662 
1.730 
1.796 
1.858 
1.934 
1.998 
2.066 
2.134 
2.200 
2.276 
2.354 
2.418 
2.500 
2.588 
2.650 
2.710 
2.772 
2.838 
2.908 

2.968 2.860 
3.022 2.821 
3.092 2.768 
3.154 2.723 
3.220 2.676 
3.280 2.636 
3.340 2.595 
3.406 2.554 
3.470 2.516 
3.545 2.474 
3.624 2.432 
3.702 2.393 
3.798 2.349 
3.892 2.3 11 
3.990 2.272 
4.108 2.230 
4.206 2.198 
4.308 2.166 
4.420 2.135 
4.546 2.100 
4.684 2.066 
4.820 2.035 
4.960 2.006 
5.110 1.976 
5.266 1.948 
5.510 1.907 
5.708 1.877 
5.910 1.848 
6.144 1.817 
6.406 1.785 
6.700 1.752 
7.010 1.721 
7.332 1.692 
7.724 1.658 

8.652 1.591 
9.204 1.558 
10.028 1.514 
10.722 1.481 
11.604 1.445 
12.405 1.416 
13.238 1.390 
14.262 1.360 
15.294 1.335 
16.220 1.315 
17.238 1.294 
18.214 1.276 
19.220 1.258 
20.160 1.243 
2 1.494 1.225 
22.360 1.214 
23.392 1.204 
25.364 1.179 

4.211 
4.175 
4.142 
4.115 
4.08 1 
4.050 
4.019 
3.990 
3.952 
3.916 
3.880 
3.844 
3.801 
3.764 
3.730 
3.693 
3.656 
3.620 
3.586 
3.545 
3.509 
3.471 
3.431 
3.393 
3.346 
3.298 
3.257 
3.203 
3.142 
3.099 
3.055 
3.010 
2.960 
2.907 8.146 1.626 

pK,* = 1.24, pKa2 = 3.833 
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Table AD43. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.10 m NaCl 
at 25°C. Initial Volume = 13.25 mL, 0.250 mmol of Oxalic Acid, Titrant = 0.20 M HCl in 
0.10 m NaCl. DCH = DH~ + 0.0975. 

HCl, mL pHr HCl, mL pHr HCl, mL pHr HCl, mL pi-h 
0.000 5.516 0.662 4.197 2.280 3.010 4.748 
0.026 5.340 0.704 4.163 2.324 2.97 1 4.942 
0.042 5.245 0.750 4.125 2.376 2.924 5.144 
0.050 5.206 0.794 4.091 2.424 2.88 1 5.364 
0.060 5.160 0.840 4.057 2.474 2.836 5.600 
0.070 5.120 0.890 4.021 2.522 2.794 5.854 
0.080 5.084 0.942 3.983 2.572 2.750 6.126 
0.090 5.043 1 .oOO 3.944 2.652 2.685 6.400 
0.102 5.003 1.058 3.904 2.700 2.645 6.698 
0.116 4.960 1.116 3.864 2.754 2.604 7.064 
0.130 4.920 1.168 3.830 2.804 2.568 7.440 
0.146 4.877 1.224 3.793 2.860 2.528 7.836 
0.164 4.836 1.284 3.753 2.910 2.496 8.198 
0.182 4.794 1.344 3.714 2.970 2.458 8.616 
0.200 4.758 1.402 3.676 3.028 2.424 9.104 
0.220 4.720 1.460 3.636 3.088 2.390 9.608 
0.240 4.685 1.518 3.597 3.148 2.359 10.146 
0.262 4.647 1.574 3.559 3.216 2.325 10.760 
0.274 4.629 1.620 3.527 3.288 2.292 11.564 
0.298 4.593 1.676 3.489 3.358 2.260 12.538 
0.326 4.553 1.736 3.447 3.450 2.223 13.614 
0.352 4.517 1.790 3.408 3.554 2.185 14.642 
0.378 4.485 1.894 3.368 3.662 2.147 15.716 
0.406 4.45 1 1.902 3.325 3.770 2.113 17.040 
0.436 4.416 1.960 3.280 3.880 2.080 18.416 
0.468 4.38 1 2.014 3.237 4.002 2.048 20.000 
0.504 4.343 2.076 3.186 4.120 2.017 21.862 
0.540 4.308 2.130 3.141 4.248 1.988 23.552 
0.578 4.272 2.180 3.100 4.402 1.956 25.404 
0.620 4.234 2.230 3.054 4.570 1.922 26.754 

1.890 
1.857 
1.827 
1.795 
1.764 
1.735 
1.704 
1.677 
1.650 
1.620 
1.591 
1.563 
1.539 
1.515 
1.488 
1.464 
1.441 
1.415 
1.392 
.362 
.334 
.308 
.285 
.260 
.235 
.213 

1.192 
1.172 
1.152 
1.140 

pKal = 1.30, pKa2 = 3.867 
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Table AD44. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, Titrant = 0.030 M NaOH in 
0.30 m NaCl, pcH = pHr + 0.125. 

NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 1.895 4.804 2.954 

2.984 
3.014 
3.050 
3.082 
3.117 
3.152 
3.192 
3.240 
3.268 
3.296 
3.329 
3.359 
3.389 
3.417 
3.445 
3.474 
3.511 
3.549 
3.589 
3.617 
3.642 
3.668 
3.699 
3.731 
3.756 
3.787 
3.827 
3.859 
3.893 
3.927 
3.965 
4.001 
4.035 
4.078 
4.107 
4.145 
4.173 
4.212 
4.247 

5.762 
5.774 
5.790 
5.802 
5.808 
5.816 
5.822 
5.828 
5.834 
5.840 
5.846 
5.852 
5.858 
5.864 
5.870 
5.876 
5.882 
5.890 
5.896 
5.902 
5.908 
5.916 
5.922 
5.930 
5.936 
5.940 
5.942 
5.944 
5.946 
5.948 
5.952 
5.954 
5.958 
5.962 
5.966 
5.968 
5.972 
5.976 
5.986 
5.994 

4.283 
4.327 
4.391 
4.440 
4.466 
4.503 
4.533 
4.569 
4.598 
4.628 
4.663 
4.697 
4.730 
4.772 
4.811 
4.858 
4.910 
4.982 
5.045 
5.117 
5.201 
5.334 
5.466 
5.715 
6.08 1 
6.615 
7.002 
7.423 
7.884 
8.188 
8.479 
8.604 
8.752 
8.881 
8.977 
9.025 
9.100 
9.168 
9.312 
9.404 

6.004 
6.014 
6.024 
6.034 
6.044 
6.054 
6.076 
6.098 
6.120 
6.158 
6.190 
6.218 
6.246 
6.276 
6.328 
6.388 
6.448 
6.510 
6.616 
6.702 
6.790 
6.888 
6.990 
7.094 
7.176 
7.262 
7.354 
7.436 
7.514 
7.600 

9.499 
9.579 
9.650 
9.710 
9.765 
9.813 
9.906 
9.98 1 
10.045 
10.136 
10.203 
10.253 
10.298 
10.341 
10.409 
10.472 
10.529 
10.580 
10.655 
10.707 

0.132 1.909 4.850 
0.264 1.925 4.894 
0.390 1.939 4.944 
0.508 1.953 4.986 
0.634 1.968 5.030 
0.764 1.984 5.072 
0.904 2.002 5.116 
1.044 2.020 5.166 
1.176 2.036 5.194 
1.324 2.057 5.220 
1.466 2.077 5.250 
1.604 2.096 5.276 
1.730 2.115 5.302 
1.854 2.133 5.324 
2.004 2.156 5.346 
2.146 2.179 5.368 
2.278 2.201 5.394 
2.410 2.223 5.422 
2.538 2.246 5.448 
2.666 2.269 5 -466 
2.790 2.293 5.482 
2.926 2.319 5.498 
3.044 2.344 5.516 
3.174 2.372 5.534 
3.286 2.398 5.548 
3.410 2.427 5.564 
3.534 2.458 5.584 
3.662 2.492 5.600 
3.796 2.53 1 5.616 
3.930 2.571 5.632 
4.066 2.616 5.648 
4.204 2.666 5.664 
4.290 2.700 5.678 
4.384 2.737 5.694 
4.476 2.778 5.704 
4.560 2.818 5.718 
4.618 2.848 5.728 
4.684 2.884 5.745 
4.742 2.916 5.750 

0.753 
0.801 
0.844 
0.884 
0.912 
0.939 

10.969 
10.993 
11.014 
11.040 

pKa2 = 3.733 
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Table AD45 Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 Oxalic Acid, Titrant = 0.030 M NaOH in 
0.30 m NaCl, pcH = pHr + 0.136. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pH.r 
0.000 1.880 4.818 2.949 
0.220 1.905 4.876 2.988 
0.486 1.936 4.928 3.025 
0.738 1.966 4.978 3.063 
0.934 1.991 5.028 3.104 
1.170 2.021 5.068 3.138 
1.366 2.048 5.114 3.181 
1.596 2.079 5.142 3.207 
1.802 2.110 5.174 3.238 
2.022 2.144 5.204 3.270 
2.244 2.180 5.230 3.297 
2.372 2.201 5.256 3.327 
2.504 2.224 5.284 3.360 
2.640 2.248 5.308 3.389 
2.780 2.274 5.332 3.419 
2.916 2.302 5.356 3.450 
3.044 2.328 5.378 3.480 
3.162 2.355 5.400 3.511 
3.274 2.380 5.428 3.552 
3.384 2.405 5.446 3.579 
3.512 2.438 5.464 3.607 
3.634 2.470 5.484 3.638 
3.736 2.497 5.502 3.668 
3.822 2.522 5.520 3.699 
3.936 2.558 5.536 3.727 
4.048 2.593 5.552 3.756 
4.132 2.623 5.570 3.790 
4.218 2.654 5.588 3.825 
4.278 2.678 5.604 3.859 
4.348 2.706 5.622 3.895 
4.446 2.749 5.640 3.935 
4.536 2.791 5.656 3.973 
4.610 2.828 5.672 4.012 
4.686 2.869 5.686 4.047 
4.750 2.907 5.704 4.095 

< 733 
J.,LL 4.145 
5.736 4.188 
5.744 4.213 
5.752 4.239 
5.760 4.266 
5.766 4.286 
5.774 4.315 
5.782 4.344 
5.788 4.366 
5.796 4.399 
5.806 4.442 
5.814 4.478 
5.822 4.516 
5.832 4.565 
5.840 4.609 
5.848 4.652 
5.858 4.714 
5.868 4.783 
5.878 4.860 
5.888 4.950 
5.898 5.052 
5.908 5.189 
5.916 5.311 
5.926 5.542 
5.936 5.996 
5.946 7.035 
5.954 8.115 
5.964 8.749 
5.974 8.990 
5.982 9.132 
5.990 9.247 
6.000 9.368 
6.010 9.465 
6.018 9.53 1 
6.028 9.601 

6.038 9.664 
6.048 9.721 
6.056 9.762 
6.064 9.799 
6.074 9.844 
6.082 9.890 
6.090 9.913 
6.100 9.945 
6.108 9.972 
6.146 10.079 
6.184 10.164 
6.222 10.235 
6.262 10.302 
6.306 10.360 
6.350 10.417 
6.418 10.489 
6.488 10.552 
6.556 10.604 
6.620 10.649 
6.694 10.697 
6.760 10.733 
6.840 10.772 
6.934 10.817 
7.032 10.860 
7.138 10.900 
7.256 10.938 
7.356 10.969 
7.464 10.999 
7.566 11.030 

pKa2 = 3.775 
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Table AD46. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 13.45 mL, 0.250 mm01 Oxalic Acid, Titrant = 0.2 M HCl in 0.30 m 
NaCl, pcH = pHr + 0.174. 

HCl, n-L pHr HCl, n-L pHr HCl, mL pHr HCl, mL pHr 
0.000 4.503 0.690 3.282 

3.241 
3.201 
3.174 
3.136 
3.098 
3.057 
3.014 
2.971 
2.93 1 
2.873 
2.830 
2.790 
2.747 
2.704 
2.662 
2.619 
2.581 
2.543 
2.507 
2.473 
2.438 
2.400 
2.367 
2.334 
2.296 
2.261 
2.226 
2.192 

1.512 
1.548 
1.584 
1.618 
1.654 
1.702 
1.750 
1.800 
1.856 
1.912 
1.970 
2.034 
2.096 
2.160 
2.238 
2.314 
2.402 
2.492 
2.570 
2.650 
2.746 
2.864 
2.966 
3.082 
3.232 
3.372 
3.520 
3.682 
3.850 

2.133 
2.104 
2.075 
2.049 
2.023 
1.992 
1.961 
1.933 
1.902 
1.873 
1.845 
1.817 
1.789 
1.765 
1.736 
1.711 
1.682 
1.655 
1.633 
1.612 
1.587 
1.560 
1.536 
1.513 
1.484 
1.458 
1.433 
1.407 
1.383 

4.244 
4.452 
4.672 
4.900 
5.160 
5.426 
5.690 
5.988 
6.302 
6.642 
7.020 
7.420 
7.870 
8.392 
8.952 
9.528 
10.270 
11.056 
11.858 
12.868 
13.856 
14.892 
16.008 
17.250 
18.596 
19.900 
21.942 
24.578 
27.212 

1.331 
1.307 
1.283 
1.260 
1.235 
1.212 
1.190 
1.168 
1.146 
1.124 
1.102 
1.080 
1.057 
1.033 
1.010 
0.988 
0.963 
0.940 
0.919 
0.895 
0.874 
0.855 
0.837 
0.821 
0.803 
0.787 
0.767 
0.743 
0.726 

0.020 4.441 0.720 
0.036 4.389 0.748 
0.052 4.340 0.766 
0.068 4.291 0.792 
0.086 4.243 0.818 
0.104 4.200 0.846 
0.116 4.170 0.874 
0.134 4.129 0.902 
0.154 4.086 0.928 
0.174 4.045 0.964 
0.194 4.007 0.990 
0.216 3.967 1.014 
0.236 3.933 1.040 
0.258 3.895 1.066 
0.280 3.860 1.092 
0.304 3.821 1.118 
0.328 3.783 1.142 
0.354 3.745 1.166 
0.378 3.709 1.190 
0.402 3.675 1.214 
0.428 3.639 1.238 
0.454 3.603 1.266 
0.490 3.554 1.292 
0.516 3.518 1.318 
0.544 3.480 1.350 
0.572 3.443 1.382 
0.600 3.405 1.414 
0.630 3.365 1.448 

1.358 0.662 3.321 1.480 2.161 4.034 - 
pKal = 1.23, pKti = 3.701 
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Table AD47. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 13.45 mL, 0.250 mm01 Oxalic Acid, Titrant = 0.20 M HCl in 0.30 
m NaCl, pcH = pHr + 0.172. 

HCl, mL pHr HCl, mL pHr HCl, mL pHr 
0.000 0.612 3.425 1.384 2.288 
0.018 
0.034 
0.048 
0.062 
0.076 
0.090 
0.104 
0.120 
0.136 
0.152 
0.168 
0.186 
0.204 
0.222 
0.242 
0.264 
0.288 
0.308 
0.330 
0.352 
0.376 
0.404 
0.430 
0.456 
0.482 
0.508 
0.534 
0.560 

4.634 
4.55 1 
4.490 
4.433 
4.385 
4.340 
4.299 
4.261 
4.22 1 
4.182 
4.144 
4.108 
4.072 
4.035 
4.001 
3.965 
3.927 
3.888 
3.855 
3.820 
3.787 
3.750 
3.709 
3.673 
3.635 
3.599 
3.565 
3.530 
3.495 

0.640 
0.670 
0.698 
0.726 
0.752 
0.780 
0.806 
0.832 
0.860 
0.886 
0.912 
0.938 
0.964 
0.990 
1.016 
1.038 
1.064 
1.088 
1.102 
1.128 
1.156 
1.184 
1.208 
1.234 
1.260 
1.288 
1.304 
1.330 

3.387 
3.347 
3.309 
3.270 
3.234 
3.194 
3.156 
3.118 
3.076 
3.037 
3.000 
2.960 
2.918 
2.875 
2.832 
2.797 
2.753 
2.713 
2.689 
2.648 
2.603 
2.560 
2.524 
2.484 
2.446 
2.408 
2.387 
2.354 

1.412 
1.442 
1.476 
1.502 
1.536 
1.570 
1.606 
1.648 
1.694 
1.738 
1.782 
1.842 
1.902 
1.966 
2.096 
2.180 
2.262 
2.354 
2.452 
2.552 
2.664 
2.778 
2.904 
3.056 
3.162 
3.318 
3.472 
3.668 
3.864 

2.257 
2.226 
2.192 
2.167 
2.136 
2.109 
2.080 
2.048 
2.017 
1.987 
1.960 
1.925 
1.893 
1.861 
1.803 
1.769 
1.738 
1.706 
1.673 
1.644 
1.614 
1.584 
1.554 
1.522 
1.499 
1.471 
1.444 
1.412 
1.383 

HCl, nL pHr 
4.098 1.351 
4.338 1.322 
4.568 1.295 
4.854 1.266 
5.092 1.243 
5.388 1.217 
5.696 1.191 
6.006 1.167 
6.308 1.147 
6.798 1.117 
7.268 1.089 
8.302 1.039 
9.144 1.004 
10.014 0.973 
11.068 0.942 
12.018 0.917 
13.056 0.892 
14.140 0.871 
15.360 0.849 
16.906 0.826 
18.912 0.800 
21.208 0.774 
24.338 0.745 
27.270 0.725 

0.586 3.459 1.356 2.322 

pKal = 1.15, pKti = 3.687 
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Table AD48. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.50 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, Titrant = 0.03 M NaOH in 
0.50 m NaCl, pcH = pHr + 0.215. 

NaOH, mL pHr NaOH, n-L pHr NaOH, n-L pHr NaOH, n-L pHr 
0.000 
0.258 
0.486 
0.716 
0.926 
1.104 
1.306 
1.492 
1.680 
1.898 
2.114 
2.318 
2.528 
2.728 
2.922 
3.052 
3.190 
3.136 
3.440 
3.355 
3.656 
3.768 
3.874 
3.986 
4.116 
4.194 
4.264 
4.340 
4.406 
4.486 
4.554 
4.604 
4.652 
4.704 
4.752 

1.811 4.802 2.880 5.680 
1.838 4.838 2.904 5.696 
1.865 4.882 2.934 5.712 
1.893 4.938 2.965 5.728 
1.919 4.966 2.996 5.738 
1.942 5.024 3.020 5.746 
1.969 5.052 3.065 5.756 
1.993 5.080 3.090 5.766 
2.022 5.108 3.116 5.776 
2.055 5.136 3.142 5.786 
2.089 5.166 3.172 5.796 
2.123 5.192 3.198 5.804 
2.160 5.214 3.222 5.814 
2.197 5.240 3.251 5.822 
2.235 5.262 3.276 5.832 
2.263 5.284 3.301 5.844 
2.293 5.310 3.333 5.856 
2.322 5.326 3.355 5.868 
2.353 5.350 3.388 5.880 
2.381 5.376 3.421 5.890 
2.410 5.400 3.455 5.900 
2.442 5.424 3.496 5.908 
2.475 5.450 3.532 5.918 
2.510 5.476 3.582 5.926 
2.556 5.496 3.609 5.930 
2.584 5.514 3.640 5.936 
2.611 5.530 3.670 5.940 
2.642 5.548 3.702 5.946 
2.670 5.564 3.734 5.952 
2.707 5.578 3.764 5.960 
2.740 5.596 3.801 5.968 
2.765 5.614 3.841 5.976 
2.792 5.628 3.873 5.984 
2.821 5.644 3.909 5.992 

5.660 

4.003 
4.048 
4.096 
4.146 
4.179 
4.206 
4.241 
4.279 
4.338 
4.370 
4.414 
4.445 
4.492 
4.534 
4.593 
4.668 
4.763 
4.857 
4.970 
5.102 
5.239 
5.401 
5.747 
6.184 
7.280 
8.236 
8.595 
8.843 
9.009 
9.166 
9.282 
9.379 
9.460 
9.529 
9.575 2.849 3.950 5.998 - 

6.018 9.697 
6.038 9.793 
6.058 9.875 
6.080 9.948 
6.100 10.013 
6.120 10.057 
6.156 10.134 
6.192 10.200 
6.270 10.315 
6.332 10.389 
6.396 10.453 
6.462 10.517 
6.526 10.560 
6.590 10.604 
6.700 10.668 
6.802 10.722 
6.898 10.765 
7.006 10.809 
7.154 10.862 
7.286 10.904 
7.396 10.936 
7.492 10.962 
7.594 10.987 
7.692 11.013 

pKti = 3.620 
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Table AD49. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.50 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, Titrant = 0.03 M NaOH in 
0.50 m NaCl, pcH = pHr + 0.224. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.800 4.674 2.804 

2.834 
2.862 
2.891 
2.927 
2.963 
2.992 
3.006 
3.028 
3.047 
3.071 
3.096 
3.127 
3.155 
3.188 
3.222 
3.256 
3.289 
3.324 
3.359 
3.395 
3.433 
3.473 
3.515 
3.560 
3.600 
3.652 
3.697 
3.727 
3.764 

5.602 
5.616 
5.630 
5.646 
5.658 
5.672 
5.682 
5.696 
5.710 
5.724 
5.734 
5.744 
5.754 
5.764 
5.774 
5.784 
5.794 
5.802 
5.812 
5.822 
5.834 
5.846 
5.858 
5.872 
5.886 
5.900 
5.914 
5.926 
5.938 

3.798 
3.827 
3.857 
3.894 
3.924 
3.960 
3.985 
4.021 
4.061 
4.103 
4.133 
4.165 
4.199 
4.233 
4.269 
4.309 
4.349 
4.383 
4.429 
4.479 
4.543 
4.613 
4.689 
4.786 
4.909 
5.056 
5.286 
5.583 
6.422 

5.948 
5.954 
5.970 
5.988 
6.020 
6.046 
6.074 
6.132 
6.190 
6.248 
6.304 
6.380 
6.456 
6.530 
6.608 
6.690 
6.770 
6.850 
6.944 
7.028 
7.122 
7.208 
7.286 
7.366 
7.442 
7.524 
7.618 
7.698 

8.160 
0.272 
0.534 
0.732 
0.954 
1.154 
1.374 
1.594 
1.824 
2.036 
2.234 
2.430 
2.634 
2.800 
3.012 
3.138 
3.256 
3.366 
3.482 
3.586 
3.696 
3.800 
3.888 
4.018 
4.134 
4.196 
4.294 
4.388 
4.482 

1.831 
1.861 
1.887 
1.914 
1.941 
1.971 
2.004 
2.038 
2.071 
2.104 
2.137 
2.175 
2.210 
2.250 
2.277 
2.304 
2.33 1 
2.360 
2.387 
2.418 
2.448 
2.480 
2.522 
2.563 
2.58 1 
2.624 
2.663 
2.705 
2.756 4.586 

pKa2 = 3.634 

4.728 
4.774 
4.820 
4.872 
4.924 
4.956 
4.982 
5.008 
5.032 
5.060 
5.090 
5.122 
5.152 
5.184 
5.216 
5.248 
5.276 
5.306 
5.334 
5.362 
5.390 
5.418 
5.446 
5.474 
5.498 
5.528 
5.552 
5.568 
5.586 5.942 7.055 

8.596 
9.074 
9.338 
9.602 
9.748 
9.863 
10.035 
10.159 
10.256 
10.332 
10.416 
10.486 
10.546 
10.600 
10.649 
10.693 
10.73 1 
10.774 
10.809 
10.844 
10.874 
10.900 
10.919 
10.945 
10.965 
10.990 
11.011 
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Table AD50. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.50 m NaCl 
at 25°C. Initial Volume = 13.55 mL, 0.250 mm01 Oxalic Acid, Titrant = 0.20 M HCl in 0.50 
m NaCl, pcH = pHr + 0.257. 

HCl, n-L pHr HCl, mL pHr HCl, mL pHr HCl, n-L pHr 
0.000 10.605 0.608 3.547 1.470 2.287 
0.050 
0.080 
0.100 
0.110 
0.120 
0.132 
0.142 
0.152 
0.164 
0.176 
0.188 
0.200 
0.212 
0.224 
0.236 
0.250 
0.264 
0.278 
0.292 
0.308 
0.324 
0.340 
0.358 
0.374 
0.390 
0.408 
0.426 
0.444 
0.466 
0.486 
0.510 
0.534 
0.558 
0.582 

10.170 
5.808 
5.340 
5.208 
5.042 
4.888 
4.789 
4.708 
4.626 
4.554 
4.491 
4.433 
4.382 
4.335 
4.292 
4.245 
4.200 
4.160 
4.123 
4.082 
4.045 
4.005 
3.965 
3.932 
3.900 
3.866 
3.83 1 
3.801 
3.763 
3.730 
3.692 
3.656 
3.620 
3.584 

0.632 
0.656 
0.682 
0.708 
0.734 
0.760 
0.788 
0.806 
0.830 
0.858 
0.888 
0.910 
0.936 
0.962 
0.986 
1.010 
1.036 
1.062 
1.086 
1.110 
1.134 
1.156 
1.178 
1.200 
1.224 
1.248 
1.272 
1.298 
1.322 
1.346 
1.372 
1.396 
1.422 
1.446 

3.513 1.496 2.255 
3.476 1.520 2.227 
3.441 1.546 2.199 
3.404 1.574 2.170 
3.369 1.604 2.139 
3.332 1.634 2.110 
3.293 1.666 2.08 1 
3.270 1.700 2.052 
3.237’ 1.736 2.023 
3.199 1.774 1.995 
3.156 1.814 1.966 
3.126 1.858 1.935 
3.089 1.912 1.900 
3.052 1.958 1.873 
3.017 2.014 1.840 
2.98 1 2.070 1.810 
2.943 2.128 1.781 
2.903 2.186 1.754 
2.865 2.258 1.724 
2.827 2.358 1.684 
2.789 2.438 1.655 
2.755 2.518 1.629 
2.721 2.610 1.600 
2.686 2.710 1.570 
2.648 2.822 1.539 
2.610 2.940 1.510 
2.571 3.070 1.480 
2.53 1 3.210 1.449 
2.493 3.360 1.419 
2.457 3.520 1.389 
2.419 3.690 1.361 
2.385 3.872 1.332 
2.350 4.062 1.304 

4.490 
4.720 
4.960 
5.220 
5.510 
5.820 
6.170 
6.520 
6.910 
7.400 
8.000 
8.496 
9.102 
9.812 
10.610 
11.958 
12.810 
13.796 
14.914 
16.220 
17.472 
18.840 
20.528 
22.350 
24.390 
27.386 

1.249 
1.223 
1.198 
1.173 
1.146 
1.120 
1.100 
1.077 
1.052 
1.023 ’ 
0.992 
0.969 
0.943 
0.916 
0.889 
0.851 
0.829 
0.807 
0.785 
0.763 
0.743 
0.725 
0.707 
0.687 
0.669 
0.647 

2.318 4.270 1.276 

pKal = 1.26, pKa2 = 3.666 
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Table AD51. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 1 .O m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, Titrant = 0.03 M NaOH in 1.0 
m NaCl, pcH = pHr + 0.27 1. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

4.786 2.767 0.000 
0.118 
0.264 
0.400 
0.542 
0.680 
0.814 
0.932 
1.074 
1.202 
1.322 
1.446 
1.574 
1.698 
1.814 
1.934 
2.052 
2.166 
2.278 
2.398 
2.506 
2.614 
2.722 
2.824 
2.938 
3.012 
3.124 
3.236 
3.340 
3.432 
3.526 
3.668 
3.772 
3.872 
3.988 
4.100 
4.208 
4.312 
4.388 
4.460 
4.540 
4.618 

1.748 
1.758 
1.774 
1.789 
1.806 
1.823 
1.838 
1.853 
1.871 
1.887 
1.904 
1.920 
1.937 
1.955 
1.972 
1.991 
2.009 
2.027 
2.045 
2.064 
2.084 
2.102 
2.122 
2.142 
2.164 
2.178 
2.202 
2.227 
2.25 1 
2.273 
2.296 
2.334 
2.362 
2.391 
2.426 
2.464 
2.502 
2.540 
2.571 
2.602 
2.639 
2.676 

5.792 4.112 
4.146 
4.177 
4.219 
4.263 
4.308 
4.330 
4.350 
4.370 
4.390 
4.412 
4.434 
4.480 
4.517 
4.542 
4.569 
4.611 
4.656 
4.687 
4.739 
4.794 
4.856 
4.920 
4.999 
5.089 
5.199 
5.340 
5.526 
5.851 
6.532 
7.916 
8.392 
8.611 
8.818 
8.962 
9.039 
9.107 
9.163 
9.238 
9.304 
9.363 
9.413 

6.056 
6.068 
6.078 
6.092 
6.104 
6.114 
6.126 
6.136 
6.148 
6.176 
6.204 
6.232 
6.290 
6.342 
6.396 
6.456 
6.520 
6.582 
6.674 
6.774 
6.890 
6.994 
7.094 
7.196 
7.300 
7.422 
7.554 
7.712 
7.850 
8.024 
8.184 
8.314 
8.474 

9.583 
9.645 
9.691 
9.747 
9.788 
9.822 
9.858 
9.885 
9.915 
9.979 
10.036 
10.085 
10.170 
10.235 
10.293 
10.350 
10.402 
10.448 
10.505 
10.560 
10.616 
10.660 
10.698 
10.734 
10.766 
10.801 
10.835 
10.873 
10.903 
10.938 
10.966 
10.988 
11.015 

4.866 
4.918 
4.982 
5.008 
5.034 
5.058 
5.078 
5.102 
5.126 
5.150 
5.174 
5.204 
5.238 
5.268 
5.292 
5.316 
5.340 
5.364 
5.390 
5.418 
5.448 
5.466 
5.488 
5.510 
5.530 
5.546 
5.562 
5.574 
5.590 
5.608 
5.626 
5.644 
5.664 
5.682 
5.700 
5.712 
5.722 
5.732 
5.744 
5.760 
5.772 
5.782 4.698 2.717 

pKa2 = 3.627 

2.816 
2.851 
2.895 
2.914 
2.933 
2.952 
2.969 
2.988 
3.008 
3.029 
3.051 
3.082 
3.115 
3.145 
3.170 
3.198 
3.225 
3.254 
3.287 
3.322 
3.364 
3.390 
3.423 
3.457 
3.488 
3.516 
3.543 
3.565 
3.595 
3.630 
3.666 
3.703 
3.748 
3.789 
3.834 
3.865 
3.890 
3.919 
3.954 
4.002 
4.040 
4.074 

5.802 
5.810 
5.820 
5.830 
5.840 
5.844 
5.848 
5.852 
5.856 
5.860 
5.864 
5.872 
5.878 
5.882 
5.886 
5.892 
5.898 
5.902 
5.908 
5.914 
5.920 
5.926 
5.932 
5.938 
5.944 
5.950 
5.956 
5.962 
5.968 
5.974 
5.978 
5.982 
5.988 
5.994 
5.998 
6.002 
6.006 
6.012 
6.018 
6.024 
6.030 
6.036 9.458 
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Table AD52. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 1 .O m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, Titrant = 0.03 M NaOH in 1.0 
m NaCl, pcH = pHr + 0.3 16. 

NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.706 5.102 2.971 5.762 4.024 
0.134 1.720 5.126 2.992 5.772 4.057 
0.348 1.744 5.156 3.019 5.780 4.087 
0.576 1.772 5.188 3.050 5.790 4.125 
0.740 1.792 5.220 3.081 5.802 4.172 
0.976 1.822 5.252 3.114 5.810 4.205 
1.212 1.853 5.280 3.144 5.820 4.252 
1.490 1.890 5.308 3.176 5.832 4.3 10 
1.740 1.926 5.332 3.203 5.844 4.37 1 
1.994 1.964 5.358 3.235 5.854 4.425 
2.232 2.003 5.388 3.273 5.864 4.485 
2.442 2.039 5.416 3.310 5.876 4.564 
2.610 2.068 5.442 3.346 5.888 4.65 1 
2.796 2.103 5.470 3.388 5.900 4.755 
2.948 2.134 5.494 3.424 5.912 4.877 
3.122 2.171 5.520 3.467 5.922 5.005 
3.292 2.209 5.542 3.504 5.934 5.205 
3.442 2.244 5.564 3.543 5.944 5.483 
3.586 2.280 5.586 3.584 5.954 6.047 
3.722 2.316 5.606 3.623 5.958 6.570 
3.850 2.354 5.616 3.643 5.962 6.955 
3.982 2.395 5.624 3.660 5.966 7.315 
4.108 2.436 5.630 3.672 5.970 7.773 
4.216 2.475 5.642 3.699 5.972 7.967 
4.310 2.511 5.652 3.722 5.974 8.195 
4.398 2.548 5.662 3.745 5.978 8.287 
4.492 2.589 5.672 3.769 5.982 8.388 
4.582 2.63 1 5.682 3.794 5.984 8.448 
4.664 2.674 5.690 3.813 5.988 8.546 
4.760 2.728 5.702 3.844 5.990 8.595 
4.816 2.762 5.712 3.872 5.994 8.672 
4.876 2.801 5.724 3.905 6.002 8.811 
4.936 2.841 5.734 3.935 6.010 8.927 
4.994 2.883 5.744 3.965 6.018 9.027 

6.034 9.195 
6.042 9.263 
6.050 9.326 
6.058 9.383 
6.066 9.434 
6.088 9.555 
6.108 9.645 
6.128 9.723 
6.152 9.800 
6.186 9.896 
6.220 9.970 
6.252 10.033 
6.276 10.074 
6.340 10.167 
6.402 10.242 
6.492 10.33 1 
6.598 10.417 
6.704 10.489 
6.826 10.555 
6.932 10.607 
7.042 10.659 
7.160 10.702 
7.252 10.734 
7.358 10.768 
7.476 10.801 
7.602 10.834 
7.708 10.859 
7.808 10.882 
7.912 10.904 
8.018 10.923 
8.124 10.945 
8.238 10.966 
8.332 10.982 
8.444 11.003 

5.052 2.929 5.754 3.997 6.026 9.116 

pKa2 = 3.627 
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Table AD53. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 1 .O m NaCl 
at 25°C. Initial Volume = 13.00 mL, 0.250 mm01 of Oxalic Acid, Titrant = 0.20 M HCl in 1.0 
m NaCl, pcH = pHr + 0.356. 

HCl, mL pHr HCl, mL pHr HCl, mL pHr HCl, mL pHr 
7 f-l<7 0.000 

0.012 
0.026 
0.038 
0.050 
0.062 
0.074 
0.088 
0.102 
0.126 
0.144 
0.158 
0.176 
0.194 
0.212 
0.232 
0.252 
0.272 
0.292 
0.314 
0.336 
0.358 
0.382 
0.406 
0.430 
0.454 
0.478 
0.504 
0.532 
0.558 

4.083 
4.053 
4.004 
3.967 
3.933 
3.901 
3.871 
3.838 
3.806 
3.753 
3.715 
3.686 
3.652 
3.618 
3.586 
3.553 
3.521 
3.488 
3.456 
3.422 
3.391 
3.360 
3.327 
3.295 
3.262 
3.229 
3.204 
3.168 
3.128 
3.094 

0.584 
0.610 
0.636 
0.662 
0.690 
0.718 
0.744 
0.770 
0.796 
0.822 
0.848 
0.872 
0.896 
0.920 
0.944 
0.968 
0.994 
1.018 
1.042 
1.066 
1.094 
1.118 
1.144 
1.168 
1.194 
1.220 
1.248 
1.276 
1.304 

J.“J I 

3.021 
2.985 
2.949 
2.909 
2.871 
2.834 
2.797 
2.759 
2.719’ 
2.681 
2.644 
2.606 
2.570 
2.534 
2.496 
2.456 
2.420 
2.383 
2.347 
2.307 
2.273 
2.238 
2.208 
2.173 
2.141 
2.108 
2.075 
2.045 

1.364 
1.396 1.952 
1.428 1.922 
1.462 1.891 
1.496 1.862 
1.532 1.831 
1.570 1.804 
1.612 1.775 
1.660 1.746 
1.712 1.715 
1.768 1.684 
1.826 1.653 
1.886 1.621 
1.948 1.592 
2.014 1.563 
2.084 1.534 
2.160 1.507 
2.254 1.474 
2.350 1.445 
2.456 1.415 
2.564 1.388 
2.680 1.358 
2.802 1.331 
2.940 1.300 
3.050 1.276 
3.252 1.242 
3.452 1.208 
3.644 1.180 
3.886 1.146 
4.100 1.117 

4.326 
4.570 
4.852 
5.158 
5.476 
5.836 
6.222 
6.736 
7.340 
7.942 
8.558 
9.304 
9.932 
10.736 
11.704 
12.760 
13.966 
15.526 
17.130 
18.924 
20.388 
23.226 
25.972 

1.090 
1.065 
1.038 
1.012 
0.985 
0.958 
0.93 1 
0.904 
0.87 1 
0.842 ’ 
0.816 
0.787 
0.764 
0.738 
0.711 
0.686 
0.662 
0.633 
0.608 
0.584 
0.564 
0.535 
0.510 

1.334 

pKal = 0.80 pK,;? = 3.537 

2.014 
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Table AD54. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 1.0 m NaCl 
at 25°C. Initial Volume = 13.00 mL, 0.250 mm01 Oxalic Acid, Titrant = 0.20 M HCl in 1 .O m 
NaCl, pcH = pHr + 0.338. 

HCl, mL pHr HCl, mL pHr HCl, mL pHr HCl, mL pHr 
0.000 4.043 0.588 
0.012 4.012 0.614 
0.024 3.974 0.640 
0.036 3.940 0.666 
0.048 3.909 0.692 
0.062 3.875 0.716 
0.078 3.836 0.740 
0.102 3.784 0.764 
0.116 3.756 0.788 
0.132 3.724 0.810 
0.148 3.694 0.832 
0.166 3.663 0.854 
0.184 3.63 1 0.876 
0.204 3.598 0.898 
0.224 3.564 0.920 
0.244 3.53 1 0.942 
0.264 3.500 0.970 
0.286 3.468 0.992 
0.308 3.433 1.014 
0.330 3.402 1.036 
0.352 3.368 1.060 
0.374 3.337 1.084 
0.400 3.301 1.108 
0.424 3.269 1.132 
0.448 3.236 1.156 
0.474 3.200 1.180 
0.498 3.168 1.206 
0.516 3.144 1.234 
0.540 3.112 1.264 
0.564 3.081 1.294 

3.050 1.326 
3.016 1.358 
2.980 1.392 
2.945 1.428 
2.908 1.466 
2.875 1.514 
2.842 1.564 
2.808 1.614 
2.773 1.664 
2.741’ 1.720 
2.708 1.780 
2.674 1.852 
2.641 1.920 
2.609 1.996 
2.574 2.080 
2.540 2.160 
2.499 2.250 
2.466 2.356 
2.433 2.470 
2.401 2.590 
2.366 2.732 
2.332 2.870 
2.298 3.018 
2.264 3.198 
2.233 3.378 
2.204 3.562 
2.171 3.768 
2.139 3.976 
2.104 4.200 
2.073 4.450 

2.039 
2.008 
1.976 
1.945 
1.913 
1.875 
1.840 
1.806 
1.774 
1.742 
1.710 
1.674 
1.642 
1.610 
1.576 
1.547 
1.516 
1.482 
1.450 
1.418 
1.383 
1.352 
1.321 
1.287 
1.254 
1.220 
1.187 
1.157 
1.129 
1.101 

4.710 1.075 
5.036 1.046 
5.342 1.020 
5.678 0.993 
6.078 0.965 
6.746 0.923 
7.134 0.901 
7.760 0.869 
8.158 0.851 
8.814 0.824 ’ 
9.700 0.792 
10.722 0.761 
11.818 0.732 
13.030 0.705 
14.246 0.682 
15.560 0.66 1 
16.952 0.641 
18.688 0.618 
20.556 0.598 
22.562 0.578 
25.830 0.553 

pKal = 1.11, pKa2 = 3.553 
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Table AD55. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 2.0 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, Titrant = 0.030 M NaOH in 
2.0 m NaCl, pcH = pHr + 0.5 18. 

NaOH, mL pHr NaOH, mL pHr 
0.000 
0.236 
0.488 
0.718 
0.972 
1.222 
1.424 
1.606 
1.816 
2.032 
2.212 
2.270 
2.500 
2.612 
2.728 
2.850 
2.962 
3.072 
3.186 
3.288 
3.408 
3.524 
3.628 
3.734 
3.842 
3.968 
4.072 
4.174 
4.254 
4.334 
4.418 
4.506 
4.596 
4.660 
4.714 
4.770 
4.820 
4.868 
4.918 
4.960 

1.503 
1.530 
1.560 
1.587 
1.619 
1.653 
1.679 
1.707 
1.738 
1.772 
1.802 
1.829 
1.852 
1.873 
1.895 
1.919 
1.942 
1.965 
1.990 
2.015 
2.044 
2.075 
2.103 
2.134 
2.166 
2.207 
2.243 
2.28 1 
2.313 
2.345 
2.383 
2.425 
2.472 
2.506 
2.541 
2.573 
2.607 
2.641 
2.677 

5.000 
5.050 
5.078 
5.104 
5.128 
5.146 
5.174 
5.196 
5.222 
5.248 
5.274 
5.298 
5.324 
5.346 
5.368 
5.396 
5.410 
5.426 
5.442 
5.456 
5.468 
5.480 
5.494 
5.508 
5.522 
5.534 
5.548 
5.562 
5.574 
5.586 
5.608 
5.618 
5.630 
5.645 
5.650 
5.660 
5.672 
5.682 
5.694 

2.743 
2.786 
2.811 
2.836 
2.860 
2.876 
2.906 
2.93 1 
2.961 
2.991 
3.023 
3.052 
3.089 
3.119 
3.152 
3.193 
3.216 
3.241 
3.267 
3.292 
3.315 
3.336 
3.363 
3.390 
3.418 
3.444 
3.474 
3.496 
3.535 
3.574 
3.625 
3.652 
3.682 
3.711 
3.742 
3.775 
3.813 
3.846 
3.889 

NaOH, mL pHr NaOH, mL pHr 
5.716 3.980 6.008 9.636 

6.028 9.709 
6.046 9.762 
6.064 9.812 
6.082 9.857 
6.106 9.909 
6.128 9.95 1 
6.152 9.994 
6.178 10.036 
6.230 10.109 
6.278 10.165 
6.328 10.218 
6.382 10.268 
6.448 10.321 
6.550 10.391 
6.656 10.453 
6.758 10.505 
6.856 10.549 
6.984 10.600 
7.102 10.642 
7.224 10.681 
7.342 10.715 
7.478 10.75 1 
7.602 10.782 
7.726 10.8 10 
7.874 10.840 
8.060 10.874 
8.322 10.918 
8.608 10.958 
8.824 10.988 
8.928 11.005 

5.720 4.001 
5.726 4.026 
5.732 4.053 
5.738 4.080 
5.744 4.109 
5.748 4.132 
5.756 4.172 
5.760 4.193 
5.768 4.236 
5.778 4.290 
5.782 4.315 
5.788 4.356 
5.794 4.400 
5.804 4.474 
5.812 4.542 
5.820 4.616 
5.828 4.703 
5.836 4.801 
5.844 4.921 
5.850 5.022 
5.854 5.103 
5.860 5.264 
5.866 5.500 
5.872 5.914 
5.876 6.412 
5.880 6.881 
5.884 7.566 
5.888 8.083 
5.894 8.408 
5.900 8.624 
5.906 8.782 
5.912 8.894 
5.918 8.994 
5.924 9.075 
5.928 9.124 
5.934 9.191 
5.950 9.329 
5.968 9.450 
5.990 9.562 2.709 

pKa2 = 3.623 

5.704 3.929 
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Table AD56. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 2.0 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 of Oxalic Acid, Titrant = 0.030 M NaOH in 
2.0 m NaCl, pcH = pHr + 0.690. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL ,pHr 
0.000 1.506 
0.268 1.535 
0.462 1.558 
0.632 1.578 
0.842 1.604 
1.046 1.630 
1.242 1.656 
1.466 1.687 
1.698 1.721 
1.928 1.756 
2.136 1.789 
2.304 1.817 
2.502 1.851 
2.704 1.889 
2.926 1.933 
3.058 1.961 
3.184 1.988 
3.322 2.021 
3.450 2.053 
3.586 2.089 
3.720 2.126 
3.812 2.154 
3.896 2.180 
3.998 2.213 
4.084 2.243 
4.174 2.278 
4.250 2.306 
4.332 2.340 
4.414 2.376 
4.504 2.419 
4.582 2.458 
4.668 2.505 
4.756 2.557 
4.8 10 2.592 
4.864 2.629 
4.922 2.67 1 
4.982 2.717 
5.032 2.759 
5.058 2.78 1 

5.108 
5.128 
5.150 
5.180 
5.208 
5.234 
5.262 
5.286 
5.316 
5.346 
5.376 
5.406 
5.434 
5.450 
5.468 
5.486 
5.502 
5.518 
5.532 
5.548 
5.560 
5.574 
5.590 
5.608 
5.620 
5.630 
5.640 
5.650 
5.660 
5.670 
5.680 
5.690 
5.700 
5.710 
5.722 
5.732 
5.742 
5.752 
5.762 
5.770 

2.827 
2.847 
2.868 
2.899 
2.929 
2.959 
2.992 
3.022 
3.060 
3.101 
3.145 
3.188 
3.234 
3.260 
3.292 
3.324 
3.353 
3.384 
3.414 
3.445 
3.472 
3.504 
3.545 
3.589 
3.622 
3.65 1 
3.680 
3.709 
3.740 
3.771 
3.805 
3.838 
3.875 
3.912 
3.961 
4.005 
4.048 
4.096 
4.144 
4.189 

5.780 4.243 
5.790 4.302 
5.800 4.366 
5.810 4.441 
5.820 4.5 14 
5.832 4.622 
5.842 4.726 
5.852 4.854 
5.862 5.027 
5.872 5.271 
5.882 5.751 
5.888 6.43 1 
5.892 7.060 
5.894 7.665 
5.898 8.079 
5.900 8.254 
5.904 8.428 
5.906 8.507 
5.908 8.571 
5.910 8.624 
5.914 8.716 
5.916 8.768 
5.920 8.841 
5.926 8.938 
5.930 9.002 
5.934 9.058 
5.938 9.109 
5.942 9.160 
5.946 9.195 
5.960 9.312 
5.974 9.411 
5.992 9.512 
6.010 9.593 
6.028 9.661 
6.044 9.714 
6.060 9.763 
6.078 9.813 
6.098 9.860 
6.114 9.895 

6.146 9.956 
6.160 9.98 1 
6.176 10.008 
6.204 10.05 1 
6.213 10.091 
6.264 10.129 
6.288 10.156 
6.314 10.186 
6.346 10.219 
6.404 10.269 
6.474 10.324 
6.542 10.373 
6.602 10.411 
6.668 10.448 
6.732 10.482 
6.836 10.529 
6.938 10.572 
7.032 10.608 
7.134 10.643 
7.234 10.674 
7.352 10.709 
7.520 10.75 1 
7.689 10.793 
7.852 10.826 
7.980 10.849 
8.112 10.872 
8.246 10.897 
8.412 10.922 
8.562 10.944 
8.712 10.964 
8.868 10.983 
9.078 11.014 

5.084 2.804 6.130 9.927 - 
pKal = 3.653 
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Table AD57. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 3.0 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, Titrant = 0.030 M NaOH in 
3.0 m NaCl, pcH = pHr + 0.690. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, n-L pHr 
0.000 1.306 5.124 

3.769 

2.588 
2.607 
2.628 
2.653 
2.68 1 
2.705 
2.740 
2.776 
2.810 
2.842 
2.879 
2.909 
2.940 
2.973 
3.010 
3.048 
3.089 
3.120 
3.153 
3.188 
3.222 
3.261 
3.291 
3.316 
3.346 
3.379 
3.409 
3.434 
3.461 
3.484 
3.512 
3.535 
3.565 
3.591 
3.617 
3.649 
3.677 
3.708 
3.734 

5.804 

6.002 

5.812 
5.822 
5.832 
5.840 
5.848 
5.852 
5.858 
5.864 
5.870 
5.874 
5.880 
5.884 
5.888 
5.892 
5.896 
5.902 
5.908 
5.914 
5.920 
5.926 
5.932 
5.936 
5.942 
5.948 
5.952 
5.956 
5.962 
5.966 
5.970 
5.976 
5.980 
5.984 
5.988 
5.990 
5.992 
5.996 
5.998 
6.000 

3.801 
3.835 
3.879 
3.928 
3.965 
4.005 
4.029 
4.062 
4.096 
4.133 
4.159 
4.200 
4.228 
4.255 
4.284 
4.314 
4.358 
4.409 
4.461 
4.516 
4.577 
4.644 
4.697 
4.78 1 
4.877 
4.966 
5.046 
5.205 
5.366 
5.576 
6.112 
6.732 
7.645 
8.176 
8.348 
8.464 
8.596 
8.666 
8.728 
8.780 

6.010 
6.004 

6.022 
6.036 
6.050 
6.066 
6.082 
6.098 
6.112 
6.126 
6.144 
6.174 
6.204 
6.236 
6.268 
6.298 
6.364 
6.424 
6.486 
6.556 
6.630 
6.722 
6.816 
6.916 
7.018 
7.156 
7.282 
7.418 
7.584 
7.748 
7.956 
8.196 
8.360 
8.526 
8.698 
8.936 
9.124 
9.366 
9.598 

8.921 
9.087 

8.824 

9.225 
9.333 
9.430 
9.512 
9.58 1 
9.632 
9.676 
9.729 
9.804 
9.868 
9.927 
9.978 
10.022 
10.102 
10.164 
10.220 
10.274 
10.326 
10.38 1 
10.430 
10.476 
10.519 
10.570 
10.610 
10.650 
10.693 
10.732 
10.775 
10.818 
10.845 
10.872 
10.895 
10.927 
10.948 
10.977 
11.004 

0.266 
0.494 
0.718 
0.930 
1.154 
1.392 
1.628 
1.822 
2.022 
2.224 
2.440 
2.650 
2.858 
3.094 
3.242 
3.364 
3.490 
3.594 
3.678 
3.778 
3.874 
3.992 
4.104 
4.218 
4.328 
4.408 
4.490 
4.534 
4.622 
4.702 
4.746 
4.792 
4.844 
4.896 
4.944 
5.006 
5.032 
5.062 
5.094 

.336 
-361 
.389 
.415 
.445 
.476 
-509 

1.538 
1.568 
1.600 
1.637 
1.674 
1.713 
1.763 
1.794 
1.822 
1.854 
1.881 
1.903 
1.931 
1.960 
1.996 
2.033 
2.075 
2.117 
2.150 
2.186 
2.207 
2.250 
2.292 
2.316 
2.344 
2.377 
2.411 
2.444 
2.490 
2.508 
2.534 
2.561 

5.146 
5.168 
5.194 
5.222 
5.244 
5.276 
5.308 
5.336 
5.362 
5.390 
5.412 
5.434 
5.456 
5.480 
5.504 
5.528 
5.546 
5.564 
5.582 
5.600 
5.618 
5.632 
5.644 
5.656 
5.670 
5.682 
5.692 
5.702 
5.710 
5.720 
5.728 
5.738 
5.746 
5.754 
5.764 
5.772 
5.780 
5.788 
5.796 

pKa2 = 3.723 
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Table AD58. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 3.0 m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 Oxalic Acid, Titrant = 0.030 M NaOH in 
3.0 m NaCl, pcH = pHr + 0.690. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 1.326 5.264 2.756 5.870 4.250 
0.262 1.356 5.286 2.784 5.880 4.315 
0.498 1.382 5.308 2.810 5.888 4.375 
0.702 1.407 5.332 2.840 5.894 4.424 
0.914 1.432 5.352 2.865 5.900 4.481 
1.136 1.461 5.376 2.897 5.910 4.574 
1.328 1.487 5.402 2.932 5.916 4.641 
1.532 1.514 5.426 2.966 5.924 4.740 
1.758 1.547 5.444 2.993 5.930 4.826 
1.968 1.578 5.464 3.025 5.936 4.933 
2.214 1.618 5.486 3.061 5.942 5.060 
2.466 1.660 5.508 3.096 5.948 5.231 
2.698 1.703 5.532 3.138 5.952 5.382 
2.906 1.742 5.556 3.183 5.958 5.734 
3.096 1.781 5.576 3.221 5.964 6.446 
3.256 1.816 5.600 3.271 5.970 7.377 
3.412 1.853 5.620 3.315 5.974 7.940 
3.552 1.888 5.634 3.346 5.978 8.216 
3.670 1.920 5.646 3.374 5.982 8.399 
3.796 1.956 5.660 3.408 5.986 8.525 
3.912 1.990 5.676 3.448 5.992 8.687 
4.028 2.029 5.692 3.492 5.996 8.773 
4.146 2.068 5.700 3.514 6.002 8.880 
4.268 2.113 5.706 3.532 6.006 8.940 
4.344 2.143 5.714 3.555 6.012 9.021 
4.408 2.171 5.722 3.579 6.018 9.089 
4.500 2.212 5.732 3.611 6.026 9.171 
4.588 2.253 5.742 3.643 6.034 9.239 
4.640 2.282 5.752 3.677 6.040 9.286 
4.696 2.311 5.760 3.706 6.054 9.377 
4.754 2.345 5.766 3.727 6.068 9.454 
4.808 2.377 5.776 3.765 6.082 9.516 
4.864 2.414 5.784 3.796 6.096 9.575 
4.916 2.449 5.794 3.837 6.110 9.625 
4.986 2.501 5.802 3.871 6.124 9.669 
5.060 2.560 5.810 3.907 6.136 9.705 
5.082 2.578 5.820 3.954 6.150 9.743 
5.108 2.601 5.828 3.996 6.164 9.778 
5.138 2.629 5.834 4.026 6.178 9.810 
5.158 2.649 5.840 4.069 6.190 9.836 
5.184 2.674 5.846 4.110 6.216 9.887 
5.210 2.701 5.854 4.151 6.242 9.931 

6.288 10.001 
6.312 10.034 
6.366 10.097 
6.430 10.161 
6.490 10.214 
6.552 10.262 
6.620 10.309 
6.724 10.369 
6.828 10.423 
6.930 10.469 
7.032 10.5 10 
7.152 10.555 
7.278 10.594 
7.398 10.629 
7.536 10.667 
7.646 10.694 
7.772 10.722 
7.886 10.745 
8.010 10.767 
8.138 10.793 
8.286 10.818 
8.454 10.845 
8.682 10.877 
9.054 10.923 
9.298 10.950 
9.456 10.966 
9.678 10.989 
9.822 11.007 

5.242 2.734 5.862 4.196 6.264 9.967 

pK,;! = 3.709 
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Table AD59. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 5.0 m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 Oxalic Acid, Titrant = 0.030 M NaOH in 
5.0 m NaCl, pcH = pHr + 1.167. 

NaOH, n-L pHr NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.266 
0.560 
0.824 
1.032 
1.262 
1.498 
1.726 
1.932 
2.142 
2.332 
2.520 
2.738 
2.950 
3.154 
3.352 
3.576 
3.800 
3.904 
4.006 
4.110 
4.206 
4.326 
4.512 
4.604 
4.680 
4.752 
4.836 
4.906 
4.956 
5.008 
5.058 
5.106 
5.154 
5.212 
5.240 
5.268 
5.292 
5.316 
5.340 

0.852 5.366 
0.88 1 
0.917 
0.949 
0.976 
1.006 
1.038 
1.071 
1.103 
1.136 
1.167 
1.200 
1.241 
1.281 
1.323 
1.369 
1.425 
1.488 
1.520 
1.588 
1.622 
1.668 
1.715 
1.749 
1.796 
1.837 
1.878 
1.932 
1.981 
2.017 
2.060 
2.103 
2.146 
2.194 
2.257 
2.287 
2.323 
2.352 
2.385 
2.417 

pKa2 = 3.930 

5.390 
5.416 
5.436 
5.462 
5.486 
5.516 
5.540 
5.562 
5.586 
5.604 
5.626 
5.648 
5.672 
5.690 
5.702 
5.712 
5.726 
5.736 
5.746 
5.756 
5.768 
5.780 
5.790 
5.800 
5.812 
5.820 
5.832 
5.844 
5.856 
5.868 
5.874 
5.878 
5.886 
5.894 
5.900 
5.906 
5.914 
5.920 
5.928 

2.454 5.936 4.120 
2.489 5.944 4.182 
2.528 5.952 4.250 
2.560 5.960 4.323 
2.603 5.968 4.403 
2.644 5.974 4.468 
2.697 5.982 4.565 
2.742 5.990 4.678 
2.785 5.996 4.780 
2.833 6.004 4.940 
2.871 6.008 5.054 
2.919 6.012 5.181 
2.967 6.016 5.365 
3.006 6.020 5.609 
3.072 6.024 5.975 
3.102 6.028 6.456 
3.129 6.032 7.317 
3.167 6.038 8.017 
3.197 6.042 8.335 
3.226 6.046 8.521 
3.257 6.050 8.637 
3.294 6.056 8.771 
3.336 6.060 8.857 
3.370 6.064 8.924 
3.406 6.070 9.005 
3.452 6.078 9.093 
3.482 6.090 9.201 
3.533 6.102 9.288 
3.587 6.114 9.362 
3.642 6.132 9.451 
3.701 6.150 9.527 
3.730 6.170 9.596 
3.751 6.194 9.668 
3.795 6.216 9.723 
3.840 6.242 9.778 
3.874 6.266 9.826 
3.913 6.302 9.888 
3.963 6.342 9.949 
4.001 6.398 10.019 

6.534 
6.626 
6.722 
6.828 
6.928 
7.046 
7.164 
7.250 
7.338 
7.436 
7.568 
7.742 
7.916 
8.030 
8.148 
8.268 
8.392 
8.592 
8.832 
9.004 
9.138 
9.270 
9.404 
9.610 
9.764 
9.976 
7.886 
8.010 
8.138 
8.286 
8.454 
8.682 
9.054 
9.298 
9.456 
9.678 
9.822 

10.151 
10.223 
10.280 
10.34 1 
10.392 
10.440 
10.485 
10.5 15 
10.544 
10.575 
10.610 
10.650 
10.687 
10.711 
10.734 
10.753 
10.773 
10.801 
10.835 
10.858 
10.874 
10.888 
10.903 
10.924 
10.939 
10.962 
10.745 
10.767 
10.793 
10.818 
10.845 
10.877 
10.923 
10.950 
10.966 
10.989 
11.007 

4.060 6.456 10.080 
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Table AD60. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 5.0 m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.0150 mmol Oxalic Acid, Titrant = 0.030 M NaOH in 
5.0mNaCl,pcH=pHr+ 1.155. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, n-L pHr 
0.000 0.862 5.452 2.633 5.940 4.425 
0.278 0.894 5.474 2.670 5.948 4.517 
0.502 0.920 5.494 2.707 5.962 4.714 
0.720 0.946 5.5 14 2.744 5.972 4.907 
0.952 0.974 5.542 2.799 5.982 5.181 
1.204 1.008 5.556 2.828 5.992 5.720 
1.406 1.035 5.568 2.852 5.996 6.158 
1.608 1.063 5.584 2.888 6.002 7.257 
1.828 1.096 5.598 2.919 6.006 7.815 
2.038 1.127 5.610 2.945 6.008 8.038 
2.256 1.163 5.626 2.982 6.012 8.260 
2.456 1.196 5.640 3.017 6.014 8.348 
2.642 1.230 5.654 3.050 6.018 8.491 
2.854 1.270 5.666 3.082 6.022 8.607 
3.038 1.307 5.680 3.119 6.028 8.737 
3.236 1.350 5.694 3.157 6.034 8.846 
3.382 1.386 5.706 3.193 6.048 9.026 
3.504 1.416 5.722 3.241 6.060 9.142 
3.640 1.451 5.738 3.291 6.076 9.262 
3.766 1.487 5.752 3.339 6.092 9.354 
3.912 1.530 5.766 3.387 6.106 9.421 
4.034 1.571 5.778 3.433 6.130 9.516 
4.152 1.613 5.792 3.487 6.154 9.593 
4.266 1.655 5.808 3.554 6.162 9.670 
4.378 1.702 5.820 3.609 6.226 9.766 
4.486 1.750 5.828 3.647 6.262 9.830 
4.590 1.802 5.836 3.687 6.304 9.899 
4.674 1.848 5.842 3.717 6.348 9.957 
4.758 1.899 5.848 3.749 6.386 10.005 
4.844 1.956 5.854 3.780 6.454 10.073 
4.924 2.013 5.862 3.825 6.542 10.146 
5.000 2.076 5.868 3.862 6.608 10.196 
5.078 2.145 5.874 3.895 6.670 10.236 
5.148 2.215 5.880 3.935 6.728 10.272 
5.220 2.297 5.886 3.973 6.796 10.308 
5.270 2.360 5.892 4.014 6.862 10.342 
5.320 2.426 5.902 4.087 6.922 10.371 
5.364 2.490 5.912 4.162 6.998 10.403 
5.410 2.562 5.920 4.228 7.062 10.428 
5.432 2.597 5.930 4.319 7.132 10.456 

7.204 10.480 
7.276 10.503 
7.338 10.523 
7.432 10.548 
7.553 10.576 
7.638 10.601 
7.794 10.634 
7.916 10.662 
8.034 10.685 
8.148 10.705 
8.286 10.726 
8.392 10.748 
8.558 10.770 
8.774 10.802 
8.944 10.823 
9.088 10.839 
9.248 10.858 
9.398 10.874 
9.596 10.893 
9.814 10.914 
9.138 10.874 
9.270 10.888 
9.404 10.903 
9.610 10.924 
9.764 10.939 
9.976 10.962 

pKa2 = 3.963 
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Table AD61. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.10 m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 Citric Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.050. 
NaOH, mL pHr NaOH. mL- - DHI- --_ NaOH. n-L 

-.-----7 pHr NaOH, mL pHr 
0.000 

 ̂ --^ 

3:/ 13 A LOL 
4.OLci 5.352 5.134 9.523 2.172 

2.212 
2.237 
2.263 
2.285 
2.312 
2.344 
2.362 
2.402 
2.427 
2.460 
2.493 
2.533 
2.575 
2.617 
2.664 
2.712 
2.753 
2.791 
2.831 
2.867 
2.903 
2.945 
2.996 
3.056 
3.095 
3.132 
3.177 
3.207 
3.245 
3.285 
3.327 
3.373 
3.419 
3.446 
3.480 
3.513 
3.553 
3.583 
3.617 
3.663 
3.714 

3.848 
3.872 
3.896 
3.920 
3.942 
3.960 
3.986 
4.010 
4.030 
4.050 
4.072 
4.088 
4.112 
4.132 
4.154 
4.176 
4.198 
4.222 
4.246 
4.268 
4.292 
4.316 
4.328 
4.342 
4.356 
4.370 
4.384 
4.398 
4.414 
4.428 
4.442 
4.456 
4.468 
4.484 
4.498 
4.512 
4.526 
4.530 
4.552 
4.564 
4.578 
4.604 

0.274 
0.406 
0.558 
0.680 
0.828 
0.990 
1.128 
1.272 
1.384 
1.526 
1.666 
1.822 
1.972 
2.116 
2.266 
2.408 
2.518 
2.616 
2.712 
2.794 
2.870 
2.954 
3.046 
3.146 
3.208 
3.262 
3.320 
3.360 
3.406 
3.452 
3.496 
3.542 
3.584 
3.608 
3.638 
3.666 
3.696 
3.718 
3.744 
3.776 
3.810 

3.813 4.640 5.388 
3.853 4.654 5.426 
3.895 4.668 5.465 
3.934 4.680 5.492 
3.966 4.694 5.527 
4.014 4.706 5.560 
4.058 4.720 5.598 
4.095 4.732 5.629 
4.133 4.746 5.668 
4.174 4.766 5.725 
4.204 4.782 5.770 
4.25 1 4.796 5.813 
4.289 4.806 5.842 
4.331 4.822 5.889 
4.373 4.834 5.927 
4.414 4.846 5.968 
4.461 4.860 6.020 
4.509 4.874 6.072 
4.55 1 4.888 6.124 
4.599 4.902 6.179 
4.648 4.916 6.241 
4.673 4.932 6.315 
4.701 4.946 6.389 
4.73 1 4.958 6.462 
4.761 4.972 6.559 
4.791 4.986 6.677 
4.821 5.000 6.822 
4.855 5.014 7.018 
4.887 5.028 7.371 
4.917 5.042 8.039 
4.950 5.050 8.370 
4.976 5.056 8.550 
5.015 5.062 8.698 
5.046 5.070 8.849 
5.081 5.074 8.911 
5.112 5.080 8.988 
5.139 5.088 9.099 
5.173 5.094 9.164 
5.201 5.100 9.236 
5.235 5.106 9.293 
5.298 5.120 9.419 

5.140 9.575 
5.148 9.625 
5.164 9.717 
5.176 9.781 
5.190 9.850 
5.202 9.903 
5.216 9.963 
5.228 10.004 
5.244 10.053 
5.258 10.095 
5.274 10.141 
5.298 10.200 
5.320 10.250 
5.350 10.3 14 
5.398 10.396 
5.454 10.476 
5.508 10.544 
5.562 10.602 
5.620 10.656 
5.680 10.705 
5.740 10.748 
5.802 10.793 
5.898 10.846 
5.994 10.896 
6.092 10.939 
6.180 10.978 
6.276 11.015 
5.958 10.883 
6.052 10.928 
6.156 10.97 1 
6.250 11.010 

pK,* = 2.917, pKa2 = 4.357, pKa3 = 5.621 
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Table AD62. Patentiometric Titration Data for the pK, Values of Citric Acid in 0.10 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.03 1. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 2.164 3.880 3.824 4.620 
0.250 2.201 3.898 3.857 4.638 
0.538 2.249 3.916 3.886 4.652 
0.662 2.270 3.936 3.921 4.666 
0.784 2.292 3.958 3.961 4.682 
0.906 2.315 3.980 4.001 4.698 
1.030 2.339 3.998 4.035 4.712 
1.152 2.364 4.016 4.068 4.726 
1.276 2.390 4.042 4.118 4.740 
1.408 2.419 4.062 4.156 4.754 
1.532 2.448 4.082 4.194 4.768 
1.648 2.476 4.098 4.225 4.784 
1.772 2.507 4.118 4.266 4.798 
1.890 2.539 4.136 4.298 4.816 
2.018 2.574 4.152 4.329 4.834 
2.136 2.609 4.168 4.360 4.850 
2.252 2.646 4.186 4.395 4.868 
2.362 2.682 4.204 4.430 4.884 
2.484 2.726 4.222 4.466 4.898 
2.582 2.763 4.242 4.505 4.914 
2.678 2.803 4.258 4.537 8.922 
2.782 2.848 4.280 4.580 4.930 
2.872 2.891 4.304 4.630 4.938 
2.964 2.937 4.316 4.658 4.944 
3.054 2.987 4.328 4.681 4.950 
3.128 3.032 4.344 4.713 4.956 
3.204 3.081 4.362 4.753 4.964 
3.294 3.144 4.378 4.787 4.970 
3.384 3.216 4.394 4.823 4.976 
3.440 3..265 4.410 4.857 4.982 
3.494 3.316 4.428 4.899 4.988 
3.554 3.378 4.444 4.934 4.994 
3.588 3.414 4.458 4.966 5.000 
3.614 3.442 4.472 5.000 5.008 
3.642 3.476 4.486 5.032 5.014 
3.674 3.517 4.500 5.065 5.018 
3.706 3.558 4.514 5.099 5.024 
3.728 3.590 4.528 5.133 5.030 
3.756 3.629 4.544 5.173 4.726 
3.786 3.673 4.560 5.211 4.740 
3.814 3.716 4.574 5.242 4.754 
3.840 3.757 4.588 5.277 4.768 

5.359 
5.405 
5.437 
5.473 
5.514 
5.554 
5.593 
5.631 
5.669 
5.707 
5.750 
5.796 
5.835 
5.887 
5.946 
6.001 
6.067 
6.129 
6.187 
6.261 
6.297 
6.340 
6.385 
6.420 
6.457 
6.498 
6.554 
6.601 
6.658 
6.716 
6.783 
6.878 
6.959 
7.103 
7.262 
7.385 
7.624 
7.933 
5.631 
5.669 
5.707 
5.750 

4.784 
5.094 
5.102 
5.108 
5.116 
5.124 
5.130 
5.138 
5.146 
5.154 
5.160 
5.168 
5.196 
5.222 
5.248 
5.274 
5.302 
5.328 
5.382 
5.436 
5.498 
5.540 
5.584 
5.648 
5.716 
5.794 
5.876 
5.958 
6.052 
6.156 
6.250 

5.796 
9.267 
9.348 
9.401 
9.469 
9.529 
9.572 
9.624 
9.669 
9.717 
9.747 
9.790 
9.917 
10.014 
10.097 
10.170 
10.235 
10.291 
10.388 
10.467 
10.544 
10.588 
10.632 
10.688 
10.740 
10.791 
10.840 
10.883 
10.928 
10.971 
11.010 

4.784 3.866 3.800 4.606 5.320 

pKal = 2.941, pKa2 = 4.368, pKa3 = 5.631 

5.796 
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Table AD63. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Citric Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 0.27 m NaCl. DCH = DHr + 0.130. 

, I 

NaOH, xnL pHr NaOH, mL p& NaOH, rnL pHr NaOH, mL pHr 
0.000 2.073 3.844 
0.170 2.098 3.870 
0.340 2.125 3.896 
0.492 2.149 3.922 
0.656 2.176 3.944 
0.846 2.212 3.970 
1.036 2.247 3.996 
1.206 2.28 1 4.010 
1.360 2.313 4.026 
1.506 2.346 4.040 
1.662 2.383 4.056 
1.808 2.419 4.072 
1.958 2.460 4.088 
2.106 2.502 4.104 
2.262 2.549 4.122 
2.396 2.593 4.140 
2.512 2.634 4.156 
2.592 2.664 4.172 
2.702 2.708 4.190 
2.806 2.753 4.210 
2.878 2.785 4.228 
2.940 2.815 4.248 
3.020 2.857 4.268 
3.088 2.894 4.286 
3.158 2.935 4.302 
3.204 2.963 4.322 
3.248 2.992 4.338 
3.288 3.019 4.358 
3.332 3.051 4.374 
3.372 3.082 4.388 
3.416 3.116 4.406 
3.454 3.149 4.422 
3.488 3.179 4.440 
3.532 3.219 4.456 
3.570 3.257 4.472 
3.610 3.298 4.488 
3.654 3.346 4.504 
3.674 3.369 4.520 
3.698 3.398 4.536 
3.724 3.428 4.552 
3.746 3.457 4.566 
3.772 3.491 4.580 
3.798 3.525 4.596 
3.822 3.559 4.612 

3.590 
3.628 
3.668 
3.709 
3.744 
3.785 
3.829 
3.853 
3.879 
3.902 
3.929 
3.957 
3.985 
4.012 
4.044 
4.076 
4.105 
4.132 
4.166 
4.202 
4.236 
4.270 
4.307 
4.341 
4.372 
4.409 
4.440 
4.483 
4.509 
4.539 
4.579 
4.606 
4.644 
4.678 
4.711 
4.744 
4.781 
4.814 
4.846 
4.880 
4.913 
4.945 
4.981 
5.017 

4.626 5.048 5.018 7.094 
4.640 5.081 5.022 7.274 
4.656 5.117 5.026 7.444 
4.672 5.157 5.030 7.660 
4.696 5.189 5.034 7.928 
4.702 5.230 5.038 8.145 
4.716 5.263 5.042 8.23 1 
4.730 5.301 5.046 8.339 
4.744 5.336 5.052 8.473 
4.760 5.377 5.056 8.534 
4.774 5.417 5.060 8.593 
4.786 5.452 5.070 8.737 
4.798 5.493 5.078 8.833 
4.810 5.523 5.086 8.918 
4.818 5.553 5.092 8.977 
4.826 5.577 5.100 9.054 
4.836 5.609 5.108 9.122 
4.844 5.636 5.114 9.172 
4.852 5.663 5.120 9.216 
4.860 5.693 5.126 9.262 
4.868 5.722 5.132 9.303 
4.878 5.759 5.140 9.345 
4.888 5.800 5.148 9.403 
4.898 5.840 5.156 9.448 
4.908 5.887 5.164 9.492 
4.916 5.924 5.172 9.534 
4.924 5.965 5.180 9.574 
4.932 6.008 5.188 9.612 
4.938 6.046 5.198 9.655 
4.944 6.076 5.208 9.700 
4.952 6.123 5.226 9.769 
4.960 6.176 5.250 9.849 
4.968 6.237 5.272 9.914 
4.972 6.269 5.290 9.963 
4.976 6.307 5.312 10.017 
4.980 6.349 5.334 10.066 
4.984 6.387 5.356 10.110 
4.988 6.437 5.380 10.154 
4.994 6.519 5.406 10.197 
4.998 6.581 5.430 10.235 
5.002 6.650 5.456 10.272 
5.006 6.731 5.528 10.361 
5.010 6.827 5.600 10.433 
5.014 6.943 5.678 10.503 
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NaOH, mL PHr 
5.758 10.560 
5.848 10.620 
5.928 10.665 
6.048 10.725 
6.174 10.778 
6.302 10.826 
6.448 10.874 
6.596 10.918 
6.748 10.958 
6.896 10.992 

pKal = 2.862, pKti = 4.242, pKa3 = 5.372 
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Table AD64. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.30 m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 Citric Acid, 0.015 mmol excess HCl, Titrant 
= 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.125. 
NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 

0.000 3.672 4.654 5.168 2.081 
2.114 
2.146 
2.179 
2.209 
2,249 
2.294 
2.337 
2.388 
2.439 
2.472 
2.508 
2.548 
2.582 
2.620 
2.653 
2.691 
2.725 
2.761 
2.797 
2.832 
2.872 
2.907 
2.93 1 
2.963 
2.995 
3.026 
3.063 
3.108 
3.150 
3.205 
3.232 
3.263 
3.293 
3.325 
3.360 
3.398 
3.432 
3.475 
3.504 
3.541 
3.570 

3.874 
3.904 
3.936 
3.950 
3.968 
3.990 
4.010 
4.028 
4.046 
4.066 
4.086 
4.104 
4.124 
4.142 
4.158 
4.176 
4.192 
4.208 
4.224 
4.240 
4.256 
4.274 
4.292 
4.310 
4.328 
4.348 
4.368 
4.386 
4.400 
4.416 
4.432 
4.448 
4.462 
4.480 
4.498 
4.5 14 
4.532 
4.548 
4.562 
4.578 
4.592 
4.606 

NaOH, mL pHr 
5.038 8.487 

0.222 
0.416 
0.612 
0.776 
0.990 
1.208 
1.410 
1.630 
1.832 
1.956 
2.078 
2.212 
2.318 
2.438 
2.520 
2.616 
2.702 
2.786 
2.862 
2.934 
3.012 
3.076 
3.116 
3.168 
3.218 
3.266 
3.316 
3.374 
3.426 
3.488 
3.516 
3.548 
3.578 
3.608 
3.640 
3.672 
3.700 
3.734 
3.756 
3.784 
3.804 

3.718 4.670 5.206 
3.769 4.686 5.246 
3.792 4.704 5.290 
3.822 4.720 5.332 
3.859 4.728 5.354 
3.894 4.740 5.385 
3.924 4.752 5.419 
3.958 4.760 5.442 
3.990 4.772 5.476 
4.024 4.782 5.507 
4.057 4.792 5.534 
4.093 4.802 5.566 
4.123 4.814 5.601 
4.152 4.826 5.641 
4.184 4.836 5.677 
4.213 4.844 5.704 
4.241 4.856 5.749 
4.271 4.868 5.797 
4.301 4.876 5.830 
4.331 4.884 5.864 
4.365 4.892 5.899 
4.400 4.900 5.939 
4.434 4.908 5.976 
4.470 4.918 6.022 
4.507 4.928 6.082 
4.547 4.934 6.125 
4.582 4.940 6.168 
4.610 4.946 6.210 
4.644 4.952 6.254 
4.678 4.960 6.323 
4.710 4.966 6.382 
4.741 4.972 6.448 
4.778 4.976 6.507 
4.819 4.982 6.593 
4.853 4.988 6.685 
4.895 4.994 6.783 
4.925 5 .ooo 6.922 
4.956 5.006 7.132 
4.991 5.012 7.424 
5.023 5.016 7.676 
5.055 5.020 7.973 

5.044 8.612 
5.050 8.697 
5.056 8.776 
5.062 8.852 
5.070 8.933 
5.076 9.002 
5.094 9.166 
5.112 9.304 
5.126 9.396 
5.140 9.482 
5.154 9.551 
5.166 9.619 
5.178 9.676 
5.190 9.730 
5.202 9.771 
5.214 9.817 
5.234 9.887 
5.254 9.953 
5.276 10.011 
5.298 10.063 
5.324 10.123 
5.350 10.175 
5.376 10.222 
5.406 10.271 
5.436 10.316 
5.464 10.355 
5.534 10.436 
5.592 10.493 
5.646 10.542 
5.732 10.611 
5.830 10.675 
5.946 10.739 
6.030 10.782 
6.130 10.826 
6.244 10.872 
6.390 10.921 
6.514 10.959 
6.630 10.992 
6.742 11.026 

3.854 3.641 4.638 5.131 5.032 8.376 

pKal = 2.896, pKa2 = 4.250, pKa3 = 5.389 
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Table AD65. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.50 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.183. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 2.020 3.970 3.671 4.758 5.142 
0.242 2.050 3.988 3.698 4.770 5.171 
0.466 2.090 4.008 3.731 4.786 5.217 
0.674 2.125 4.028 3.760 4.798 5.251 
0.852 2.156 4.050 3.796 4.814 5.290 
1.088 2.200 4.068 3.823 4.828 5.340 
1.296 2.243 4.084 3.849 4.842 5.370 
1.504 2.288 4.106 3.885 4.856 5.409 
1.794 2.357 4.142 3.946 4.882 5.493 
1.902 2.384 4.160 3.980 4.896 5.541 
1.986 2.406 4.180 4.007 4.906 5.577 
2.120 2.445 4.198 4.038 4.918 5.625 
2.270 2.489 4.216 4.071 4.928 5.664 
2.378 2.525 4.234 4.099 4.938 5.710 
2.474 2.558 4.258 4.142 4.948 5.757 
2.578 2.595 4.276 4.171 4.954 5.781 
2.686 2.638 4.294 4.203 4.964 5.836 
2.780 2.677 4.312 4.242 4.974 5.893 
2.876 2.720 4.330 4.267 4.982 5.941 
2.984 2.771 4.350 4.305 4.986 5.974 
3.052 2.806 4.362 4.326 4.992 6.021 
3.104 2.834 4.378 4.354 4.998 6.068 
3.160 2.866 4.396 4.388 5.004 6.116 
3.212 2.898 4.412 4.417 5.010 6.169 
3.266 2.932 4.428 4.45 1 5.016 6.230 
3.320 2.970 4.442 4.474 5.024 6.318 
3.380 3.013 4.458 4.501 5.032 6.430 
3.442 3.062 4.478 4.541 5.038 6.582 
3.502 3.114 4.496 4.576 5.044 6.744 
3.550 3.155 4.514 4.614 5.050 6.957 
3.602 3.205 4.532 4.647 5.056 7.248 
3.658 3.262 4.558 4.703 5.062 7.938 
3.682 3.288 4.578 4.743 5.068 8.482 
3.708 3.318 4.594 4.776 5.074 8.739 
3.740 3.360 4.616 4.822 5.082 8.954 
3.766 3.386 4.634 4.868 5.088 9.094 
3.796 3.423 4.648 4.893 5.094 9.187 
3.824 3.459 4.664 4.926 5.100 9.268 
3.856 3.502 4.684 4.977 5.108 9.364 
3.892 3.553 4.698 5.008 5.114 9.420 
3.920 3.593 4.712 5.033 5.122 9.485 

5.158 9.699 
5.182 9.799 
5.204 9.878 
5.228 9.951 
5.248 10.004 
5.284 10.083 
5.320 10.146 
5.354 10.201 
5.422 10.292 
5.452 10.327 
5.480 10.358 
5.512 10.391 
5.628 10.487 
5.736 10.561 
5.840 10.621 
5.934 10.669 
6.026 10.712 
6.122 10.75 1 
6.216 10.786 
6.322 10.821 
6.442 10.852 
6.548 10.888 
6.678 10.921 
6.812 10.953 
6.942 10.980 
7.054 11.004 
5.534 10.436 
5.592 10.493 
5.646 10.542 
5.732 10.611 
5.830 10.675 
5.946 10.739 
6.030 10.782 
6.130 10.826 
6.244 10.872 
6.390 10.921 
6.514 10.959 
6.630 10.992 
6.742 11.026 

9.566 4.744 3.946 3.633 5.108 5.134 

pKal = 2.880, pKa2 = 4.222, pKa3 = 5.266 
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7.832 
8.379 
8.659 
8.788 
8.943 
9.096 
9.194 
9.287 
9.353 
9.430 
9.495 
9.553 
9.603 
9.649 
9.690 
9.803 
9.889 
9.964 
10.034 
10.095 
10.150 
10.198 
10.240 
10.277 
10.354 
10.417 
10.472 
10.519 
10.569 
10.643 
10.708 
10.765 
10.816 
10.854 
10.893 
10.928 
10.961 
10.981 

3.780 3.447 4.580 4.803 5.034 6.906 7.060 11.020 

pKal = 2.910, pKa2 = 4.227, pKa3 = 5.282 

0.184 
0.328 
0.482 
0.644 
0.836 
1.024 
1.212 
1.382 
1.538 
1.694 
1.830 
1.972 
2.104 
2.244 
2.364 
2.468 
2.568 
2.672 
2.768 
2.874 
2.962 
3.020 
3.090 
3.172 
3.228 
3.282 
3.346 
3.446 
3.486 
3.540 
3.580 
3.600 
3.620 
3.642 
3.672 
3.700 
3.724 
3.748 

2.041 
2.070 
2.091 
2.116 
2.145 
2.178 
2.214 
2.25 1 
2.288 
2.323 
2.360 
2.394 
2.433 
2.470 
2.511 
2.550 
2.586 
2.622 
2.663 
2.703 
2.751 
2.793 
2.822 
2.861 
2.908 
2.943 
2.979 
3.025 
3.103 
3.137 
3.185 
3.223 
3.239 
3.263 
3.286 
3.319 
3.350 
3.378 
3.407 

3.810 
3.834 
3.856 
3.878 
3.900 
3.920 
3.942 
3.962 
3.982 
4.002 
4.026 
4.046 
4.066 
4.088 
4.112 
4.134 
4.156 
4.178 
4.200 
4.218 
4.234 
4.252 
4.270 
4.284 
4.302 
4.322 
4.340 
4.356 
4.378 
4.394 
4.412 
4.432 
4.452 
4.472 
4.490 
4.508 
4.528 
4.544 
4.562 

3.485 
3.518 
3.548 
3.578 
3.610 
3.640 
3.673 
3.704 
3.735 
3.766 
3.804 
3.836 
3.868 
3.905 
3.945 
3.982 
4.019 
4.055 
4.092 
4.123 
4.151 
4.181 
4.213 
4.237 
4.268 
4.305 
4.337 
4.366 
4.406 
4.436 
4.469 
4.508 
4.545 
4.585 
4.620 
4.659 
4.697 
4.729 
4.767 

4.614 
4.634 
4.650 
4.660 
4.676 
4.692 
4.704 
4.716 
4.734 
4.750 
4.762 
4.778 
4.794 
4.808 
4.820 
4.836 
4.852 
4.866 
4.872 
4.878 
4.884 
4.890 
4.898 
4.908 
4.918 
4.928 
4.938 
4.948 
4.958 
4.966 
4.976 
4.984 
4.992 
4.998 
5.006 
5.014 
5.020 
5.026 

4.877 
4.917 
4.95 1 
4.972 
5.010 
5.046 
5.072 
5.101 
5.141 
5.182 
5.211 
5.252 
5.295 
5.333 
5.367 
5.414 
5.462 
5.512 
5.548 
5.558 
5.583 
5.599 
5.627 
5.666 
5.709 
5.751 
5.802 
5.851 
5.904 
5.954 
6.024 
6.087 
6.154 
6.206 
6.308 
6.420 
6.521 
6.656 

5.046 
5.052 
5.058 
5.062 
5.068 
5.076 
5.082 
5.090 
5.096 
5.104 
5.112 
5.120 
5.128 
5.136 
5.144 
5.170 
5.194 
5.220 
5.248 
5.276 
5.306 
5.334 
5.362 
5.390 
5.456 
5.520 
5.582 
5.646 
5.720 
5.848 
5.984 
6.122 
6.268 
6.386 
6.522 
6.656 
6.794 
6.930 

Table AD66. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.50 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess HCl, 
Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.159. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 4.598 4.840 5.042 7.409 
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Table AD67. Potentiometric Titration Data for the pK, Values of Citric Acid in 1 .OO m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.394. 

L L 

NaOH, mL pHr NaOH, II-IL pHr NaOH, mL pHr NaOH, mL pHr 
3.894 3.413 4.648 4.763 0.000 

0.204 
0.422 
0.670 
0.896 
1.128 
1.258 
1.452 
1.582 
1.706 
1.830 
1.982 
2.098 
2.206 
2.304 
2.408 
2.520 
2.620 
2.706 
2.792 
2.874 
2.972 
3.056 
3.124 
3.188 
3.242 
3.300 
3.350 
3.396 
3.452 
3.500 
3.526 
3.554 
3.586 
3.616 
3.646 
3.674 
3.702 
3.730 
3.758 
3.786 
3.840 
3.868 

1.824 
1.853 
1.887 
1.925 
1.965 
2.011 
2.038 
2.08 1 
2.111 
2.142 
2.174 
2.215 
2.249 
2.281 
2.313 
2.348 
2.388 
2.428 
2.462 
2.500 
2.538 
2.587 
2.632 
2.670 
2.710 
2.746 
2.786 
2.824 
2.860 
2.907 
2.949 
2.972 
2.999 
3.032 
3.064 
3.091 
3.131 
3.161 
3.194 
3.229 
3.264 
3.336 

5.038 
5.042 
5.046 
5.050 
5.054 
5.058 
5.062 
5.066 
5.072 
5.084 
5.094 
5.104 
5.116 
5.128 
5.138 
5.148 
5.160 
5.184 
5.198 
5.218 
5.234 
5.270 
5.304 
5.338 
5.372 
5.410 
5.458 
5.512 
5.572 
5.632 
5.692 
5.754 
5.816 
5.918 
6.022 
6.126 
6.252 
6.386 
6.574 
6.708 
6.834 
7.114 
7.264 

9.211 
9.256 
9.306 
9.339 
9.375 
9.411 
9.440 
9.470 
9.500 
9.579 
9.634 
9.681 
9.732 
9.777 
9.811 
9.844 . 
9.879 
9.943 
9.978 
10.021 
10.051 
10.118 
10.170 
10.219 
10.261 
10.303 
10.35 1 
10.401 
10.447 
10.492 
10.530 
10.567 
10.601 
10.650 
10.693 
10.736 
10.778 
10.819 
10.870 
10.903 
10.932 
10.987 

3.918 3.452 4.662 
3.946 3.493 4.678 
3.972 3.532 4.694 
4.000 3.578 4.710 
4.016 3.603 4.728 
4.040 3.640 4.744 
4.058 3.670 4.758 
4.076 3.701 4.776 
4.094 3.730 4.792 
4.112 3.760 4.810 
4.128 3.788 4.824 
4.144 3.815 4.838 
4.160 3.840 4.854 
4.178 3.871 4.864 
4.198 3.906 4.878 
4.218 3.940 4.890 
4.228 3.956 4.898 
4.240 3.978 4.906 
4.256 4.005 4.914 
4.272 4.032 4.924 
4.286 4.056 4.932 
4.304 4.089 4.940 
4.320 4.118 4.948 
4.336 4.146 4.956 
4.352 4.177 4.962 
4.368 4.205 4.966 
4.384 4.235 4.970 
4.400 4.265 4.974 
4.416 4.295 4.978 
4.432 4.324 4.982 
4.448 4.354 4.986 
4.464 4.385 4.990 
4.480 4.416 4.994 
4.494 4.444 4.998 
4.510 4.476 5.002 
4.526 4.506 5.006 
4.540 4.534 5.010 
4.556 4.568 5.014 
4.572 4.600 5.018 
4.588 4.633 5.022 
4.618 4.697 5.030 

4.793 
4.830 
4.869 
4.907 
4.953 
4.994 
5.030 
5.080 
5.128 
5.182 
5.230 
5.278 
5.340 
5.381 
5.444 
5.480 
5.546 
5.586 
5.632 
5.697 
5.756 
5.821 
5.890 
5.977 
6.050 
6.106 
6.168 
6.244 
6.320 
6.446 
6.603 
6.826 
7.141 
7.749 
8.209 
8.444 
8.598 
8.710 
8.835 
8.964 
9.099 
9.156 3.375~ 4.632 4.727 5.034 11.015 _ 

pKal = 2.890, pKa2 = 4.182, pKd = 5.211 
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Table AD68. Potentiometric Titration Data for the pK, Values of Citric Acid in 1 .OO m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess HCl, 
Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.331. 

NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 1.875 3.702 3.219 4.590 4.698 
0.180 1.904 3.726 3.247 4.608 4.735 
0.370 1.932 3.756 3.283 4.618 4.756 
0.530 1.960 3.786 3.322 4.632 4.789 
0.704 1.990 3.814 3.364 4.646 4.819 
0.848 2.017 3.842 3.396 4.660 4.852 
1.002 2.045 3.866 3.43 1 4.672 4.881 
1.134 2.072 3.892 3.469 4.684 4.909 
1.268 2.099 3.920 3.510 4.696 4.937 
1.432 2.135 3.940 3.541 4.708 4.969 
1.576 2.168 3.964 3.579 4.718 4.993 
1.718 2.203 3.990 3.619 4.730 5.024 
1.842 2.233 4.012 3.653 4.742 5.060 
1.972 2.269 4.036 3.692 4.754 5.094 
2.102 2.307 4.060 3.732 4.766 5.126 
2.240 2.350 4.086 3.774 4.778 5.162 
2.368 2.391 4.108 3.810 4.792 5.205 
2.492 2.434 4.130 3.847 4.804 5.244 
2.574 2.466 4.150 3.88 1 4.818 5.291 
2.664 2.500 4.168 3.911 4.830 5.336 
2.734 2.53 1 4.184 3.939 4.842 5.383 
2.820 2.568 4.204 3.972 4.854 5.432 
2.898 2.606 4.226 4.010 4.864 5.476 
2.960 2.636 4.246 4.045 4.872 5.516 
3.026 2.671 4.268 4.082 4.882 5.566 
3.082 2.703 4.288 4.118 4.890 5.614 
3.138 2.735 4.306 4.150 4.900 5.676 
3.198 2.773 4.324 4.182 4.908 5.727 
3.248 2.806 4.344 4.218 4.918 5.798 
3.308 2.850 4.364 4.253 4.926 5.865 
3.356 2.884 4.384 4.291 4.934 5.940 
3.400 2.919 4.404 4.327 4.942 6.03 1 
3.450 2.961 4.422 4.362 4.952 6.173 
3.482 2.989 4.442 4.399 4.960 6.315 
3.526 3.029 4.462 4.437 4.968 6.539 
3.554 3.056 4.480 4.474 4.978 7.064 
3.584 3.086 4.502 4.517 4.986 7.997 
3.610 3.113 4.526 4.565 4.994 8.482 
3.642 3.147 4.546 4.607 5.002 8.728 
3.674 3.183 4.568 4.652 5.010 8.896 

5.018 9.028 
5.026 9.142 
5.034 9.256 
5.042 9.316 
5.052 9.394 
5.062 9.465 
5.072 9.530 
5.082 9.589 
5.096 9.658 
5.108 9.710 
5.118 9.750 
5.130 9.789 
5.142 9.829 
5.164 9.890 
5.180 9.933 
5.198 9.976 
5.216 10.015 
5.234 10.050 
5.252 10.083 
5.270 10.112 
5.300 10.158 
5.340 10.213 
5.416 10.298 
5.494 10.373 
5.580 10.441 
5.648 10.488 
5.730 10.538 
5.808 10.580 
5.902 10.626 
6.042 10.683 
6.170 10.73 1 
6.340 10.784 
6.472 10.822 
6.648 10.867 
6.856 10.914 
6.998 10.941 
7.130 10.969 
7.262 10.992 
7.364 11.014 

pKal = 2.823, pKa2 = 4.150, pKa3 = 5.168 
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Table AD69. Potentiometric Titration Data for the pKa Values of Citric Acid in 1 .OO m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Citric Acid, 0.015 mmol excess HC1, Titrant 
= 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.3 18. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 1.879 3.788 3.278 4.596 4.614 5.074 8.988 



Table AD70. Potentiometric Titration Data for the pK, Values of Citric Acid in 2.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.5 11. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL, pHr NaOH, mL pHr 

0.000 1.692 3.970 3.336 
0.176 1.716 3.998 3.378 
0.392 1.749 4.026 3.420 
0.608 1.786 4.052 3.460 
0.794 1.819 4.066 3.482 
0.988 1.854 4.080 3.504 
1.192 1.895 4.096 3.530 
1.404 1.940 4.112 3.554 
1.526 1.967 4.124 3.574 
1.678 2.002 4.142 3.603 
1.816 2.036 4.160 3.632 
1.980 2.08 1 4.180 3.664 
2.128 2.122 4.200 3.696 
2.268 2.165 4.216 3.721 
2.392 2.205 4.234 3.752 
2.492 2.240 4.252 3.780 
2.584 2.273 4.270 3.810 
2.670 2.307 4.288 3.840 
2.758 2.343 4.308 3.873 
2.846 2.381 4.326 3.902 
2.942 2.426 4.344 3.933 
3.040 2.477 4.360 3.960 
3.118 2.519 4.376 3.987 
3.190 2.562 4.392 4.014 
3.244 2.595 4.408 4.042 
3.302 2.634 4.424 4.069 
3.358 2.674 4.438 4.093 
3.418 2.720 4.454 4.121 
3.478 2.768 4.470 4.149 
3.534 2.817 4.486 4.178 
3.570 2.850 4.506 4.214 
3.606 2.885 4.524 4.247 
3.650 2.930 4.542 4.280 
3.688 2.97 1 4.558 4.309 
3.728 3.016 4.578 4.346 
3.750 3.043 4.598 4.384 
3.774 3.071 4.614 4.414 
3.798 3.100 4.632 4.45 1 
3.856 3.175 4.666 4.519 
3.880 3.207 4.682 4.55 1 
3.904 3.241 4.700 4.588 
3.928 3.275 4.716 4.624 
3.950 3.307 4.734 4.663 
pKal = 2.873, pKa2 = 4.189, pKa3 = 5.121 

4.750 4.699 
4.766 4.737 
4.784 4.780 
4.800 4.821 
4.814 4.856 
4.828 4.896 
4.842 4.936 
4.856 4.979 
4.868 5.017 
4.882 5.062 
4.896 5.115 
4.906 5.174 
4.920 5.224 
4.932 5.269 
4.946 5.338 
4.958 5.406 
4.964 5.440 
4.970 5.477 
4.976 5.520 
4.982 5.565 
4.988 5.616 
4.998 5.714 
5.004 5.784 
5.010 5.862 
5.014 5.916 
5.018 5.993 
5.022 6.075 
5.026 6.166 
5.028 6.225 
5.030 6.293 
5.032 6.373 
5.036 6.568 
5.040 6.801 
5.044 7.297 
5.046 7.740 
5.050 8.182 
5.054 8.411 
5.056 8.524 
5.066 8.794 
5.072 8.912 
5.078 9.007 
5.084 9.085 

5.098 9.234 
5.114 9.358 
5.130 9.456 
5.146 9.538 
5.164 9.615 
5.182 9.678 
5.198 9.731 
5.212 9.773 
5.230 9.820 
5.248 9.862 
5.262 9.892 
5.278 9.924 
5.294 9.954 
5.312 9.985 
5.334 10.021 
5.380 10.084 
5.476 10.193 
5.560 10.270 
5.644 10.334 
5.724 10.387 
5.806 10.435 
5.890 10.478 
6.010 10.533 
6.140 10.584 
6.254 10.625 
6.374 10.663 
6.484 10.694 
6.606 10.727 
6.720 10.757 
6.840 10.782 
6.986 10.813 
7.170 10.852 
7.310 10.894 
7.512 10.908 
7.728 10.941 
8.020 10.979 
8.222 11.007 

5.092 9.176 
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Table AD71. Potentiometric Titration Data for the pK, Values of Citric Acid in 2.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.507. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 
0.212 
0.386 
0.562 
0.806 
1.034 
1.202 
1.454 
1.586 
1.722 
1.834 
1.956 
2.062 
2.172 
2.284 
2.384 
2.480 
2.590 
2.698 
2.786 
2.848 
2.920 
2.990 
3.068 
3.130 
3.202 
3.270 
3.330 
3.382 
3.432 
3.484 
3.530 
3.602 
3.650 
3.692 
3.716 
3.748 
3.774 
3.798 
3.822 
3.844 
3.866 
3.890 

1.698 3.910 3.307 4.760 
1.730 3.932 3.343 4.770 
1.757 3.956 3.373 4.782 
1.787 3.976 3.404 4.794 
1.830 3.996 3.434 4.806 
1.873 4.018 3.468 4.818 
1.907 4.042 3.506 4.828 
1.961 4.062 3.536 4.840 
1.992 4.082 3.571 4.850 
2.025 4.108 3.611 4.858 
2.054 4.132 3.649 4.866 
2.086 4.154 3.686 4.876 
2.116 4.176 3.721 4.886 
2.149 4.202 3.763 4.894 
2.184 4.226 3.802 4.900 
2.218 4.252 3.845 4.906 
2.25 1 4.272 3.879 4.914 
2.292 4.292 3.912 4.918 
2.336 4.310 3.943 4.926 
2.374 4.328 3.973 4.932 
2.402 4.348 4.007 4.936 
2.436 4.368 4.040 4.942 
2.472 4.386 4.07 1 4.946 
2.515 4.404 4.102 4.950 
2.550 4.426 4.140 4.954 
2.595 4.446 4.176 4.960 
2.640 4.464 4.208 4.964 
2.683 4.480 4.237 4.968 
2.723 4.496 4.266 4.972 
2.763 4.516 4.303 4.976 
2.808 4.534 4.337 4.982 
2.85 1 4.552 4.371 4.986 
2.921 4.570 4.405 4.990 
2.972 4.590 4.444 4.994 
3.024 4.606 4.476 4.998 
3.048 4.626 4.524 5.004 
3.086 4.648 4.563 5.008 
3.119 4.664 4.597 5.014 
3.150 4.682 4.635 5.018 
3.181 4.700 4.675 5.022 
3.211 4.724 4.732 5.026 
3.242 4.736 4.760 5.032 

5.036 3.276 4.748 4.790 

pKal = 2.871, pKaz=4.181, pKa3 = 5.111 

4.821 
4.846 
4.879 
4.914 
4.947 
4.984 
5.018 
5.060 
5.094 
5.125 
5.157 
5.198 
5.242 
5.278 
5.309 
5.348 
5.388 
5.412 
5.468 
5.507 
5.538 
5.597 
5.632 
5.666 
5.707 
5.781 
5.837 
5.901 
5.969 
6.05 1 
6.208 
6.352 
6.567 
6.923 
7.506 
8.105 
8.324 
8.530 
8.638 
8.723 
8.806 
8.893 
8.959 

5.042 9.036 
5.044 9.082 
5.054 9.164 
5.060 9.222 
5.066 9.265 
5.074 9.326 
5.082 9.380 
5.090 9.426 
5.098 9.473 
5.122 9.578 
5.146 9.664 
5.172 9.742 
5.196 9.805 
5.230 9.876 
5.252 9.919 
5.280 9.965 
5.312 10.016 
5.344 10.059 
5.412 10.136 
5.474 10.200 
5.534 10.249 
5.606 10.305 
5.712 10.373 
5.822 10.433 
5.940 10.490 
6.048 10.536 
6.154 10.574 
6.260 10.610 
6.388 10.649 
6.518 10.685 
6.666 10.719 
6.814 10.754 
6.958 10.785 
7.100 10.811 
7.248 10.838 
7.416 10.865 
7.660 10.901 
7.910 10.936 
8.180 10.968 
8.420 10.998 
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Table AD72. Potentiometric Titration Data for the pK, Values of Citric Acid in 3.00 m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.0150 mmol Citric Acid, 0.015 mmol excess HCl, Titrant 
= 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.711. 
NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr 

0.000 
0.206 
0.446 
0.586 
0.722 
0.844 
0.976 
1.118 
1.282 
1.486 
1.650 
1.794 
1.900 
2.018 
2.128 
2.242 
2.354 
2.466 
2.570 
2.654 
2.744 
2.830 
2.916 
3.004 
3.072 
3.136 
3.194 
3.262 
3.302 
3.350 
3.396 
3.428 
3.454 
3.480 
3.518 
3.558 
3.592 
3.629 
3.656 
3.686 
3.710 
3.732 
3.758 2.929 4.602 4.319 4.988 5.986 5.400 10.056 

1.496 
1.527 
1.566 
1.589 
1.614 
1.635 
1.661 
1.689 
1.724 
1.769 
1.809 
1.845 
1.873 
1.907 
1.939 
1.975 
2.011 
2.05 1 
2.090 
2.124 
2.162 
2.201 
2.243 
2.289 
2.327 
2.365 
2.402 
2.448 
2.477 
2.513 
2.550 
2.577 
2.600 
2.621 
2.659 
2.698 
2.733 
2.768 
2.804 
2.839 
2.868 
2.894 

3.784 
3.812 
3.836 
3.866 
3.896 
3.926 
3.954 
3.972 
3.992 
4.008 
4.024 
4.038 
4.054 
4.070 
4.090 
4.110 
4.128 
4.144 
4.160 
4.182 
4.196 
4.208 
4.228 
4.248 
4.270 
4.290 
4.310 
4.326 
4.344 
4.362 
4.380 
4.396 
4.412 
4.430 
4.450 
4.470 
4.490 
4.510 
4.530 
4.548 
4.566 
4.584 

2.963 
3.001 
3.033 
3.078 
3.122 
3.167 
3.212 
3.240 
3.272 
3.297 
3.323 
3.346 
3.372 
3.402 
3.432 
3.465 
3.495 
3.521 
3.547 
3.583 
3.607 
3.627 
3.660 
3.694 
3.730 
3.764 
3.797 
3.824 
3.855 
3.885 
3.917 
3.946 
3.973 
4.003 
4.038 
4.074 
4.110 
4.146 
4.182 
4.215 
4.249 
4.283 

4.618 
4.638 
4.652 
4.666 
4.680 
4.692 
4.706 
4.718 
4.730 
4.742 
4.756 
4.772 
4.786 
4.798 
4.810 
4.822 
4.832 
4.842 
4.852 
4.862 
4.874 
4.884 
4.894 
4.902 
4.912 
4.918 
4.924 
4.930 
4.938 
4.942 
4.946 
4.950 
4.954 
4.960 
4.964 
4.968 
4.970 
4.972 
4.976 
4.980 
4.984 
4.986 

4.349 
4.391 
4.418 
4.447 
4.476 
4.501 
4.532 
4.560 
4.588 
4.616 
4.650 
4.691 
4.727 
4.76 1 
4.793 
4.830 
4.862 
4.896 
4.930 
4.966 
5.014 
5.054 
5.099 
5.139 
5.188 
5 -222 
5.243 
5.295 
5.351 
5.385 
5.424 
5.459 
5.488 
5.536 
5.581 
5.627 
5.653 
5.681 
5.738 
5.807 
5.884 
5.933 

4.992 
4.994 
4.996 
5 .ooo 
5.004 
5.006 
5.010 
5.014 
5.018 
5.022 
5.026 
5.030 
5.034 
5.038 
5.042 
5.048 
5.054 
5.062 
5.068 
5.074 
5.082 
5.090 
5.098 
5.106 
5.114 
5.120 
5.126 
5.134 
5.142 
5.154 
5.168 
5.180 
5.192 
5.202 
5.212 
5.224 
5.236 
5.260 
5.284 
5.306 
5.330 
5.360 

6.105 
6.175 
6.267 
6.479 
6.920 
7.226 
7.653 
7.853 
8.058 
8.185 
8.304 
8.407 
8.493 
8.558 
8.622 
8.709 
8.800 
8.904 
8.975 
9.038 
9.115 
9.182 
9.243 
9.298 
9.354 
9.386 
9.418 
9.459 
9.493 
9.543 
9.592 
9.633 
9.671 
9.700 
9.727 
9.761 
9.789 
9.840 
9.886 
9.925 
9.962 
10.006 
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Table AD72. Continued. 
NaOH, mL pHr NaOH, mL pHr 

5.442 10.103 8.424 10.955 
5.482 lcn45 8.750 10.993 
5.526 10.185 
5.600 10.244 
5.666 10.292 
5.756 10.347 
5.846 10.397 
5.938 10.443 
6.026 10.482 
6.168 10.535 
6.306 10.582 
6.460 10.624 
6.618 10.666 
6.774 10.703 
6.982 10.746 
7.196 10.786 
7.426 10.826 
7.604 10.850 
7.872 10.890 

pKal = 2.950, pKti = 4.271, pKti = 5.178 
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Table AD73. Potentiometric Titration Data for the pK, Values of Citric Acid in 3.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 2.97 m NaCl. KXH = DHr + 0.699. 
NaOH, mL pHr 

, I 1  

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.508 
0.194 1.537 
0.400 1.571 
0.588 1.602 
0.742 1.630 
0.914 1.663 
1.094 1.697 
1.268 1.734 
1.432 1.770 
1.590 1.807 
1.716 1.838 
1.864 1.877 
1.962 1.910 
2.108 1.946 
2.240 1.987 
2.366 2.029 
2.492 2.074 
2.588 2.111 
2.692 2.154 
2.806 2.204 
2.910 2.254 
2.962 2.28 1 
3.024 2.314 
3.086 2.350 
3.150 2.388 
3.204 2.423 
3.244 2.450 
3.296 2.487 
3.358 2.533 
3.420 2.584 
3.480 2.636 
3.534 2.686 
3.586 2.739 
3.646 2.804 
3.684 2.846 
3.710 2.878 
3.738 2.912 
3.766 2.948 
3.794 2.985 
3.820 3.019 
3.850 3.060 
3.880 3.103 

3.926 3.171 4.730 4.538 5.060 8.364 
3.948 3.205 4.742 4.566 5.066 8.494 
3.978 3.252 4.756 4.597 5.072 8.606 
4.002 3.288 4.772 4.632 5.076 8.670 
4.028 3.330 4.786 4.668 5.080 8.732 
4.056 3.375 4.802 4.708 5.088 8.843 
4.080 3.410 4.814 4.742 5.098 8.964 
4.116 3.470 4.822 4.762 5.108 9.069 
4.130 3.493 4.834 4.797 5.118 9.161 
4.146 3.519 4.848 4.838 5.130 9.247 
4.164 3.547 4.860 4.877 5.140 9.310 
4.180 3.573 4.870 4.922 5.150 9.370 
4.196 3.599 4.884 4.956 5.176 9.495 
4.212 3.624 4.896 5.000 5.196 9.572 
4.228 3.650 4.908 5.049 5.218 9.645 
4.244 3.676 4.918 5.092 5.238 9.701 
4.262 3.705 4.928 5.143 5.256 9.748 
4.280 3.734 4.940 5.204 5.276 9.796 
4.296 3.761 4.946 5.236 5.292 9.829 
4.312 3.787 4.954 5.285 5.312 9.869 
4.330 3.814 4.958 5.309 5.330 9.901 
4.346 3.842 4.964 5.348 5.350 9.935 
4.364 3.872 4.972 5.406 5.372 9.968 
4.382 3.902 4.976 5.439 5.394 10.001 
4.400 3.932 4.980 5.476 5.414 10.027 
4.420 3.964 4.984 5.512 5.476 10.098 
4.440 3.999 4.988 5.552 5.536 10.157 
4.462 4.036 4.992 5.595 5.600 10.212 
4.480 4.067 4.998 5.671 5.650 10.259 
4.498 4.099 5.002 5.717 5.744 10.3 12 
4.512 4.124 5.006 5.778 5.818 10.358 
4.528 4.150 5.010 5.848 5.908 10.404 
4.548 4.190 5.014 5.932 5.998 10.446 
4.566 4.220 5.018 6.026 6.092 10.486 
4.584 4.252 5.022 6.149 6.186 10.522 
4.602 4.285 5.026 6.298 6.294 10.559 
4.620 4.318 5.030 6.532 6.404 10.594 
4.640 4.359 5.034 6.885 6.586 10.643 
4.660 4.396 5.040 7.5 14 6.800 10.694 
4.674 4.423 5.044 7.806 7.040 10.744 
4.688 4.45 1 5.048 8.012 7.272 10.786 
4.702 4.480 5.052 8.144 7.504 10.825 

3.902 3.136 4.718 4.514 5.056 8.262 7.740 10.859 
pK,* = 3.012, pK,:! = 4.292, pKa3 = 5.162 
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Table AD74. Potentiometric Titration Data for the pK, Values of Citric Acid in 5.00 m NaCl 
at 25°C. Initial Volume = 15.0 n-L, 0.0150 mmol Citric Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.097. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

4.736 4.396 5.062 8.966 0.000 
0.240 
0.538 
0.718 
0.904 
1.090 
1.308 
1.498 
1.694 
1.902 
2.058 
2.206 
2.384 
2.520 
2.662 
2.798 
2.948 
3.078 
3.180 
3.254 
3.326 
3.374 
3.412 
3.450 
3.492 
3.530 
3.568 
3.594 
3.618 
3.642 
3.668 
3.692 
3.718 
3.744 
3.770 
3.796 
3.820 
3.846 
3.874 
3.900 
3.920 
3.934 
3.954 

1.115 
1.150 
1.200 
1.234 
1.268 
1.305 
1.352 
1.396 
1.444 
1.502 
1.548 
1.596 
1.657 
1.710 
1.770 
1.833 
1.913 
1.991 
2.059 
2.114 
2.173 
2.215 
2.252 
2.288 
2.328 
2.369 
2.412 
2.443 
2.472 
2.503 
2.537 
2.569 
2.606 
2.644 
2.682 
2.722 
2.759 
2.801 
2.848 
2.892 
2.928 
2.95 1 
2.986 

3.972 
3.990 
4.010 
4.030 
4.048 
4.066 
4.084 
4.102 
4.122 
4.140 
4.156 
4.174 
4.190 
4.204 
4.220 
4.238 
4.256 
4.274 
4.290 
4.308 
4.326 
4.346 
4.366 
4.384 
4.400 
4.418 
4.432 
4.450 
4.468 
4.484 
4.504 
4.522 
4.540 
4.560 
4.580 
4.600 
4.620 
4.640 
4.660 
4.676 
4.692 
4.706 
4.724 

3.022 
3.051 
3.086 
3.121 
3.153 
3.184 
3.214 
3.248 
3.283 
3.315 
3.342 
3.373 
3.395 
3.425 
3.453 
3.483 
3.514 
3.544 
3.571 
3.601 
3.632 
3.663 
3.701 
3.733 
3.755 
3.790 
3.813 
3.845 
3.875 
3.903 
3.941 
3.972 
4.005 
4.040 
4.078 
4.114 
4.154 
4.192 
4.23 1 
4.263 
4.296 
4.326 
4.366 

4.754 4.437 5.068 9.039 
4.772 4.48 1 5.074 9.100 
4.790 4.527 5.080 9.153 
4.804 4.565 5.088 9.217 
4.816 4.596 5.094 9.256 
4.830 4.641 5.102 9.310 
4.844 4.686 5.118 9.397 
4.856 4.726 5.132 9.462 
4.868 4.769 5.146 9.521 
4.876 4.799 5.162 9.578 * 
4.884 4.832 5.174 9.615 
4.892 4.865 5.188 9.655 
4.900 4.899 5.204 9.699 
4.906 4.926 5.226 9.750 
4.916 4.975 5.246 9.792 
4.924 5.017 5.268 9.835 
4.932 5.062 5.290 9.876 
4.938 5.098 5.312 9.915 
4.946 5.154 5.336 9.949 
4.954 5.216 5.390 10.016 
4.960 5.270 5.448 10.077 
4.970 5.367 5.514 10.138 
4.974 5.415 5.576 10.191 
4.978 5.469 5.646 10.240 
4.984 5.560 5.744 10.299 
4.988 5.628 5.876 10.368 
4.992 5.697 6.016 10.428 
4.996 5.792 6.142 10.477 
5.000 5.910 6.294 10.526 
5.004 6.053 6.430 10.566 
5.008 6.246 6.620 10.614 
5.012 6.555 6.838 10.660 
5.016 7.131 7.050 10.704 
5.020 7.625 7.242 10.738 
5.028 8.189 7.424 10.770 
5.032 8.361 7.610 10.797 
5.036 8.486 7.778 10.821 
5.038 8.543 7.978 10.848 
5.042 8.631 8.166 10.869 
5.048 8.754 8.408 10.896 
5.052 8:823 8.662 10.923 
5.056 8.885 8.924 10.946 

pK,l = 3.146, pKa2 = 4.496, pKa3 = 5.356 
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Table AD75 Potentiometric Titration Data for the pK, Values of Citric Acid in 5.00 m NaCl 
at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Citric Acid, 0.015 mm01 excess HCl, Titrant 
= 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.086. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 1.127 3.924 
0.192 1.155 3.944 
0.368 1.185 3.962 
0.572 1.220 3.984 
0.740 1.251 4.004 
0.928 1.287 4.024 
1.086 1.319 4.042 
1.268 1.357 4.060 
1.470 1.404 4.080 
1.684 1.456 4.100 
1.864 1.505 4.118 
1.978 1.538 4.136 
2.096 1.574 4.156 
2.206 1.610 4.176 
2.316 1.647 4.194 
2.430 1.689 4.210 
2.538 1.723 4.230 
2.672 1.789 4.248 
2.796 1.848 4.262 
2.916 1.910 4.278 
3.042 1.984 4.294 
3.148 2.053 4.312 
3.210 2.098 4.332 
3.284 2.154 4.352 
3.336 2.198 4.372 
3.386 2.243 4.390 
3.444 2.298 4.408 
3.500 2.355 4.424 
3.546 2.406 4.440 
3.592 2.460 4.458 
3.618 2.493 4.472 
3.642 2.523 4.488 
3.668 2.557 4.508 
3.690 2.589 4.528 
3.720 2.63 1 4.548 
3.742 2.663 4.568 
3.768 2.702 4.584 
3.792 2.740 4.602 
3.820 2.783 4.624 
3.842 2.818 4.640 
3.862 2.851 4.662 
3.882 2.885 4.682 
3.904 2.923 4.704 

2.957 
2.992 
3.024 
3.062 
3.098 
3.134 
3.166 
3.198 
3.233 
3.268 
3.300 
3.332 
3.366 
3.400 
3.430 
3.459 
3.492 
3.524 
3.549 
3.574 
3.601 
3.632 
3.666 
3.701 
3.735 
3.765 
3.796 
3.823 
3.850 
3.882 
3.907 
3.935 
3.971 
4.007 
4.042 
4.079 
4.109 
4.143 
4.186 
4.217 
4.261 
4.303 
4.349 

4.724 
4.738 
4.756 
4.772 
4.786 
4.804 
4.818 
4.832 
4.846 
4.864 
4.880 
4.892 
4.908 
4.926 
4.932 
4.936 
4.942 
4.948 
4.952 
4.958 
4.962 
4.966 
4.970 
4.974 
4.980 
4.984 
4.990 
4.994 
5.000 
5.004 
5.010 
5.016 
5.022 
5.028 
5.034 
5.040 
5.044 
5.048 
5.052 
5.058 
5.062 
5.068 
5.074 

4.394 
4.425 
4.470 
4.509 
4.546 
4.595 
4.637 
4.680 
4.727 
4.792 
4.856 
4.907 
4.986 
5.085 
5.123 
5.153 
5.198 
5.242 
5.279 
5.337 
5.378 
5.422 
5.470 
5.525 
5.621 
5.700 
5.846 
5.977 
6.248 
6.542 
7.324 
7.920 
8.239 
8.422 
8.580 
8.704 
8.759 
8.839 
8.895 
8.972 
9.018 
9.083 
9.139 

5.080 
5.096 
5.116 
5.134 
5.154 
5.166 
5.180 
5.194 
5.210 
5.230 
5.252 
5.272 
5.296 
5.320 
5.382 
5.438 
5.498 
5.556 
5.614 
5.720 
5.830 
5.948 
6.060 
6.184 
6.344 
6.492 
6.642 
6.790 
6.942 
7.258 
7.408 
7.598 
7.812 
8.036 
8.300 
8.518 
8.778 
9.090 
9.348 

9.187 
9.300 
9.411 
9.492 
9.566 
9.606 
9.649 
9.688 
9.725 
9.773 
9.816 
9.853 
9.894 
9.931 
10.008 
10.072 
10.128 
10.176 
10.219 
10.299 
10.359 
10.411 
10.457 
10.501 
10.550 
10.591 
10.628 
10.664 
10.724 
10.756 
10.783 
10.811 
10.838 
10.864 
10.896 
10.909 
10.942 
10.969 
10.994 

pKal = 3.116, pKa2 = 4.485, pKa3 = 5.346. 
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Table AD76. Potentiometric Titration Data for the pK, Values of EDTA in 0.10 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, Titrant = 
0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.085. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, n-L pHr 
5.048 6.239 0.000 

0.136 
0.326 
0.490 
0.618 
0.738 
0.868 
0.996 
1.116 
1.254 
1.382 
1.480 
1.586 
1.680 
1.772 
1.866 
1.962 
2.054 
2.146 
2.246 
2.320 
2.414 
2.514 
2.604 
2.700 
2.802 
2.878 
2.968 
3.042 
3.118 
3.194 
3.270 
3.340 
3.410 
3.480 
3.552 
3.618 
3.694 
3.766 

2.019 
2.037 
2.063 
2.087 
2.105 
2.122 
2.142 
2.162 
2.182 
2.204 
2.225 
2.242 
2.259 
2.278 
2.295 
2.313 
2.330 
2.350 
2.369 
2.392 
2.408 
2.429 
2.453 
2.473 
2.499 
2.526 
2.548 
2.573 
2.594 
2.619 
2.644 
2.669 
2.695 
2.72 1 
2.749 
2.780 
2.809 
2.844 
2.882 

3.898 
3.938 
3.972 
4.010 
4.054 
4.086 
4.106 
4.130 
4.152 
4.178 
4.196 
4.220 
4.246 
4.272 
4.294 
4.318 
4.338 
4.360 
4.380 
4.400 
4.420 
4.434 
4.448 
4.468 
4.476 
4.486 
4.496 
4.504 
4.5 14 
4.522 
4.530 
4.536 
4.548 
4.562 
4.572 
4.584 
4.594 
4.604 
4.614 

2.955 
2.982 
3.003 
3.028 
3.060 
3.085 
3.101 
3.121 
3.139 
3.164 
3.182 
3.206 
3.232 
3.260 
3.284 
3.3 14 
3.342 
3.370 
3.401 
3.430 
3.462 
3.488 
3.515 
3.554 
3.571 
3.587 
3.611 
3.633 
3.659 
3.678 
3.701 
3.718 
3.748 
3.792 
3.823 
3.861 
3.898 
3.938 
3.978 

4.634 
4.642 
4.650 
4.658 
4.666 
4.672 
4.680 
4.686 
4.694 
4.702 
4.710 
4.716 
4.724 
4.732 
4.740 
4.748 
4.756 
4.766 
4.774 
4.784 
4.794 
4.804 
4.812 
4.822 
4.834 
4.844 
4.870 
4.890 
4.902 
4.914 
4.926 
4.936 
4.948 
4.960 
4.974 
4.988 
5.002 
5.010 
5.026 

4.062 
4.098 
4.137 
4.180 
4.219 
4.252 
4.294 
4.332 
4.376 
4.421 
4.468 
4.508 
4.558 
4.607 
4.661 
4.712 
4.765 
4.836 
4.883 
4.948 
5.017 
5.078 
5.127 
5.191 
5.255 
5.320 
5.454 
5.548 
5.605 
5.660 
5.714 
5.757 
5.805 
5.858 
5.917 
5.976 
6.038 
6.071 
6.141 

3.832 2.917 4.626 4.023 5.036 6.187 

5.054 6.270 
5.066 6.33 1 
5.078 6.398 
5.090 6.464 
5.100 6.528 
5.112 6.608 
5.124 6.697 
5.136 6.804 
5.148 6.932 
5.162 7.108 
5.172 7.278 
5.182 7.467 
5.194 7.710 
5.204 7.884 
5.214 8.03 1 
5.216 8.165 
5.238 8.276 
5.250 8.375 
5.262 8.463 
5.274 8.536 
5.284 8.593 
5.294 8.650 
5.304 8.699 
5.316 8.756 
5.330 8.817 
5.344 8.879 
5.358 8.937 
5.368 8.976 
5.378 9.016 
5.388 9.05 1 
5.400 9.095 
5.408 9.124 
5.418 9.158 
5.428 9.195 
5.440 9.238 
5.448 9.263 
5.460 9.304 
5.472 9.348 
5.482 9.381 
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Table AD76. Continued. 
NaOH, mL pHr NaOH, mL pHr 

5.494 9.419 5.892 10.354 
5.508 9.460 5.934 10.400 
5.520 9.502 5.982 10.453 
5.534 9.545 6.028 10.500 
5.544 9.576 6.078 10.542 
5.554 9.610 6.150 10.602 
5.566 9.646 6.218 10.649 
5.576 9.678 6.296 10.696 
5.590 9.722 6.372 10.740 
5.604 9.762 6.458 10.783 
5.616 9.800 6.574 10.834 
5.628 9.835 6.692 10.88 1 
5.642 9.873 6.842 10.932 
5.660 9.920 6.996 10.981 
5.682 9.974 7.144 11.024 
5.704 10.028 
5.726 10.076 
5.762 10.148 
5.804 10.221 

pKal = 2.272, pKn = 2.590, pKa3 = 5.961, pK,4 = 9.106 
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Table AD77. Potentiometric Titration Data for the pK, Values of EDTA in 0.10 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, Titrant = 
0.030 M NaOH in 0.07 m NaCl. ncH = DHr + 0.063. 
NaOH, mL pHr NaOH, n-L pHr NaOH, n-L pHr NaOH, mL pHr 

0.000 2.039 4.324 3.319 4.946 5.745 
0.188 2.062 4.354 3.357 4.958 5.799 
0.422 2.095 4.378 3.390 4.970 5.847 
0.616 2.123 4.402 3.427 4.980 5.891 
0.778 2.146 4.426 3.464 4.992 5.939 
0.958 2.174 4.450 3.506 5.004 5.994 
1.104 2.196 4.470 3.546 5.016 6.039 
1.248 2.220 4.482 3.569 5.028 6.099 
1.388 2.243 4.500 3.611 5.040 6.147 
1.524 2.266 4.522 3.660 5.052 6.202 
1.662 2.291 4.544 3.715 5.064 6.261 
1.802 2.317 4.564 3.772 5.078 6.332 
1.950 2.345 4.576 3.806 5.090 6.397 
2.088 2.372 4.586 3.841 5.102 6.468 
2.220 2.400 4.596 3.874 5.114 6.545 
2.340 2.426 4.608 3.919 5.128 6.651 
2.458 2.453 4.618 3.965 5.140 6.747 
2.574 2.481 4.630 4.014 5.152 6.871 
2.690 2.510 4.638 4.049 5.164 7.020 
2.812 2.541 4.648 4.093 5.176 7.209 
2.902 2.568 4.658 4.142 5.188 7.444 
2.988 2.590 4.672 4.208 5.198 7.643 
3.076 2.617 4.686 4.284 5.210 7.850 
3.152 2.642 4.700 4.362 5.224 8.037 
3.246 2.672 4.710 4.421 5.238 8.173 
3.338 2.705 4.722 4.493 5.250 8.277 
3.432 2.740 4.734 4.570 5.264 8.382 
3.532 2.779 4.746 4.644 5.278 8.470 
3.622 2.818 4.758 4.720 5.292 8.551 
3.708 2.859 4.770 4.798 5.306 8.623 
3.760 2.884 4.782 4.875 5.320 8.691 
3.820 2.916 4.794 4.954 5.334 8.753 
3.882 2.951 4.806 5.028 5.348 8.812 
3.934 2.982 4.818 5.104 5.362 8.872 
3.986 3.016 4.830 5.176 5.374 8.916 
4.040 3.053 4.844 5.254 5.388 8.971 
4.094 3.094 4.858 5.333 5.402 9.022 
4.144 3.134 4.872 5.408 5.414 9.062 
4.188 3.173 4.884 5.467 5.426 9.105 
4.218 3.203 4.900 5.542 5.442 9.161 
4.244 3.227 4.912 5.600 5.456 9.206 
4.274 3.261 4.924 5.650 5.466 9.241 
4.300 3.291 4.934 5.695 5.476 9.275 

pKal = 2.221, pKa2 = 2.572, pKa3 = 5.902, pKa4 = 9.062 

5.492 9.327 
5.504 9.365 
5.516 9.406 
5.530 9.450 
5.542 9.491 
5.568 9.568 
5.586 9.625 
5.606 9.685 
5.630 9.753 
5.658 9.830 
5.682 9.892 
5.710 9.959 
5.734 10.009 
5.760 10.060 
5.788 10.111 
5.842 10.194 
5.882 10.250 
5.938 10.319 
5.984 10.369 
6.038 10.421 
6.086 10.462 
6.146 10.510 
6.232 10.569 
6.326 10.624 
6.420 10.676 
6.520 10.723 
6.616 10.766 
6.716 10.806 
6.814 10.838 
6.906 10.867 
7.004 10.896 
7.132 10.931 
7.304 10.979 
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Table AD78. Potentiometric Titration Data for the pK, Values of EDTA in 0.10 m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, Titrant = 
0.030 M NaOH in 0.07 m NaCl, pcH = 7 - 3(mV + 17.23YC158.37 + 17.23) - 0.014. 

& . 

NaOH, mL mV NaOH, mL mV NaOH, mL mV NaOH, mL mV 
0.000 269.50 4.360 199.50 4.790’ 148.80 4.860 129.40 
0.200 268.10 
0.400 265.90 
0.600 264.40 
0.800 262.70 
1.000 261.20 
1.180 259.60 
1.360 258.00 
1.540 256.40 
1.720 254.10 
1.890 252.40 
2.060 250.80 
2.210 249.00 
2.360 246.80 
2.510 244.80 
2.660 243 .OO 
2.800 240.90 
2.940 239.10 
3.060 236.90 
3.180 235 .OO 
3.290 233.10 
3.400 231.10 
3.500 229.00 
3.600 226.60 
3.700 224.10 
3.800 221.40 
3.890 218.60 
3.960 216.30 
4.030 214.20 
4.080 212.20 
4.130 210.60 
4.160 209.40 
4.190 208 .OO 
4.210 207.30 
4.230 206.30 
4.250 205.60 
4.270 204.50 
4.290 203.60 
4.310 202.50 
4.320 202.10 
4.330 201.50 
4.340 200.70 
4.350 200.00 4.780 151.40 4.850 132.30 8.020 

4.370 
4.380 
4.390 
4.400 
4.410 
4.420 
4.430 
4.440 
4.450 
4.460 
4.470 
4.480 
4.490 
4.500 
4.510 
4.520 
4.530 
4.540 
4.550 
4.560 
4.570 
4.580 
4.590 
4.600 
4.610 
4.620 
4.630 
4.640 
4.650 
4.660 
4.670 
4.680 
4.690 
4.700 
4.710 
4.720 
4.730 
4.740 
4.750 
4.760 
4.770 

199.00 
198.60 
198.10 
197.20 
196.80 
196.20 
195.70 
195.20 
194.40 
194.00 
193.10 
192.40 
191.70 
191.10 
190.20 
189.40 
188.20 
186.90 
186.00 
184.40 
183.40 
182.60 
181.60 
180.30 
179.30 
178.10 
176.90 
175.70 
174.30 
173.10 
172.10 
170.40 
168.90 
167.60 
165.90 
164.20 
162.40 
160.40 
158.10 
155.60 
153.60 

4.800 
4.810 
4.820 
4.830 
4.840 
4.850 
4.860 
4.870 
4.880 
4.890 
4.900 
4.910 
4.920 
4.930 
4.940 
4.950 
4.960 
4.970 
4.980 
4.990 
5.000 
5.010 
5.020 
5.030 
5.040 
5.050 
5.060 
5.070 
5.080 
5.090 
5.100 
5.110 
5.120 
5.130 
5.140 
5.150 
5.160 
4.810 
4.820 
4.830 
4.840 

146.30 
143.60 
140.70 
137.80 
135.20 
132.30 
129.40 
126.20 
123.00 
119.70 
116.20 
112.50 
108.50 
105.00 
101 .oo 
97.01 
93.80 
90.66 
87.16 
83.36 
80.48 
77.45 
74.53 
71.99 
69.34 
66.78 
64.25 
61.62 
59.32 
57.22 
54.81 
52.14 
50.04 
47.83 
45.50 
43.56 
41.42 
143.60 
140.70 
137.80 
135.20 

4.870 
4.880 
4.890 
4.900 
5.270 
5.280 
5.290 
5.300 
5.310 
5.320 
5.330 
5.340 
5.350 
5.370 
5.390 
5.420 
5.450 
5.500 
5.550 
5.600 
5.650 
5.720 
5.790 
5.860 
5.930 
6.020 
6.110 
6.210 
6.310 
6.410 
6.510 
6.620 
6.730 
6.850 
6.970 
7.110 
7.250 
7.400 
7.550 
7.700 
7.850 

126.20 
123.00 
119.70 
116.20 
19.90 
14.77 
13.26 
11.62 
9.86 
8.02 
5.84 
3.25 
0.23 
-5.71 
-13.00 
-26.90 
-48.30 
-84.10 
-103.00 
-115.00 
-125.00 
-137.00 
-147.00 
-157.00 
-167.00 
-179.00 
-191.00 
-202.00 
-210.00 
-217.00 
-223.00 
-228.00 
-232.00 
-236.00 
-239.00 
-242.00 
-245.00 
-248.00 
-250.00 
-253.00 
-255.00 
-256.00 

pKal = 2.082, pKa2 = 2.654, pKa3 = 6.015, pKa4 = 9.114 
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Table AD79. Potentiometric Titration Data for the pK, Values of EDTA in 0.30 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, Titrant = 
0.030 M NaOH in 0.27 m NaCl, pcH = 7 - 3(mV + 19.40)/(157.31 + 19.40) - 0.130. 
NaOH, m.L mV NaOH, mL mV NaOH, mL mV NaOH, mL mV 

0.000 263.01 
0.200 262.41 
0.400 261.08 
0.600 259.72 
0.800 258.17 
1 .ooo 256.77 
1.180 255.34 
1.360 253.40 
1.540 251.59 
1.720 250.10 
1.890 248.36 
2.060 246.80 
2.210 244.90 
2.360 243.13 
2.510 241.53 
2.660 239.72 
2.800 237.92 
2.940 235.65 
3.060 234.10 
3.180 232.19 
3.290 229.99 
3.400 227.95 
3.500 225.71 
3.600 223.79 
3.700 221.73 
3.800 219.33 
3.890 217.06 
3.960 215.32 
4.030 213.08 
4.080 211.49 
4.130 209.91 
4.160 208.80 
4.190 207.50 
4.210 207.00 
4.230 206.23 
4.250 205.62 
4.270 204.71 
4.290 203.74 
4.310 202.93 
4.320 202.62 
4.330 202.29 
4.340 201.91 

4.360 201.02 4.790 167.96 4.860 
4.370 200.48 4.800 166.75 4.870 
4.380 199.97 4.810 165.06 4.880 
4.390 199.61 4.820 163.47 4.890 
4.400 199.35 4.830 161.74 4.900 
4.410 198.75 4.840 160.26 5.270 
4.420 198.19 4.850 158.39 5.280 
4.430 197.52 4.860 156.73 5.290 
4.440 196.90 4.870 154.77 5.300 
4.450 196.59 4.880 152.78 5.310 
4.460 196.19 4.890 150.39 5.320 
4.470 195.77 4.900 148.22 5.330 
4.480 195.25 4.910 145.37 5.340 
4.490 194.68 4.920 142.98 5.350 
4.500 194.22 4.930 139.83 5.370 
4.510 193.56 4.940 137.20 5.390 
4.520 192.98 4.950 134.24 5.420 
4.530 192.02 4.960 131.21 5.450 
4.540 191.55 4.970 127.73 5.500 
4.550 190.84 4.980 124.49 5.550 
4.560 190.31 4.990 121.15 5.600 
4.570 189.51 5.000 117.87 5.650 
4.580 188.99 5.010 114.21 5.720 
4.590 188.15 5.020 111.31 5.790 
4.600 187.51 5.030 107.53 5.860 
4.610 186.59 5.040 104.26 5.930 
4.620 185.88 5.050 100.50 6.020 
4.630 184.96 5.060 97.28 6.110 
4.640 184.09 5.070 93.62 6.210 
4.650 183.28 5.080 90.03 6.310 
4.660 182.63 5.090 86.00 6.410 
4.670 181.69 5.100 82.90 6.510 
4.680 180.88 5.110 79.62 6.620 
4.690 179.81 5.120 76.50 6.730 
4.700 178.99 5.130 73.06 6.850 
4.710 177.82 5.140 70.15 6.970 
4.720 176.58 5.150 67.00 7.110 
4.730 175.58 5.160 64.26 7.250 
4.740 174.60 4.810 165.06 7.400 
4.750 173.32 4.820 163.47 7.550 
4.760 172.26 4.830 161.74 7.700 
4.770 170.65 4.840 160.26 7.850 

156.73 
154.77 
152.78 
150.39 
148.22 
39.32 
37.35 
35.11 
33.23 
31.07 
29.19 
27.05 
25.20 
23.03 
18.86 
12.13 
7.50 
1.07 

-14.68 
-44.31 
-87.00 
-110.38 
-129.84 
-143.89 
-155.68 
-167.31 
-180.22 
-193.04 
-204.56 
-213.77 
-220.88 
-226.69 
-231.71 
-236.03 
-239.89 
-243.21 
-246.58 
-249.50 
-252.33 
-254.58 
-256.7 1 
-258.67 

4.350 201.45 4.780 169.43 4.850 158.39 8.020 -260.6 1 

pKal = 2.00, pKa2 = 2.45, pKa3 = 6.08, pKa4 = 9.21 
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Table ADSO. Potentiometric Titration Data for the pKa Values of EDTA in 0.30 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, Titrant = 
0.030 M NaOH in 0.27 m NaCl, pcH = 7 - 3(mV + 19.40)/( 157.31 + 19.40) - 0.100. 
NaOH, mL mV NaOH, mL mV NaOH, mL mV NaOH, mL mV 

0.000 264.58 4.360 4.860 149.32 
0.200 
0.400 
0.600 
0.800 
1 .ooo 
1.180 
1.360 
1.540 
1.720 
1.890 
2.060 
2.210 
2.360 
2.510 
2.660 
2.800 
2.940 
3.060 
3.180 
3.290 
3.400 
3.500 
3.600 
3.700 
3.800 
3.890 
3.960 
4.030 
4.080 
4.130 
4.160 
4.190 
4.210 
4.230 
4.250 
4.270 
4.290 
4.310 
4.320 
4.330 
4.340 
4.350 201.37 

263.63 
262.60 
261.17 
259.64 
258.06 
256.55 
255.00 
253.34 
251.53 
249.87 
248.10 
246.43 
244.63 
242.80 
240.90 
239.00 
237.00 
235.09 
233.20 
231.27 
229.22 
227.07 
225.03 
222.80 
220.35 
217.91 
216.01 
213.80 
212.26 
210.60 
209.50 
208.35 
207.5 1 
206.66 
205.87 
205.06 
204.25 
203.44 
203.03 
202.58 
202.15 

4.370 

4.780 

4.380 
4.390 
4.400 
4.410 
4.420 
4.430 
4.440 
4.450 
4.460 
4.470 
4.480 
4.490 
4.500 
4.510 
4.520 
4.530 
4.540 
4.550 
4.560 
4.570 
4.580 
4.590 
4.600 
4.610 
4.620 
4.630 
4.640 
4.650 
4.660 
4.670 
4.680 
4.690 
4.700 
4.710 
4.720 
4.730 
4.740 
4.750 
4.760 
4.770 

164.94 

200.99 
200.50 
200.00 
199.31 
198.90 
198.21 
197.73 
197.14 
196.66 
195.70 
195.30 
194.76 
194.33 
193.69 
193.21 
192.53 
191.88 
191.22 
190.55 
189.81 
188.76 
187.98 
187.31 
186.36 
185.62 
184.70 
183.90 
182.95 
182.23 
181.23 
180.38 
179.20 
178.30 
177.27 
176.18 
174.70 
173.65 
172.27 
171.04 
169.42 
168.06 
166.43 

4.790 

4.850 

4.800 
4.810 
4.820 
4.830 
4.840 
4.850 
4.860 
4.870 
4.880 
4.890 
4.900 
4.910 
4.920 
4.930 
4.940 
4.950 
4.960 
4.970 
4.980 
4.990 
5.000 
5.010 
5.020 
5.030 
5.040 
5.050 
5.060 
5.070 
5.080 
5.090 
5.100 
5.110 
5.120 
5.130 
5.140 
5.150 
5.160 
4.810 
4.820 
4.830 
4.840 

163.01 
161.32 
159.36 
157.60 
155.48 
153.57 
151.30 
149.32 
146.39 
144.17 
141.46 
139.01 
135.49 
132.84 
129.28 
125.71 
121.59 
118.24 
114.22 
111.09 
106.87 
103.73 
99.74 
96.43 
92.5 1 
89.30 
86.04 
83.14 
79.69 
77.06 
73.99 
71.39 
67.98 
65.59 
62.95 
60.57 
57.89 
55.52 
159.36 
157.60 
155.48 
153.57 
151.30 

4.870 
4.880 
4.890 
4.900 
5.270 
5.280 
5.290 
5.300 
5.310 
5.320 
5.330 
5.340 
5.350 
5.370 
5.390 
5.420 
5.450 
5.500 
5.550 
5.600 
5.650 
5.720 
5.790 
5.860 
5.930 
6.020 
6.110 
6.210 
6.310 
6.410 
6.510 
6.620 
6.730 
6.850 
6.970 
7.110 
7.250 
7.400 
7.550 
7.700 
7.850 
8.020 

146.39 
144.17. 

-261.54 

141.46 
139.01 
32.20 
30.53 
28.59 
26.70 
24.18 
22.41 
19.73 
13.95 
12.14 
9.11 
5.07 
-2.32 

-12.14 
-38.26 
-85.56 

-108.44 
-123.34 
-138.67 
-151.32 
-162.31 
-173.68 
-186.50 
-198.47 
-209.06 
-217.35 
-223.70 
-228.95 
-233.80 
-237.95 
-24 1.66 
-244.69 
-248.01 
-250.73 
-253.31 
-255.73 
-257.84 
-259.7 1 

pKal = 2.00, pKa2 = 2.42, pKa3 = 6.07, pKa4 = 9.20 
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Table ADSl. Potentiometric Titration Data for the pKa Values of EDTA in 0.50 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, Titrant = 
0.030 M NaOH in 0.47 m NaCl, pcH = 7 - 3(mV + 19.40)/( 157.3 1 + 19.40) + 0.010. 
NaOH, mL mV NaOH, mL mV NaOH, mL mV NaOH, mL mV 

165.39 9.719 148.85 0.000 
0.400 
0.800 
1.200 
1.600 
2.000 
2.360 
2.720 
3.080 
3.440 
3.780 
4.120 
4.420 
4.720 
5.020 
5.320 
5.600 
5.880 
6.120 
6.360 
6.580 
6.800 
7.000 
7.200 
7.400 
7.600 
7.780 
7.920 
8.060 
8.160 
8.260 
8.320 
8.380 
8.420 
8.460 
8.500 
8.540 
8.580 
8.620 
8.640 
8.660 
8.680 

271.73 
270.48 
269.02 
267.47 
265.89 
264.34 
262.90 
261.48 
259.84 
258.15 
256.43 
254.67 
253.04 
251.29 
249.40 
247.41 
245.55 
243.53 
241.63 
239.74 
237.82 
235.83 
233.95 
231.79 
229.44 
227.05 
224.77 
222.83 
220.6 1 
219.04 
217.38 
216.28 
215.09 
214.29 
213.49 
212.68 
211.88 
210.98 
209.92 
209.43 
209.00 
208.37 

8.720 
8.740 
8.760 
8.780 
8.800 
8.820 
8.840 
8.860 
8.880 
8.900 
8.920 
8.940 
8.960 
8.980 
9.000 
9.020 
9.040 
9.060 
9.080 
9.100 
9.120 
9.140 
9.160 
9.180 
9.200 
9.220 
9.240 
9.260 
9.280 
9.300 
9.320 
9.340 
9.360 
9.380 
9.400 
9.420 
9.440 
9.460 
9.480 
9.500 
9.519 
9.539 

207.26 
206.70 
206.09 
205.50 
205.00 
204.45 
203.89 
203.30 
202.73 
202.20 
201.54 
200.97 
200.36 
199.64 
198.97 
198.23 
197.52 
196.81 
196.02 
195.24 
194.37 
193.53 
192.70 
191.85 
190.88 
190.01 
189.07 
188.12 
187.12 
186.13 
185.00 
183.93 
182.78 
181.56 
180.26 
178.99 
177.61 
176.17 
174.44 
172.74 
171.03 
169.26 

9.579 
9.599 
9.619 
9.639 
9.659 
9.679 
9.699 
9.719 
9.739 
9.759 
9.779 
9.799 
9.819 
9.839 
9.859 
9.879 
9.899 
9.919 
9.939 
9.959 
9.979 
9.999 
10.019 
10.039 
10.059 
10.079 
10.099 
10.119 
10.139 
10.159 
10.179 
10.199 
10.219 
10.239 
10.259 
10.279 
10.299 
10.319 
9.619 
9.639 
9.659 
9.679 

163.42 9.739 146.21 
161.27 9.759 143.36 
158.98 9.779 140.50 
156.60 9.799 137.16 
154.15 10.539 37.46 
151.59 10.559 35.42 
148.85 10.579 33.50 
146.21 10.599 31.21 
143.36 10.619 29.18 
140.50 10.639 26.89 
137.16 10.659 24.56 
133.77 10.679 22.11 
130.45 10.699 19.65 
127.07 10.739 12.88 
123.46 10.779 8.94 
119.88 10.839 -0.15 
116.32 10.899 -11.63 
112.73 10.999 -41.09 
109.05 11.099 -67.82 
105.69 11.199 -85.24 
102.46 11.299 -98.25 
99.12 11.439 -111.98 
95.80 11.579 -124.55 
92.57 11.719 -136.24 
89.47 11.859 -149.03 
86.65 12.039 -165.24 
83.71 12.219 -181.79 
81.11 12.419 -195.59 
78.40 12.619 -206.04 
75.98 12.819 -213.33 
73.35 13.019 -219.38 
70.90 13.239 -224.43 
68.38 13.459 -228.74 
66.02 13.699 -232.59 
63.64 13.939 -235.84 
61.39 14.219 -239.20 
59.33 14.499 -242.01 
161.27 14.799 -244.64 
158.98 15.099 -246.98 
156.60 15.399 -249.17 
154.15 15.699 -25 1.09 

8.700 207.81 9.559 167.34 9.699 151.59 16.039 -253.05 

pKal = 2.061, pKa2 = 2.224, pKa3 = 5.887, pKa4 = 8.794 
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Table ADS2. Potentiometric Titration Data for the pKa Values of EDTA in 0.50 m NaCl at 
25°C. Initial Volume = 15.0 rnL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, Titrant = 
0.030 M NaOH in 0.47 m NaCl, pcH = 7 - 3(mV + 19.25)/(157.35 + 19.25) + 0.041. 
NaOH, mL mV NaOH, mL mV NaOH, mL mV NaOH, mL mV 

0.000 274.38 4.360 205.87 4.790 157.75 4.860 138.95 
0.200 272.46 4.370 205.23 4.800 155.69 4.870 135.56 
0.400 270.9 1 4.380 204.38 4.810 152.86 4.880 132.70 
0.600 269.33 4.390 203.86 4.820 150.06 4.890 129.27 
0.800 267.66 4.400 203.28 4.830 147.18 4.900 126.22 
1 .ooo 265.96 4.410 202.74 4.840 144.74 5.270 35.41 
1.180 264.37 4.420 202.11 4.850 141.72 5.280 33.02 
1.360 262.74 4.430 201.50 4.860 138.95 5.290 31.38 
1.540 261.02 4.440 200.82 4.870 135.56 5.300 28.83 
1.720 259.18 4.450 200.26 4.880 132.70 5.310 26.96 
1.890 257.38 4.460 199.55 4.890 129.27 5.320 24.34 
2.060 255.59 4.470 198.93 4.900 126.22 5.330 22.28 
2.210 253.86 4.480 198.21 4.910 123.09 5.340 19.32 
2.360 252.05 4.490 197.53 4.920 119.28 5.350 14.17 
2.510 250.16 4.500 196.68 4.930 116.31 5.370 10.47 
2.660 248.13 4.510 196.02 4.940 112.37 5.390 5.81 
2.800 246.16 4.520 195.22 4.950 109.51 5.420 -2.89 
2.940 244.05 4.530 194.44 4.960 105.77 5.450 -13.56 
3.060 242.12 4.540 193.43 4.970 103.00 5.500 -40.09 
3.180 240.13 4.550 192.62 4.980 99.30 5.550 -69.61 
3.290 238.10 4.560 191.58 4.990 96.65 5.600 -87.94 
3.400 236.01 4.570 190.73 5 .ooo 93.26 5.650 -100.40 
3.500 233.97 4.580 189.72 5.010 90.80 5.720 -115.09 
3.600 231.77 4.590 188.61 5.020 87.43 5.790 -127.67 
3.700 229.37 4.600 187.69 5.030 84.34 5.860 -139.55 
3.800 226.77 4.610 186.67 5.040 81.58 5.930 -152.40 
3.890 224.38 4.620 185.57 5.050 79.44 6.020 -169.01 
3.960 222.25 4.630 184.45 5.060 76.61 6.110 -184.97 
4.030 219.96 4.640 183.31 5.070 74.67 6.210 -197.75 
4.080 218.28 4.650 182.19 5.080 72.05 6.310 -207.70 
4.130 216.55 4.660 180.94 5.090 70.14 6.410 -214.65 
4.160 215.36 4.670 179.70 5.100 67.58 6.510 -220.62 
4.190 214.02 4.680 178.36 5.110 65.75 6.620 -225.40 
4.210 213.26 4.690 176.96 5.120 63.65 6.730 -229.62 
4.230 212.32 4.700 175.43 5.130 61.93 6.850 -233.44 
4.250 211.48 4.710 173.98 5.140 59.90 6.970 -236.71 
4.270 210.58 4.720 172.36 5.150 58.30 7.110 -239.97 
4.290 209.60 4.730 170.41 5.160 56.29 7.250 -242.70 
4.310 208.64 4.740 168.63 4.8 10 152.86 7.400 -245.28 
4.320 208.14 4.750 166.45 4.820 150.06 7.550 -247.64 
4.330 207.59 4.760 164.65 4.830 147.18 7.700 -249.88 
4.340 207.04 4.770 162.3 1 4.840 144.74 7.850 -25 1.65 
4.350 206.40 4.780 160.33 4.850 141.72 8.020 -253.67 

pK,, = 1.992, pKa2 = 2.533, pKa3 = 5.888, pKa4 = 8.874 
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Table AD83. Potentiometric Titration Data for the pK, Values of EDTA in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, Titrant = 
0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.202. 

NaOH, n-L pHr NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.812 4.710 2.899 5.448 
0.118 1.825 4.762 2.942 5.460 
0.300 1.846 4.786 2.961 5.472 
0.438 1.862 4.8 14 2.986 5.484 
0.580 1.879 4.848 3.018 5.500 
0.742 1.899 4.882 3.052 5.512 
0.934 1.923 4.916 3.090 5.522 
1.100 1.943 4.944 3.125 5.532 
1.278 1.970 4.972 3.195 5.542 
1.412 1.987 5.018 3.225 5.552 
1.536 2.005 5.046 3.271 5.562 
1.680 2.026 5.064 3.302 5.572 
1.826 2.050 5.084 3.342 5.582 
1.956 2.070 5.102 3.379 5.592 
2.096 2.093 5.120 3.420 5.604 
2.244 2.117 5.142 3.475 5.616 
2.380 2.141 5.166 3.545 5.630 
2.504 2.163 5.184 3.605 5.640 
2.624 2.185 5.200 3.666 5.652 
2.748 2.208 5.216 3.735 5.662 
2.880 2.236 5.234 3.830 5.672 
3.004 2.263 5.254 3.955 5.682 
3.124 2.289 5.264 4.032 5.692 
3.248 2.318 5.276 4.136 5.702 
3.368 2.348 5.290 4.273 5.712 
3.472 2.375 5.302 4.403 5.722 
3.588 2.407 5.310 4.494 5.732 
3.708 2.441 5.318 4.579 5.744 
3.810 2.473 5.328 4.684 5.754 
3.910 2.505 5.340 4.801 5.766 
4.006 2.539 5.350 4.888 5.778 
4.094 2.573 5.358 4.954 5.788 
4.180 2.607 5.368 5.034 5.798 
4.256 2.639 5.378 5.099 5.810 
4.342 2.678 5.388 5.160 5.820 
4.422 2.719 5.398 5.215 5.832 
4.502 2.763 5.408 5.263 5.842 
4.554 2.794 5.418 5.319 5.852 
4.602 2.824 5.426 5.355 5.862 
4.660 2.862 5.436 5.402 5.874 

5.453 5.886 
5.505 
5.556 
5.603 
5.664 
5.712 
5.749 
5.786 
5.825 
5.862 
5.901 
5.940 
5.978 
6.019 
6.068 
6.115 
6.174 
6.220 
6.278 
6.328 
6.391 
6.442 
6.498 
6.559 
6.629 
6.723 
6.809 
6.925 
7.030 
7.159 
7.288 
7.394 
7.483 
7.591 
7.670 
7.755 
7.819 
7.878 
7.93 1 
7.993 

5.896 
5.906 
5.916 
5.928 
5.940 
5.950 
5.960 
5.972 
5.984 
5.996 
6.008 
6.020 
6.030 
6.042 
6.054 
6.064 
6.076 
6.086 
6.098 
6.110 
6.120 
6.132 
6.142 
6.154 
6.166 
6.178 
6.188 
6.200 
6.210 
6.222 
6.234 
6.246 
6.256 
6.266 
6.278 
6.288 
6.298 
6.306 
6.316 

8.050 
8.096 
8.139 
8.182 
8.230 
8.277 
8.316 
8.353 
8.396 
8.441 
8.483 
8.522 
8.566 
8.601 
8.644 
8.685 
8.722 
8.766 
8.801 
8.847 
8.891 
8.93 1 
8.975 
9.015 
9.064 
9.112 
9.162 
9.206 
9.256 
9.298 
9.348 
9.396 
9.444 
9.482 
9.521 
9.564 
9.598 
9.63 1 
9.657 
9.688 
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Table AD83. Continued. 
NaOH, mL pHr NaOH, mL pHr 

6.326 9.717 7.764 10.763 
6.338 9.75 1 7.914 10.800 
6.368 9.824 8.064 10.833 
6.394 9.883 8.226 10.866 
6.422 9.938 8.448 10.908 
6.450 9.988 
6.476 10.03 1 
6.544 10.123 
6.612 10.200 
6.676 10.263 
6.738 10.3 16 
6.798 10.362 
6.862 10.405 
6.926 10.444 
7.024 10.497 
7.138 10.55 1 
7.262 10.603 
7.374 10.646 
7.492 10.685 
7.618 10.723 

pKal = 1.923, pKa2 = 2.305, pKa3 = 5.986, pKa4 = 8.684 
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Table ADS4. Potentiometric Titration Data for the pK, Values of EDTA in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, Titrant = 
0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.178. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 1.834 4.814 3.010 5.548 5.888 6.032 8.627 
0.130 1.848 4.840 3.035 5.558 5.926 6.042 8.661 
0.302 1.868 4.868 3.063 5.570 5.983 6.054 8.696 
0.446 1.886 4.898 3.095 5.580 6.016 6.062 8.731 
0.590 1.901 4.922 3.124 5.592 6.062 6.074 8.772 
0.742 1.922 4.944 3.148 5.604 6.110 6.086 8.817 
0.898 1.941 4.968 3.181 5.614 6.151 6.098 8.856 
1.038 1.959 4.990 3.212 5.626 6.202 6.110 8.902 
1.180 1.978 5.012 3.245 5.636 6.248 6.122 8.948 
1.324 1.997 5.030 3.273 5.648 6.306 6.134 8.992 
1.466 2.018 5.052 3.311. 5.658 6.356 6.148 9.047 * 
1.602 2.037 5.076 3.357 5.668 6.407 6.162 9.102 
1.742 2.059 5.100 3.407 5.680 6.476 6.174 9.152 
1.878 2.079 5.124 3.4& 5.690 6.538 6.186 9.203 
2.022 2.102 5.148 3.529 5.702 6.617 6.198 9.252 
2.152 2.123 5.168 3.591 5.712 6.699 6.210 9.302 
2.280 2.144 5.192 3.680 5.724 6.800 6.222 9.351 
2.406 2.166 5.210 3.757 5.736 6.907 6.234 9.416 
2.522 2.187 5.224 3.830 5.748 7.031 6.246 9.454 
2.654 2.212 5.238 3.912 5.758 7.141 6.256 9.492 
2.772 2.235 5.254 4.026 5.770 7.269 6.266 9.527 
2.914 2.264 5.270 4.165 5.782 7.390 6.274 9.556 
3.018 2.286 5.284 4.302 5.794 7.506 6.284 9.591 
3.126 2.311 5.298 4.453 5.806 7.604 6.294 9.626 
3.242 2.337 5.314 4.633 5.818 7.706 6.306 9.665 
3.352 2.364 5.330 4.794 5.830 7.800 6.318 9.703 
3.450 2.390 5.342 4.902 5.840 7.853 6.334 9.747 
3.542 2.414 5.354 4.997 5.850 7.903 6.346 9.779 
3.626 2.437 5.368 5.091 5.860 7.955 6.358 9.811 
3.706 2.462 5.380 5.170 5.872 8.021 6.372 9.844 
3.808 2.493 5.392 5.237 5.882 8.059 6.384 9.871 
3.914 2.528 5.406 5.309 5.894 8.112 6.396 9.899 
4.002 2.559 5.422 5.386 5.906 8.160 6.432 9.968 
4.168 2.634 5.436 5.449 5.916 8.201 6.462 10.020 
4.256 2.660 5.448 5.502 5.928 8.249 6.492 10.067 
4.350 2.705 5.460 5.551 5.940 8.300 6.526 10.116 
4.424 2.742 5.472 5.602 5.952 8.343 6.558 10.156 
4.502 2.784 5.482 5.640 5.964 8.387 6.594 10.199 
4.578 2.830 5.494 5.685 5.974 8.422 6.700 10.300 
4.626 2.862 5.506 5.732 5.986 8.469 6.808 10.382 
4.678 2.897 5.516 5.771 5.998 8.508 6.908 10.448 
4.734 2.940 5.528 5.815 6.010 8.551 7.006 10.505 
4.780 2.978 5.538 5.851 6.022 8.597 7.098 10.550 

pKal = 1.922, pKa2 = 2.240, pKa3 = 5.987, pKa4 = 8.689 
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Table ADS. Potentiometric Titration Data for the pK, Values of EDTA in 2.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, Titrant = 
0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.398. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr 
0.000 1.653 4.590 
0.174 1.674 4.618 
0.332 1.694 4.644 
0.478 1.711 4.656 
0.614 1.729 4.668 
0.804 1.755 4.680 
1.002 1.782 4.692 
1.172 1.807 4.704 
1.340 1.832 4.716 
1.550 1.856 4.726 
1.706 1.891 4.736 
1.880 1.919 4.748 
2.024 1.945 4.756 
2.158 1.970 4.764 
2.294 1.994 4.776 
2.444 2.026 4.790 
2.596 2.058 4.802 
2.742 2.092 4.812 
2.882 2.124 4.824 
3.024 2.159 4.834 
3.178 2.203 4.844 
3.324 2.246 4.852 
3.452 2.287 4.862 
3.582 2.33 1 4.872 
3.666 2.363 4.882 
3.762 2.401 4.890 
3.862 2.444 4.900 
3.948 2.485 4.908 
4.028 2.526 4.916 
4.106 2.569 4.928 
4.172 2.610 4.938 
4.238 2.654 4.948 
4.302 2.700 4.960 
4.342 2.732 4.970 
4.386 2.770 4.982 
4.430 2.812 4.992 
4.482 2.865 5.004 
4.512 2.899 5.014 
4.538 2.932 5.026 
4.564 2.964 5.038 

3.004 5.048 
3.044 5.058 
3.087 5.070 
3.109 5.082 
3.131 5.092 
3.155 5.106 
3.178 5.116 
3.205 5.126 
3.232 5.138 
3.256 5.150 
3.28 1 5.162 
3.314 5.172 
3.336 5.182 
3.360 5.192 
3.397 5.204 
3.446 5.214 
3.487 5.228 
3.524 5.240 
3.574 5.250 
3.618 5.260 
3.664 5.272 
3.704 5.282 
3.755 5.294 
3.824 5.308 
3.890 5.332 
3.948 5.334 
3.994 5.346 
4.058 5.358 
4.094 5.368 
4.185 5.380 
4.247 5.392 
4.303 5.404 
4.401 5.416 
4.470 5.426 
4.541 5.438 
4.617 5.450 
4.689 5.460 
4.75 1 5.470 
4.828 5.482 
4.901 5.492 

4.972 5.502 6.994 
5.025 5.512 7.070 
5.089 5.522 7.153 
5.153 5.530 7.212 
5.203 5.540 7.280 
5.267 5.552 7.361 
5.319 5.562 7.427 
5.356 5.572 7.481 
5.400 5.582 7.545 
5.445 5.592 7.598 
5.493 5.602 7.644 
5.530 5.614 7.694 
5.566 5.624 7.743 
5.603 5.634 7.784 
5.647 5.644 7.821 
5.683 5.654 7.858 
5.732 5.666 7.903 
5.771 5.678 7.949 
5.804 5.690 7.990 
5.841 5.704 8.041 
5.884 5.716 8.082 
5.917 5.728 8.123 
5.951 5.738 8.155 
5.998 5.748 8.184 
6.052 5.758 8.219 
6.095 5.768 8.251 
6.149 5.780 8.287 
6.190 5.792 8.326 
6.234 5.802 8.358 
6.278 5.812 8.392 
6.336 5.824 8.429 
6.389 5.834 8.465 
6.446 5.848 8.514 
6.498 5.858 8.574 
6.560 5.892 8.607 
6.633 5.884 8.65 1 
6.707 5.896 8.692 
6.774 5.906 8.726 
6.848 5.916 8.765 
6.918 5.928 8.817 
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Table AD85 Continued. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

5.928 8.8 17 6.142 9.659 6.456 10.138 8.332 10.801 
5.940 8.865 6.150 9.68 1 6.492 10.170 8.496 10.829 
5.954 8.936 6.160 9.705 6.542 10.210 8.660 10.852 
5.968 .8.994 6.170 9.728 6.590 10.246 
5.982 9.055 6.180 9.75 1 6.654 10.288 
5.994 9.112 6.190 9.773 6.718 10.327 
6.004 9.154 6.200 9.793 6.796 10.371 
6.014 9.203 6.210 9.813 6.882 10.413 
6.022 9.237 6.220 9.831 6.976 10.454 
6.034 9.290 6.230 9.849 7.072 10.493 
6.044 9.332 6.240 9.868 7.178 10.532 
6.054 9.371 6.248 9.88 1 7.280 10.565 
6.064 9.411 6.258 9.897 7.380 10.596 
6.072 9.441 6.270 9.918 7.494 10.628 
6.082 9.477 6.280 9.933 7.598 10.656 
6.092 9.522 6.304 9.966 7.704 10.68 1 
6.102 9.549 6.330 10.002 7.822 10.707 
6.112 9.577 6.360 10.038 7.934 10.73 1 
6.122 9.606 6.394 10.076 8.072 10.757 
6.132 9.632 6.426 10.109 8.194 10.779 

pKal = 1.903, pKa2 = 2.308, pKa3 = 6.180, pKa4 = 8.608 
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Table AD86. Potentiometric Titration Data for the pK, Values of EDTA in 2.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, Titrant = 
0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.438. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 

0.000 1.623 4.794 
0.140 
0.280 
0.430 
0.578 
0.732 
1.062 
1.234 
1.410 
1.630 
1.810 
1.996 
2.172 
2.304 
2.452 
2.588 
2.724 
2.870 
2.994 
3.154 
3.302 
3.442 
3.522 
3.614 
3.710 
3.806 
3.884 
3.964 
4.032 
4.114 
4.180 
4.256 
4.324 
4.398 
4.512 
4.562 
4.610 
4.634 
4.660 
4.684 
4.710 
4.736 
4.766 

1.639 
1.656 
1.673 
1.694 
1.715 
1.762 
1.787 
1.814 
1.849 
1.880 
1.915 
1.946 
1.972 
2.003 
2.031 
2.062 
2.098 
2.129 
2.173 
2.216 
2.262 
2.289 
2.323 
2.360 
2.401 
2.437 
2.476 
2.513 
2.560 
2.603 
2.657 
2.710 
2.776 
2.901 
2.967 
3.043 
3.085 
3.136 
3.190 
3.252 
3.321 
3.417 

4.824 
4.848 
4.872 
4.896 
4.918 
4.948 
4.972 
4.998 
5.024 
5.050 
5.078 
5.102 
5.128 
5.154 
5.176 
5.202 
5.224 
5.238 
5.254 
5.270 
5.282 
5.296 
5.308 
5.322 
5.334 
5.348 
5.358 
5.370 
5.382 
5.394 
5.406 
5.416 
5.426 
5.438 
5.446 
5.458 
5.470 
5.480 
5.490 
5.498 
5.510 

3.522 5.530 7.371 
3.655 5.542 7.439 
3.783 5.552 7.500 
3.928 5.560 7.539 
4.082 5.568 7.578 
4.230 5.580 7.634 
4.432 5.590 7.683 
4.598 5.602 7.733 
4.776 5.614 7.783 
4.935 5.624 7.824 
5.078, 5.634 7.865 
5.215 5.644 7.901 
5.319 5.654 7.939 
5.430 5.666 7.980 
5.525 5.678 8.022 
5.609 5.688 8.059 
5.691 5.698 8.092 
5.770 5.712 8.139 
5.817 5.722 8.181 
5.872 5.748 8.261 
5.927 5.764 8.310 
5.969 5.780 8.363 
6.019 5.796 8.417 
6.064 5.812 8.469 
6.114 5.828 8.529 
6.162 5.846 8.589 
6.219 5.866 8.656 
6.264 5.884 8.733 
6.318 5.898 8.797 
6.373 5.914 8.861 
6.428 5.924 8.900 
6.489 5.932 8.939 
6.552 5.940 8.974 
6.615 5.950 9.024 
6.693 5.958 9.060 
6.750 5.968 9.108 
6.834 5.980 9.176 
6.921 5.988 9.201 
6.999 5.996 9.235 
7.079 6.008 9.286 
7.146 6.020 9.338 
7.226 6.028 9.369 

6.046 
6.056 
6.068 
6.080 
6.092 
6.104 
6.130 
6.142 
6.158 
6.174 
6.190 
6.202 
6.214 
6.226 
6.240 
6.254 
6.266 
6.296 
6.324 
6.352 
6.380 
6.438 
6.498 
6.556 
6.612 
6.668 
6.752 
6.850 
6.950 
7.036 
7.126 
7.240 
7.342 
7.464 
7.580 
7.702 
7.828 
7.962 
8.076 
8.218 
8.402 
8.572 

9.435 
9.474 
9.513 
9.552 
9.590 
9.624 
9.700 
9.725 
9.760 
9.791 
9.824 * 
9.845 
9.865 
9.887 
9.911 
9.929 
9.950 
9.990 
10.023 
10.055 
10.088 
10.142 
10.193 
10.238 
10.277 
10.3 12 
10.358 
10.407 
10.452 
10.485 
10.519 
10.558 
10.590 
10.624 
10.656 
10.681 
10.709 
10.738 
10.759 
10.784 
10.813 
10.840 

5.520 7.295 6.038 9.406 8.734 10.863 

pKal = 1.990, pKa2 = 2.376, pKa3 = 6.201, pKa4 = 8.634 
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Table AD87. Potentiometric Titration Data for the pKa Values of EDTA in 3.00 m NaCl at 
25°C. Initial Volume = 15.2 mL, 0.0150 mmol EDTA, 0.15 mm01 Excess HCl, Titrant = 
0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.566. 

* 1/ 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1 A.45 5.248 3.174 5.950 7.299 6.488 9.491 
0.136 
0.352 
0.514 
0.712 
0.868 
1.048 
1.274 
1.478 
1.634 
1.820 
2.008 
2.188 
2.330 
2.498 
2.640 
2.806 
2.964 
3.116 
3.282 
3.374 
3.480 
3.602 
3.706 
3.834 
3.922 
4.050 
4.144 
4.232 
4.324 
4.422 
4.528 
4.614 
4.706 
4.806 
4.904 
4.984 
5.050 
5.088 
5.134 
5.174 
5.200 
5.226 

1.459 5.266 3.235 5.960 7.352 6.500 9.528 
1.484 5.286 3.315 5.974 7.420 6.510 9.556 
1.503 5.302 3.391 5.988 7.484 6.524 9.594 
1.527 5.326 3.537 6.000 7.534 6.536 9.625 
1.546 5.348 3.726 6.012 7.586 6.550 9.658 
1.569 5.374 4.060 6.026 7.644 6.560 9.679 
1.599 5.402 4.464 6.038 7.689 6.574 9.711 
1.627 5.422 4.701 6.052 7.740 6.602 9.764 
1.648 5.448 4.936 6.064 7.785 6.626 9.804 
1.677 5.474 5.123 6.076 7.826 6.648 9.840 
1.705 5.498 5.260 6.090 7.875 6.674 9.877 
1.733 5.522 5.376 6.102 7.915 6.690 9.899 
1.757 5.532 5.424 6.116 7.961 6.716 9.933 
1.786 5.546 5.485 6.134 8.019 6.754 9.976 
1.811 5.558 5.535 6.146 8.059 6.786 10.009 
1.841 5.568 5.575 6.158 8.096 6.824 10.046 
1.874 5.586 5.643 6.168 8.130 6.880 10.094 
1.906 5.604 5.705 6.182 8.177 6.964 10.156 
1.943 5.632 5.799 6.192 8.209 7.032 10.202 
1.966 5.642 5.836 6.206 8.258 7.104 10.244 
1.991 5.654 5.874 6.220 8.308 7.172 10.280 
2.022 5.668 5.924 6.234 8.358 7.274 10.329 
2.05 1 5.682 5.972 6.246 8.401 7.382 10.375 
2.089 5.696 6.023 6.260 8.454 7.522 10.426 
2.116 5.708 6.063 6.274 8.509 7.666 10.473 
2.159 5.722 6.112 6.284 8.549 7.796 10.5 10 
2.193 5.734 6.155 6.298 8.609 7.946 10.550 
2.227 5.746 6.197 6.310 8.664 8.112 10.589 
2.265 5.760 6.256 6.324 8.731 8.322 10.634 
2.309 5.774 6.314 6.336 8.791 8.528 10.670 
2.362 5.788 6.372 6.348 8.855 8.762 10.713 
2.409 5.804 6.444 6.360 8.914 7.342 10.590 
2.467 5.816 6.500 6.372 8.978 7.464 10.624 
2.538 5.830 6.573 6.384 9.042 7.580 10.656 
2.620 5.844 6.647 6.396 9.105 7.702 10.681 
2.701 5.856 6.724 6.408 9.170 7.828 10.709 
2.781 5.880 6.900 6.420 9.227 7.962 10.738 
2.834 5.892 6.960 6.432 9.281 8.076 10.759 
2.908 5.904 7.027 6.442 9.323 8.218 10.784 
2.984 5.916 7.108 6.452 9.362 8.402 10.813 
3.042 5.928 7.178 6.464 9.408 8.572 10.840 
3.109 5.938 7.236 6.476 9.453 8.734 10.863 

pKal = 1.942, pKa2 = 2.186, pKa3 = 6.405, pKa4 = 8.608 
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Table ADS& Potentiometric Titration Data for the p& Values of EDTA in 3.00 m NaCl at 
25°C. Initial Volume = 15.2 mL, 0.0150 mm01 EDNA, 0.15 mm01 Excess HCl, Titrant = 
0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.583. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.424 
0.180 1.444 
0.376 1.465 
0.542 1.484 
0.718 1.505 
0.894 1.528 
1.094 1.552 
1.282 1.578 
1.466 1.603 
1.636 1.624 
1.810 1.652 
1.988 1.680 
2.118 1.700 
2.236 1.719 
2.372 1.741 
2.528 1.768 
2.662 1.795 
2.808 1.821 
2.952 1.849 
3.082 1.876 
3.218 1.906 
3.354 1.938 
3.474 1.966 
3.580 1.994 
3.694 2.024 
3.794 2.053 
3.902 2.086 
3.980 2.111 
4.054 2.134 
4.150 2.170 
4.214 2.195 
4.286 2.223 
4.362 2.255 
4.446 2.292 
4.516 2.327 

4.586 2.365 5.950 
4.658 
4.728 
4.826 
4.924 
5.022 
5.112 
5.200 
5.302 
5.412 
5.474 
5.524 
5.550 
5.578 
5.604 
5.628 
5.658 
5.674 
5.690 
5.706 
5.720 
5.740 
5.754 
5.768 
5.782 
5.796 
5.812 
5.828 
5.842 
5.856 
5.868 
5.882 
5.898 
5.918 

2.406 5.964 
2.450 5.982 
2.520 5.998 
2.602 6.016 
2.702 6.034 
2.817 6.052 
2.971 6.068 
3.259 6.088 
4.198 6.106 
4.85 1 6.122 
5.195 6.136 
5.331 6.150 
5.454 6.164 
5.560 6.180 
5.651 6.196 
5.754 6.212 
5.810 6.226 
5.867 6.242 
5.922 6.256 
5.971 6.274 
6.041 6.290 
6.093 6.308 
6.143 6.326 
6.197 6.340 
6.253 6.352 
6.318 6.368 
6.391 6.382 
6.454 6.396 
6.522 6.410 
6.587 6.424 
6.663 6.438 
6.760 6.452 
6.880 6.466 

5.936 6.994 6.480 

7.082 
7.161 
7.263 
7.347 
7.435 
7.511 
7.584 
7.647 
7.722 
7.782 
7.840 
7.887 
7.934 
7.980 
8.032 
8.085 
8.137 
8.185 
8.238 
8.287 
8.351 
8.408 
8.479 
8.553 
8.614 
8.666 
8.742 
8.8 10 
8.883 
8.953 
9.027 
9.100 
9.168 
9.234 
9.296 

6.494 9.355 
6.508 9.406 
6.522 9.455 
6.534 9.494 
6.548 9.536 
6.564 9.581 
6.578 9.617 
6.592 9.652 
6.606 9.682 
6.640 9.748 
6.668 9.800 
6.698 9.845 
6.728 9.888 
6.764 9.932 
6.800 9.974 
6.838 10.014 
6.902 10.072 
6.964 10.120 
7.024 10.166 
7.098 10.214 
7.210 10.276 
7.318 10.326 
7.426 10.373 
7.520 10.408 
7.616 10.441 
7.726 10.477 
7.850 10.511 
7.958 10.542 
8.078 10.570 
8.196 10.600 
8.318 10.623 
8.456 10.650 
8.626 10.68 1 
8.774 10.709 

pKal = 1.791, pKn = 2.274, pKa3 = 6.383, pKa4 = 8.591 
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Table AD89. Potentiometric Titration Data for the pKa Values of EDTA in 5.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, Titrant = 
0.030 M NaOH in 4.97 m NaCl, PCH = DHr + 1.04. 

a 

NaOH, mL pHr NaOH, n-L ;Hr NaOH, mL pHr NaOH, n-L pHr 
0.000 
0.110 
0.210 
0.306 
0.480 
0.638 
0.840 
0.994 
1.166 
1.348 
1.512 
1.668 
1.824 
1.974 
2.134 
2.260 
2.452 
2.598 
2.774 
2.950 
3.122 
3.220 
3.304 
3.382 
3.468 
3.552 
3.634 
3.714 
3.790 
3.878 
3.966 
4.048 
4.136 
4.220 
4.304 
4.334 
4.384 
4.414 
4.442 

0.978 4.500 
0.990 4.530 
1.003 4.556 
1.014 4.578 
1.035 4.604 
1.054 4.628 
1.081 4.658 
1.101 4.690 
1.124 4.716 
1.149 4.742 
1.174 4.768 
1.197 4.794 
1.221 4.824 
1.245 4.850 
1.271 4.878 
1.294 4.902 
1.327 4.926 
1.355 4.952 
1.390 4.978 
1.426 5.004 
1.465 5.030 
1.487 5.052 
1.508 5.088 
1.527 5.098 
1.551 5.110 
1.573 5.120 
1.597 5.130 
1.620 5.140 
1.644 5.148 
1.673 5.160 
1.703 5.170 
1.733 5.178 
1.767 5.188 
1.802 5.196 
1.840 5.208 
1.854 5.220 
1.878 5.230 
1.893 5.238 
1.907 5.246 
1.923 5.252 3.158 5.430 5.332 5.618 6.064 

1.941 
1.957 
1.973 
1.986 
2.004 
2.020 
2.040 
2.063 
2.082 
2.103 
2.125 
2.147 
2.174 
2.199 
2.228 
2.254 
2.28 1 
2.313 
2.347 
2.383 
2.423 
2.459 
2.527 
2.548 
2.575 
2.598 
2.622 
2.648 
2.670 
2.705 
2.754 
2.777 
2.812 
2.844 
2.895 
2.952 
3.009 
3.057 
3.112 

5.260 
5.266 
5.272 
5.278 
5.284 
5.288 
5.290 
5.294 
5.298 
5.302 
5.308 
5.312 
5.316 
5.320 
5.324 
5.328 
5.334 
5.338 
5.342 
5.346 
5.350 
5.354 
5.358 
5.362 
5.366 
5.370 
5.374 
5.378 
5.382 
5.386 
5.390 
5.394 
5.398 
5.404 
5.408 
5.412 
5.416 
5.420 
5.424 

3.228 5.434 5.352 
3.289 
3.355 
3.439 
3.530 
3.599 
3.641 
3.725 
3.816 
3.911 
4.05 1 
4.138 
4.217 
4.288 
4.356 
4.418 
4.503 
4.556 
4.610 
4.659 
4.707 
4.755 
4.800 
4.841 
4.881 
4.918 
4.958 
4.991 
5.023 
5.054 
5.085 
5.113 
5.141 
5.179 
5.204 
5.229 
5.253 
5.277 
5.299 

5.436 
5.440 
5.444 
5.448 
5.454 
5.458 
5.464 
5.468 
5.472 
5.478 
5.482 
5.486 
5.490 
5.494 
5.498 
5.502 
5.506 
5.510 
5.516 
5.520 
5.528 
5.534 
5.538 
5.544 
5.548 
5.552 
5.556 
5.560 
5.564 
5.570 
5.574 
5.578 
5.584 
5.590 
5.596 
5.600 
5.606 
5.612 

5.363 
5.384 
5.403 
5.422 
5.45 1 
5.469 
5.497 
5.514 
5.532 
5.557 
5.574 
5.590 
5.605 
5.621 
5.638 
5.652 
5.667 
5.681 
5.706 
5.719 
5.746 
5.770 
5.783 
5.804 
5.822 
5.836 
5.848 
5.863 
5.877 
5.898 
5.913 
5.925 
5.946 
5.968 
5.989 
6.003 
6.022 
6.043 
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Table AD89. Continued. 
NaOH, mL pHr NaOH, mL pHr 

5.624 6.085 
5.630 
5.636 
5.644 
5.650 
5.660 
5.668 
5.676 
5.682 
5.690 
5.702 
5.710 
5.716 
5.724 
5.734 
5.744 
5.752 
5.760 
5.770 
5.778 
5.786 
5.792 
5.798 
5.806 
5.816 
5.826 
5.836 
5.842 
5.850 
5.858 
5.866 
5.872 
5.880 
5.886 
5.894 

6.107 
6.127 
6.157 
6.177 
6.212 
6.242 
6.273 
6.295 
6.326 
6.372 
6.407 
6.43 1 
6.464 
6.508 
6.553 
6.589 
6.628 
6.677 
6.717 
6.755 
6.789 
6.817 
6.856 
6.909 
6.962 
7.014 
7.046 
7.086 
7.124 
7.167 
7.196 
7.233 
7.261 
7.296 

5.904 
5.914 
5.924 
5.934 
5.942 
5.950 
5.960 
5.970 
5.980 
5.990 
6.002 
6.010 
6.020 
6.030 
6.038 
6.048 
6.058 
6.070 
6.084 
6.096 
6.106 
6.114 
6.122 
6.130 
6.140 
6.150 
6.162 
6.172 
6.180 
6.190 
6.200 
6.212 
6.220 
6.226 
6.234 

7.339 
7.381 
7.425 
7.465 
7.498 
7.529 
7.567 
7.603 
7.633 
7.674 
7.715 
7.742 
7.775 
7.810 
7.833 
7.869 
7.900 
7.940 
7.986 
8.025 
8.059 
8.086 
8.113 
8.137 
8.175 
8.209 
8.253 
8.289 
8.320 
8.361 
8.400 
8.450 
8.484 
8.512 
8.546 

NaOH, mL pHr NaOH, mL pHr 
6.582 9.844 6.242 

6.250 
6.260 
6.270 
6.280 
6.288 
6.296 
6.304 
6.3 14 
6.322 
6.330 
6.340 
6.352 
6.360 
6.368 
6.378 
6.388 
6.398 
6.408 
6.418 
6.428 
6.436 
6.446 
6.458 
6.470 
6.480 
6.490 
6.500 
6.510 
6.520 
6.530 
6.542 
6.550 
6.560 

8.584 
8.621 
8.670 
8.723 
8.777 
8.819 
8.863 
8.908 
8.967 
9.014 
9.057 
9.111 
9.175 
9.216 
9.257 
9.300 
9.344 
9.385 
9.422 
9.460 
9.493 
9.519 
9.550 
9.584 
9.615 
9.642 
9.665 
9.688 
9.711 
9.73 1 
9.750 
9.774 
9.788 
9.806 

6.594 9.861 
6.606 9.880 
6.620 9.899 
6.630 9.914 
6.642 9.930 
6.654 9.945 
6.666 9.960 
6.678 9.975 
6.688 9.986 
6.718 10.018 
6.746 10.046 
6.792 10.089 
6.858 10.143 
6.922 10.189 
6.990 10.233 
7.044 10.265 
7.100 10.296 
7.162 10.327 
7.250 10.366 
7.358 10.412 
7.476 10.454 
7.600 10.495 
7.746 10.537 
7.900 10.577 
8.060 10.619 
8.210 10.646 
8.406 10.684 
8.594 10.716 
8.778 10.746 
8.984 10.776 
9.138 10.796 
9.242 10.813 

6.570 9.823 

pKal = 1.965, pKa2 = 2.446, pKa3 = 6.946, pKa4 = 8.978 
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Table AD90. Potentiometric Titration Data for the pK, Values of EDTA in 5.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 EDTA, 0.15 mm01 Excess HCl, Titrant = 
0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.02 1. 

NaOH, mL pHr NaOH, mL pHr NaOH, rd pHr NaOH, mL pHr 
2.267 5.290 0.000 

0.190 
0.384 
0.576 
0.764 
0.958 
1.152 
1.366 
1.546 
1.666 
1.824 
1.980 
2.136 
2.302 
2.452 
2.600 
2.740 
2.880 
3.012 
3.142 
3.284 
3.434 
3.582 
3.724 
3.864 
3.968 
4.044 
4.128 
4.214 
4.278 
4.340 
4.394 
4.450 
4.506 
4.564 
4.612 
4.672 
4.726 
4.776 
4.808 

0.999 
1.021 
1.044 
1.067 
1.090 
1.117 
1.143 
1.173 
1.200 
1.218 
1.243 
1.268 
1.295 
1.323 
1.352 
1.378 
1.407 
1.437 
1.467 
1.497 
1.531 
1.570 
1.612 
1.656 
1.702 
1.739 
1.769 
1.803 
1.841 
1.871 
1.901 
1.930 
1.962 
1.996 
2.033 
2.068 
2.112 
2.157 
2.204 

4.836 
4.862 
4.882 
4.902 

/ 4.916 
4.934 
4.950 
4.966 
4.978 
4.994 
5.010 
5.020 
5.030 
5.044 
5.054 
5.064 
5.074 
5.086 
5.096 
5.106 
5.116 
5.126 
5.136 
5.144 
5.152 
5.158 
5.166 
5.172 
5.182 
5.192 
5.200 
5.208 
5.218 
5.226 
5.234 
5.242 
5.250 
5.260 
5.270 
5.280 

2.297 5.300 
2.322 5.312 
2.349 5.324 
2.367 5.334 
2.394 5.344 
2.419 5.356 
2.444 5.368 
2.464 5.378 
2.492 5.390 
2.524 5.400 
2.542 5.412 
2.563 5.422 
2.596 5.434 
2.619 5.446 
2.644 5.456 
2.671 5.466 
2.705 5.478 
2.736 5.488 
2.770 5.500 
2.807 5.510 
2.845 5.522 
2.888 5.532 
2.923 5.544 
2.964 5.554 
2.996 5.566 
3.044 5.576 
3.083 5.586 
3.158 5.596 
3.262 5.606 
3.357 5.618 
3.465 5.628 
3.640 5.640 
3.857 5.650 
4.055 5.660 
4.239 5.670 
4.389 5.680 
4.549 5.692 
4.707 5.702 

4.934 5.724 

2.237 

5.036 
5.145 
5.236 
5.309 
5.368 
5.439 
5.505 
5.569 
5.616 
5.662 
5.717 
5.766 
5.818 
5.866 
5.907 
5.947 
5.997 
6.038 
6.087 
6.130 
6.184 
6.233 
6.286 
6.334 
6.392 
6.436 
6.488 
6.541 
6.602 
6.669 
6.733 
6.810 
6.875 
6.939 
6.989 
7.053 
7.125 
7.178 

5.736 
5.746 
5.756 
5.768 
5.780 
5.790 
5.800 
5.810 
5.820 
5.832 
5.844 
5.854 
5.866 
5.878 
5.890 
5.900 
5.910 
5.920 
5.930 
5.942 
5.952 
5.962 
5.972 
5.982 
5.992 
6.002 
6.012 
6.022 
6.034 
6.046 
6.056 
6.066 
6.078 
6.088 
6.098 
6.108 
6.120 
6.130 

7.311 
7.361 
7.405 
7.454 
7.509 
7.558 
7.594 
7.633 
7.678 
7.712 
7.755 
7.802 
7.837 
7.880 
7.922 
7.973 
8.003 
8.038 
8.076 
8.106 
8.151 
8.187 
8.228 
8.262 
8.299 
8.340 
8.384 
8.426 
8.460 
8.512 
8.561 
8.608 
8.656 
8.710 
8.756 
8.806 
8.860 
8.920 
8.966 

4.826 5.714 7.252 6.140 9.011 
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Table AD90. Continued. 
NaOH, mL pHr NaOH, II-L pHr NaOH, mL pHr NaOH, mL pHr 

6.150 9.061 6.324 9.647 6.574 9.990 8.794 10.704 
6.160 9.113 6.336 9.673 6.600 10.015 9.034 10.736 
6.168 9.145 6.346 9.689 6.626 10.036 9.296 10.769 
6.176 9.183 6.356 9.709 6.656 10.059 
6.188 9.238 6.366 9.728 6.718 10.106 
6.196 9.268 6.376 9.745 6.780 10.147 
6.204 9.297 6.386 9.761 6.842 10.187 
6.210 9.322 6.398 9.780 6.912 10.224 
6.218 9.35 1 6.410 9.798 7.016 10.275 
6.226 9.380 6.422 9.814 7.112 10.3 16 
6.234 9.406 6.434 9.832 7.214 10.356 
6.242 9.431 6.444 9.847 7.334 10.398 
6.250 9.457 6.456 9.862 7.472 10.443 
6.258 9.483 6.468 9.876 7.614 10.482 
6.268 9.511 6.480 9.891 7.756 10.518 
6.278 9.537 6.492 9.907 7.902 10.551 
6.286 9.559 6.506 9.921 8.036 10.579 
6.294 9.578 6.518 9.933 8.184 10.607 
6.304 9.602 6.532 9.948 8.362 10.639 
6.314 9.626 6.548 9.965 8.576 10.673 

pKal = 1.979, pKd = 2.464, pKa3 = 6.950, pKa4 = 9.043 
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Table AD91. Potentiometric Titration Data for the pK, Values of Oxine in 0.0010 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0122 mm01 Oxine, 0.015 mm01 Excess HCl, Titrant = 
0.0020 M NaOH, pcH = pHr - 0.209. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, mL, pHr 
0.000 
0.082 
0.164 
0.312 
0.466 
0.592 
0.736 
0.880 
1.030 
1.158 
1.288 
1.406 
1.526 
1.648 
1.774 
1.898 
2.044 
2.174 
2.312 
2.452 
2.586 
2.708 
2.830 
2.946 
3.070 
3.206 
3.338 
3.462 
3.584 
3.718 
3.860 
3.980 
4.094 
4.226 
4.378 
4.546 
4.686 
4.820 
4.980 
5.098 

3.865 5.222 5.494 7.298 
3.884 5.346 5.537 7.306 
3.906 5.504 5.589 7.3 14 
3.948 5.624 5.634 7.320 
3.992 5.752 5.683 7.350 
4.030 5.892 5.738 7.358 
4.076 6.024 5.796 7.378 
4.123 6.174 5.867 7.406 
4.175 6.316 5.942 7.434 
4.219 6.400 5.991 7.462 
4.265 6.494 6.05 1 7.488 
4.305 6.574 6.107 7.516 
4.348 6.660 6.174 7.550 
4.393 6.742 6.246 7.598 
4.438 6.824 6.330 7.642 
4.483 6.900 6.424 7.670 
4.534 6.952 6.498 7.704 
4.580 7.000 6.578 7.732 
4.626 7.048 6.676 7.768 
4.674 7.102 6.808 7.798 
4.719 7.110 6.838 7.846 
4.757 7.120 6.875 7.902 
4.794 7.152 6.988 7.970 
4.830 7.160 7.026 8.056 
4.868 7.168 7.064 8.112 
4.908 7.182 7.134 8.198 
4.947 7.190 7.183 8.254 
4.983 7.198 7.229 8.320 
5.017 7.204 7.270 8.392 
5.056 7.212 7.322 8.462 
5.096 7.222 7.396 8.532 
5.130 7.232 7.469 8.602 
5.161 7.240 7.532 8.670 
5.199 7.246 7.587 8.746 
5.241 7.254 7.647 8.826 
5.288 7.262 7.715 8.940 
5.329 7.268 7.772 9.022 
5.369 7.272 7.816 9.120 
5.418 7.284 7.883 9.220 
5.455 7.290 7.925 9.342 

7.973 
8.019 
8.060 
8.092 
8.213 
8.248 
8.314 
8.394 
8.463 
8.524 
8.571 
8.619 
8.675 
8.738 
8.793 
8.824 
8.861 
8.899 
8.927 
8.955 
8.995 
9.036 
9.084 
9.140 
9.174 
9.22 1 
9.248 
9.280 
9.313 
9.342 
9.365 
9.390 
9.423 
9.450 
9.477 
9.519 
9.543 
9.573 
9.601 
9.635 

9.432 9.658 
9.530 9.685 
9.614 9.706 
9.698 9.728 
9.776 9.744 
9.876 9.764 
10.012 9.800 
10.148 9.828 
10.286 9.856 
10.430 9.888 
10.582 9.922 
10.788 9.956 
10.924 9.980 
11.178 10.027 
11.342 10.051 
11.584 10.093 
11.792 10.123 
11.982 10.154 
12.140 10.176 
12.322 10.200 
12.482 10.223 
12.666 10.248 
12.896 10.275 
13.124 10.304 
13.370 10.334 
13.620 10.363 
13.832 10.386 
13.998 10.403 
14.174 10.420 
14.346 10.436 

pKal = 4.977, pK,z = 9.8 12 
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Table AD92. Potentiometric Titration Data for the pKa Values of Oxine in 0.0010 m NaCl at 
25°C. Initial Volume = 10.0 mL, 0.0122 mm01 Oxine, 0.010 mm01 Excess HCl, Titrant = 
0.0020 M NaOH, pcH = pHr - 0.209. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 3.889 4.556 6.301 5.034 8.549 
0.160 3.952 4.606 6.380 5.044 8.575 
0.342 4.03 1 4.658 6.480 5.054 8.601 
0.5 14 4.113 4.692 6.557 5.066 8.629 
0.670 4.191 4.722 6.637 5.078 8.657 
0.828 4.273 4.752 6.733 5.096 8.693 
1.004 4.366 4.762 6.774 5.122 8.743 
1.092 4.413 4.774 6.822 5.148 8.790 
1.178 4.459 4.782 6.859 5.174 8.832 
1.260 4.502 4.792 6.909 5.204 8.879 
1.344 4.545 4.800 6.954 5.234 8.921 
1.442 4.596 4.8 10 7.010 5.268 8.961 
1.532 4.642 4.820 7.077 5.300 8.999 
1.620 4.689 4.830 7.148 5.328 9.030 
1.706 4.726 4.838 7.215 5.358 9.062 
1.796 4.768 4.846 7.287 5.388 9.090 
1.902 4.817 4.854 7.364 5.432 9.128 
2.018 4.869 4.862 7.449 5.480 9.166 
2.120 4.914 4.870 7.542 5.518 9.200 
2.224 4.959 4.878 7.63 1 5.568 9.237 
2.426 5.045 4.888 7.744 5.618 9.273 
2.540 5.093 4.892 7.794 5.686 9.319 
2.668 5.148 4.898 7.860 5.752 9.357 
2.754 5.184 4.904 7.919 5.820 9.396 
2.846 5.221 4.910 7.965 5.880 9.428 
2.958 5.268 4.914 7.999 5.984 9.478 
3.064 5.314 4.918 8.033 6.058 9.511 
3.174 5.361 4.922 8.062 6.138 9.546 
3.286 5.411 4.926 8.092 6.232 9.587 
3.404 5.465 4.930 8.117 6.316 9.622 
3.520 5.520 4.936 8.155 6.402 9.654 
3.640 5.581 4.940 8.178 6.530 9.702 
3.752 5.639 4.946 8.210 6.640 9.739 
3.850 5.693 4.950 8.236 6.752 9.776 
3.948 5.752 4.956 8.263 6.862 9.811 
4.060 5.824 4.982 8.373 6.984 9.846 
4.166 5.899 4.992 8.416 7.112 9.887 
4.290 6.001 5.002 8.450 7.242 9.922 
4.392 6.098 5.012 8.482 7.360 9.956 
4.498 6.220 5.022 8.513 7.470 9.984 

7.584 
7.732 
7.882 
8.010 
8.166 
8.312 
8.440 
8.576 
8.706 
8.844 
9.034 
9.166 
9.306 
9.446 
9.586 
9.730 
9.914 
10.082 
10.242 
10.422 
10.616 
10.780 
10.952 
11.116 
11.396 
11.618 
12.116 
12.474 
13.012 
13.714 
14.256 
14.678 
15.448 
15.890 
16.222 

10.013 
10.051 
10.083 
10.111 
10.144 
10.174 
10.201 
10.230 
10.254 
10.278 
10.3 12 
10.334 
10.356 
10.378 
10.400 
10.420 
10.446 
10.467 
0.489 
0.512 
0.533 
0.55 1 
0.573 
0.589 

10.618 
10.639 
10.680 
10.707 
10.746 
10.792 
10.824 
10.847 
10.880 
10.894 
10.907 

pKal = 4.98 1, pK,2 = 9.808 
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Table AD93. Potentiometric Titration Data for the pK, Values of Oxine in 0.0010 m NaCl at 
25°C. Initial Volume = 10.0 n-L, 0.0122 mm01 Oxine, 0.010 mm01 Excess HCl, T&rant = 
0.0020 M NaOH. DCH = DHr - 0.2 15. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 3.925 
0.150 3.983 
0.272 4.033 
0.392 4.083 
0.530 4.145 
0.670 4.212 
0.814 4.283 
0.966 4.360 
1.128 4.443 
1.290 4.527 
1.444 4.605 
1.596 4.679 
1.740 4.748 
1.878 4.811 
2.040 4.883 
2.182 4.944 
2.340 5.012 
2.490 5.073 
2.618 5.130 
2.768 5.183 
2.890 5.233 
3.020 5.281 
3.160 5.339 
3.320 5.406 
3.452 5.462 
3.576 5.517 
3.708 5.579 
3.828 5.638 
3.974 5.715 
4.104 5.791 
4.216 5.861 
4.350 5.957 
4.486 6.070 
4.620 6.208 
4.720 6.342 

4.778 6.439 
4.804 6.489 
4.842 6.572 
4.870 6.646 
4.904 6.747 
4.928 6.837 
4.938 6.884 
4.948 6.933 
4.956 6.976 
4.966 7.033’ 
4.978 7.110 
4.988 7.190 
4.998 7.272 
5.006 7.346 
5.014 7.435 
5.024 7.546 
5.030 7.626 
5.038 7.714 
5.048 7.824 
5.052 7.885 
5.060 7.964 
5.070 8.046 
5.078 8.108 
5.086 8.162 
5.094 8.215 
5.102 8.260 
5.110 8.303 
5.120 8.353 
5.128 8.387 
5.138 8.428 
5.148 8.467 
5.160 8.506 
5.194 8.610 
5.212 8.656 
5.234 8.708 

5.258 8.757 
5.278 8.796 
5.300 8.835 
5.324 8.874 
5.350 8.913 
5.374 8.948 
5.404 8.985 
5.440 9.072 
5.478 9.124 
5.530 9.167 
5.630 9.211 
5.684 9.252 
5.762 9.307 
5.828 9.353 
5.898 9.393 
5.988 9.442 
6.060 9.48 1 
6.122 9.515 
6.182 9.542 
6.232 9.567 
6.302 9.593 
6.374 9.626 
6.444 9.652 
6.522 9.683 
6.604 9.713 
6.678 9.735 
6.764 9.768 
6.868 9.806 
6.992 9.843 
7.102 9.877 
7.226 9.908 
7.354 9.949 
7.490 9.988 
7.608 10.023 
7.728 10.054 

7.852 10.080 
7.974 10.104 
8.174 10.150 
8.326 10.188 
8.486 10.217 
8.638 10.249 
8.802 10.278 
8.966 10.3 14 
9.114 10.336 
9.258 10.362 ’ 
9.506 10.401 
9.878 10.459 
10.232 10.505 
10.696 10.565 
11.024 10.602 
11.424 10.644 
11.740 10.665 
12.080 10.699 
12.456 10.730 
13.056 10.775 
13.864 10.808 
13.890 10.88 1 
15.650 10.918 

pKal = 4.995, pKa2 = 9.814 
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Table AD94. Potentiometric Titration Data for the pK, Values of Oxine in 0.10 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mmol Oxine, 0.15 mmol Excess HCl, Titrant = 0.030 
M NaOH in 0.07 m NaCl, pcH = pHr + 0.028. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.264 
0.504 
0.708 
0.932 
1.162 
1.398 
1.608 
1.832 
2.078 
2.298 
2.478 
2.706 
2.906 
3.120 
3.318 
3.546 
3.654 
3.742 
3.826 
3.922 
4.014 
4.106 
4.220 
4.266 
4.310 
4.364 
4.412 
4.460 

2.011 4.508 
2.042 4.528 
2.076 4.550 
2.107 4.570 
2.141 4.614 
2.176 4.634 
2.215 4.658 
2.252 4.692 
2.294 4.716 
2.343 4.740 
2.391 4.766 
2.433 4.792 
2.49 1 4.812 
2.550 4.830 
2.618 4.850 
2.691 4.868 
2.789 4.890 
2.844 4.912 
2.893 4.956 
2.946 4.978 
3.014 4.996 
3.089 5.012 
3.178 5.016 
3.317 5.018 
3.386 5.022 
3.464 5.026 
3.572 5.028 
3.689 5.030 
3.834 5.034 

3.995 
4.069 
4.149 
4.222 
4.380 
4.448 
4.534 
4.642 
4.720 
4.796 
4.880 
4.965 
5.029 
5.092 
5.162 
5.229 
5.314 
5.409 
5.637 
5.794 
5.958 
6.165 
6.249 
6.298 
6.389 
6.499 
6.579 
6.685 
6.859 
7.156 

5.042 7.487 
5.048 7.806 
5.050 7.917 
5.052 8.004 
5.056 8.094 
5.060 8.193 
5.066 8.323 
5.070 8.397 
5.074 8.460 
5.078 8.516 
5.082 8.567 
5.086 8.610 
5.092 8.665 
5.096 8.707 
5.100 8.744 
5.104 8.777 
5.110 8.841 
5.114 8.868 
5.124 8.925 
5.176 9.175 
5.222 9.354 
5.268 9.516 
5.274 9.535 
5.296 9.600 
5.324 9.689 
5.350 9.757 
5.376 9.825 
5.400 9.884 
5.428 9.95 1 
5.454 10.010 

5.482 10.071 
5.506 10.118 
5.526 10.160 
5.554 10.208 
5.578 10.25 1 
5.602 10.289 
5.630 10.330 
5.666 10.378 
5.692 10.414 
5.710 10.436 
5.728 10.460 
5.754 10.489 
5.798 10.533 
5.838 10.572 
5.880 10.610 
5.924 10.646 
5.968 10.681 
6.020 10.718 
6.074 10.754 
6.120 10.782 
6.200 10.826 
6.288 10.870 
6.378 10.911 
6.454 10.944 
6.530 10.974 
6.586 10.994 

4.484 3.911 5.038 
pK,* = 4.873, pKti = 9.603 
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Table AD95. Potentiometric Titration Data for the pKa Values of Oxine in 0.10 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.07 m NaCl, pcH = pHr + 0.042. 

NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr 
0.000 2.017 4.176 3.454 4.602 4.886 
0.134 2.033 4.198 3.497 4.614 4.927 
0.224 2.046 4.224 3.552 4.624 4.963 
0.338 2.061 4.246 3.603 4.634 5.001 
0.458 2.078 4.264 3.650 4.640 5.022 
0.588 2.097 4.290 3.721 4.648 5.051 
0.730 2.117 4.316 3.803 4.662 5.105 
0.866 2.138 4.322 3.822 4.676 5.159 
1.008 2.161 4.326 3.836 4.688 5.208 
1.142 2.182 4.332 3.856 4.696 5.240 
1.266 2.203 4.348 3.913 4.710 5.301 
1.396 2.226 4.370 3.994 4.722 5.357 
1.538 2.252 4.376 4.017 4.738 5.435 
1.682 2.278 4.382 4.042 4.750 5.500 
1.856 2.313 4.394 4.09 1 4.758 5.546 
2.000 2.344 4.402 4.125 4.770 5.620 
2.148 2.376 4.408 4.147 4.778 5.675 
2.294 2.410 4.412 4.165 4.786 5.736 
2.446 2.447 4.418 4.190 4.796 5.824 
2.600 2.488 4.424 4.213 4.804 5.902 
2.758 2.533 4.428 4.23 1 4.8 10 5.968 
2.882 2.572 4.434 4.254 4.816 6.044 
3.020 2.618 4.438 4.27 1 4.820 6.106 
3.136 2.666 4.448 4.311 4.822 6.141 
3.246 2.703 4.456 4.343 4.824 6.179 
3.338 2.745 4.466 4.384 4.828 6.249 
3.442 2.791 4.480 4.439 4.832 6.341 
3.546 2.847 4.490 4.477 4.834 6.400 
3.620 2.889 4.496 4.502 4.838 6.514 
3.694 2.936 4.504 4.532 4.840 6.600 
3.766 2.986 4.518 4.584 4.844 6.768 
3.838 3.042 4.526 4.614 4.846 6.900 
3.910 3.105 4.536 4.650 4.848 7.080 
3.950 3.144 4.542 4.672 4.852 7.422 
4.000 3.198 4.548 4.695 4.856 7.676 
4.040 3.246 4.558 4.73 1 4.860 7.802 
4.070 3.284 4.568 4.766 4.862 7.857 
4.094 3.318 4.576 4.794 4.864 7.915 
4.122 3.361 4.586 4.829 4.868 8.080 
4.148 3.403 4.596 4.865 4.872 8.169 

4.876 8.268 
4.878 8.309 
4.880 8.360 
4.882 8.389 
4.886 8.450 
4.890 8.505 
4.894 8.556 
4.898 8.607 
4.902 8.648 
4.906 8.693 
4.908 8.715 
4.912 8.756 
4.918 8.801 
4.922 8.825 
4.924 8.838 
4.928 8.864 
4.934 8.904 
4.940 8.946 
4.946 8.987 
4.954 9.030 
4.958 9.056 
4.964 9.088 
4.972 9.131 
4.978 9.158 
4.986 9.196 
4.994 9.23 1 
5.002 9.266 
5.008 9.293 
5.016 9.324 
5.022 9.347 
5.030 9.379 
5.038 9.405 
5.046 9.43 1 
5.052 9.454 
5.060 9.48 1 
5.068 9.509 
5.074 9.528 
5.084 9.560 
5.090 9.579 
5.098 9.604 
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Table AD95. Continued. 
NaOH, mL pHr NaOH, mL pHr 

5.108 9.636 5.726 10.662 
5.116 9.660 
5.120 9.67 1 
5.130 9.701 
5.138 9.723 
5.146 9.747 
5.176 9.824 
5.202 9.894 
5.228 9.956 
5.254 10.015 
5.280 10.074 
5.312 10.141 
5.376 10.256 
5.432 10.342 
5.474 10.402 
5.518 10.459 
5.560 10.507 
5.602 10.551 
5.644 10.593 

5.780 10.705 
5.824 10.735 
5.864 10.758 
5.912 10.792 
5.970 10.827 
6.022 10.855 
6.066 10.877 
6.114 10.902 
6.166 10.925 
6.216 10.947 

5.686 10.629 
pKal = 4.947, pKa2 = 9.641 

204 



Table AD96. Potentiometric Titration Data for the pK, Values of Oxine in 0.10 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.07 m NaCl, PCH = DH~ + 0.039. 

L L 

NaOH, niL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr 
0.000 2.017 4.326 3.724 4.700 5.121 4.922 8.418 
0.190 2.042 4.334 3.748 4.708 5.153 4.924 8.445 
0.342 2.063 4.348 3.791 4.716 5.186 4.926 8.474 
0.530 2.090 4.362 3.838 4.724 5.217 4.928 8.503 
0.712 2.116 4.370 3.864 4.730 5.240 4.932 8.552 
0.894 2.144 4.380 3.899 4.738 5.274 4.934 8.574 
1.058 2.170 4.392 3.944 4.744 5.301 4.938 8.622 
1.228 2.199 4.404 3.989 4.752 5.336 4.946 8.704 
1.380 2.224 4.418 4.043 4.760 5.373 4.954 8.779 
1.522 2.250 4.430 4.090 4.768 5.413 4.962 8.843 
1.668 2.277 4.438 4.124 4.776 5.451 4.970 8.903 
1.824 2.307 4.448 4.164 4.782 5.481 4.978 8.958 
1.970 2.338 4.456 4.198 4.792 5.534 4.986 9.009 
2.122 2.370 4.464 4.230 4.800 5.574 4.994 9.055 
2.274 2.404 4.472 4.263 4.806 5.609 5.002 9.100 
2.416 2.438 4.480 4.295 4.812 5.645 5.010 9.145 
2.560 2.476 4.490 4.336 4.820 5.697 5.018 9.184 
2.678 2.508 4.498 4.369 4.828 5.754 5.026 9.220 
2.820 2.548 4.510 4.415 4.836 5.821 5.032 9.248 
2.938 2.586 4.518 4.450 4.842 5.875 5.038 9.276 
3.090 2.638 4.528 4.487 4.848 5.939 5.046 9.310 
3.238 2.694 4.538 4.525 4.854 6.013 5.054 9.343 
3.350 2.741 4.546 4.557 4.862 6.124 5.062 9.375 
3.488 2.806 4.562 4.622 4.870 6.268 5.070 9.403 
3.586 2.856 4.570 4.648 4.872 6.332 5.078 9.434 
3.690 2.918 4.578 4.675 4.876 6.418 5.084 9.454 
3.770 2.971 4.586 4.704 4.880 6.538 5.092 9.483 
3.838 3.022 4.592 4.727 4.884 6.711 5.100 9.510 
3.904 3.076 4.604 4.771 4.888 6.898 5.108 9.539 
3.964 3.130 4.614 4.806 4.892 7.189 5.116 9.566 
4.026 3.193 4.624 4.842 4.896 7.518 5.122 9.585 
4.090 3.270 4.632 4.872 4.898 7.654 5.130 9.609 
4.156 3.362 4.640 4.900 4.900 7.808 5.138 9.635 
4.192 3.422 4.646 4.921 4.904 7.956 5.146 9.657 
4.216 3.465 4.654 4.950 4.906 8.042 5.152 9.674 
4.244 3.521 4.662 4.980 4.908 8.109 5.160 9.701 
4.274 3.587 4.668 5.002 4.912 8.209 5.168 9.722 
4.300 3.650 4.676 5.03 1 4.914 8.272 5.176 9.746 
4.308 3.672 4.684 5.060 4.916 8.3 17 5.184 9.768 
4.316 3.693 4.692 5.091 4.920 8.384 5.194 9.794 
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Table AD96. Continued. 
NaOH, mL pHr NaOH, mL pHr 

5.204 9.824 
5.212 9.846 
5.220 9.870 
5.228 9.889 
5.238 9.921 
5.246 9.938 
5.254 9.957 
5.262 9.976 
5.270 9.994 
5.278 10.013 
5.286 10.033 
5.318 10.102 
5.348 10.163 
5.382 10.226 
5.416 10.285 
5.444 10.331 
5.476 10.379 
5.508 10.424 
5.540 10.465 
5.570 10.502 

5.598 10.533 
5.630 10.567 
5.662 10.601 
5.708 10.643 
5.746 10.676 
5.784 10.706 
5.832 10.743 
5.866 10.767 
5.902 10.792 
5.934 10.812 
5.966 10.830 
5.998 10.849 
6.036 10.871 
6.070 10.887 
6.102 10.904 
6.140 10.921 
6.172 10.937 

pKal = 4.939, pKti = 9.686 
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Table AD97. Potentiometric Titration Data for the pK, Values of Oxine in 0.30 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.27 m NaCl, pcH = pHr + 0.105. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 1.942 3.894 2.968 5.141 
0.082 
0.184 
0.282 
0.372 
0.464 
0.562 
0.662 
0.756 
0.852 
0.980 
1.064 
1.154 
1.246 
1.338 
1.438 
1.536 
1.628 
1.724 
1.804 
1.906 
1.988 
2.090 
2.192 
2.294 
2.392 
2.482 
2.562 
2.642 
2.726 
2.844 
2.928 
3.034 
3.114 
3.200 
3.282 
3.358 
3.440 
3.516 
3.594 
3.670 
3.744 

1.953 
1.966 
1.979 
1.991 
2.003 
2.018 
2.03 1 
2.045 
2.058 
2.079 
2.092 
2.106 
2.121 
2.137 
2.154 
2.171 
2.187 
2.206 
2.221 
2.241 
2.257 
2.275 
2.301 
2.324 
2.347 
2.369 
2.389 
2.411 
2.434 
2.469 
2.495 
2.529 
2.558 
2.589 
2.622 
2.654 
2.691 
2.727 
2.769 
2.812 
2.858 

3.966 
3.998 
4.004 
4.010 
4.016 
4.022 
4.052 
4.074 
4.098 
4.118 
4.142 
4.162 
4.188 
4.194 
4.214 
4.236 
4.258 
4.278 
4.282 
4.288 
4.294 
4.300 
4.306 
4.312 
4.316 
4.322 
4.328 
4.336 
4.342 
4.348 
4.352 
4.356 
4.362 
4.368 
4.374 
4.382 
4.388 
4.392 
4.400 
4.406 
4.412 

3.031 
3.052 
3.069 
3.075 
3.082 
3.089 
3.122 
3.148 
3.179 
3.204 
3.240 
3.269 
3.310 
3.320 
3.355 
3.398 
3.440 
3.485 
3.495 
3.509 
3.523 
3.539 
3.554 
3.569 
3.580 
3.597 
3.613 
3.635 
3.652 
3.670 
3.682 
3.695 
3.715 
3.732 
3.752 
3.779 
3.800 
3.814 
3.841 
3.863 
3.884 
3.913 

4.426 
4.432 
4.440 
4.446 
4.452 
4.458 
4.464 
4.470 
4.478 
4.484 
4.490 
4.498 
4.504 
4.510 
4.514 
4.520 
4.526 
4.532 
4.536 
4.546 
4.558 
4~568 
4.576 
4.586 
4.592 
4.598 
4.604 
4.610 
4.616 
4.624 
4.630 
4.642 
4.660 
4.664 
4.672 
4.682 
4.696 
4.708 
4.720 
4.734 
4.746 
4.754 
4.762 

3.936 
3.958 
3.987 
4.010 
4.034 
4.055 
4.078 
4.101 
4.132 
4.154 
4.177 
4.206 
4.230 
4.252 
4.267 
4.288 
4.310 
4.332 
4.345 
4.381 
4.424 
4.456 
4.486 
4.521 
4.541 
4.561 
4.581 
4.600 
4.620 
4.647 
4.666 
4.705 
4.764 
4.777 
4.803 
4.836 
4.881 
4.921 
4.962 
5.010 
5.054 
5.081 
5.111 

4.770 
4.776 
4.786 
4.802 
4.812 
4.824 
4.834 
4.846 
4.858 
4.872 
4.878 
4.882 
4.888 
4.892 
4.898 
4.906 
4.910 
4.914 
4.920 
4.924 
4.928 
4.934 
4.936 
4.940 
4.942 
4.946 
4.948 
4.950 
4.954 
4.956 
4.958 
4.960 
4.962 
4.964 
4.968 
4.972 
4.976 
4.980 
4.984 
4.988 
4.992 
4.996 
4.998 

5.163 
5.202 
5.268 
5.312 
5.366 
5.415 
5.476 
5.548 
5.644 
5.689 
5.719 
5.770 
5.805 
5.865 
5.956 
6.010 
6.069 
6.173 
6.250 
6.353 
6.575 
6.658 
6.855 
7.017 
7.340 
7.474 
7.599 
7.786 
7.880 
7.955 
8.014 
8.069 
8.119 
8.199 
8.270 
8.336 
8.392 
8.446 
8.498 
8.540 
8.583 
8.606 
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Table AD97. Continued. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

5.000 8.624 5.194 9.537 
5.004 8.662 5.200 9.556 
5.008 8.693 5.208 9.580 
5.012 8.725 5.214 9.598 
5.032 8.856 5.222 9.622 
5.042 8.916 5.230 9.645 
5.050 8.961 5.238 9.668 
5.058 9.003 5.246 9.689 
5.066 9.045 5.254 9.711 
5.072 9.074 5.262 9.732 
5.080 9.112 5.272 9.759 
5.088 9.149 5.280 9.779 
5.094 9.175 5.288 9.798 
5.100 9.202 5.296 9.818 
5.112 9.249 5.304 9.837 
5.120 9.280 5.322 9.879 
5.128 9.310 5.342 9.923 
5.136 9.340 5.356 9.953 
5.144 9.369 5.368 9.977 
5.152 9.397 5.382 10.004 
5.160 9.424 5.392 10.024 
5.166 9.443 5.406 10.049 
5.172 9.463 5.422 10.077 
5.180 9.492 5.434 10.098 

5.464 10.146 
5.478 
5.490 
5.504 
5.520 
5.536 
5.552 
5.560 
5.564 
5.602 
5.632 
5.662 
5.704 
5.736 
5.770 
5.804 
5.854 
5.884 
5.912 
5.938 
5.968 
6.012 
6.044 
6.078 

10.168 
10.185 
10.206 
10.227 
10.249 
10.269 
10.279 
10.293 
10.329 
10.360 
10.390 
10.430 
10.459 
10.485 
10.5 12 
10.548 
10.569 
10.587 
10.603 
10.621 
10.645 
10.663 
10.68 1 
10.697 

6.140 
6.172 
6.202 
6.246 
6.290 
6.330 
6.368 
6.410 
6.450 
6.496 
6.546 
6.592 
6.640 
6.688 
6.734 
6.774 
6.836 

10.709 
10.725 
10.739 
10.758 
10.775 
10.791 
10.805 
10.820 
10.834 
0.849 
0.865 
0.880 
0.895 
0.906 
0.920 

5.446 5.186 9.512 
pKal = 4.905, pKti = 9.548 

10.117 6.110 
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Table AD98. Potentiometric Titration Data for the pK, Values of Oxine in 0.30 m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.015 mm01 Oxin;, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.27 m NaCl, pcH = pHr + 0.093. 

NaOH, mL pHr NaOH, k pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.962 3.996 
0.062 1.971 4.026 
0.150 1.982 4.054 
0.236 1.994 4.080 
0.320 2.006 4.110 
0.418 2.018 4.152 
0.508 2.03 1 4.160 
0.608 2.046 4.168 
0.710 2.061 4.174 
0.818 2.077 4.182 
0.922 2.092 4.190 
1.026 2.110 4.200 
1.134 2.126 4.208 
1.234 2.142 4.218 
1.336 2.159 4.224 
1.442 2.178 4.230 
1.542 2.196 4.236 
1.646 2.215 4.248 
1.748 2.234 4.280 
1.850 2.254 4.302 
1.962 2.278 4.336 
2.066 2.299 4.342 
2.180 2.326 4.348 
2.296 2.355 4.356 
2.406 2.385 4.364 
2.508 2.410 4.372 
2.610 2.438 4.388 
2.714 2.467 4.396 
2.812 2.496 4.404 
2.902 2.524 4.416 
3.000 2.556 4.422 
3.098 2.590 4.428 
3.204 2.630 4.436 
3.304 2.670 4.444 
3.400 2.714 4.452 
3.486 2.756 4.460 
3.606 2.820 4.468 
3.704 2.881 4.476 
3.778 2.933 4.484 
3.824 2.968 4.496 
3.870 3.006 4.504 
3.918 3.049 4.512 
3.966 3 -096 4.522 

3.128 
3.162 
3.197 
3.231 
3.274 
3.340 
3.356 
3.367 
3.381 
3.395 
3.413 
3.433 
3.449 
3.470 
3.483 
3.497 
3.511 
3.539 
3.619 
3.680 
3.785 
3.806 
3.827 
3.855 
3.884 
3.912 
3.969 
4.001 
4.032 
4.075 
4.098 
4.121 
4.150 
4.180 
4.209 
4.239 
4.269 
4.299 
4.325 
4.368 
4.399 
4.427 
4.461 

4.530 
4.542 
4.550 
4.560 
4.580 
4.588 
4.598 
4.606 
4.618 
4.626 
4.636 
4.650 
4.664 
4.678 
4.688 
4.696 
4.706 
4.718 
4.726 
4.734 
4.744 
4.752 
4.762 
4.770 
4.780 
4.790 
4.798 
4.808 
4.818 
4.830 
4.840 
4.850 
4.860 
4.870 
4.878 
4.888 
4.896 
4.900 
4.904 
4.906 
4.908 
4.910 
4.914 

4.488 
4.529 
4.555 
4.588 
4.650 
4.677 
4.708 
4.733 
4.770 
4.795 
4.827 
4.870 
4.916 
4.959 
4.991 
5.018 
5.051 
5.093 
5.120 
5.149 
5.185 
5.215 
5.252 
5.283 
5.324 
5.369 
5.405 
5.450 
5.503 
5.566 
5.626 
5.693 
5.769 
5.862 
5.946 
6.073 
6.203 
6.296 
6.401 
6.476 
6.559 
6.65 1 

4.916 7.028 
4.918 
4.920 
4.922 
4.924 
4.928 
4.930 
4.934 
4.936 
4.940 
4.942 
4.944 
4.946 
4.948 
4.952 
4.954 
4.958 
4.962 
4.964 
4.966 
4.970 
4.972 
4.978 
4.980 
4.984 
4.988 
4.990 
4.992 
4.994 
4.996 
4.998 
5.002 
5.006 
5.014 
5.022 
5.028 
5.036 
5.046 
5.052 
5.058 
5.064 
5.072 

6.872 5.078 

7.189 
7.348 
7.469 
7.597 
7.763 
7.854 
7.973 
8.041 
8.127 
8.172 
8.215 
8.254 
8.286 
8.344 
8.379 
8.423 
8.471 
8.496 
8.519 
8.555 
8.580 
8.628 
8.648 
8.680 
8.711 
8.729 
8.748 
8.760 
8.781 
8.796 
8.822 
8.847 
8.891 
8.936 
8.970 
9.010 
9.056 
9.085 
9.113 
9.139 
9.172 
9.197 
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Table AD98. Continued. 
NaOH, mL pHr NaOH, mL pHr 

5.086 9.226 5.218 9.649 
5.094 9.256 5.224 9.666 
5.100 9.277 5.258 9.752 
5.108 9.305 5.286 9.819 
5.114 9.329 5.294 9.839 
5.120 9.349 5.302 9.858 
5.126 9.369 5.318 9.895 
5.134 9.396 5.338 9.937 
5.140 9.415 5.360 9.982 

NaOH, mL 
5.658 
5.682 
5.706 
5.730 
5.756 
5.782 
5.806 
5.834 
5.866 

5.146 9.434 5.388 10.035 5.894 
5.152 9.453 5.414 10.082 5.920 
5.158 9.472 5.436 10.119 5.944 
5.166 9.497 5.458 10.154 5.970 
5.174 9.522 5.486 10.195 5.994 
5.180 9.540 5.514 10.234 6.018 

DHr NaOH. II-L DH~ 

10.403 6.184 10.749 
10.426 6.212 10.760 
10.448 6.240 10.772 
10.469 6.268 10.783 
10.490 6.300 10.797 
10.512 6.330 10.808 
10.528 6.360 10.820 
10.550 6.384 10.829 
10.572 6.412 10.839 
0.590 6.440 10.848 
0.608 6.470 10.859 
0.622 6.500 10.869 
0.639 6.526 10.878 
0.651 6.556 10.887 
0.667 6.582 10.894 

5.188 9.564 5.540 10.268 6.042 10.680 6.612 10.903 
5.196 9.588 5.564 10.300 6.070 10.693 6.640 10.911 
5.200 9.600 5.584 10.323 6.098 10.708 6.666 10.919 
5.206 9.618 5.612 10.355 6.126 10.721 6.690 10.926 
5.212 9.634 5.634 10.378 6.156 10.735 
pK,, = 4.924, pKaz = 9.578 
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Table AD99. Potentiometric Titration Data for the pK, Values of Oxine in 0.30 m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.015 mmol Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.27 m NaCl. DCH = DHr + 0.117. 
NaOH, mL pHr N;OH, mi pHr NaOH, mL pHr NaOH, mL pHr 

^ _^_ 0.000 
0.092 
0.204 
0.320 
0.460 
0.586 
0.724 
0.866 
1.002 
1.146 
1.300 
1.458 
1.598 
1.750 
1.886 
2.026 
2.160 
2.308 
2.452 
2.586 
2.720 
2.838 
2.950 
3.070 
3.194 
3.330 
3.414 
3.498 
3.578 
3.656 
3.732 
3.802 
3.880 
3.958 
4.040 
4.116 
4.174 
4.208 
4.242 
4.272 
4.282 
4.292 

1.937 
1.947 
1.962 
1.977 
1.997 
2.014 
2.034 
2.055 
2.075 
2.097 
2.123 
2.150 
2.175 
2.202 
2.228 
2.257 
2.286 
2.318 
2.352 
2.386 
2.423 
2.456 
2.490 
2.529 
2.574 
2.627 
2.663 
2.703 
2.743 
2.786 
2.83 1 
2.878 
2.935 
3.001 
3.080 
3.169 
3.250 
3.305 
3.366 
3.427 
3.450 
3.472 

4.318 
4.328 
4.336 
4.346 
4.356 
4.366 
4.376 
4.384 
4.394 
4.404 
4.414 
4.426 
4.434 
4.444 
4.454 
4.462 
4.472 
4.482 
4.493 
4.502 
4.510 
4.518 
4.528 
4.538 
4.546 
4.552 
4.562 
4.570 
4.578 
4.588 
4.596 
4.604 
4.616 
4.624 
4.634 
4.644 
4.652 
4.662 
4.672 
4.680 
4.690 
4.700 

4.716 4.947 4.942 7.383 3.336 
3.561 
3.582 
3.611 
3.640 
3.670 
3.702 
3.728 
3.762 
3.796 
3.831 
3.876 
3.906 
3.946 
3.983 
4.016 
4.056 
4.095 
4.135 
4.176 
4.207 
4.238 
4.279 
4.315 
4.346 
4.370 
4.407 
4.436 
4.466 
4.503 
4.53 1 
4.559 
4.602 
4.63 1 
4.665 
4.699 
4.727 
4.761 
4.794 
4.821 
4.856 
4.890 

4.722 4.966 4.944 7.515 
4.730 4.996 4.948 7.716 
4.738 5.025 4.950 7.833 
4.748 5.066 4.954 7.964 
4.756 5.091 4.956 8.017 
4.764 5.120 4.958 8.072 
4.772 5.150 4.962 8.155 
4.780 5.182 4.964 8.199 
4.788 5.216 4.966 8.240 
4.796 5.250 4.968 8.275 
4.804 5.284 4.970 8.3 10 
4.812 5.320 4.974 8.365 
4.820 5.359 4.976 8.396 
4.828 5.399 4.978 8.422 
4.838 5.450 4.980 8.445 
4.846 5.496 4.984 8.492 
4.852 5.53 1 4.986 8.514 
4.860 5.581 4.988 8.537 
4.868 5.636 4.992 8.576 
4.876 5.698 4.996 8.613 
4.882 5.743 4.998 8.630 
4.890 5.820 5 .ooo 8.647 
4.892 5.841 5.002 8.664 
4.894 5.863 5.012 8.739 
4.896 5.886 5.018 8.781 
4.900 5.932 5.024 8.820 
4.902 5.959 5.030 8.859 
4.906 6.012 5.038 8.904 
4.910 6.073 5.044 8.936 
4.912 6.108 5.052 8.978 
4.916 6.179 5.062 9.028 
4.918 6.221 5.068 9.050 
4.922 6.314 5.074 9.083 
4.924 6.373 5.078 9.101 
4.926 6.435 5.084 9.124 
4.928 6.508 5.092 9.158 
4.930 6.590 5.098 9.183 
4.932 6.679 5.104 9.206 
4.934 6.792 5.110 9.230 
4.936 6.926 5.116 9.248 
4.938 7.091 5.124 9.278 

4.308 3.510 4.708 4.919 4.940 7.254 5.132 9.305 
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Table AD99. Continued. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

5.138 9.326 5.402 9.995 5.954 10.578 
5.146 9.353 5.414 10.017 6.000 10.607 
5.154 9.378 5.428 10.041 6.040 10.629 
5.162 9.406 5.456 10.088 6.086 10.653 
5.168 9.425 5.488 10.138 6.128 10.675 
5.190 9.49 1 5.520 10.182 6.172 10.696 
5.208 9.543 5.544 10.216 6.216 10.714 
5.222 9.582 5.566 10.242 6.250 10.730 
5.236 9.620 5.592 10.272 6.294 10.749 
5.250 9.657 5.616 10.302 6.336 10.764 
5.260 9.683 5.646 10.334 6.378 10.781 
5.270 9.709 5.676 10.365 6.410 10.793 
5.284 9.742 5.706 10.393 6.458 10.811 
5.296 9.772 5.734 10.419 6.514 10.828 
5.316 9.818 5.762 10.442 6.580 10.85 1 
5.332 9.854 5.790 10.466 6.636 10.867 
5.344 9.880 5.814 10.483 6.698 10.885 
5.358 9.909 5.842 10.505 6.760 10.902 
5.370 9.933 5.868 10.523 6.820 10.918 
5.384 9.961 5.916 10.554 6.888 10.935 
pK,, = 4.940, pKa2 = 9.567 
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Table ADlOO. Potentiometric Titration Data for the pKa Values of Oxine in 0.50 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.47 m NaCl, DCH = DHr + 0.145. 

j l  I 

NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr 
4.724 4.702 5.068 8.307 0.000 

0.232 
0.428 
0.604 
0.798 
0.998 
1.206 
1.392 
1.602 
1.824 
2.148 
2.450 
2.760 
3.062 
3.336 
3.552 
3.738 
3.928 
4.134 
4.364 
4.388 
4.410 
4.440 
4.464 
4.490 
4.516 
4.540 
4.566 
4.592 
4.622 
4.642 
4.664 
4.688 
4.712 

1.898 
1.924 
1.950 
1.973 
2.00 1 
2.03 1 
2.063 
2.094 
2.131 
2.171 
2.236 
2.305 
2.385 
2.476 
2.576 
2.672 
2.773 
2.901 
3.097 
3.473 
3.535 
3.596 
3.688 
3.775 
3.862 
3.958 
4.049 
4.146 
4.241 
4.350 
4.419 
4.492 
4.576 
4.657 

4.730 4.726 5.072 8.356 
4.742 4.766 5.074 8.390 
4.754 4.807 5.078 8.423 
4.768 4.853 5.082 8.463 
4.780 4.894 5.088 8.517 
4.796 4.950 5.094 8.568 
4.808 4.994 5.120 8.713 
4.820 5.041 5.142 8.851 
4.834 5.089 5.166 8.959 
4.850 5.172 5.184 9.038 
4.904 5.370 5.190 9.066 
4.920 5.456 5.196 9.092 
4.940 5.563 5.210 9.147 
4.958 5.682 5.226 9.205 
4.970 5.776 5.236 9.242 
4.982 5.890 5.260 9.315 
4.994 6.028 5.284 9.389 
5 .ooo 6.120 5.312 9.47 1 
5.006 6.229 5.336 9.537 
5.012 6.387 5.364 9.610 
5.018 6.542 5.388 9.671 
5.026 6.93 1 5.410 9.723 
5.028 7.08 1 5.440 9.790 
5.030 7.235 5.466 9.846 
5.032 7.367 5.490 9.895 
5.036 7.574 5.516 9.944 
5.038 7.666 5.544 9.993 
5.042 7.804 5.568 10.034 
5.046 7.915 5.626 10.120 
5.050 8.008 5.674 10.183 
5.054 8.088 5.726 10.245 
5.058 8.159 5.776 10.298 
5.062 8.224 5.824 10.348 

5.928 
5.984 
6.042 
6.092 
6.132 
6.206 
6.280 
6.370 
6.462 
6.564 
6.682 
6.796 
6.980 
7.154 
7.274 
7.386 
7.494 

10.436 
10.479 
10.517 
10.551 
10.573 
10.613 
10.651 
10.691 
10.728 
10.767 
10.807 
10.842 
10.892 
10.935 
10.963 
10.984 
11.008 

10.394 4.716 4.673 5.064 8.250 5.876 
pKal = 4.927, pKa2 = 9.542 
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Table ADlOl. Potentiometric Titration Data for the pK, Values of Oxine in 0.50 m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.47 m NaCl, pcH = pHr + 0.159. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 
0.150 
0.308 
0.496 
0.710 
0.870 
1.038 
1.186 
1.360 
1.542 
1.712 
1.874 
2.032 
2.196 
2.368 
2.530 
2.696 
2.838 
2.982 
3.156 
3.292 
3.466 
3.608 
3.746 
3.888 
4.028 
4.190 
4.342 
4.500 
4.554 
4.606 
4.612 
4.618 
4.624 
4.630 
4.636 
4.640 
4.646 
4.650 
4.658 
4.664 
4.668 

1.885 4.688 4.726 4.990 7.761 
1.903 4.696 4.753 4.992 7.847 
1.924 4.702 4.774 4.994 7.917 
1.949 4.708 4.794 4.998 8.013 
1.980 4.718 4.827 5.000 8.066 
2.004 4.730 4.867 5.004 8.143 
2.029 4.742 4.909 5.010 8.242 
2.052 4.752 4.943 5.012 8.278 
2.083 4.760 4.972 5.014 8.311 
2.115 4.772 5.013 5.018 8.362 
2.143 4.786 5.064 5.022 8.409 
2.176 4.794 5.096 5.026 8.455 
2.208 4.806 5.141 5.030 8.495 
2.243 4.816 5.181 5.032 8.522 
2.282 4.828 5.230 5.036 8.565 
2.321 4.838 5.274 5.042 8.608 
2.366 4.846 5.308 5.048 8.652 
2.404 4.852 5.337 5.052 8.680 
2.450 4.860 5.376 5.058 8.721 
2.510 4.872 5.436 5.066 8.772 
2.561 4.882 5.490 5.072 8.808 
2.637 4.888 5.526 5.078 8.843 
2.707 4.896 5.574 5.086 8.884 
2.788 4.906 5.642 5.090 8.906 
2.888 4.914 5.703 5.096 8.936 
3.012 4.924 5.785 5.104 8.973 
3.213 4.936 5.906 5.110 9.001 
3.514 4.942 5.977 5.118 9.034 
4.049 4.944 6.011 5.124 9.061 
4.254 4.946 6.042 5.132 9.093 
4.440 4.950 6.103 5.144 9.139 
4.462 4.954 6.171 5.150 9.161 
4.483 4.958 6.241 5.158 9.191 
4.505 4.960 6.293 5.168 9.227 
4.528 4.964 6.398 5.176 9.255 
4.547 4.966 6.449 5.186 9.289 
4.563 4.970 6.610 5.200 9.334 
4.584 4.972 6.709 5.208 9.359 
4.597 4.976 6.928 5.216 9.383 
4.623 4.980 7.216 5.224 9.408 
4.647 4.982 7.369 5.232 9.432 
4.659 4.984 7.505 5.242 9.460 

4.678 4.693 

5.290 
5.304 
5.314 
5.332 
5.344 
5.358 
5.372 
5.392 
5.414 
5.434 
5.452 
5.472 
5.498 
5.522 
5.590 
5.626 
5.684 
5.742 
5.798 
5.884 
5.956 
6.008 
6.060 
6.102 
6.148 
6.198 
6.290 
6.358 
6.420 
6.488 
6.568 
6.674 
6.754 
6.876 
6.982 
7.136 
7.252 
7.408 
7.536 
7.618 
7.836 
8.036 
8.252 

9.591 
9.628 
9.656 
9.699 
9.726 
9.760 
9.791 
9.834 
9.880 
9.920 
9.953 
9.990 
10.035 
10.073 
10.172 
10.219 
10.286 
10.345 
10.398 
10.467 
10.518 
10.551 
10.584 
10.607 
10.632 
10.657 
10.699 
10.728 
10.753 
10.778 
10.807 
10.839 
10.861 
10.897 
10.924 
10.959 
10.985 
11.015 
11.040 
11.053 
11.091 
11.119 
11.149 7.690 5.268 9.532 

pKal = 4.952, 
4.988 

pKd = 9.569 
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Table AD102. Potentiometric Titration Data for the pK, Values of Oxine in 0.50 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.47 m NaCl, pcH = pHr + 0.0181. 

NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.864 
0.154 1.881 
0.318 1.904 
0.480 1.926 
0.642 1.949 
0.796 1.972 
0.944 1.993 
1.184 2.03 1 
1.356 2.060 
1.506 2.087 
1.668 2.115 
1.838 2.148 
1.996 2.178 
2.148 2.212 
2.300 2.245 
2.460 2.283 
2.610 2.321 
2.758 2.361 
2.908 2.406 
3.058 2.455 
3.208 2.508 
3.362 2.569 
3.520 2.641 
3.662 2.717 
3.786 2.794 
3.880 2.860 
3.976 2.940 
4.074 3.039 
4.174 3.165 
4.268 3.321 
4.332 3.461 
4.364 3.544 
4.372 3.569 
4.380 3.592 
4.388 3.618 
4.396 3.642 
4.404 3.667 
4.410 3.688 
4.416 3.709 
4.424 3.737 
4.432 3.765 
4.438 3.786 
4.444 3.809 

4.454 
4.468 
4.478 
4.486 
4.498 
4.504 
4.520 
4.532 
4.548 
4.564 
4.574 
4.590 
4.596 
4.606 
4.618 
4.630 
4.638 
4.654 
4.670 
4.678 
4.690 
4.702 
4.714 
4.728 
4.738 
4.748 
4.758 
4.770 
4.778 
4.786 
4.798 
4.806 
4.812 
4.820 
4.828 
4.836 
4.844 
4.852 
4.858 
4.866 
4.874 
4.880 
4.886 

3.846 4.894 
3.900 4.904 
3.938 4.912 
3.968 4.920 
4.015 4.928 
4.038 4.938 
4.100 4.944 
4.145 4.950 
4.206 4.954 
4.265 4.956 
4.303 4.958 
4.361 4.962 
4.382 4.964 
4.417 4.968 
4.460 4.970 
4.503 4.974 
4.53 1 4.976 
4.584 4.980 
4.640 4.982 
4.667 4.986 
4.708 4.990 
4.748 4.994 
4.788 4.996 
4.837 4.998 
4.871 5.000 
4.907 5.004 
4.944 5.008 
4.986 5.012 
5.015 5.014 
5.044 5.020 
5.088 5.024 
5.119 5.028 
5.142 5.032 
5.176 5.034 
5.211 5.036 
5.243 5.042 
5.280 5.048 
5.316 5.054 
5.346 5.060 
5.386 5.066 
5.429 5.072 
5.462 5.078 
5.497 5.084 8.883 5.458 

5.546 
5.613 
5.671 
5.738 
5.809 
5.918 
5.996 
6.083 
6.166 
6.208 
6.252 
6.349 
6.413 
6.55 1 
6.654 
6.877 
7.023 
7.310 
7.455 
7.656 
7.830 
7.937 
8.000 
8.055 
8.101 
8.176 
8.240 
8.302 
8.333 
8.403 
8.449 
8.492 
8.532 
8.551 
8.569 
8.617 
8.662 
8.704 
8.745 
8.783 
8.817 
8.851 

5.092 
5.100 
5.106 
5.114 
5.120 
5.126 
5.132 
5.140 
5.146 
5.154 
5.164 
5.170 
5.178 
5.184 
5.190 
5.196 
5.204 
5.212 
5.218 
5.226 
5.236 
5.244 
5.252 
5.262 
5.270 
5.276 
5.288 
5.294 
5.300 
5.308 
5.320 
5.332 
5.342 
5.350 
5.364 
5.378 
5.388 
5.396 
5.410 
5.424 
5.432 
5.446 

8.924 
8.962 
8.991 
9.027 
9.052 
9.077 
9.101 
9.132 
9.156 
9.192 
9.220 
9.241 
9.269 
9.287 
9.309 
9.332 
9.356 
9.380 
9.398 
9.423 
9.453 
9.475 
9.495 
9.525 
9.548 
9.563 
9.595 
9.611 
9.626 
9.647 
9.677 
9.706 
9.733 
9.749 
9.781 
9.811 
9.834 
9.850 
9.878 
9.905 
9.921 
9.948 
9.970 
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Table AD102. Continued. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

5.466 9.984 6.324 10.703 9.012 11.216 
5.478 10.006 6.414 10.738 9.162 11.230 
5.5 14 10.063 6.508 10.772 9.316 11.246 
5.550 10.119 6.594 10.801 9.492 11.262 
5.586 10.167 6.692 10.83 1 9.666 11.275 
5.626 10.218 6.796 10.861 
5.680 10.280 6.978 10.908 
5.720 10.320 7.088 10.934 
5.774 10.372 7.206 10.957 
5.806 10.399 7.322 10.983 
5.838 10.426 7.442 11.006 
5.874 10.454 7.562 11.030. 
5.910 10.479 7.726 11.055 
5.944 10.503 7.848 11.075 
5.978 10.526 7.982 11.094 
6.040 10.565 8.124 11.114 
6.072 10.582 8.276 11.133 
6.136 10.615 8.426 11.152 
6.190 10.643 8.598 11.172 
6.262 10.676 8.838 11.198 
pKal = 4.943, pKti = 9.578 
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Table AD103. Potentiometric Titration Data for the pKa Values of Oxine in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.97 m NaCl, pcH = pHr + 0.295. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
5.790 10.525 0.000 

0.140 
0.262 
0.378 
0.580 
0.704 
0.860 
1.054 
1.260 
1.592 
1.868 
2.146 
2.422 
2.726 
2.938 
3.208 
3.530 
3.776 
3.894 
3.994 
4.112 
4.162 
4.224 
4.286 
4.338 
4.410 
4.460 
4.520 
4.564 
4.608 
4.662 
4.684 
4.718 
4.722 
4.726 
4.756 
4.782 
4.812 
4.820 

1.725 
1.742 
1.756 
1.774 
1.797 
1.815 
1.835 
1.864 
1.893 
1.946 
1.992 
2.044 
2.098 
2.166 
2.217 
2.292 
2.399 
2.498 
2.553 
2.605 
2.675 
2.708 
2.753 
2.802 
2.847 
2.918 
2.974 
3.052 
3.118 
3.195 
3.310 
3.364 
3.462 
3.476 
3.490 
3.598 
3.712 
3.865 
3.913 

4.832 
4.840 
4.846 
4.850 
4.854 
4.860 
4.866 
4.872 
4.878 
4.882 
4.886 
4.892 
4.896 
4.902 
4.906 
4.912 
4.918 
4.922 
4.928 
4.934 
4.940 
4.944 
4.950 
4.956 
4.960 
4.964 
4.970 
4.976 
4.980 
4.984 
4.990 
4.992 
4.994 
4.998 
5.000 
5.002 
5.004 
5.008 
5.010 

3.989 
4.041 
4.082 
4.112 
4.141 
4.184 
4.229 
4.274 
4.319 
4.352 
4.385 
4.433 
4.469 
4.519 
4.556 
4.610 
4.668 
4.709 
4.770 
4.839 
4.909 
4.963 
5.049 
5.141 
5.216 
5.299 
5.432 
5.618 
5.791 
6.023 
6.650 
7.154 
7.554 
7.918 
8.065 
8.169 
8.267 
8.413 
8.479 

5.016 
5.020 
5.022 
5.026 
5.030 
5.032 
5.036 
5.038 
5.042 
5.046 
5.052 
5.056 
5.060 
5.064 
5.068 
5.072 
5.076 
5.080 
5.082 
5.090 
5.096 
5.100 
5.126 
5.132 
5.160 
5.190 
5.220 
5.254 
5.286 
5.312 
5.346 
5.372 
5.398 
5.422 
5.450 
5.494 
5.544 
5.626 
5.676 

8.630 
8.714 
8.760 
8.83 1 
8.897 
8.930 
8.983 
9.013 
9.060 
9.106 
9.168 
9.208 
9.248 
9.284 
9.313 
9.347 
9.376 
9.402 
9.420 
9.466 
9.502 
9.525 
9.639 
9.667 
9.762 
9.848 
9.927 
9.993 
10.05 1 
10.101 
10.145 
10.180 
10.212 
10.240 
10.270 
10.314 
10.358 
10.422 
10.456 

5.848 10.556 
5.900 10.582 
5.958 10.610 
6.012 10.634 
6.070 10.658 
6.122 10.678 
6.164 10.695 
6.208 10.711 
6.268 10.732 
6.338 10.755 
6.406 10.775 
6.478 10.796 
6.552 10.8 17 
6.630 10.837 
6.696 10.854 
6.766 10.87 1 
6.832 10.887 
6.906 10.903 
6.974 10.917 
7.048 10.931 
7.148 10.950 
7.254 10.970 

4.826 3.951 5.014 8.578 5.734 10.492 
pKal = 4.74, pKti = 9.5 
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Table AD104. Potentiometric Titration Data for the pK, Values of Oxine in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.97 m NaCl, pcH = pHr + 0.326. 
NaOH,mL pHr .A A NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 1.721 
0.034 1.725 
0.096 1.734 
0.152 1.741 
0.210 1.750 
0.265 1.757 
0.322 1.764 
0.380 1.773 
0.432 1.779 
0.486 1.787 
0.542 1.794 
0.614 1.805 
0.690 1.816 
0.758 1.826 
0.834 1.839 
0.920 1.851 
1.016 1.866 
1.116 1.881 
1.204 1.896 
1.290 1.911 
1.384 1.927 
1.494 1.945 
1.566 1.959 
1.646 1.973 
1.738 1.990 
1.816 2.005 
1.898 2.021 
1.978 2.037 
2.054 2.054 
2.128 2.069 
2.228 2.092 
2.312 2.110 
2.392 2.129 
2.478 2.151 
2.570 2.174 
2.646 2.193 
2.736 2.218 
2.812 2.240 
2.892 2.264 
2.974 2.290 
3.050 2.315 
3.130 2.343 
3.220 2.376 

3.298 2.406 4.514 3.989 4.764 4.885 
3.366 2.435 4.520 4.012 4.768 4.898 
3.442 2.468 4.526 4.035 4.774 4.919 
3.516 2.504 4.532 4.057 4.780 4.940 
3.586 2.539 4.538 4.08 1 4.786 4.962 
3.668 2.586 4.544 4.102 4.792 4.985 
3.760 2.642 4.550 4.126 4.798 5.007 
3.844 2.700 4.556 4.149 4.804 5.029 
3.946 2.781 4.562 4.172 4.810 5.051 
3.998 2.828 4.568 4.193 4.816 5.075 
4.046 2.877 4.574 4.213 4.822 5.098 
4.102 2.940 4.580 4.237 4.828 5.122 
4.142 2.992 4.588 4.267 4.834 5.147 
4.150 3.003 4.592 4.28 1 4.840 5.172 
4.156 3.012 4.598 4.305 4.846 5.199 
4.162 3.021 4.604 4.325 4.852 5.225 
4.168 3.029 4.610 4.345 4.858 5.252 
4.174 3.038 4.616 4.366 4.864 5.279 
4.180 3.048 4.622 4.388 4.870 5.309 
4.186 3.057 4.628 4.410 4.876 5.337 
4.204 3.086 4.634 4.432 4.882 5.366 
4.252 3.168 4.638 4.447 4.888 5.397 
4.280 3.224 4.644 4.468 4.892 5.419 
4.310 3.291 4.650 4.489 4.898 5.454 
4.336 3.355 4.656 4.509 4.902 5.477 
4.362 3.426 4.662 4.530 4.906 5.502 
4.390 3.512 4.666 4.544 4.910 5.528 
4.416 3.600 4.672 4.563 4.916 5.566 
4.422 3.623 4.680 4.592 4.922 5.608 
4.428 3.646 4.684 4.606 4.928 5.652 
4.434 3.669 4.690 4.626 4.932 5.686 
4.440 3.692 4.696 4.647 4.936 5.720 
4.446 3.716 4.702 4.667 4.938 5.739 
4.454 3.746 4.708 4.688 4.940 5.758 
4.460 3.771 4.714 4.709 4.942 5.778 
4.464 3.788 4.720 4.729 4.944 5.790 
4.470 3.812 4.724 4.743 4.946 5.821 
4.476 3.836 4.730 4.764 4.948 5.841 
4.482 3.860 4.736 4.785 4.952 5.889 
4.490 3.893 4.740 4.799 4.954 5.913 
4.496 3.916 4.746 4.820 4.956 5.933 
4.502 3.941 4.752 4.841 4.960 5.993 
4.508 3.966 4.758 4.865 4.962 6.021 
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Table AD104. Continued. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

4.964 6.053 5.082 8.641 5.258 9.365 5.440 9.814 
4.966 6.092 5.086 8.665 5.262 9.376 5.444 9.822 
4.968 6.130 5.092 8.701 5.267 9.388 5.448 9.829 
4.970 6.165 5.096 8.723 5.270 9.400 5.474 9.878 
4.972 6.211 5.102 8.755 5.274 9.413 5.500 9.925 
4.974 6.256 5.106 8.777 5.278 9.423 5.522 9.961 
4.976 6.308 5.110 8.798 5.282 9.436 5.544 9.998 
4.978 6.364 5.114 8.819 5.286 9.446 5.568 10.033 
4.980 6.426 5.116 8.830 5.290 9.456 5.586 10.060 
4.982 6.497 5.122 8.856 5.294 9.468 5.616 10.101 
4.986 6.650 5.126 8.875 5.300 9.483 5.642 10.133 
4.988 6.765 5.130 8.893 5.304 9.496 5.666 10.162 
4.990 6.88 1 5.134 8.912 5.310 9.512 5.690 10.190 
4.992 7.007 5.140 8.937 5.314 9.523 5.710 10.212 
4.994 7.147 5.144 8.954 5.318 9.533 5.734 10.237 
4.996 7.243 5.148 8.971 5.322 9.543 5.758 10.261 
5.000 7.436 5.152 8.987 5.326 9.553 5.782 10.284 
5.002 7.539 5.158 9.011 5.330 9.564 5.802 10.302 
5.004 7.615 5.164 9.033 5.334 9.574 5.826 10.323 
5.006 7.675 5.168 9.048 5.338 9.585 5.844 10.339 
5.008 7.723 5.170 9.059 5.342 9.594 5.864 10.355 
5.012 7.809 5.172 9.066 5.346 9.604 5.886 10.371 
5.014 7.865 5.174 9.074 5.350 9.615 5.914 10.392 
5.016 7.909 5.176 9.082 5.354 9.625 5.936 10.408 
5.018 7.949 5.178 9.089 5.358 9.635 5.958 10.424 
5.022 8.025 5.180 9.097 5.362 9.644 5.982 10.440 
5.024 8.076 5.182 9.105 5.366 9.654 6.002 10.456 
5.026 8.118 5.186 9.121 5.370 9.662 6.028 10.470 
5.030 8.170 5.190 9.135 5.376 9.676 6.048 10.482 
5.032 8.210 5.196 9.160 5.380 9.685 6.072 10.496 
5.034 8.241 5.200 9.176 5.384 9.695 6.100 10.511 
5.036 8.266 5.206 9.200 5.390 9.708 6.116 10.521 
5.038 8.288 5.210 9.213 5.396 9.721 6.142 10.534 
5.042 8.328 5.214 9.227 5.400 9.730 6.164 10.546 
5.044 8.350 5.220 9.246 5.404 9.739 6.186 10.557 
5.046 8.371 5.224 9.259 5.408 9.748 6.206 10.567 
5.048 8.390 5.228 9.272 5.412 9.755 6.228 10.578 
5.054 8.439 5.232 9.285 5.418 9.768 6.252 10.589 
5.058 8.473 5.236 9.298 5.422 9.777 6.280 10.601 
5.062 8.504 5.240 9.310 5.426 9.785 6.304 10.612 
5.066 8.53 1 5.242 9.317 5.430 9.793 6.326 10.622 
5.072 8.573 5.248 9.334 5.434 9.802 6.346 10.630 
5.078 8.614 5.252 9.347 5.436 9.806 6.370 10.640 
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Table AD104. Continued. 
NaOH, mL pHr NaOH, mL pHr 

6.394 10.650 7.154 10.874 
6.422 10.661 7.190 10.882 
6.450 10.672 7.230 10.890 
6.478 10.683 7.272 10.899 
6.506 10.692 7.3 14 10.908 
6.534 10.702 7.352 10.915 
6.566 10.713 7.392 10.924 
6.614 10.729 
6.662 10.744 
6.710 10.759 
6.760 10.775 
6.800 10.785 
6.840 10.797 
6.878 10.807 
6.914 10.816 
6.954 10.827 
7.000 10.837 
7.038 10.846 
7.078 10.857 
7.116 10.866 
pKal = 5.014, pKti = 9.652 
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Table AD105. Potentiometric Titration Data for the pKa Values of Oxine in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.97 m NaCl, pcH = pHr + 0.307. 

NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.743 2.708 2.234 4.208 3.143 4.400 3.634 
0.068 1.751 2.766 2.252 4.218 3.163 4.404 3.649 
0.140 1.761 2.812 2.266 4.228 3.179 4.408 3.664 
0.192 1.767 2.858 2.279 4.230 3.183 4.412 3.679 
0.266 1.778 2.908 2.294 4.234 3.193 4.416 3.690 
0.328 1.789 2.958 2.311 4.238 3.199 4.420 3.710 
0.392 1.795 3.004 2.326 4.242 3.209 4.424 3.727 
0.448 1.802 3.054 2.344 4.244 3.212 4.428 3.742 
0.508 1.811 3.102 2.360 4.248 3.221 4.432 3.758 
0.580 1.822 3.154 2.379 4.252 3.228 4.436 3.775 
0.662 1.834 3.204 2.399 4.256 3.236 4.440 3.789 
0.726 1.843 3.258 2.420 4.260 3.244 4.444 3.805 
0.782 1.852 3.310 2.441 4.262 3.249 4.448 3.823 
0.852 1.862 3.362 2.463 4.270 3.264 4.452 3.836 
0.908 1.871 3.416 2.487 4.274 3.273 4.459 3.861 
0.988 1.884 3.474 2.5 14 4.278 3.281 4.462 3.878 
1.060 1.894 3.510 2.531 4.282 3.292 4.466 3.892 
1.150 1.910 3.556 2.556 4.286 3.300 4.470 3.909 
1.208 1.919 3.618 2.589 4.290 3.310 4.474 3.925 
1.266 1.929 3.674 2.621 4.296 3.324 4.478 3.939 
1.324 1.938 3.732 2.657 4.302 3.338 4.482 3.955 
1.382 1.949 3.790 2.696 4.304 3.344 4.486 3.970 
1.438 1.958 3.838 2.731 4.308 3.354 4.490 3.985 
1.502 1.970 3.890 2.772 4.312 3.364 4.494 4.001 
1.558 1.981 3.920 2.797 4.314 3.370 4.498 4.016 
1.608 1.989 3.950 2.823 4.318 3.381 4.502 4.03 1 
1.672 2.002 3.978 2.849 4.326 3.400 4.506 4.046 
1.732 2.012 4.006 2.877 4.330 3.412 4.510 4.062 
1.792 2.024 4.030 2.902 4.334 3.423 4.514 4.077 
1.846 2.035 4.060 2.935 4.336 3.429 4.520 4.099 
1.908 2.047 4.064 2.940 4.338 3.435 4.524 4.114 
1.960 2.058 4.068 2.945 4.346 3.457 4.528 4.129 
2.030 2.072 4.094 2.975 4.352 3.475 4.530 4.138 
2.094 2.085 4.112 2.999 4.356 3.488 4.538 4.167 
2.164 2.100 4.122 3.011 4.360 3.500 4.544 4.188 
2.224 2.115 4.128 3.020 4.364 3.512 4.548 4.204 
2.290 2.129 4.134 3.028 4.368 3.524 4.556 4.235 
2.352 2.144 4.140 3.036 4.372 3.538 4.562 4.256 
2.402 2.156 4.146 3.045 4.378 3.557 4.566 4.272 
2.458 2.169 4.168 3.078 4.382 3.571 4.570 4.284 
2.508 2.181 4.182 3.099 4.386 3.585 4.574 4.299 
2.566 2.197 4.192 3.117 4.390 3.598 4.580 4.322 
2.654 2.221 4.200 3.129 4.396 3.619 4.586 4.344 
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Table AD105. Continued. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

4.590 4.358 
4.594 4.373 
4.598 4.388 
4.602 4.402 
4.606 4.416 
4.608 4.424 
4.610 4.432 
4.620 4.465 
4.626 4.485 
4.630 4.499 
4.634 4.5 14 
4.638 4.528 
4.642 4.542 
4.648 4.563 
4.652 4.576 
4.660 4.601 
4.664 4.617 
4.670 4.640 
4.674 4.652 
4.678 4.668 
4.682 4.68 1 
4.688 4.700 
4.694 4.719 
4.700 4.741 
4.704 4.755 
4.710 4.774 
4.716 4.794 
4.720 4.809 
4.724 4.822 
4.728 4.836 
4.734 4.855 
4.738 4.870 
4.742 4.885 
4.746 4.899 
4.750 4.912 
4.754 4.927 
4.758 4.940 
4.762 4.955 
4.766 4.970 
4.770 4.984 
4.774 4.998 
4.778 5.015 
4.782 5.027 

4.794 5.075 4.954 6.348 5.062 8.647 
4.798 5.095 4.958 6.467 5.068 8.686 
4.802 5.106 4.960 6.572 5.074 8.713 
4.806 5.125 4.962 6.661 5.080 8.745 
4.810 5.140 4.964 6.774 5.086 8.774 
4.812 5.149 4.966 6.886 5.092 8.804 
4.820 5.180 4.968 7.035 5.098 8.831 
4.822 5.189 4.970 7.168 5.104 8.859 
4.828 5.215 4.974 7.348 5.110 8.884 
4.832 5.232 4.976 7.481 5.118 8.918 
4.836 5.250 4.978 7.556 5.126 8.951 
4.840 5.269 4.982 7.679 5.134 8.983 
4.844 5.288 4.986 7.771 5.142 9.013 
4.848 5.308 4.988 7.841 5.150 9.043 
4.854 5.337 4.990 7.887 5.156 9.064 
4.860 5.367 4.992 7.930 5.162 9.087 
4.866 5.399 4.994 7.970 5.170 9.114 
4.870 5.419 4.996 8.004 5.178 9.140 
4.874 5.444 5.000 8.064 5.184 9.161 
4.880 5.480 5.004 8.118 5.190 9.180 
4.886 5.519 5.008 8.169 5.194 9.195 
4.888 5.535 5.010 8.196 5.202 9.221 
4.892 5.556 5.012 8.223 5.208 9.239 
4.894 5.579 5.014 8.250 5.214 9.259 
4.898 5.603 5.016 8.272 5.218 9.270 
4.902 5.634 5.018 8.297 5.226 9.294 
4.906 5.665 5.022 8.334 5.234 9.3 17 
4.908 5.679 5.024 8.354 5.242 9.340 
4.912 5.713 5.026 8.375 5.250 9.363 
4.916 5.749 5.028 8.396 5.256 9.380 
4.918 5.771 5.030 8.413 5.264 9.402 
4.922 5.810 5.034 8.442 5.272 9.425 
4.924 5.834 5.036 8.464 5.278 9.442 
4.928 5.881 5.040 8.495 5.286 9.463 
4.932 5.928 5.042 8.512 5.294 9.484 
4.936 5.982 5.044 8.528 5.302 9.506 
4.938 6.017 5.046 8.543 5.310 9.525 
4.940 6.048 5.048 8.557 5.3 16 9.541 
4.942 6.087 5.050 8.574 5.324 9.560 
4.944 6.129 5.052 8.584 5.330 9.578 
4.946 6.167 5.054 8.599 5.338 9.598 
4.948 6.209 5.056 8.613 5.344 9.612 
4.950 6.261 5.058 8.626 5.350 9.626 
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Table AD105. Continued. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

5.356 9.640 5.528 9.966 5.944 10.388 
5.362 9.654 5.536 9.979 5.998 10.423 
5.370 9.672 5.544 9.991 6.024 10.440 
5.378 9.690 5.552 10.003 6.054 10.457 
5.386 9.706 5.560 10.014 6.084 10.474 
5.392 9.720 5.574 10.033 6.116 10.492 
5.400 9.738 5.586 10.048 6.146 10.508 
5.408 9.753 5.596 10.063 6.176 10.525 
5.416 9.770 5.604 10.073 6.210 10.540 
5.422 9.782 5.616 10.088 6.260 10.563 
5.430 9.798 5.634 10.110 6.300 10.579 
5.436 9.810 5.660 10.140 6.332 10.593 
5.442 9.820 5.688 10.171 6.360 10.605 
5.448 9.833 5.728 10.212 6.390 10.617 
5.456 9.846 5.756 10.238 6.422 10.630 
5.468 9.867 5.782 10.262 6.452 10.641 
5.478 9.884 5.806 10.283 6.480 10.65 1 
5.486 9.898 5.846 10.316 6.5 14 10.663 
5.500 9.922 5.876 10.339 6.552 10.676 
5.516 9.947 5.914 10.367 6.582 10.686 

6.628 10.700 
6.660 10.711 
6.686 10.719 
6.718 10.728 
6.764 10.741 
6.830 10.760 
6.860 10.768 
6.896 10.778 
6.968 10.795 
7.070 10.8 19 
7.124 10.832 
7.168 10.841 
7.210 10.850 
7.256 10.861 
7.306 10.872 
7.398 10.889 
7.476 10.904 
7.528 10.912 
7.580 10.923 

pKal = 5.032, p&z = 9.574 
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Table AD106. Potentiometric Titration Data for the pKa Values of Oxine in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.97 m NaCl, pcH = pHr + 0.287. 
NaOH, mL pHr N;OH, nk pHr NaOH, mL pHr NaOH, mL pHr 

0.000 1 7<< 
I.,JJ 

0.050 1.760 
0.100 1.767 
0.146 1.771 
0.214 1.780 
0.266 1.787 
0.316 1.794 
0.364 1.799 
0.462 1.812 
0.546 1.825 
0.618 1.834 
0.686 1.844 
0.750 1.854 
0.828 1.864 
0.902 1.875 
0.966 1.886 
1.036 1.896 
1.114 1.908 
1.188 1.919 
1.250 1.929 
1.320 1.942 
1.398 1.954 
1.476 1.967 
1.554 1.981 
1.626 1.994 
1.702 2.008 
1.784 2.023 
1.864 2.039 
1.934 2.053 
2.012 2.068 
2.086 2.083 
2.164 2.100 
2.244 2.118 
2.314 2.133 
2.394 2.151 
2.472 2.171 
2.552 2.190 
2.628 2.209 
2.712 2.232 
2.782 2.252 
2.854 2.272 
2.928 2.295 

3.102 2.350 4.430 
3.170 2.374 4.436 
3.240 2.401 4.442 
3.304 2.425 4.448 
3.370 2.454 4.452 
3.450 2.486 4.458 
3.520 2.521 4.466 
3.599 2.560 4.472 
3.680 2.605 4.480 
3.746 2.645 4.486 
3.812 2.688 4.492 
3.890 2.745 4.498 
3.964 2.805 4.506 
4.038 2.875 4.512 
4.098 2.940 4.518 
4.176 3.042 4.524 
4.204 3.083 4.530 
4.228 3.122 4.536 
4.256 3.171 4.544 
4.262 3.182 4.550 
4.270 3.198 4.554 
4.278 3.213 4.562 
4.286 3.228 4.570 
4.294 3.246 4.576 
4.304 3.267 4.582 
4.310 3.280 4.588 
4.318 3.302 4.594 
4.324 3.314 4.600 
4.330 3.327 4.608 
4.336 3.341 4.616 
4.342 3.356 4.622 
4.350 3.378 4.628 
4.356 3.396 4.634 
4.364 3.416 4.640 
4.370 3.433 4.646 
4.378 3.457 4.654 
4.384 3.475 4.660 
4.390 3.493 4.666 
4.396 3.513 4.674 
4.404 3.540 4.682 
4.412 3.568 4.688 
4.418 3.586 4.698 

3.630 4.712 
3.650 
3.672 
3.698 
3.717 
3.741 
3.774 
3.798 
3.829 
3.853 
3.877 
3.901 
3.933 
3.956 
3.980 
4.003 
4.027 
4.047 
4.080 
4.102 
4.118 
4.149 
4.178 
4.200 
4.222 
4.245 
4.266 
4.288 
4.317 
4.345 
4.367 
4.389 
4.410 
4.432 
4.452 
4.480 
4.499 
4.521 
4.549 
4.576 
4.596 
4.630 

4.716 
4.724 
4.730 
4.736 
4.744 
4.750 
4.756 
4.762 
4.768 
4.774 
4.780 
4.786 
4.792 
4.798 
4.804 
4.810 
4.818 
4.824 
4.830 
4.836 
4.842 
4.850 
4.856 
4.862 
4.870 
4.878 
4.886 
4.892 
4.898 
4.906 
4.912 
4.918 
4.926 
4.932 
4.938 
4.946 
4.954 
4.960 
4.966 
4.974 
4.980 

4.678 
4.691 
4.718 
4.738 
4.758 
4.785 
4.807 
4.828 
4.848 
4.868 
4.890 
4.910 
4.931 
4.953 
4.975 
4.995 
5.017 
5.048 
5.070 
5.092 
5.117 
5.140 
5.172 
5.198 
5.223 
5.257 
5.293 
5.329 
5.360 
5.390 
5.432 
5.466 
5.502 
5.553 
5.593 
5.627 
5.690 
5.780 
5.832 
5.898 
6.000 
6.100 

3.008 2.310 4.424 3.609 4.706 4.658 4.994 6.421 
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Table AD106. Continued. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

10.382 4.998 
5.000 
5.004 
5.006 
5.008 
5.012 
5.014 
5.016 
5.018 
5.020 
5.022 
5.024 
5.028 
5.030 
5.032 
5.036 
5.038 
5.040 
5.042 
5.044 
5.046 
5.048 
5.052 
5.056 
5.058 
5.060 
5.062 
5.066 
5.068 
5.070 
5.072 
5.076 
5.078 
5.080 
5.082 
5.084 
5.086 
5.090 
5.094 
5.096 
5.098 
5.100 
5.104 

6.549 
6.657 
6.854 
6.972 
7.119 
7.320 
7.438 
7.538 
7.625 
7.695 
7.760 
7.817 
7.906 
7.951 
7.991 
8.065 
8.110 
8.140 
8.168 
8.195 
8.222 
8.246 
8.292 
8.334 
8.356 
8.376 
8.390 
8.434 
8.452 
8.470 
8.488 
8.520 
8.536 
8.550 
8.566 
8.581 
8.595 
8.622 
8.647 
8.659 
8.672 
8.685 
8.709 

5.108 
5.112 
5.116 
5.118 
5.122 
5.126 
5.132 
5.136 
5.138 
5.142 
5.144 
5.146 
5.152 
5.158 
5.164 
5.168 
5.172 
5.176 
5.180 
5.188 
5.194 
5.202 
5.210 
5.218 
5.226 
5.234 
5.240 
5.246 
5.256 
5.266 
5.274 
5.280 
5.288 
5.302 
5.310 
5.318 
5.326 
5.334 
5.342 
5.348 
5.354 
5.364 
5.372 

8.732 
8.752 
8.774 
8.786 
8.806 
8.826 
8.853 
8.872 
8.884 
8.900 
8.910 
8.920 
8.945 
8.971 
8.995 
9.011 
9.027 
9.043 
9.060 
9.089 
9.111 
9.140 
9.168 
9.195 
9.222 
9.248 
9.267 
9.287 
9.316 
9.346 
9.372 
9.390 
9.412 
9.453 
9.476 
9.498 
9.520 
9.541 
9.562 
9.577 
9.593 
9.619 
9.638 

5.380 
5.388 
5.398 
5.406 
5.414 
5.422 
5.432 
5.440 
5.450 
5.458 
5.468 
5.478 
5.486 
5.494 
5.502 
5.510 
5.520 
5.530 
5.538 
5.546 
5.554 
5.560 
5.568 
5.584 
5.598 
5.614 
5.634 
5.650 
5.668 
5.678 
5.686 
5.698 
5.724 
5.746 
5.764 
5.776 
5.788 
5.798 
5.806 
5.818 
5.826 
5.852 
5.878 

9.657 
9.675 
9.698 
9.716 
9.734 
9.752 
9.773 
9.790 
9.809 
9.825 
9.845 
9.863 
9.878 
9.892 
9.907 
9.921 
9.937 
9.955 
9.968 
9.982 
9.995 
10.004 
10.017 
10.040 
10.060 
10.082 
10.109 
10.130 
10.151 
10.164 
10.173 
10.187 
10.215 
10.239 
10.256 
10.269 
10.280 
10.290 
10.298 
10.3 10 
10.318 
10.339 
10.360 

5.906 
5.934 
5.962 
5.990 
6.020 
6.052 
6.082 
6.114 
6.150 
6.180 
6.216 
6.268 
6.322 
6.364 
6.396 
6.440 
6.490 
6.534 
6.582 
6.632 
6.670 
6.722 
6.798 
6.836 
6.892 
6.924 
6.958 
7.012 
7.050 
7.096 
7.144 
7.180 
7.226 
7.262 
7.294 
7.332 
7.362 
7.414 

10.404 
10.424 
10.444 
10.462 
10.481 
10.499 
10.517 
10.537 
10.553 
10.570 
10.595 
10.618 
10.636 
10.649 
10.667 
10.685 
10.701 
10.717 
10.734 
10.746 
10.762 
10.785 
10.795 
10.810 
10.819 
10.828 
10.841 
10.851 
10.862 
10.872 
10.881 
10.891 
10.898 
10.905 
10.913 
10.919 
10.929 

pKal = 5.016, pKa2 = 9.609 
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Table AD107. Potentiometric Titration Data for the pK, Values of Oxine in 1.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.97 m NaCl, DCH = DHr + 0.298. 

L I 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.749 3.238 2.423 
0.068 1.759 3.314 2.457 
0.160 1.771 3.388 2.491 
0.242 1.782 3.472 2.53 1 
0.318 1.792 3.554 2.574 
0.390 1.802 3.618 2.611 
0.458 1.811 3.680 2.649 
0.534 1.822 3.746 2.694 
0.610 1.834 3.822 2.750 
0.688 1.844 3.914 2.826 
0.820 1.858 3.982 2.893 
0.858 1.871 4.054 2.975 
0.930 1.882 4.102 3.038 
1.004 1.894 4.154 3.118 
1.074 1.904 4.182 3.166 
1.156 1.918 4.214 3.228 
1.242 1.933 4.220 3.242 
1.314 1.945 4.226 3.254 
1.384 1.956 4.232 3.269 
1.446 1.968 4.238 3.283 
1.510 1.978 4.244 3.297 
1.588 1.997 4.250 3.311 
1.660 2.006 4.254 3.322 
1.724 2.018 4.260 3.336 
1.794 2.032 4.266 3.352 
1.870 2.047 4.272 3.367 
1.948 2.063 4.278 3.383 
2.028 2.080 4.284 3.400 
2.112 2.098 4.288 3.412 
2.196 2.117 4.294 3.428 
2.272 2.134 4.300 3.445 
2.338 2.149 4.306 3.462 
2.410 2.167 4.312 3.481 
2.484 2.184 4.318 3.500 
2.556 2.203 4.324 3.518 
2.626 2.223 4.328 3.531 
2.702 2.245 4.334 3.551 
2.784 2.267 4.340 3.571 
2.858 2.291 4.346 3.591 
2.940 2.316 4.352 3.613 
3.022 2.343 4.358 3.633 
3.094 2.369 4.364 3.654 
3.160 2.393 4.372 3.685 

4.378 
4.384 
4.390 
4.394 
4.400 
4.404 
4.410 
4.416 
4.420 
4.424 
4.430 
4.434 
4.440 
4.446 
4.452 
4.458 
4.464 
4.472 
4.478 
4.484 
4.490 
4.496 
4.500 
4.508 
4.512 
4.518 
4.526 
4.532 
4.538 
4.544 
4.550 
4.556 
4.562 
4.570 
4.576 
4.582 
4.588 
4.596 
4.602 
4.608 
4.618 
4.622 
4.630 

3.707 
3.729 
3.752 
3.767 
3.792 
3.807 
3.830 
3.854 
3.869 
3.885 
3.910 
3.925 
3.949 
3.972 
3.996 
4.018 
4.040 
4.07 1 
4.094 
4.116 
4.136 
4.158 
4.173 
4.203 
4.216 
4.237 
4.266 
4.287 
4.307 
4.328 
4.350 
4.370 
4.390 
4.417 
4.437 
4.457 
4.477 
4.504 
4.522 
4.542 
4.575 
4.586 
4.613 

4:636 4.633 
4.642 4.65 1 
4.648 4.670 
4.654 4.688 
4.660 4.706 
4.666 4.726 
4.670 4.738 
4.676 4.757 
4.682 4.777 
4.688 4.795 
4.696 4.820 
4.702 4.840 
4.708 4.859 
4.714 4.879 
4.724 4.911 
4.732 4.937 
4.738 4.956 
4.752 5.002 
4.758 5.024 
4.764 5.045 
4.770 5.065 
4.776 5.086 
4.782 5.109 
4.788 5.129 
4.794 5.151 
4.800 5.172 
4.808 5.201 
4.814 5.222 
4.820 5.242 
4.826 5.265 
4.834 5.300 
4.840 5.326 
4.846 5.354 
4.852 5.383 
4.858 5.418 
4.864 5.454 
4.870 5.492 
4.874 5.518 
4.880 5.565 
4.884 5.591 
4.890 5.641 
4.898 5.715 
4.904 5.783 
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Table AD107. Continued. 
NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr 

8.793 4.910 
4.918 
4.924 
4.932 
4.934 
4.936 
4.938 
4.942 
4.946 
4.950 
4.952 
4.954 
4.956 
4.960 
4.962 
4.966 
4.968 
4.970 
4.972 
4.974 
4.976 
4.978 
4.980 
4.982 
4.984 
4.986 
4.988 
4.990 
4.994 
4.998 
5.002 
5.006 
5.008 
5.010 
5.012 
5.016 
5.018 
5.022 
5.026 
5.028 
5.030 
5.040 

10.479 
10.492 
10.506 
10.518 
10.53 1 
10.542 
10.553 
10.565 
10.575 
10.589 
10.601 
10.612 ’ 
10.621 
10.629 
10.638 
10.645 
10.654 
10.665 
10.671 
10.680 
10.687 
10.696 
10.701 
10.714 
10.720 
10.729 
10.736 
10.743 
10.754 
10.765 
10.777 
10.784 
10.794 
10.803 
10.812 
10.825 
10.836 
10.846 
10.852 
10.862 
10.871 

5.048 8.779 5.864 10.450 10.877 
pK,, = 5.029, pKa2 = 9.5 

5.855 
5.966 
6.072 
6.249 
6.313 
6.384 
6.464 
6.643 
6.881 
7.190 
7.325 
7.445 
7.561 
7.669 
7.770 
7.878 
7.935 
7.984 
8.026 
8.068 
8.106 
8.141 
8.175 
8.208 
8.240 
8.267 
8.298 
8.323 
8.372 
8.416 
8.450 
8.462 
8.475 
8.493 
8.508 
8.541 
8.559 
8.592 
8.624 
8.638 
8.654 
8.726 

5.050 
5.054 
5.056 
5.058 
5.060 
5.062 
5.066 
5.068 
5.074 
5.080 
5.086 
5.092 
5.098 
5.106 
5.112 
5.118 
5.124 
5.130 
5.136 
5.142 
5.148 
5.154 
5.160 
5.166 
5.170 
5.174 
5.180 
5.184 
5.190 
5.196 
5.202 
5.210 
5.216 
5.222 
5.228 
5.234 
5.240 
5.248 
5.254 
5.260 
5.268 
5.274 
5.280 

8.819 
8.833 
8.847 
8.861 
8.873 
8.900 
8.913 
8.947 
8.981 
9.014 
9.046 
9.078’ 
9.114 
9.143 
9.171 
9.197 
9.225 
9.251 
9.277 
9.303 
9.329 
9.352 
9.376 
9.392 
9.408 
9.431 
9.445 
9.464 
9.486 
9.507 
9.533 
9.551 
9.570 
9.589 
9.608 
9.624 
9.648 
9.663 
9.680 
9.703 
9.729 
9.744 

5.288 
5.294 
5.298 
5.304 
5.310 
5.316 
5.324 
5.330 
5.336 
5.342 
5.350 
5.358 
5.366 
5.372 
5.378 
5.386 
5.392 
5.398 
5.404 
5.410 
5.416 
5.424 
5.430 
5.436 
5.462 
5.484 
5.510 
5.540 
5.566 
5.572 
5.590 
5.622 
5.642 
5.662 
5.684 
5.706 
5.708 
5.748 
5.772 
5.796 
5.818 
5.842 

9.752 
9.768 
9.777 
9.792 
9.805 
9.819 
9.835 
9.848 
9.862 
9.875 
9.890 
9.906 
9.921 
9.932 
9.943 
9.958 
9.968 
9.979 
9.989 
9.999 
10.010 
10.022 
10.031 
10.041 
10.079 
10.109 
10.142 
10.179 
10.208 
10.214 
10.233 
10.265 
10.285 
10.302 
10.321 
10.345 
10.357 
10.372 
10.389 
10.406 
10.421 
10.437 

5.886 
5.912 
5.936 
5.960 
5.984 
6.008 
6.032 
6.054 
6.080 
6.104 
6.136 
6.162 
6.188 
6.210 
6.232 
6.254 
6.276 
6.302 
6.328 
6.350 
6.378 
6.396 
6.420 
6.444 
6.484 
6.506 
6.528 
6.556 
6.582 
6.620 
6.656 
6.700 
6.736 
6.776 
6.814 
6.854 
6.904 
6.954 
6.996 
7.036 
7.068 
7.120 
7.156 

10.463 
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Table AD108. Potentiometric Titration Data for the pKa Values of Oxine in 2.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 1.97 m NaCl, pcH = pHr + 0.50 1. 
NaOH, mL pHr NaOH, rnL pHr NaOH, rnL pHr NaOH, II-IL pHr 

0.000 1.551 
0.176 
0.338 
0.500 
0.656 
0.842 
1.038 
1.214 
1.382 
1.546 
1.688 
1.854 
2.018 
2.180 
2.336 
2.504 
2.666 
2.834 
3.056 
3.240 
3.426 
3.604 
3.776 
3.952 
4.014 
4.094 
4.164 
4.200 
4.238 
4.250 
4.268 
4.280 
4.290 
4.310 
4.326 
4.346 
4.364 
4.380 
4.394 
4.410 
4.424 
4.432 
4.444 

1.574 
1.597 
1.619 
1.642 
1.669 
1.700 
1.728 
1.757 
1.787 
1.813 
1.845 
1.879 
1.915 
1.951 
1.992 
2.023 
2.086 
2.158 
2.227 
2.309 
2.402 
2.511 
2.658 
2.723 
2.823 
2.932 
3.000 
3.080 
3.109 
3.154 
3.188 
3.217 
3.280 
3.333 
3.407 
3.479 
3.549 
3.613 
3.689 
3.757 
3.797 
3.856 

4.454 3.905 4.920 6.473 5.244 9.398 
4.466 3.963 4.924 6.623 5.258 9.435 
4.478 4.020 4.926 6.723 5.266 9.457 
4.490 4.076 4.928 6.843 5.278 9.489 
4.502 4.130 4.932 7.045 5.292 9.523 
4.514 4.184 4.936 7.264 5.306 9.558 
4.526 4.235 4.938 7.382 5.316 9.585 
4.538 4.285 4.942 7.539 5.328 9.613 
4.550 4.335 4.944 7.619 5.342 9.640 
4.564 4.391 4.948 7.732 5.352 9.668 
4.576 4.437 4.952 7.832 5.366 9.698 
4.586 4.477 4.956 7.923 5.384 9.736 
4.598 4.522 4.958 7.966 5.392 9.753 
4.610 4.567 4.964 8.057 5.402 9.773 
4.622 4.612 4.968 8.111 5.412 9.793 
4.634 4.657 4.972 8.164 5.424 9.816 
4.646 4.700 4.976 8.215 5.434 9.834 
4.658 4.741 4.980 8.250 5.450 9.863 
4.670 4.784 4.984 8.297 5.486 9.923 
4.682 4.828 4.988 8.339 5.522 9.979 
4.702 4.898 4.992 8.373 5.566 10.039 
4.722 4.973 5 .ooo 8.433 5.645 10.128 
4.734 5.018 5.010 8.504 5.710 10.199 
4.746 5.064 5.020 8.563 5.786 10.266 
4.756 5.104 5.030 8.622 5.856 10.322 
4.778 5.193 5.040 8.674 5.926 10.368 
4.792 5.254 5.050 8.725 5.996 10.413 
4.806 5.318 5.060 8.772 6.066 10.453 
4.818 5.378 5.068 8.808 6.146 10.494 
4.830 5.444 5.078 8.851 6.234 10.535 
4.846 5.537 5.092 8.906 6.332 10.576 
4.858 5.619 5.102 8.946 6.446 10.618 
4.875 5.711 5.112 8.983 6.570 10.661 
4.882 5.821 5.130 9.046 6.710 10.702 
4.886 5.862 5.144 9.094 6.862 10.744 
4.890 5.908 5.156 9.134 7.006 10.779 
4.894 5.957 5.164 9.159 7.140 10.809 
4.896 5.987 5.172 9.187 7.298 10.842 
4.900 6.044 5.180 9.212 7.550 10.887 
4.904 6.107 5.190 9.242 7.760 10.922 
4.908 6.179 5.198 9.266 7.934 10.949 
4.912 6.263 5.216 9.319 8.128 10.975 
4.916 6.358 5.230 9.359 8.364 11.006 

pK,l = 5.282, pK,2 = 9.670 
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Table AD109. Potentiometric Titration Data for the pKa Values of Oxine in 2.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mmol Excess HCl, Titrant = 0.030 
M NaOH in 1.97 m NaCl. DCH = DH~ + 0.5 10. 

NaOH, mL pHr NaOH, mL pH.r NaOH, mL pHr NaOH, n-L pHr 
0.000 
0.190 
0.372 
0.550 
0.7 14 
0.878 
1.026 
1.214 
1.390 
1.570 
1.752 
1.944 
2.126 
2.286 
2.472 
2.640 
2.810 
3.018 
3.146 
3.314 
3.484 
3.646 
3.800 
3.968 
4.068 
4.138 
4.188 
4.218 
4.250 
4.284 
4.312 
4.338 
4.360 
4.386 
4.400 
4.414 
4.426 
4.438 
4.450 
4.460 

1.563 4.470 
1.588 4.482 
1.615 4.494 
1.640 4.506 
1.661 4.518 
1.687 4.528 
1.710 4.540 
1.740 4.552 
1.770 4.564 
1.803 4.576 
1.837 4.590 
1.874 4.600 
1.914 4.614 
1.950 4.624 
1.995 4.636 
2.039 4.646 
2.088 4.660 
2.154 4.672 
2.200 4.684 
2.267 4.696 
2.345 4.708 
2.434 4.718 
2.539 4.730 
2.683 4.742 
2.797 4.754 
2.898 4.766 
2.984 4.778 
3.046 4.788 
3.119 4.800 
3.210 4.812 
3.297 4.822 
3.388 4.832 
3.475 4.844 
3.590 4.854 
3.654 4.866 
3.722 4.878 
3.779 4.892 
3.840 4.902 
3.899 4.916 
3.946 4.918 

3.994 4.922 6.459 5.150 9.060 
4.050 4.924 6.540 5.160 9.092 
4.103 4.926 6.624 5.170 9.125 
4.156 4.928 6.699 5.180 9.156 
4.209 4.930 6.78 1 5.190 9.189 
4.25 1 4.934 6.996 5.200 9.216 
4.299 4.936 7.093 5.210 9.242 
4.349 4.938 7.213 5.220 9.274 
4.398 4.940 7.322 5.230 9.303 
4.444 4.942 7.411 5.240 9.330 
4.497 4.946 7.547 5.252 9.362 
4.534 4.950 7.669 5.262 9.389 
4.586 4.952 7.739 5.272 9.416 
4.623 4.956 7.826 5.282 9.442 
4.666 4.958 7.881 5.294 9.473 
4.701 4.960 7.922 5.304 9.498 
4.75 1 4.964 7.982 5.312 9.519 
4.793 4.966 8.014 5.320 9.538 
4.837 4.968 8.048 5.330 9.562 
4.880 4.972 8.097 5.338 9.581 
4.924 4.976 8.145 5.346 9.600 
4.961 4.984 8.226 5.354 9.617 
5.005 4.988 8.268 5.382 9.678 
5.050 4.990 8.289 5.410 9.734 
5.097 5.000 8.370 5.442 9.797 
5.144 5.008 8.426 5.468 9.843 
5.193 5.016 8.482 5.496 9.888 
5.236 5.024 8.532 5.526 9.936 
5.290 5.032 8.579 5.556 9.979 
5.345 5.040 8.622 5.586 10.018 
5.397 5.050 8.670 5.620 10.061 
5.452 5.058 8.710 5.670 10.118 
5.518 5.068 8.750 5.720 10.168 
5.583 5.078 8.798 5.768 10.212 
5.669 5.088 8.838 5.818 10.255 
5.765 5.098 8.878 5.870 10.294 
5.901 5.106 8.909 5.930 10.335 
6.023 5.114 8.938 6.024 10.393 
6.284 5.124 8.974 6.102 10.436 
6.333 5.134 9.008 6.186 10.478 
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Table AD109. Continued. 
NaOH, mL pHr NaOH, I-L pHr 

6.256 10.509 9.438 11.084 
6.342 10.545 
6.448 10.585 
6.556 10.623 
6.676 10.659 
6.810 10.696 
6.934 10.729 
7.078 10.763 
7.254 10.800 
7.404 10.829 
7.564 10.857 
7.716 10.884 
7.876 10.908 
8.050 10.932 
8.240 10.958 
8.390 10.977 
8.630 11.004 
8.870 11.030 
9.092 11.052 
9.268 11.068 
pK,, = 5.284, pKti = 9.645 
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Table ADllO. Potentiometric Titration Data for the pK, Values of Oxine in 2.00 m NaCl at 
25°C. Initial Volume = 15.0 rd.+ 0.015 mmol Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 1.97 m NaCl, pcH = pHr + 0.509. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.540 4.724 4.753 5.036 
0.112 1.553 4.736 4.795 5.042 
0.326 1.581 4.752 4.85 1 5.048 
0.678 1.631 4.770 4.914 5.056 
0.888 1.662 4.788 4.98 1 5.064 
1.058 1.689 4.806 5.050 5.068 
1.360 1.738 4.826 5.125 5.080 
1.676 1.794 4.842 5.192 5.090 
2.106 1.861 4.862 5.280 5.102 
2.236 1.909 4.874 5.338 5.110 
2.450 1.958 4.888 5.412 5.120 
2.664 2.014 4.902 5.489 5.128 
2.846 2.066 4.914 5.568 5.136 
3.030 2.124 4.928 5.669 5.146 
3.242 2.201 4.942 5.787 5.158 
3.468 2.297 4.948 5.854 5.166 
3.662 2.397 4.954 5.925 5.182 
3.854 2.524 4.960 6.005 5.194 
4.044 2.694 4.968 6.134 5.216 
4.222 2.936 4.972 6.211 5.242 
4.410 3.444 4.976 6.317 5.260 
4.438 3.567 4.982 6.480 5.280 
4.466 3.698 4.990 6.757 5.290 
4.528 3.980 4.998 7.090 5.312 
4.554 4.100 5.002 7.345 5.368 
4.582 4.218 5.006 7.468 5.408 
4.610 4.328 5.008 7.548 5.448 
4.638 4.434 5.010 7.622 5.480 
4.650 4.483 5.012 7.674 5.514 
4.658 4.515 5.016 7.762 5.552 
4.666 4.546 5.018 7.802 5.582 
4.674 4.576 5.022 7.841 5.610 
4.686 4.618 5.026 7.934 5.644 
4.700 4.668 5.028 7.969 5.674 
4.710 4.703 5.030 7.998 5.736 

8.063 
8.126 
8.183 
8.251 
8.314 
8.344 
8.420 
8.480 
8.545 
8.587 
8.637 
8.673 
8.708 
8.753 
8.801 
8.836 
8.892 
8.937 
9.008 
9.088 
9.145 
9.202 
9.237 
9.297 
9.433 
9.528 
9.617 
9.684 
9.750 
9.819 
9.869 
9.912 
9.959 
10.001 

5.768 10.107 
5.802 10.142 
5.850 10.186 
5.888 10.219 
5.930 10.253 
5.986 10.294 
6.042 10.332 
6.098 10.368 
6.150 10.398 
6.210 10.431 
6.296 10.473 
6.376 10.508 
6.452 10.540 
6.530 10.570 
6.618 10.601 
6.770 10.648 
6.906 10.687 
7.122 10.740 
7.270 10.774 

pKal = 5.286, pKti = 9.637 
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Table ADlll. Potentiometric Titration Data for the pK, Values of Oxine in 3.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mmol Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 2.97 m NaCl, pcH = pHr + 0.686. 

NaOH, n-L pHr NaOH, mL pH.r NaOH, mL pHr NaOH, mL, pHr 
0.000 1.361 4.576 
0.158 1.382 4.596 
0.326 1.405 4.612 
0.450 1.422 4.630 
0.564 1.437 4.646 
0.800 1.471 4.662 
1.122 1.519 4.680 
1.338 1.555 4.696 
1.674 1.613 4.714 
1.958 1.667 4.734 
2.238 1.726 4.752 
2.500 1.787 4.766 
2.752 1.854 4.784 
3.050 1.944 4.800 
3.340 2.050 4.818 
3.592 2.167 4.834 
3.770 2.268 4.850 
3.906 2.368 4.866 
4.098 2.550 4.882 
4.222 2.704 4.902 
4.294 2.863 4.922 
4.416 3.242 4.938 
4.442 3.365 4.954 
4.458 3.449 4.970 
4.476 3.547 4.986 
4.496 3.659 4.994 
4.512 3.745 5.004 
4.524 3.812 5.014 
4.542 3.905 5.022 
4.560 3.994 5.028 

4.069 5.034 
4.156 5.044 
4.226 5.050 
4.302 5.058 
4.365 5.066 
4.429 5.076 
4.496 5.086 
4.554 5.094 
4.617 5.102 
4.691 5.112 
4.756 5.122 
4.807 5.128 
4.873 5.148 
4.929 5.164 
4.999 5.182 
5.061 5.200 
5.123 5.216 
5.194 5.232 
5.264 5.248 
5.361 5.302 
5.475 5.356 
5.587 5.400 
5.699 5.428 
5.878 5.452 
6.070 5.508 
6.241 5.554 
6.526 5.606 
6.999 5.660 
7.326 5.710 
7.475 5.762 

7.615 
7.773 
7.870 
7.962 
8.044 
8.132 
8.209 
8.267 
8.316 
8.379 
8.433 
8.469 
8.558 
8.629 
8.704 
8.773 
8.832 
8.888 
8.943 
9.100 
9.245 
9.361 
9.432 
9.491 
9.607 
9.693 
9.777 
9.855 
9.919 
9.980 

5.816 10.036 
5.866 10.084 
5.918 10.129 
5.964 10.166 
6.040 10.218 
6.124 10.269 
6.212 10.317 
6.296 10.362 
6.390 10.402 
6.474 10.439 
6.586 10.480 
6.696 10.519 
6.798 10.550 
6.952 10.592 
7.144 10.639 
7.426 10.700 
7.604 10.734 
7.880 10.779 
8.132 10.818 
8.402 10.855 
8.874 10.909 

pKal = 5.418, pKti = 9.702 

232 



Table AD112. Potentiometric Titration Data for the pKa Values of Oxine in 3.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 2.97 m NaCl, pcH = pHr + 0.692. 

NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.352 4.448 3.663 4.908 5.836 5.080 8.655 
0.126 1.368 4.460 3.731 4.912 5.883 5.088 8.692 
0.296 1.390 4.470 3.788 4.916 5.936 5.096 8.726 
0.464 1.413 4.482 3.855 4.918 5.961 5.108 8.776 
0.632 1.438 4.494 3.917 4.920 5.993 5.116 8.810 
0.798 1.462 4.506 3.979 4.926 6.089 5.124 8.841 
0.972 1.489 4.518 4.039 4.930 6.159 5.134 8.878 
1.150 1.518 4.528 4.087 4.934 6.249 5.168 8.993 
1.334 1.548 4.540 4.141 4.936 6.304 5.198 9.087 
1.524 1.581 4.552 4.194 4.940 6.413 5.210 9.126 
1.788 1.629 4.564 4.248 4.944 6.545 5.220 9.157 
1.968 1.666 4.576 4.300 4.948 6.719 5.240 9.218 
2.182 1.711 4.586 4.341 4.950 6.831 5.260 9.273 
2.350 1.750 4.598 4.389 4.954 7.033 5.284 9.339 
2.518 1.792 4.610 4.437 4.956 7.166 5.298 9.377 
2.696 1.840 4.622 4.486 4.960 7.339 5.312 9.414 
2.868 1.890 4.634 4.530 4.964 7.472 5.330 9.461 
3.038 1.945 4.646 4.574 4.966 7.532 5.342 9.492 
3.200 2.003 4.658 4.620 4.968 7.595 5.354 9.520 
3.376 2.076 4.670 4.665 4.970 7.653 5.374 9.567 
3.5 14 2.141 4.682 4.707 4.972 7.706 5.392 9.607 
3.616 2.196 4.694 4.750 4.974 7.737 5.408 9.641 
3.718 2.258 4.708 4.803 4.976 7.802 5.426 9.678 
3.814 2.324 4.724 4.861 4.978 7.841 5.440 9.706 
3.904 2.395 4.736 4.906 4.982 7.899 5.460 9.742 
3.998 2.483 4.750 4.958 4.984 7.930 5.478 9.776 
4.068 2.563 4.764 5.013 4.986 7.961 5.496 9.806 
4.122 2.634 4.776 5.060 4.988 7.995 5.516 9.840 
4.172 2.712 4.788 5.109 4.990 8.026 5.536 9.870 
4.228 2.817 4.802 5.168 4.992 8.054 5.556 9.900 
4.258 2.884 4.814 5.221 5.006 8.185 5.576 9.928 
4.286 2.956 4.824 5.269 5.012 8.242 5.614 9.977 
4.312 3.032 4.838 5.337 5.018 8.292 5.652 10.021 
4.340 3.129 4.850 5.400 5.026 8.350 5.724 10.096 
4.366 3.234 4.860 5.459 5.034 8.404 5.778 10.146 
4.390 3.345 4.868 5.509 5.042 8.455 5.830 10.188 
4.408 3.437 4.876 5.564 5.048 8.491 5.902 10.241 
4.416 3.483 4.886 5.634 5.056 8.535 5.968 10.285 
4.426 3.539 4.896 5.718 5.064 8.576 6.022 10.3 19 
4.43 1 3.596 4.906 5.813 5.074 8.626 6.084 10.353 
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Table AD112. Continued. 
NaOH, mL pHr NaOH, mL pHr 

6.146 10.383 9.414 11.005 
6.214 10.417 9.684 11.028 
6.282 10.447 9.864 11.042 
6.364 10.481 
6.406 10.496 
6.456 10.515 
6.528 10.534 
6.632 10.573 
6.810 10.612 
7.076 10.687 
7.242 10.723 
7.414 10.757 
7.634 10.794 
7.896 10.835 
8.174 10.873 
8.356 10.896 
8.562 10.919 
8.786 10.944 
8.986 10.965 
9.156 10.982 
pK,l = 5.432, pK,2 = 9.722 
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Table AD113. Potentiometric Titration Data for the PI&, Values of Oxine in 3.00 m NaCl at 
25°C. Initial Vdlume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 2.97 m NaCl, pcH = pHr + 0.709. 

NaOH, n-L pH.r NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.340 4.470 3.756 4.912 5.820 5.088 8.654 
0.224 1.369 4.478 3.800 4.920 5.908 5.098 8.698 
0.478 1.404 4.486 3.840 4.926 5.994 5.108 8.742 
0.662 1.428 4.494 3.885 4.928 6.027 5.118 8.782 
0.924 1.467 4.504 3.938 4.932 6.091 5.128 8.821 
1.212 1.513 4.514 3.988 4.938 6.203 5.138 8.859 
1.508 1.563 4.522 4.028 4.942 6.299 5.146 8.888 
1.664 1.592 4.530 4.066 4.944 6.359 5.158 8.930 
1.978 1.653 4.538 4.107 4.946 6.425 5.168 8.965 
2.226 1.707 4.550 4.159 4.948 6.497 5.176 8.993 
2.500 1.772 4.560 4.204 4.950 6.576 5.186 9.025 
2.738 1.836 4.570 4.247 4.954 6.750 5.194 9.052 
3.026 1.925 4.578 4.28 1 4.956 6.881 5.206 9.090 
3.188 1.984 4.584 4.307 4.958 6.978 5.214 9.116 
3.322 2.038 4.594 4.349 4.960 7.087 5.224 9.146 
3.466 2.102 4.602 4.382 4.962 7.187 5.232 9.170 
3.622 2.184 4.610 4.414 4.964 7.276 5.248 9.216 
3.768 2.275 4.624 4.469 4.966 7.356 5.262 9.256 
3.876 2.355 4.632 4.501 4.968 7.430 5.274 9.289 
3.972 2.441 4.640 4.532 4.972 7.548 5.284 9.316 
4.036 2.508 4.652 4.575 4.974 7.608 5.296 9.348 
4.096 2.580 4.664 4.621 4.976 7.661 5.306 9.375 
4.148 2.655 4.674 4.659 4.978 7.711 5.314 9.396 
4.200 2.743 4.684 4.695 4.982 7.794 5.322 9.418 
4.238 2.818 4.692 4.725 4.984 7.837 5.332 9.441 
4.274 2.902 4.704 4.766 4.988 7.901 5.342 9.466 
4.304 2.984 4.716 4.814 4.990 7.934 5.358 9.506 
4.332 3.074 4.732 4.868 4.992 7.962 5.372 9.538 
4.364 3.197 4.750 4.937 4.996 8.014 5.382 9.561 
4.374 3-240 4.766 4.998 5.000 8.061 5.392 9.583 
4.384 3.286 4.786 5.077 5.004 8.105 5.412 9.626 
4.392 3.327 4.804 5.153 5.008 8.147 5.432 9.666 
4.402 3.377 4.822 5.231 5.010 8.167 5.448 9.698 
4.410 3.417 4.840 5.317 5.014 8.205 5.464 9.728 
4.418 3.462 4.864 5.448 5.030 8.320 5.484 9.764 
4.426 3.508 4.872 5.500 5.040 8.393 5.502 9.793 
4.434 3.553 4.882 5.568 5.050 8.454 5.522 9.828 
4.442 3.598 4.890 5.623 5.060 8.512 5.562 9.888 
4.450 3.642 4.898 5.686 5.068 8.556 5.596 9.934 
4.458 3.687 4.904 5.740 5.078 8.605 5.628 9.975 
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Table AD113. Continued. 
NaOH, mL pHr NaOH, mL pHr 

5.662 10.014 8.078 10.851 
5.730 10.085 8.256 10.875 
5.786 10.136 8.430 10.897 
5.844 10.184 8.640 
5.922 10.240 8.820 
5.988 10.284 9.026 
6.060 10.326 9.246 
6.152 10.374 9.414 
6.256 10.422 9.598 
6.358 10.465 9.854 
6.462 10.505 
6.598 10.549 
6.732 10.590 
6.858 10.625 
7.002 10.660 
7.158 10.696 
7.318 10.728 
7.486 10.759 
7.690 10.795 

0.92 1 
0.940 
0.961 
0.983 
0.997 
1.013 
1.032 

7.898 10.826 
pKal = 5.464, pKa2 = 9.742 
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Table AD114. Potentiometric Titration Data for the pK, Values of Oxine in 5.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 4.97 m NaCl, pcH = pHr + 1.117. 
NaOH, mL pHr NaOH, k pHr NaOH, mL pHr NaOH, mL pHr 

0.000 0.929 4.460 3.582 4.952 7.325 5.516 9.789 
0.238 0.960 4.466 3.626 4.956 
0.488 0.994 4.478 3.709 4.958 
0.734 1.028 4.486 3.759 4.960 
1.002 1.070 4.496 3.821 4.964 
1.274 1.113 4.502 3.856 4.968 
1.554 1.161 4.506 3.881 4.970 
1.826 1.212 4.516 3.937 4.972 
2.092 1.268 4.526 3.991 4.976 
2.426 1.344 4.538 4.055 4.978 
2.734 1.426 4.548 4.107 4.982 
2.994 1.506 4.558 4.157 4.984 
3.218 1.585 4.568 4.206 4.986 
3.362 1.646 4.574 4.233 4.996 
3.544 1.734 4.580 4.257 5.004 
3.648 1.791 4.590 4.298 5.014 
3.760 1.863 4.614 4.393 5.020 
3.872 1.947 4.636 4.479 5.030 
3.998 2.065 4.662 4.582 5.040 
4.130 2.230 4.688 4.706 5.048 
4.208 2.366 4.716 4.819 5.058 
4.258 2.48 1 4.744 4.929 5.068 
4.290 2.571 4.756 4.979 5.078 
4.318 2.668 4.768 5.031 5.086 
4.324 2.693 4.778 5.074 5.094 
4.330 2.717 4.794 5.146 5.102 
4.338 2.753 4.806 5.202 5.110 
4.346 2.789 4.814 5.241 5.120 
4.352 2.819 4.824 5.294 5.128 
4.362 2.870 4.838 5.369 5.138 
4.366 2.891 4.852 5.453 5.146 
4.372 2.926 4.860 5.506 5.182 
4.380 2.976 4.870 5.578 5.206 
4.386 3.014 4.882 5.676 5.234 
4.390 3.041 4.892 5.770 5.256 
4.396 3.082 4.904 5.906 5.288 
4.404 3.141 4.9 14 6.060 5.316 
4.410 3.186 4.920 6.164 5.340 
4.416 3.232 4.926 6.254 5.372 
4.422 3.281 4.934 6.527 5.402 
4.436 3.394 4.942 6.911 5.432 
4.442 3.444 4.944 7.043 5.458 

7.452 
7.502 
7.553 
7.626 
7.696 
7.735 
7.768 
7.825 
7.857 
7.903 
7.929 
7.953 
8.046 
8.113 
8.187 
8.232 
8.295 
8.356 
8.400 
8.451 
8.502 
8.549 
8.587 
8.619 
8.652 
8.686 
8.723 
8.752 
8.776 
8.803 
8.937 
9.016 
9.103 
9.166 
9.253 
9.331 
9.403 
9.477 
9.562 
9.625 
9.683 
9.738 

5.540 9.828 
5.568 9.872 
5.598 9.916 
5.628 9.955 
5.654 9.986 
5.680 10.017 
5.712 10.051 
5.782 10.116 
5.834 10.162 
5.886 10.200 
5.936 10.235 
5.986 10.268 
6.034 10.298 
6.120 10.344 
6.222 10.393 
6.380 10.458 
6.494 10.500 
6.598 10.534 
6.702 10.566 
6.804 10.595 
6.908 10.622 
7.004 10.645 
7.106 10.668 
7.202 10.684 
7.310 10.709 
7.446 10.734 
7.580 10.758 
7.724 10.784 
7.872 10.804 
8.118 10.839 
8.448 10.880 
8.736 10.911 
9.022 10.940 
9.406 10.974 

4.454 3.537 4.948 7.195 5.488 
pK,, = 5.798, pKa2 = 10.002 
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Table AD115. Potentiometric Titration Data for the pKa Values of Oxine in 5.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.015 mm01 Oxine, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 4.97 m NaCl, pcH = pHr + 1.107. 

NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.104 
0.222 
0.360 
0.510 
0.704 
0.866 
1.012 
1.126 
1.278 
1.416 
1.550 
1.700 
1.862 
2.192 
2.486 
2.828 
3.092 
3.366 
3.516 
3.666 
3.806 
3.940 
4.050 
4.122 
4.184 
4.230 
4.282 
4.342 
4.372 
4.376 
4.400 
4.410 
4.416 
4.428 
4.460 
4.470 
4.480 
4.490 
4.500 

0.946 4.512 
0.960 4.520 
0.975 4.530 
0.994 4.540 
1.014 4.550 
1.042 4.560 
1.066 4.568 
1.089 4.578 
1.107 4.588 
1.132 4.598 
1.155 4.608 
1.178 4.618 
1.207 4.630 
1.238 4.638 
1.306 4.652 
1.375 4.662 
1.468 4.674 
1.554 4.686 
1.660 4.698 
1.730 4.712 
1.812 4.722 
1.903 4.734 
2.010 4.746 
2.121 4.756 
2.214 4.768 
2.309 4.788 
2.397 4.802 
2.524 4.822 
2.713 4.834 
2.848 4.844 
2.871 4.864 
3.012 4.876 
3.082 4.878 
3.128 4.884 
3.219 4.888 
3.481 4.894 
3.558 4.895 
3.634 4.902 
3.705 4.906 
3.772 4.908 

3.847 4.912 5.892 
3.893 4.914 5.922 
3.949 4.920 6.001 
4.004 4.922 6.087 
4.057 4.932 6.229 
4.109 4.934 6.285 
4.149 4.938 6.399 
4.199 4.942 6.540 
4.246 4.944 6.640 
4.292 4.948 6.798 
4.337 4.952 6.980 
4.382 4.956 7.155 
4.433 4.958 7.238 
4.469 4.960 7.311 
4.526 4.962 7.377 
4.567 4.964 7.434 
4.615 4.966 7.487 
4.663 4.970 7.570 
4.711 4.972 7.616 
4.765 4.974 7.661 
4.805 4.976 7.695 
4.853 4.978 7.735 
4.901 4.980 7.772 
4.941 4.982 7.801 
4.989 4.986 7.853 
5.073 4.990 7.901 
5.137 4.994 7.947 
5.228 4.996 7.970 
5.289 5.000 8.010 
5.345 5.004 8.048 
5.461 5.010 8.098 
5.545 5.016 8.147 
5.563 5.020 8.180 
5.607 5.032 8.257 
5.640 5.044 8.331 
5.690 5.054 8.391 
5.699 5.060 8.423 
5.772 5.066 8.455 
5.816 5.072 8.487 
5.844 5.086 8.550 

5.100 
5.112 8.662 
5.126 8.718 
5.142 8.777 
5.154 8.823 
5.166 8.867 
5.182 8.921 
5.196 8.968 
5.210 9.015 
5.226 9.069 
5.240 9.111 
5.254 9.154 
5.264 9.185 
5.276 9.221 
5.292 9.268 
5.308 9.314 
5.320 9.348 
5.336 9.390 
5.350 9.428 
5.366 9.469 
5.376 9.494 
5.392 9.534 
5.408 9.571 
5.426 9.611 
5.442 9.645 
5.458 9.678 
5.476 9.713 
5.494 9.746 
5.512 9.777 
5.532 9.811 
5.548 9.836 
5.568 9.866 
5.588 9.895 
5.626 9.945 
5.672 9.999 
5.726 10.054 
5.766 10.093 
5.848 10.161 
5.928 10.216 
6.020 10.277 

8.610 
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Table AD115. Continued. 
NaOH, mL pHr NaOH, mL pHr 

10.3 14 9.210 10.939 6.086 
6.158 
6.236 
6.310 
6.376 
6.456 
6.560 
6.620 
6.820 
7.020 
7.160 
7.322 
7.452 
7.592 
7.802 
7.998 
8.296 
8.510 
8.750 
9.000 

10.351 9.576 10.970 
10.388 
10.420 
10.447 
10.477 
10.512 
10.53 1 
10.587 
10.635 
10.666 
10.696 
10.719 
10.743 
10.778 
10.805 
10.845 
10.870 
10.895 
10.920 

pK,l = 5.828, pKd = 10.000 
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Table AD116. Potentiometric Titration Data for the pK, Values of Oxine in 5.00 m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.015 mm01 Oxine,*0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 4.97 m NaCl, pcH = pHr + 1.114. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 
0.168 
0.438 
0.788 
1.116 
1.420 
1.720 
2.006 
2.296 
2.620 
2.918 
3.184 
3.346 
3.518 
3.696 
3.858 
3.948 
4.042 
4.134 
4.270 
4.312 
4.346 
4.354 
4.362 
4.372 
4.382 
4.390 
4.398 
4.406 
4.414 
4.422 
4.430 
4.440 
4.448 
4.456 
4.462 
4.470 
4.478 
4.486 
4.494 
4.504 
4.512 

0.940 4.534 4.048 
0.965 
1.001 
1.051 
1.103 
1.153 
1.208 
1.265 
1.329 
1.410 
1.497 
1.589 
1.655 
1.736 
1.837 
1.952 
2.029 
2.128 
2.248 
2.520 
2.656 
2.794 
2.834 
2.876 
2.933 
2.994 
3.049 
3.105 
3.165 
3.225 
3.291 
3.357 
3.439 
3.501 
3.565 
3.608 
3.667 
3.720 
3.771 
3.820 
3.881 
3.926 
3.982 4.522 

pKal = 5.844, pKa2 = 10.009 

4.542 
4.556 
4.570 
4.578 
4.588 
4.598 
4.606 
4.614 
4.624 
4.634 
4.644 
4.658 
4.678 
4.704 
4.726 
4.754 
4.764 
4.774 
4.786 
4.796 
4.808 
4.818 
4.828 
4.836 
4.844 
4.854 
4.862 
4.872 
4.882 
4.890 
4.898 
4.902 
4.906 
4.910 
4.912 
4.916 
4.920 
4.922 
4.924 
4.928 
4.930 
4.934 

4.089 
4.162 
4.229 
4.267 
4.3 14 
4.357 
4.393 
4.428 
4.469 
4.511 
4.536 
4.597 
4.684 
4.763 
4.852 
4.978 
5.020 
5.075 
5.119 
5.171 
5.226 
5.276 
5.328 
5.373 
5.418 
5.479 
5.532 
5.603 
5.684 
5.762 
5.846 
5.898 
5.951 
6.010 
6.046 
6.112 
6.192 
6.241 
6.290 
6.394 
6.460 
6.609 

4.936 6.701 
4.940 6.886 
4.942 6.966 
4.944 7.052 
4.946 7.137 
4.948 7.210 
4.950 7.286 
4.952 7.350 
4.954 7.415 
4.956 7.470 
4.960 7.547 
4.962 7.590 
4.966 7.661 
4.968 7.696 
4.974 7.786 
4.980 7.872 
4.986 7.939 
4.994 8.019 
5.002 8.093 
5.010 8.159 
5.016 8.208 
5.024 8.264 
5.030 8.287 
5.038 8.333 
5.060 8.433 
5.070 8.492 
5.086 8.570 
5.098 8.609 
5.112 8.674 
5.124 8.731 
5.134 8.758 
5.148 8.813 
5.166 8.876 
5.178 8.923 
5.188 8.950 
5.200 8.997 
5.214 9.052 
5.224 9.082 
5.236 9.121 
5.250 9.160 
5.262 9.201 
5.278 9.248 

5.306 9.331 
5.322 9.373 
5.340 9.422 
5.360 9.474 
5.374 9.510 
5.388 9.546 
5.406 9.589 
5.434 9.649 
5.458 9.698 
5.472 9.727 
5.484 9.750 
5.498 9.777 
5.514 9.805 
5.550 9.862 
5.590 9.922 
5.646 9.993 
5.688 10.041 
5.722 10.077 
5.788 10.139 
5.882 10.214 
5.980 10.280 
6.190 10.392 
6.354 10.464 
6.526 10.527 
6.696 10.579 
6.854 10.625 
7.026 10.667 
7.206 10.706 
7.374 10.740 
7.512 10.766 
7.754 10.806 
8.014 10.844 
8.274 10.879 
8.566 10.914 
8.788 10.939 
9.036 10.964 
9.300 10.989 

5.292 9.289 
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Table AD117. Potentiometric Titration Data for the pK, Values of l,lO-Phenanthroline in 
0.0020 m NaCl at 25°C. Initial Volume = 10.0 mL, 0.0010 mm01 l,lO-Phenanthroline, 0.001 
mm01 Excess HCl, Titrant = 0.0020 M NaOH, pcH= pHr - 0.183. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 4.374 1.198 
0.038 4.384 1.230 
0.076 4.400 1.266 
0.108 4.413 1.296 
0.144 4.428 1.326 
0.180 4.441 1.345 
0.220 4.460 1.382 
0.254 4.474 1.410 
0.262 4.476 1.444 
0.268 4.478 1.478 
0.300 4.49 1 1.508 
0.330 4.502 1.536 
0.358 4.513 1.564 
0.388 4.526 1.626 
0.416 4.537 1.656 
0.446 4.549 1.686 
0.476 4.560 1.714 
0.506 4.573 1.746 
0.536 4.583 1.782 
0.568 4.596 1.818 
0.596 4.607 1.848 
0.626 4.617 1.880 
0.652 4.626 1.912 
0.682 4.637 1.942 
0.710 4.648 1.974 
0.742 4.660 2.002 
0.774 4.67 1 2.032 
0.808 4.683 2.062 
0.836 4.694 2.090 
0.866 4.705 2.122 
0.892 4.7 14 2.152 
0.922 4.724 2.200 
0.952 4.735 2.248 
0.982 4.745 2.296 
1.010 4.755 2.350 
1.046 4.768 2.442 
1.076 4.778 2.540 
1.104 4.787 2.668 
1.134 4.797 2.828 

4.819 3.072 5.423 
4.830 3.194 5.476 
4.842 3.324 5.515 
4.852 3.470 5.570 
4.861 3.602 5.624 
4.870 3.752 5.688 
4.879 3.904 5.759 
4.888 4.062 5.839 
4.900 4.228 5.933 
4.911 4.382 6.036 
4.920 4.508 6.132 
4.929 4.636 6.25 1 
4.938 4.784 6.428 
4.957 4.884 6.596 
4.966 4.918 6.67 1 
4.975 4.948 6.746 
4.984 4.982 6.843 
4.994 5.014 6.960 
5.006 5.036 7.054 
5.017 5.064 7.207 
5.026 5.070 7.25 1 
5.036 5.076 7.296 
5.045 5.084 7.362 
5.056 5.120 7.832 
5.065 5.154 8.489 
5.074 5.160 8.593 
5.083 5.168 8.703 
5.092 5.174 8.778 
5.101 5.182 8.85 1 
5.111 5.190 8.919 
5.120 5.196 8.966 
5.135 5.204 9.021 
5.151 5.210 9.059 
5.166 5.218 9.107 
5.183 5.226 9.149 
5.212 5.234 9.191 
5.244 5.242 9.227 
5.284 5.250 9.257 
5.339 5.258 9.29 1 
5.386 5.334 9.514 

5.366 9.589 
5.404 9.660 
5.442 9.723 
5.482 9.779 
5.526 9.836 
5.562 9.876 
5.606 9.921 
5.664 9.974 
5.732 10.029 
5.808 10.08 1 
5.890 10.133 
6.002 10.194 
6.126 10.252 
6.250 10.303 
6.374 10.348 
6.500 10.388 
6.634 10.428 
6.764 10.461 
6.884 10.489 
6.992 10.512 
7.140 10.544 
7.270 10.569 
7.416 10.595 
7.576 10.622 
7.744 10.647 
7.986 10.68 1 
8.138 10.699 
8.296 10.719 
8.484 10.740 
8.678 10.759 
8.928 10.785 
9.190 10.808 

1.168 4.809 

pKal = 4.935 

2.958 
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Table AD118. Potentiometric Titration Data for the pK, Values of l,lO-Phenanthroline in 
0.002 m NaCl at 25°C. Initial Volume = 10.0 mL, 0.010 mm01 l,lO-Phenanthroline, 0.010 
mm01 Excess HCl, Titrant = 0.0020 M NaOH, pcH= pHr - 0.132. 

NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pH.r 
0.000 
0.038 
0.068 
0.106 
0.144 
0.178 
0.208 
0.248 
0.280 
0.308 
0.340 
0.374 
0.404 
0.436 
0.474 
0.504 
0.532 
0.568 
0.644 
0.690 
0.752 
0.796 
0.840 
0.892 
0.942 
0.988 
1.034 
1.080 
1.126 
1.178 
1.224 
1.270 
1.314 
1.356 
1.398 
1.452 
1.500 
1.544 
1.590 
1.642 
1.686 
1.744 
1.796 

4.335 1.846 
4.345 1.898 
4.355 1.946 
4.368 2.000 
4.382 2.056 
4.394 2.102 
4.404 2.156 
4.417 2.198 
4.427 2.246 
4.436 2.298 
4.447 2.354 
4.457 2.408 
4.468 2.458 
4.479 2.510 
4.492 2.558 
4.503 2.610 
4.510 2.662 
4.522 2.716 
4.547 2.766 
4.562 2.816 
4.582 2.866 
4.597 2.916 
4.611 2.966 
4.627 3.006 
4.643 3.052 
4.657 3.108 
4.67 1 3.158 
4.684 3.206 
4.700 3.248 
4.716 3.294 
4.73 1 3.340 
4.744 3.382 
4.757 3.422 
4.770 3.472 
4.783 3.518 
4.799 3.562 
4.811 3.610 
4.824 3.654 
4.839 3.698 
4.851 3.742 
4.863 3.790 
4.879 3.834 
4.893 3.880 

4.907 
4.92 1 
4.934 
4.949 
4.963 
4.976 
4.991 
5.001 
5.015 
5.029. 
5.043 
5.057 
5.069 
5.084 
5.096 
5.109 
5.121 
5.136 
5.150 
5.163 
5.177 
5.189 
5.202 
5.213 
5.225 
5.240 
5.253 
5.266 
5.277 
5.287 
5.302 
5.3 14 
5.325 
5.338 
5.351 
5.363 
5.377 
5.390 
5.404 
5.416 
5.430 
5.443 

3.930 5.472 5.846 6.578 
6.594 
6.619 
6.649 
6.670 
6.689 
6.707 
6.730 
6.750 
6.772 . 
6.795 
6.830 
6.854 
6.888 
6.923 
6.960 
6.994 
7.035 
7.072 
7.114 
7.159 
7.207 
7.220 
7.260 
7.292 
7.338 
7.374 
7.444 
7.493 
7.530 
7.587 
7.638 
7.674 
7.722 
7.792 
7.865 
7.938 
7.978 
8.042 
8.084 
8.122 
8.183 

5.456 5.816 6.528 8.246 

3.974 
4.024 
4.070 
4.124 
4.174 
4.226 
4.274 
4.324 
4.366 
4.410 
4.448 
4.494 
4.544 
4.600 
4.652 
4.700 
4.750 
4.794 
4.840 
4.888 
4.934 
4.978 
5.020 
5.068 
5.124 
5.172 
5.220 
5.266 
5.312 
5.354 
5.400 
5.450 
5.490 
5.534 
5.580 
5.624 
5.668 
5.696 
5.724 
5.750 
5.784 

5.485 
5.501 
5.515 
5.532 
5.547 
5.564 
5.580 
5.596 
5.611 
5.626 
5.641 
5.657 
5.674 
5.697 
5.716 
5.735 
5.756 
5.773 
5.793 
5.813 
5.835 
5.856 
5.877 
5.901 
5.930 
5.957 
5.982 
6.012 
6.040 
6.068 
6.099 
6.136 
6.168 
6.204 
6.245 
6.288 
6.333 
6.367 
6.401 
6.434 
6.482 

5.854 
5.866 
5.882 
5.892 
5.900 
5.908 
5.918 
5.926 
5.934 
5.942 
5.954 
5.962 
5.972 
5.982 
5.992 
6.000 
6.010 
6.018 
6.026 
6.034 
6.042 
6.044 
6.050 
6.054 
6.060 
6.064 
6.072 
6.076 
6.080 
6.084 
6.088 
6.090 
6.094 
6.098 
6.102 
6.106 
6.108 
6.112 
6.114 
6.116 
6.120 
6.124 
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Table AD118. Continued. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

6.126 8.283 6.246 9.114 6.802 9.921 8.778 10.515 
10.542 
10.560 
10.580 
10.598 
10.616 
10.639 
10.652 
10.687 
10.720 

6.128 8.3 10 
6.130 8.337 
6.134 8.389 
6.138 8.444 
6.142 8.493 
6.144 8.514 
6.150 8.575 
6.156 8.636 
6.160 8.674 
6.164 8.708 
6.170 8.753 
6.176 8.797 
6.182 8.837 
6.186 8.864 
6.192 8.883 
6.198 8.901 
6.206 8.938 
6.220 9.002 
6.232 9.058 

pKal = 4.986 

6.262 9.171 
6.274 9.210 
6.288 9.252 
6.300 9.284 
6.312 9.3 14 
6.344 9.387 
6.374 9.445 
6.400 9.493 
6.432 9.547 
6.464 9.594 
6.496 9.638 
6.524 9.669 
6.554 9.706 
6.586 9.740 
6.620 9.774 
6.650 9.801 
6.682 9.830 
6.716 9.858 

6.858 9.958 8.962 
6.906 9.988 9.094 
6.958 10.017 9.252 
7.010 10.044 9.396 
7.058 10.069 9.550 
7.110 10.093 9.756 
7.164 10.116 9.886 
7.264 10.158 10.240 
7.410 10.210 10.614 
7.484 10.236 
7.600 10.272 
7.714 10.303 
7.834 10.336 
7.944 10.361 
7.998 10.372 
8.086 10.392 
8.230 10.422 
8.360 10.446 
8.570 10.482 6.750 9.885 
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Table AD119. Potentiometric Titration Data for the pK, Values of l,lO-Phenanthroline in 
0.002 m NaCl at 25°C. Initial Volume = 10.0 mL, 0.010 mm01 l,lO-Phenanthroline, 0.010 
mm01 Excess HCl. Titrant = 0.0020 M NaOH, DCH= DHr - 0.144. 

, I A 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 4.381 3.396 5.383 6.048 7.424 6.256 9.256 
0.060 4.403 3.494 5.412 6.050 7.444 6.264 9.280 
0.110 4.420 3.600 5.442 6.054 7.481 6.274 9.311 
0.166 4.440 3.690 5.468 6.058 7.521 6.284 9.336 
0.222 4.457 3.780 5.495 6.062 7.560 6.318 9.410 
0.272 4.476 3.868 5.520 6.064 7.587 6.366 9.507 
0.320 4.493 3.956 5.546 6.066 7.606 6.394 9.556 
0.372 4.510 4.036 5.573 6.070 7.647 6.424 9.607 
0.432 4.531 4.124 5.598 6.074 7.694 6.448 9.640 
0.498 4.553 4.200 5.624 6.076 7.729 6.480 9.682 
0.560 4.575 4.288 5.654 6.080 7.784 6.510 9.719 
0.616 4.593 4.376 5.683 6.084 7.843 6.538 9.75 1 
0.672 4.612 4.460 5.713 6.088 7.902 6.564 9.779 
0.724 4.628 4.544 5.745 6.092 7.950 6.592 9.807 
0.782 4.646 4.668 5.793 6.096 8.006 6.622 9.834 
0.842 4.666 4.798 5.847 6.100 8.075 6.656 9.864 
0.894 4.682 4.858 5.873 6.104 8.147 6.688 9.890 
0.948 4.698 4.932 5.907 6.106 8.202 6.718 9.913 
1.002 4.715 5.010 5.944 6.108 8.239 6.748 9.936 
1.048 4.730 5.092 5.986 6.112 8.293 6.776 9.955 
1.100 4.747 5.178 6.032 6.116 8.352 6.828 9.990 
1.170 4.769 5.270 6.089 6.120 8.409 6.880 10.022 
1.242 4.790 5.360 6.148 6.124 8.459 6.938 10.055 
1.310 4.810 5.442 6.206 6.128 8.513 7.026 10.100 
1.422 4.842 5.526 6.283 6.130 8.548 7.124 10.146 
1.526 4.872 5.604 6.353 6.134 8.587 7.214 10.183 
1.608 4.896 5.664 6.413 6.136 8.617 7.302 10.217 
1.698 4.920 5.716 6.474 6.140 8.659 7.388 10.249 
1.772 4.941 5.776 6.549 6.144 8.686 7.472 10.277 
1.854 4.965 5.826 6.632 6.148 8.728 7.554 10.302 
1.932 4.985 5.876 6.725 6.152 8.759 7.638 10.325 
2.010 5.006 5.922 6.826 6.156 8.796 7.756 10.357 
2.082 5.026 5.968 6.969 6.160 8.821 7.880 10.390 
2.198 5.059 6.004 7.108 6.164 8.851 8.002 10.416 
2.344 5.097 6.016 7.177 6.168 8.874 8.134 10.445 
2.460 5.129 6.018 7.197 6.172 8.898 8.240 10.465 
2.560 5.156 6.022 7.231 6.182 8.957 8.360 10.488 
2.644 5.178 6.026 7.255 6.196 9.028 8.470 10.507 
2.712 5.196 6.028 7.271 6.206 9.073 8.606 10.529 
2.876 5.240 6.032 7.297 6.216 9.116 8.752 10.55 1 
3.110 5.303 6.036 7.333 6.226 9.153 8.898 10.573 
3.200 5.329 6.040 7.353 6.238 9.200 9.080 10.599 
3.300 5.357 6.044 7.392 6.246 9.224 9.248 10.618 
pKal = 4.536 
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Table AD120. Potentiometric Titration Data for the pK, Values of 1 , lo-Phenanthroline in 
0.10 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol l,lO-Phenanthroline, 0.15 
n-m.101 Excess HCl, Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH= pHr + 0.021. 

NaOH, mL pHr NaOH, mL pHr NaOH, rrL pHr NaOH, mL pHr 
0.000 2.033 4.392 3.939 4.968 5.793 5.120 9.701 
0.124 2.047 4.406 3.985 4.978 5.860 
0.384 2.082 4.420 4.030 4.986 5.917 
0.678 2.125 4.434 4.076 4.992 5.965 
0.926 2.163 4.452 4.134 4.998 6.020 
1.178 2.203 4.470 4.193 5.006 6.098 
1.448 2.249 4.488 4.25 1 5.016 6.215 
1.682 2.292 4.500 4.288 5.018 6.248 
1.948 2.345 4.516 4.339 5.024 6.337 
2.218 2.404 4.524 4.364 5.028 6.414 
2.462 2.462 4.532 4.387 5.032 6.504 
2.730 2.535 4.540 4.412 5.036 6.613 
2.956 2.605 4.558 4.466 5.040 6.749 
3.214 2.698 4.574 4.511 5.044 6.936 
3.356 2.758 4.592 4.563 5.048 7.236 
3.488 2.821 4.612 4.618 5.052 7.819 
3.582 2.87 1 4.628 4.663 5.054 8.112 
3.658 2.915 4.640 4.694 5.056 8.318 
3.738 2.966 4.660 4.748 5.060 8.560 
3.822 3.027 4.674 4.785 5.064 8.797 
3.896 3.086 4.692 4.833 5.066 8.876 
3.978 3.163 4.724 4.918 5.068 8.953 
4.052 3.244 4.742 4.965 5.072 9.062 
4.092 3.294 4.772 5.047 5.074 9.117 
4.130 3.347 4.810 5.156 5.076 9.167 
4.164 3.400 4.864 5.326 5.078 9.209 
4.202 3.465 4.866 5.334 5.082 9.279 
4.236 3.530 4.878 5.376 5.088 9.369 
4.268 3.598 4.894 5.435 5.092 9.425 
4.310 3.699 4.908 5.490 5.096 9.474 
4.336 3.770 4.922 5.550 5.100 9.521 
4.342 3.787 4.934 5.605 5.104 9.559 
4.348 3.806 4.938 5.627 5.108 9.600 
4.358 3.835 4.952 5.699 5.112 9.637 
4.374 3.884 4.960 5.745 5.118 9.685 

5.124 9.73 1 
5.146 9.866 
5.156 9.920 
5.166 9.968 
5.178 10.018 
5.194 10.079 
5.216 10.150 
5.230 10.189 
5.252 10.248 
5.272 10.298 
5.294 10.339 
5.322 10.399 
5.346 10.433 
5.380 10.483 
5.412 10.528 
5.444 10.569 
5.466 10.592 
5.490 10.617 
5.516 10.644 
5.540 10.669 
5.582 10.703 
5.636 10.747 
5.700 10.793 
5.757 10.828 
5.814 10.863 
5.868 10.891 
5.924 10.922 
5.974 10.949 
6.036 10.973 
6.090 10.999 

pKal = 4.889 
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Table AD121. Potentiometric Titration Data for the pK, Values of l,lO-Phenanthroline in 
0.10 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mm01 Excess HCl, Titrant = 0.030 M NaOH in 0.07 m NaCl. DCH= DHr + 0.041. 

, I A 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.082 
0.250 
0.412 
0.550 
0.884 
1.192 
1.472 
1.638 
1.964 
2.112 
2.412 
2.754 
3.052 
3.234 
3.404 
3.582 
3.748 
3.840 
3.936 
4.036 
4.118 
4.188 
4.228 
4.262 
4.294 
4.304 
4.312 
4.330 
4.356 
4.386 
4.394 
4.404 
4.412 
4.424 
4.436 
4.452 
4.470 
4.484 
4.494 

2.020 4.504 
2.042 4.516 
2.065 4.528 
2.086 4.538 
2.106 4.548 
2.156 4.558 
2.205 4.566 
2.252 4.580 
2.283 4.598 
2.347 4.610 
2.379 4.624 
2.448 4.642 
2.540 4.658 
2.635 4.674 
2.703 4.690 
2.776 4.706 
2.886 4.722 
2.967 4.738 
3.034 4.758 
3.114 4.782 
3.215 4.798 
3.364 4.8 14 
3.424 4.824 
3.497 4.842 
3.564 4.856 
3.636 4.866 
3.661 4.876 
3.681 4.888 
3.726 4.900 
3.800 4.918 
3.888 4.936 
3.913 4.946 
3.945 4.956 
3.977 4.966 
4.009 4.976 
4.048 4.986 
4.100 4.994 
4.159 5.004 
4.205 5.014 
4.237 

pKal = 4.913 

5.022 6.156 5.210 10.111 

4.269 5.024 6.181 
4.308 5.026 6.208 
4.344 5.028 6.235 
4.376 5.032 6.289 
4.406 5.036 6.357 
4.433 5.038 6.395 
4.458 5.042 6.475 
4.498 5.046 6.569 
4.549 5.048 6.622 
4.584 5.052 6.785 
4.622 5.054 6.850 
4.671 5.058 7.083 
4.714 5.062 7.497 
4.757 5.064 7.847 
4.799 5.066 8.131 
4.842 5.070 8.513 
4.885 5.072 8.646 
4.929 5.074 8.739 
4.983 5.076 8.830 
5.049 5.078 8.910 
5.094 5.082 9.034 
5.140 5.086 9.141 
5.170 5.088 9.187 
5.226 5.090 9.23 1 
5.270 5.092 9.268 
5.304 5.100 9.394 
5.339 5.108 9.497 
5.380 5.116 9.587 
5.424 5.124 9.658 
5.494 5.132 9.725 
5.569 5.138 9.768 
5.616 5.144 9.809 
5.666 5.152 9.858 
5.719 5.160 9.902 
5.777 5.168 9.944 
5.841 5.176 9.980 
5.899 5.184 10.014 
5.976 5.192 10.047 
6.067 5.202 10.084 

5.216 10.131 
5.272 10.28 1 
5.302 10.345 
5.324 10.387 
5.350 10.434 
5.378 10.477 
5.408 10.518 
5.440 10.559 
5.504 10.630 
5.566 10.690 
5.632 10.746 
5.702 10.796 
5.772 10.842 
5.864 10.895 
5.936 10.933 
6.022 10.973 
6.092 11.004 
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Table AD122. Potentiometric Titration Data for the pK, Values of l,lO-Phenanthroline in 
0.10 m NaCl at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mm01 Excess HCl, Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH= pHr + 0.023. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr 
0.000 2.043 4.472 4.235 4.936 5.664 9.661 
0.238 2.075 4.490 4.292 4.944 5.707 
0.670 2.134 4.498 4.316 4.960 5.799 
0.926 2.175 4.508 4.349 4.970 5.864 
1.186 2.216 4.520 4.385 4.980 5.937 
1.484 2.268 4.532 4.421 4.992 6.040 
1.768 2.320 4.544 4.456 4.998 6.101 
1.928 2.352 4.556 4.492 5.004 6.170 
2.218 2.417 4.568 4.526 5.010 6.249 
2.656 2.526 4.578 4.554 5.016 6.344 
2.928 2.608 4.590 4.589 5.018 6.383 
3.140 2.682 4.602 4.622 5.024 6.507 
3.304 2.749 4.610 4.643 5.026 6.565 
3.432 2.806 4.622 4.676 5.028 6.623 
3.562 2.874 4.640 4.725 5.032 6.759 
3.678 2.941 4.658 4.774 5.036 6.948 
3.804 3.028 4.672 4.812 5.040 7.263 
3.940 3.143 4.690 4.860 5.042 7.520 
4.016 3.222 4.702 4.892 5.046 8.112 
4.078 3.296 4.712 4.918 5.048 8.339 
4.144 3.388 4.724 4.950 5.050 8.513 
4.168 3.428 4.734 4.978 5.054 8.713 
4.196 3.477 4.742 4.999 5.058 8.865 
4.222 3.526 4.752 5.028 5.060 8.953 
4.248 3.580 4.764 5.061 5.064 9.069 
4.280 3.654 4.782 5.112 5.068 9.162 
4.314 3.741 4.798 5.159 5.070 9.208 
4.342 3.819 4.8 14 5.205 5.072 9.248 
4.374 3.915 4.822 5.230 5.076 9.316 
4.380 3.935 4.836 5.274 5.080 9.373 
4.396 3.987 4.848 5.313 5.084 9.450 
4.412 4.039 4.860 5.353 5.092 9.526 
4.428 4.093 4.882 5.431 5.096 9.567 
4.442 4.138 4.906 5.527 5.100 9.606 

4.197 4.460 

pKal = 4.908 

4.922 5.596 5.104 9.643 

5.106 
5.126 
5.136 
5.144 
5.154 
5.166 
5.178 
5.192 
5.204 
5.230 
5.258 
5.270 
5.290 
5.306 
5.326 
5.346 
5.366 
5.386 
5.402 
5.420 
5.438 
5.454 
5.494 
5.546 
5.598 
5.638 
5.682 
5.744 
5.794 
5.842 
5.900 
5.954 
6.010 
6.072 
6.128 

9.798 
9.860 
9.903 
9.95 1 
10.001 
10.049 
10.096 
10.135 
10.208 
10.274 
10.301 
10.343 
10.373 
10.407 
10.440 
10.469 
10.498 
10.520 
10.544 
10.565 
10.581 
10.622 
10.672 
10.715 
10.747 
10.776 
10.818 
10.853 
10.878 
10.905 
10.930 
10.959 
10.986 
11.008 
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Table AD123. Potentiometric Titration Data for the pK, Values of 1, lo-Phenanthroline in 
0.30 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mm01 Excess HCl, Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH= pHr + 0.112. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
3.862 4.892 5.344 5.090 9.341 0.000 

0.334 
0.486 
0.822 
1.158 
1.454 
1.700 
1.862 
2.146 
2.448 
2.608 
2.760 
2.922 
3.106 
3.246 
3.388 
3.534 
3.678 
3.804 
3.936 
4.020 
4.070 
4.116 
4.148 
4.178 
4.206 
4.238 
4.268 
4.282 
4.296 
4.308 
4.320 
4.330 
4.358 

1.931 
1.975 
1.997 
2.045 
2.098 
2.148 
2.193 
2.225 
2.284 
2.358 
2.398 
2.441 
2.490 
2.553 
2.607 
2.668 
2.738 
2.821 
2.904 
3.011 
3.096 
3.153 
3.213 
3.258 
3.305 
3.353 
3.413 
3.476 
3.506 
3.541 
3.571 
3.602 
3.628 
3.707 

4.408 
4.420 
4.432 
4.444 
4.456 
4.466 
4.476 
4.486 
4.498 
4.506 
4.518 
4.532 
4.544 
4.556 
4.568 
4.580 
4.596 
4.620 
4.638 
4.650 
4.662 
4.674 
4.688 
4.702 
4.716 
4.730 
4.748 
4.760 
4.772 
4.786 
4.798 
4.830 
4.856 
4.866 

3.902 4.904 5.391 
3.944 4.914 5.431 
3.981 4.926 5.480 
4.023 4.940 5.545 
4.057 4.950 5.595 
4.091 4.962 5.659 
4.125 4.972 5.718 
4.164 4.984 5.799 
4.192 4.996 5.891 
4.23 1 5.006 5.984 
4.275 5.010 6.024 
4.312 5.014 6.068 
4.349 5.016 6.094 
4.386 5.020 6.145 
4.422 5.024 6.202 
4.469 5.026 6.236 
4.537 5.030 6.303 
4.590 5.034 6.384 
4.622 5.038 6.479 
4.656 5.042 6.599 
4.690 5.046 6.750 
4.727 5.050 6.975 
4.766 5.054 7.430 
4.805 5.056 7.780 
4.843 5.060 8.324 
4.894 5.064 8.624 
4.928 5.068 8.826 
4.962 5.070 8.907 
5.002 5.074 9.025 
5.038 5.076 9.083 
5.133 5.080 9.169 
5.216 5.082 9.210 
5.250 5.084 9.248 

5.096 9.415 
5.098 9.443 
5.104 9.504 
5.108 9.542 
5.122 9.650 
5.134 9.726 
5.146 9.79 1 
5.156 9.839 
5.168 9.890 
5.180 9.935 
5.192 9.977 
5.222 10.064 
5.250 10.134 
5.278 10.194 
5.308 10.249 
5.338 10.299 
5.368 10.344 
5.396 10.381 
5.430 10.422 
5.500 10.495 
5.568 10.557 
5.644 10.616 
5.714 10.664 
5.786 10.709 
5.890 10.765 
6.000 10.817 
6.130 10.870 
6.234 10.909 
6.306 10.934 
6.374 10.955 
6.474 10.985 

9.283 4.386 3.792 4.880 5.301 5.086 

pKal = 4.936 
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Table AD124. Potentiometric Titration Data for the pK, Values of 1 , lo-Phenanthroline in 
0.30 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mm01 Excess HCl, Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH= pHr + 0.098. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.268 
0.616 
0.972 
1.144 
1.444 
1.606 
1.956 
2.242 
2.422 
2.740 
3.002 
3.256 
3.398 
3.592 
3.772 
3.860 
3.954 
4.042 
4.138 
4.244 
4.338 
4.366 
4.380 
4.392 
4.404 
4.416 
4.432 
4.444 
4.456 

1.952 4.466 
1.987 
2.035 
2.089 
2.116 
2.166 
2.197 
2.265 
2.328 
2.370 
2.456 
2.537 
2.632 
2.693 
2.792 
2.905 
2.971 
3.057 
3.151 
3.278 
3.467 
3.700 
3.784 
3.829 
3.869 
3.909 
3.949 
4.002 
4.043 
4.083 

4.478 
4.490 
4.502 
4.512 
4.524 
4.538 
4.550 
4.564 
4.586 
4.600 
4.614 
4.630 
4.640 
4.650 
4.678 
4.704 
4.730 
4.754 
4.776 
4.792 
4.814 
4.834 
4.854 
4.880 
4.890 
4.900 
4.916 
4.928 
4.944 

4.116 4.958 5.724 
4.156 4.968 5.788 
4.195 4.980 5.876 
4.235 4.990 5.964 
4.267 4.996 6.024 
4.306 4.998 6.047 
4.349 5.004 6.116 
4.385 5.008 6.168 
4.428 5.014 6.259 
4.493 5.018 6.339 
4.534 5.024 6.465 
4.572 5.028 6.576 
4.618 5.032 6.811 
4.647 5.034 6.955 
4.675 5.038 7.344 
4.753 5.040 7.763 
4.823 5.044 8.275 
4.893 5.048 8.564 
4.962 5.052 8.745 
5.023 5.054 8.870 
5.071 5.056 8.940 
5.137 5.060 9.043 
5.200 5.066 9.166 
5.266 5.068 9.211 
5.359 5.072 9.272 
5.397 5.076 9.330 
5.438 5.078 9.364 
5.507 5.080 9.391 
5.562 5.084 9.434 
5.643 5.088 9.476 

5.092 9.511 
5.096 9.545 
5.108 9.636 
5.116 9.686 
5.142 9.822 
5.168 9.930 
5.194 10.015 
5.214 10.069 
5.238 10.128 
5.262 10.180 
5.302 10.256 
5.350 10.330 
5.406 10.404 
5.456 10.460 
5.492 10.496 
5.532 10.533 
5.574 10.567 
5.658 10.632 
5.742 10.686 
5.822 10.73 1 
5.916 10.778 
6.008 10.820 
6.102 10.858 
6.184 10.888 
6.272 10.919 
6.360 10.947 
6.470 10.979 

pKal = 4.953 
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Table AD125. Potentiometric Titration Data for the pK, Values of 1 , 1 0-Phenanthroline in 
0.30 m NaCl at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mm01 Excess HCl, Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH= pHr + 0.105. 

NaOH, n-L pHr NaOH, mL pHr NaOH, rrL pHr NaOH, mL pHr 
0.000 1.947 < l<L 

J. IJ” 9.850 
0.346 1.993 
0.628 2.032 
0.940 2.079 
1.242 2.128 
1.550 2.180 
1.832 2.235 
2.138 2.299 
2.294 2.335 
2.604 2.413 
2.890 2.497 
3.162 2.590 
3.3 14 2.652 
3.462 2.719 
3.620 2.804 
3.784 2.910 
3.878 2.984 
3.938 3.039 
4.004 3.105 
4.078 3.191 
4.152 3.296 
4.226 3.425 
4.258 3.492 
4.270 3.520 
4.288 3.563 
4.298 3.589 
4.326 3.663 
4.354 3.744 
4.378 3.819 
4.404 3.902 

4.434 
4.466 
4.500 
4.508 
4.518 
4.536 
4.550 
4.560 
4.570 
4.580 
4.592 
4.602 
4.612 
4.636 
4.654 
4.668 
4.678 
4.690 
4.700 
4.710 
4.720 
4.730 
4.744 
4.756 
4.766 
4.780 
4.798 
4.820 
4.832 
4.844 

4.001 
4.107 
4.217 
4.244 
4.277 
4.334 
4.377 
4.408 
4.439 
4.468 
4.503 
4.532 
4.561 
4.627 
4.678 
4.718 
4.745 
4.779 
4.806 
4.832 
4.860 
4.888 
4.927 
4.961 
4.989 
5.029 
5.081 
5.149 
5.187 
5.227 

4.862 
4.876 
4.888 
4.900 
4.914 
4.924 
4.932 
4.942 
4.950 
4.960 
4.968 
4.978 
4.988 
4.998 
5.004 
5.014 
5.022 
5.032 
5.040 
5.048 
5.058 
5.066 
5.074 
5.084 
5.094 
5.104 
5.114 
5.124 
5.134 

9.894 
9.935 
10.003 
10.034 
10.147 
10.238 
10.323 
10.372 
10.452 
10.492 
10.533 
10.588 
10.632 
10.657 
10.687 
10.718 
10.751 
10.811 
10.861 
10.940 
11.019 

5.144 

5.286 
5.336 
5.380 
5.427 
5.485 
5.531 
5.570 
5.620 
5.662 
5.719 
5.770 
5.838 
5.917 
6.008 
6.072 
6.201 
6.330 
6.552 
6.877 
7.721 
8.564 
8.892 
9.097 
9.278 
9.423 
9.520 
9.603 
9.674 
9.738 

5.166 
5.176 
5.196 
5.206 
5.250 
5.294 
5.344 
5.378 
5.442 
5.478 
5.520 
5.584 
5.640 
5.676 
5.720 
5.770 
5.826 
5.944 
6.058 
6.266 
6.530 

9.793 
pKal = 4.954 
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Table AD126. Potentiometric Titration Data for the pK, Values of 1, IO-Phenanthroline in 
0.50 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mm01 Excess HCl, Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH= pHr + 0.175. 

NaOH, nL pHr NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.887 
0.302 1.929 
0.594 1.970 
0.890 2.015 
1.236 2.07 1 
1.528 2.122 
1.822 2.179 
2.100 2.236 
2.416 2.310 
2.702 2.388 
3.020 2.487 
3.178 2.546 
3.376 2.629 
3.530 2.705 
3.686 2.797 
3.836 2.904 
3.990 3.045 
4.142 3.240 
4.298 3.554 
4.466 4.078 
4.534 4.304 
4.546 4.341 
4.558 4.380 
4.568 4.411 
4.580 4.448 
4.592 4.484 
4.604 4.520 
4.616 4.554 
4.630 4.595 
4.642 4.630 

4.654 
4.666 
4.692 
4.702 
4.712 
4.724 
4.736 
4.748 
4.758 
4.770 
4.782 
4.798 
4.816 
4.838 
4.850 
4.862 
4.876 
4.888 
4.902 
4.918 
4.930 
4.944 
4.954 
4.966 
4.978 
4.988 
4.998 
5.010 
5.020 
5.030 

4.664 
4.696 
4.769 
4.797 
4.826 
4.860 
4.894 
4.928 
4.957 
4.99 1 
5.026 
5.074 
5.129 
5.199 
5.240 
5.282 
5.333 
5.378 
5.433 
5.501 
5.556 
5.626 
5.683 
5.757 
5.841 
5.922 
6.017 
6.156 
6.310 
6.535 

5.032 6.605 
5.036 6.769 
5.040 7.013 
5.044 7.459 
5.046 7.829 
5.048 8.130 
5.050 8.332 
5.054 8.586 
5.058 8.762 
5.060 8.843 
5.062 8.911 
5.066 9.014 
5.068 9.066 
5.072 9.145 
5.074 9.183 
5.076 9.218 
5.082 9.303 
5.088 9.377 
5.096 9.459 
5.100 9.497 
5.104 9.532 
5.112 9.593 
5.120 9.649 
5.124 9.675 
5.130 9.708 
5.136 9.740 
5.140 9.761 
5.146 9.790 
5.198 9.979 
5.206 10.002 

5.214 10.026 
5.242 10.096 
5.284 10.183 
5.326 10.256 
5.364 10.312 
5.406 10.367 
5.450 10.417 
5.494 10.463 
5.550 10.513 
5.604 10.557 
5.664 10.600 
5.724 10.638 
5.796 10.683 
5.850 10.712 
5.920 10.746 
5.998 10.785 
6.078 10.820 
6.152 10.848 
6.232 10.877 
6.368 10.922 
6.530 10.967 

pKal = 5.013 
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Table AD127. Potentiometric Titration Data for the pK, Values of l,lO-Phenanthroline in 
0.50 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mm01 Excess HCl, Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH= pHr + 0.126. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, rnL, pHr 
0.000 1.907 
0.240 1.957 
0.508 1.994 
0.860 2.046 
1.176 2.096 
1.362 2.126 
1.728 2.194 
2.004 2.250 
2.302 2.315 
2.570 2.382 
2.736 2.429 
3.016 2.517 
3.138 2.560 
3.302 2.626 
3.556 2.747 
3.798 2.899 
4.022 3.101 
4.100 3.198 
4.262 3.482 
4.314 3.612 
4.364 3.758 
4.418 3.937 
4.466 4.100 
4.520 4.278 

4.317 4.532 

pK,* = 4.975 

4.544 4.355 4.946 5.637 
4.554 4.387 4.960 5.715 
4.566 4.423 4.974 5.806 
4.580 4.466 4.986 5.897 
4.596 4.512 4.996 5.987 
4.610 4.553 5.008 6.118 
4.624 4.592 5.022 6.332 
4.650 4.665 5.036 6.706 
4.662 4.699 5.050 8.115 
4.672 4.725 5.064 8.785 
4.688 4.769 5.068 8.944 
4.706 4.819 5.072 9.035 
4.722 4.863 5.076 9.121 
4.736 4.902 5.078 9.161 
4.748 4.935 5.080 9.196 
4.768 4.992 5.088 9.306 
4.786 5.045 5.092 9.352 
4.808 5.109 5.096 9.395 
4.830 5.176 5.098 9.417 
4.850 5.241 5.102 9.454 
4.868 5.304 5.106 9.490 
4.886 5.369 5.120 9.592 
4.908 5.456 5.132 9.667 
4.922 5.518 5.144 9.727 
4.934 5.576 5.158 9.795 

5.176 9.866 
5.188 9.909 
5.230 10.027 
5.272 10.122 
5.312 10.194 
5.348 10.251 
5.406 10.329 
5.448 10.376 
5.490 10.419 
5.540 10.468 
5.598 10.514 
5.686 10.578 
5.764 10.627 
5.856 10.677 
5.968 10.732 
6.058 10.769 
6.258 10.844 
6.372 10.881 
6.516 10.923 
6.642 10.958 
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Table AD128. Potentiometric Titration Data for the pK, Values of 1 , lo-Phenanthroline in 
0.50 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mm01 Excess HCl, Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH= pHr + 0.111. 

NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.308 
0.664 
0.818 
1.102 
1.372 
1.662 
1.964 
2.326 
2.656 
2.924 
3.068 
3.376 
3.572 
3.744 
3.908 
4.008 
4.102 
4.178 
4.252 
4.342 
4.374 
4.396 
4.402 
4.410 
4.448 
4.516 
4.558 
4.596 
4.614 

1.948 4.640 
1.989 4.674 
2.039 4.700 
2.062 4.728 
2.105 4.746 
2.151 4.762 
2.203 4.778 
2.261 4.794 
2.341 4.810 
2.425 4.826 
2.504 4.842 
2.553 4.858 
2.675 4.876 
2.77 1 4.896 
2.876 4.922 
3.003 4.940 
3.101 4.956 
3.216 4.970 
3.331 4.982 
3.473 4.996 
3.700 5.010 
3.799 5.014 
3.871 5.018 
3.892 5.022 
3.919 5.030 
4.049 5.032 
4.273 5.036 
4.404 5.040 
4.516 5.044 
4.567 5.048 

4.641 5.052 7.794 
4.734 5.054 8.076 
4.805 5.058 8.388 
4.883 5.060 8.512 
4.933 5.064 8.689 
4.978 5.068 8.841 
5.024 5.072 8.949 
5.073 5.074 9.007 
5.121 5.076 9.051 
5.169 5.080 9.129 
5.220 5.082 9.163 
5.273 5.086 9.226 
5.334 5.090 9.278 
5.408 5.092 9.306 
5.515 5.106 9.449 
5.597 5.122 9.574 
5.682 5.132 9.638 
5.763 5.140 9.687 
5.846 5.152 9.750 
5.956 5.166 9.812 
6.095 5.180 9.866 
6.147 5.192 9.909 
6.203 5.206 9.953 
6.264 5.230 10.020 
6.411 5.242 10.048 
6.465 5.296 10.159 
6.578 5.344 10.239 
6.717 5.394 10.312 
6.911 5.448 10.375 
7.198 5.502 10.432 

5.560 10.486 
5.612 10.529 
5.680 10.577 
5.734 10.615 
5.788 10.648 
5.846 10.679 
5.956 10.734 
6.108 10.798 
6.220 10.839 
6.334 10.878 
6.450 10.913 
6.584 10.949 
6.720 10.983 

pK,* = 4.968 
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Table AD129. Potentiometric Titration Data for the pK, Values of l,lO-Phenanthroline in 
1.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mmol Excess HCl, Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH= pHr + 0.294. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.766 4.522 
0.268 1.802 4.534 
0.566 1.843 4.564 
0.892 1.892 4.584 
1.260 1.951 4.600 
1.552 2.003 4.612 
1.888 2.067 4.624 
2.204 2.134 4.634 
2.552 2.219 4.644 
2.882 2.3 14 4.656 
3.208 2.430 4.668 
3.530 2.576 4.694 
3.682 2.665 4.716 
3.822 2.764 4.744 
3.908 2.837 4.756 
3.992 2.921 4.788 
4.076 3.024 4.808 
4.166 3.161 4.826 
4.248 3.328 4.844 
4.332 3.560 4.864 
4.360 3.652 4.894 
4.386 3.743 4.910 
4.396 3.781 4.924 
4.408 3.826 4.936 
4.432 3.916 4.948 
4.444 3.960 4.962 
4.460 4.019 4.974 
4.480 4.089 4.990 
4.500 4.147 5.002 
4.512 4.198 5.012 

pK,* = 5.090 

4.232 
4.272 
4.367 
4.428 
4.476 
4.511 
4.549 
4.585 
4.608 
4.643 
4.678 
4.750 
4.811 
4.890 
4.923 
5.018 
5.079 
5.137 
5.196 
5.263 
5.378 
5.448 
5.513 
5.575 
5.633 
5.718 
5.801 
5.935 
6.060 
6.197 

5.016 6.27 1 
5.018 6.3 17 
5.020 6.363 
5.024 6.462 
5.028 6.592 
5.030 6.678 
5.032 6.777 
5.036 7.035 
5.040 7.465 
5.044 7.933 
5.046 8.180 
5.050 8.421 
5.054 8.593 
5.056 8.677 
5.058 8.742 
5.062 8.846 
5.066 8.931 
5.068 8.976 
5.070 9.013 
5.076 9.104 
5.080 9.156 
5.086 9.225 
5.090 9.269 
5.096 9.326 
5.104 9.390 
5.112 9.449 
5.120 9.502 
5.132 9.568 
5.146 9.637 
5.160 

5.174 9.749 
5.188 9.795 
5.200 9.832 
5.214 9.872 
5.230 9.912 
5.244 9.945 
5.274 10.008 
5.308 10.069 
5.342 10.122 
5.398 10.197 * 
5.450 10.257 
5.504 10.310 
5.568 10.366 
5.638 10.420 
5.718 10.473 
5.802 10.523 
5.894 10.571 
5.980 10.611 
6.088 10.657 
6.170 10.688 
6.238 10.712 
6.318 10.738 
6.434 10.774 
6.580 10.813 
6.772 10.860 
6.954 10.899 
7.190 10.946 
7.390 10.980 

9.697 
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Table AD130. Potentiometric Titration Data for the pK, Values of 1, IO-Phenanthroline in 
1 .OO m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 150 mm01 1 , lo-Phenanthroline, 0.15 
mmol Excess HCl, Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH= pHr + 0.285. 

NaOH, mL pHr NaOH, rd. pHr NaOH, n-L pHr NaOH, mL pHr 
0.000 1.778 4.478 4.165 4.960 5.868 
0.298 1.818 4.502 4.247 4.972 5.976 
0.646 1.867 4.526 4.325 4.984 6.108 
0.906 1.906 4.544 4.382 4.998 6.316 
1.212 1.957 4.564 4.443 5.006 6.491 
1.508 2.008 4.584 4.504 5.008 6.572 
1.814 2.066 4.602 4.556 5.012 6.716 
2.094 2.125 4.618 4.604 5.014 6.819 
2.360 2.186 4.632 4.643 5.016 6.948 
2.622 2.255 4.642 4.672 5.018 7.131 
2.796 2.306 4.650 4.695 5.020 7.353 
3.102 2.409 4.656 4.713 5.024 7.888 
3.368 2.518 4.664 4.737 5.028 8.217 
3.536 2.604 4.680 4.779 5.032 8.457 
3.732 2.726 4.702 4.842 5.034 8.568 
3.932 2.892 4.726 4.910 5.036 8.647 
4.022 2.992 4.748 4.972 5.040 8.768 
4.102 3.101 4.772 5.044 5.044 8.870 
4.174 3.223 4.780 5.067 5.046 8.920 
4.224 3.329 4.802 5.137 5.050 8.999 
4.280 3.473 4.810 5.164 5.052 9.035 
4.334 3.641 4.830 5.232 5.056 9.096 
4.342 3.668 4.842 5.273 5.064 9.201 
4.348 3.690 4.862 5.348 5.068 9.248 
4.368 3.762 4.884 5.434 5.074 9.307 
4.388 3.837 4.892 5.472 5.078 9.345 
4.406 3.904 4.910 5.556 5.084 9.395 
4.428 3.985 4.928 5.651 5.088 9.426 
4.444 4.044 4.936 5.701 5.094 9.467 
4.456 4.088 4.942 5.741 5.102 9.521 

5.108 9.556 
5.114 9.589 
5.126 9.647 
5.150 9.746 
5.162 9.789 
5.172 9.822 
5.192 9.880 
5.214 9.937 
5.248 10.009 
5.280 10.07 1 
5.314 10.127 
5.360 10.192 
5.430 10.275 
5.506 10.348 
5.580 10.410 
5.650 10.462 
5.734 10.5 14 
5.834 10.570 
5.944 10.623 
6.070 10.676 
6.228 10.733 
6.402 10.789 
6.562 10.832 
6.722 10.873 
6.910 10.914 
7.130 10.957 
7.288 10.986 

pKal = 5.099 
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Table AD131. Potentiometric Titration Data for the pK, Values of l,lO-Phenanthroline in 
1.00 m NaCl at 25°C. Initial Volume = 15.0 nL, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mm01 Excess HCl, Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH= pHr + 0.343. 

NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.280 
0.622 
0.964 
1.296 
1.612 
1.942 
2.278 
2.634 
2.992 
3.354 
3.722 
3.814 
3.908 
4.000 
4.070 
4.128 
4.162 
4.240 
4.276 
4.302 
4.314 
4.340 
4.364 
4.388 

1.727 
1.764 
1.813 
1.867 
1.923 
1.982 
2.048 
2.125 
2.220 
2.335 
2.482 
2.697 
2.768 
2.854 
2.955 
3.048 
3.141 
3.204 
3.380 
3.480 
3.561 
3.602 
3.691 
3.779 
3.867 

pK,* = 5.166 

4.414 
4.438 
4.444 
4.456 
4.476 
4.498 
4.524 
4.550 
4.576 
4.602 
4.630 
4.656 
4.680 
4.708 
4.734 
4.760 
4.788 
4.800 
4.820 
4.838 
4.852 
4.866 
4.878 
4.893 
4.906 

3.968 
4.057 
4.080 
4.124 
4.194 
4.268 
4.355 
4.438 
4.519 
4.598 
4.679 
4.757 
4.827 
4.907 
4.982 
5.063 
5.152 
5.194 
5.261 
5.327 
5.380 
5.439 
5.492 
5.557 
5.628 

4.920 5.709 
4.936 5.818 
4.950 5.917 
4.966 6.067 
4.980 6.236 
4.984 6.306 
4.986 6.352 
4.990 6.439 
4.994 6.532 
4.998 6.645 
5.002 6.812 
5.006 6.995 
5.010 7.358 
5.014 7.846 
5.016 8.093 
5.020 8.384 
5.024 8.593 
5.028 8.742 
5.030 8.820 
5.034 8.938 
5.038 9.033 
5.042 9.113 
5.046 9.180 
5.060 9.359 
5.070 

5.082 9.560 
5.096 9.654 
5.108 9.723 
5.122 9.795 
5.148 9.901 
5.178 9.999 
5.210 10.084 
5.264 10.198 
5.314 10.285 
5.372 10.366 
5.440 10.446 
5.612 10.594 
5.772 10.697 
5.912 10.771 
6.098 10.852 
6.244 10.904 
6.392 10.953 
6.546 10.997 

9.460 
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Table AD132. Potentiometric Titration Data for the pK, Values of 1, IO-Phenanthroline in 
2.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol l,lO-Phenanthroline, 0.15 
mm01 Excess HCl, Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH= pHr + 0.483. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.272 
0.586 
0.910 
1.232 
1.568 
1.872 
2.164 
2.462 
2.740 
3.020 
3.320 
3.458 
3.604 
3.744 
3.892 
3.972 
4.052 
4.088 
4.148 
4.182 
4.206 
4.236 
4.262 
4.292 
4.302 
4.314 
4.326 
4.336 
4.350 
4.372 
4.396 
4.414 
4.424 

1.579 
1.617 
1.661 
1.710 
1.761 
1.821 
1.879 
1.942 
2.014 
2.090 
2.179 
2.297 
2.364 
2.446 
2.537 
2.659 
2.739 
2.837 
2.889 
2.987 
3.056 
3.109 
3.183 
3.254 
3.347 
3.382 
3 -425 
3.471 
3.509 
3.566 
3.657 
3.758 
3.835 
3.878 

4.468 
4.480 
4.492 
4.512 
4.526 
4.552 
4.572 
4.600 
4.624 
4.644 
4.658 
4.672 
4.684 
4.696 
4.718 
4.730 
4.748 
4.768 
4.780 
4.806 
4.836 
4.856 
4.872 
4.892 
4.910 
4.922 
4.934 
4.946 
4.956 
4.966 
4.976 
4.980 
4.982 
4.990 

4.055 4.996 
4.102 4.998 
4.146 5.006 
4.218 5.012 
4.267 5.016 
4.353 5.018 
4.416 5.022 
4.503 5.024 
4.575 5.026 
4.636 5.030 
4.677 5.034 
4.716 5.038 
4.750 5.040 
4.786 5.042 
4.850 5.044 
4.886 5.046 
4.938 5.048 
4.998 5.052 
5.036 5.054 
5.118 5.058 
5.219 5.060 
5.292 5.062 
5.356 5.066 
5.439 5.072 
5.526 5.076 
5.585 5.080 
5.651 5.082 
5.728 5.084 
5.800 5.094 
5.880 5.122 
5.971 5.150 
6.013 5.178 
6.043 5.204 
6.152 5.236 
6.209 5.270 

6.23 1 
6.272 
6.423 
6.597 
6.75 1 
6.896 
7.169 
7.468 
7.807 
8.172 
8.424 
8.610 
8.689 
8.760 
8.818 
8.870 
8.914 
8.986 
9.024 
9.082 
9.111 
9.138 
9.185 
9.248 
9.286 
9.322 
9.339 
9.355 
9.426 
9.573 
9.684 
9.772 
9.837 
9.916 
9.980 

5.302 
5.338 
5.372 
5.404 
5.438 
5.516 
5.612 
5.706 
5.784 
5.864 
5.938 
6.058 
6.176 
6.304 
6.460 
6.628 
6.862 
7.024 
7.188 
7.362 
7.538 
7.692 
7.882 

0.087 
0.132 
0.170 
0.206 
0.279 
0.354 

10.415 
10.460 
10.501 
10.537 
10.587 
10.631 
10.674 
10.7 19 
10.763 
10.816 
10.849 
10.880 
10.9 10 
10.937 
10.960 
10.986 

4.444 3.960 4.994 
pKal = 5.272 
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Table AD133. Potentiometric Titration Data for the pK, Values of l,lO-Phenanthroline in 
2.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mm01 Excess HCl, Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH= pHr + 0.544. 

NaOH, n-L pHr NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr 
0.000 1.526 4.384 
0.242 1.559 4.394 
0.562 1.604 4.406 
0.904 1.657 4.418 
1.226 1.709 4.430 
1.524 1.763 4.442 
1.812 1.820 4.456 
1.978 1.856 4.474 
2.308 1.931 4.484 
2.604 2.009 4.492 
2.934 2.112 4.500 
3.126 ‘2.182 4.516 
3.366 2.286 4.538 
3.604 2.414 4.554 
3.736 2.504 4.568 
3.850 2.595 4.586 
3.928 2.670 4.598 
4.002 2.755 4.612 
4.088 2.875 4.632 
4.140 2.964 4.662 
4.194 3.075 4.698 
4.226 3.155 4.710 
4.256 3.240 4.718 
4.284 3.328 4.734 
4.318 3.452 4.748 
4.326 3.486 4.766 
4.340 3.545 4.778 
4.350 3.588 4.794 
4.368 3.666 4.816 
4.376 3.697 4.832 

3.735 
3.779 
3.831 
3.882 
3.932 
3.982 
4.038 
4.106 
4.148 
4.179 
4.210 
4.265 
4.340 
4.395 
4.441 
4.497 
4.535 
4.577 
4.635 
4.724 
4.833 
4.870 
4.896 
4.945 
4.987 
5.042 
5.082 
5.132 
5.204 
5.263 

4.848 5.322 
4.862 5.378 
4.890 5.495 
4.916 5.618 
4.926 5.683 
4.938 5.762 
4.948 5.830 
4.962 5.943 
4.974 6.065 
4.986 6.208 
4.988 6.245 
4.990 6.284 
4.996 6.394 
5.002 6.525 
5.006 6.648 
5.014 7.026 
5.016 7.248 
5.018 7.519 
5.020 7.813 
5.024 8.198 
5.028 8.453 
5.032 8.648 
5.036 8.789 
5.038 8.865 
5.042 8.967 
5.046 9.052 
5.050 9.130 
5.052 9.162 
5.056 9.225 
5.062 9.301 

5.068 9.365 
5.074 9.422 
5.078 9.455 
5.086 9.520 
5.096 9.588 
5.108 9.659 
5.118 9.708 
5.130 9.760 
5.140 9.803 
5.150 9.839 
5.194 9.970 
5.224 10.042 
5.252 10.101 
5.300 10.186 
5.372 10.286 
5.422 10.346 
5.480 10.405 
5.626 10.523 
5.762 10.609 
5.900 10.682 
6.024 10.738 
6.150 10.788 
6.270 10.830 
6.384 10.866 
6.518 10.904 
6.640 10.938 
6.810 10.977 
6.952 11.008 

pK,* = 5.338 
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Table AD134. Potentiometric Titration Data for the pK, Values of l,lO-Phenanthroline in 
2.00 m NaCl at 25°C. Initial Volume = 15.0 n-L, 0.0150 n-m-101 l,lO-Phenanthroline, 0.15 
mm01 Excess HCl, Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH= pHr + 0.486. 

NaOH, n-L pH.r NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 1.576 4.516 
0.326 1.621 4.526 
0.696 1.673 4.536 
0.994 1.719 4.550 
1.316 1.773 4.564 
1.644 1.832 4.578 
1.946 1.892 4.590 
2.262 1.961 4.602 
2.610 2.049 4.612 
2.942 2.151 4.622 
3.122 2.216 4.634 
3.284 2.281 4.646 
3.450 2.358 4.658 
3.590 2.434 4.674 
3.724 2.520 4.686 
3.882 2.646 4.698 
4.044 2.821 4.720 
4.146 2.976 4.748 
4.196 3.074 4.760 
4.230 3.154 4.770 
4.258 3.227 4.782 
4.292 3.328 4.812 
4.326 3.447 4.830 
4.336 3.486 4.840 
4.360 3.582 4.852 
4.370 3.624 4.862 
4.380 3.667 4.876 
4.390 3.709 4.890 
4.418 3.829 4.902 
4.432 3.889 4.912 
4.452 3.972 4.922 
4.462 4.012 4.948 
4.474 4.060 4.958 
4.488 4.113 4.968 

4.216 4.988 6.039 
4.250 5.000 6.188 
4.286 5.005 6.235 
4.333 5.006 6.304 
4.378 5.008 6.347 
4.424 5.010 6.392 
4.463 5.016 6.539 
4.499 5.020 6.673 
4.530 5.024 6.85 1 
4.560 5.028 7.148 
4.597 5.032 7.565 
4.63 1 5.034 7.855 
4.667 5.036 8.040 
4.714 5.038 8.183 
4.749 5.042 8.384 
4.784 5.046 8.549 
4.848 5.050 8.685 
4.932 5.052 8.751 
4.967 5.056 8.846 
4.999 5.060 8.926 
5.036 5.062 8.968 
5.130 5.070 9.082 
5.193 5.074 9.136 
5.226 5.076 9.166 
5.267 5.078 9.187 
5.306 5.082 9.232 
5.359 5.086 9.269 
5.417 5.090 9.305 
5.470 5.094 9.340 
5.516 5.128 9.540 
5.566 5.154 9.656 
5.710 5.180 9.747 
5.778 5.210 9.832 
5.853 5.238 9.899 
5.930 5.266 9.958 

5.294 10.009 
5.326 10.060 
5.406 10.165 
5.484 10.247 
5.558 10.3 12 
5.638 10.373 
5.722 10.428 
5.808 10.479 
5.986 10.563 
6.170 10.634 
6.334 10.690 
6.572 10.755 
6.728 10.795 
6.912 10.835 
7.074 10.869 
7.248 10.899 
7.610 10.956 

4.502 4.165 

pKal = 5.278 

4.978 
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Table AD135. Potentiometric Titration Data for the pK, Values of 1, IO-Phenanthroline in 
3.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mmol Excess HCl, Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH= pHr + 0.7 14. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL a pHrL NaOH, n-L pHr 
0.000 
0.346 
0.730 
1.058 
1.346 
1.642 
1.980 
2.318 
2.644 
2.964 
3.260 
3.560 
3.860 
4.162 
4.254 
4.266 
4.278 
4.290 
4.304 
4.340 
4.354 
4.366 
4.376 
4.390 
4.404 
4.416 
4.428 
4.440 
4.450 
4.462 

1.346 4.472 
1.392 4.484 
1.446 4.496 
1.497 4.508 
1.545 4.522 
1.597 4.532 
1.665 4.544 
1.740 4.556 
1.823 4.566 
1.922 4.578 
2.03 1 4.588 
2.175 4.598 
2.379 4.610 
2.746 4.634 
2.950 4.660 
2.985 4.690 
3.020 4.714 
3.047 4.740 
3.105 4.764 
3.242 4.788 
3.302 4.816 
3.358 4.844 
3.405 4.870 
3.473 4.898 
3.543 4.926 
3.604 4.954 
3.663 4.982 
3.718 4.986 
3.763 4.994 
3.827 

pKal = 5.451 

3.874 5.008 5.987 
3.928 5.014 6.057 
3 -979 5.020 6.140 
4.03 1 5.028 6.268 
4.086 5.034 6.393 
4.126 5.042 6.618 
4.171 5.048 6.927 
4.215 5.050 7.121 
4.250 5.054 7.623 
4.292 5.056 7.835 
4.326 5.058 8.058 
4.360 5.060 8.233 
4.399 5.062 8.370 
4.476 5.064 8.473 
4.556 5.066 8.569 
4.646 5.070 8.711 
4.718 5.074 8.811 
4.796 5.078 8.898 
4.867 5.082 8.977 
4.941 5.086 9.043 
5.028 5.090 9.099 
5.120 5.094 9.150 
5.213 5.096 9.177 
5.320 5.100 9.221 
5.439 5.104 9.259 
5.579 5.108 9.297 
5.752 5.112 9.332 
5.787 5.120 9.391 
5.856 5.126 9.430 

5.166 9.625 
5.176 9.665 
5.196 9.734 
5.220 9.804 
5.248 9.872 
5.278 9.935 
5.308 9.990 
5.338 10.039 
5.402 10.127 
5.446 10.178 
5.472 10.206 
5.502 10.237 
5.530 10.264 
5.612 10.33 1 
5.726 10.409 
5.844 10.475 
5.956 10.529 
6.066 10.577 
6.190 10.624 
6.326 10.670 
6.462 10.710 
6.586 10.745 
6.820 10.800 
6.980 10.835 
7.116 10.862 
7.442 10.916 
7.688 10.954 
7.818 10.972 

5 .ooo 5.907 5.132 9.466 
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Table AD136. Potentiometric Titration Data for the pK, Values of 1, 1 0-Phenanthroline in 
3.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mm01 Excess HCl, Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH= pHr + 0.722. 

NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 
0.280 
0.546 
0.844 
1.024 
1.394 
1.726 
2.026 
2.342 
2.646 
2.954 
3.280 
3.588 
3.896 
3.992 
4.072 
4.136 
4.184 
4.216 
4.248 
4.280 
4.312 
4.348 
4.382 
4.420 
4.428 
4.444 
4.454 
4.466 
4.478 

1.344 4.490 
1.387 4.502 
1.424 4.5 14 
1.469 4.524 
1.498 4.536 
1.561 4.546 
1.623 4.554 
1.685 4.564 
1.758 4.576 
1.839 4.586 
1.934 4.600 
2.058 4.612 
2.23 1 4.624 
2.441 4.634 
2.542 4.658 
2.645 4.682 
2.750 4.714 
2.845 4.738 
2.92 1 4.750 
3 -008 4.764 
3.110 4.776 
3.231 4.796 
3.389 4.810 
3.556 4.822 
3.745 4.848 
3.785 4.866 
3.861 4.882 
3.908 4.896 
3.960 4.908 
4.010 4.922 

4.06 1 4.944 5.660 
4.108 4.956 5.739 
4.154 4.978 5.899 
4.192 4.988 6.002 
4.237 4.998 6.133 
4.272 5.010 6.297 
4.301 5.020 6.534 
4.336 5.022 6.636 
4.376 5.026 6.809 
4.408 5.028 6.97 1 
4.454 5.032 7.349 
4.492 5.036 7.779 
4.528 5.038 8.065 
4.560 5.042 8.328 
4.634 5.044 8.442 
4.705 5.048 8.607 
4.799 5.052 8.721 
4.871 5.056 8.829 
4.907 5.060 8.919 
4.952 5.064 8.990 
4.990 5.068 9.057 
5.052 5.072 9.113 
5.096 5.074 9.145 
5.137 5.076 9.171 
5.225 5.084 9.250 
5.294 5.090 9.304 
5.359 5.098 9.367 
5.415 5.106 9.421 
5.467 5.112 9.458 
5.534 5.126 9.533 

5.136 9.582 
5.144 9.619 
5.154 9.658 
5.168 9.702 
5.176 9.735 
5.212 9.832 
5.244 9.906 
5.278 9.972 
5.316 10.037 
5.372 10.116 
5.442 10.194 
5.530 10.279 
5.616 10.347 
5.722 10.418 
5.838 10.483 
5.964 10.543 
6.088 10.594 
6.246 10.651 
6.438 10.710 
6.692 10.775 
6.876 10.8 17 
7.052 10.853 
7.382 10.911 
7.674 10.956 
7.840 10.980 

pKal = 5.484 

261 



Table AD137. Potentiometric Titration Data for the pK;, Values of 1, lo-Phenanthroline in 
5.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mm01 Excess HCl, Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH= pHr + 1.094. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

9.370 0.000 
0.310 
0.606 
0.920 
1.074 
1.218 
1.372 
1.522 
1.780 
2.066 
2.322 
2.630 
2.772 
3.048 
3.326 
3.628 
3.912 
4.048 
4.120 
4.182 
4.190 
4.262 
4.312 
4.320 
4.326 
4.332 
4.338 
4.344 
4.350 
4.356 
4.362 
4.370 
4.376 
4.382 
4.388 
4.394 
4.400 
4.406 
4.412 
4.418 
4.424 
4.430 

0.964 
1.006 
1.048 
1.093 
1.116 
1.140 
1.166 
1.193 
1.242 
1.300 
1.357 
1.436 
1.477 
1.565 
1.674 
1.827 
2.036 
2.185 
2.287 
2.399 
2.419 
2.598 
2.778 
2.816 
2.846 
2.884 
2.916 
2.950 
2.984 
3.021 
3.057 
3.110 
3.150 
3.193 
3.238 
3.280 
3.320 
3.367 
3.409 
3.453 
3.495 
3.536 

4.442 
4.448 
4.454 
4.460 
4.466 
4.474 
4.504 
4.534 
4.562 
4.570 
4.578 
4.590 
4.598 
4.606 
4.614 
4.624 
4.632 
4.638 
4.646 
4.654 
4.662 
4.672 
4.680 
4.688 
4.696 
4.704 
4.714 
4.722 
4.730 
4.738 
4.748 
4.762 
4.776 
4.790 
4.804 
4.814 
4.826 
4.840 
4.856 
4.864 
4.874 
4.884 

3.613 
3.647 
3.682 
3.717 
3.753 
3.796 
3.933 
4.052 
4.165 
4.205 
4.237 
4.384 
4.307 
4.337 
4.364 
4.396 
4.425 
4.444 
4.471 
4.496 
4.522 
4.554 
4.578 
4.605 
4.628 
4.662 
4.686 
4.712 
4.737 
4.763 
4.793 
4.837 
4.882 
4.927 
4.972 
5.006 
5.046 
5.093 
5.149 
5.178 
5.216 
5.254 

4.904 
4.914 
4.928 
4.942 
4.954 
4.964 
4.978 
4.998 
5.012 
5.018 
5.022 
5.024 
5.026 
5.028 
5.030 
5.034 
4.036 
5.038 
5.040 
5.044 
5.048 
5.052 
5.054 
5.058 
5.060 
5.062 
5.064 
5.068 
5.072 
5.076 
5.080 
5.084 
5.086 
5.090 
5.092 
5.094 
5.098 
5.104 
5.108 
5.110 
5.114 
5.118 

5.337 
5.380 
5.444 
5.512 
5.578 
5.635 
5.729 
5.886 
6.03 1 
6.120 
6.193 
6.235 
6.276 
6.325 
6.377 
6.467 
6.539 
6.614 
6.694 
6.905 
7.222 
7.625 
7.877 
8.158 
8.281 
8.386 
8.476 
8.594 
8.702 
8.789 
8.867 
8.935 
8.972 
9.026 
9.054 
9.085 
9.128 
9.185 
9.223 
9.241 
9.273 
9.304 

5.128 
5.132 
5.140 
5.150 
5.162 
5.168 
5.180 
5.192 
5.204 
5.212 
5.218 
5.254 
5.290 
5.316 
5.346 
5.376 
5.412 
5.484 
5.550 
5.594 
5.660 
5.722 
5.788 
5.842 
5.900 
5.938 
6.008 
6.064 
6.140 
6.212 
6.282 
6.348 
6.418 
6.468 
6.536 
6.612 
6.666 
6.854 
7.142 
7.268 
7.428 
7.544 

9.393 
9.436 
9.484 
9.536 
9.561 
9.605 
9.645 
9.681 
9.706 
9.722 
9.806 
9.878 
9.921 
9.967 
10.010 
10.055 
10.130 
10.191 
10.227 
10.274 
10.3 15 
10.354 
10.384 
10.414 
10.432 
10.463 
10.487 
10.5 16 
10.542 
10.566 
10.586 
10.608 
10.623 
10.642 
10.662 
10.675 
10.717 
10.773 
10.796 
10.823 
10.841 

4.436 3.576 4.896 5.302 5.122 9.330 7.726 10.866 
pKal = 5.846 
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Table AD138. Potentiometric Titration Data for the pK, Values of 1, lo-Phenanthroline in 
5.00 m NaCl at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mm01 Excess HCl, Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH= pHr + 1.073. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

4.408 5.018 6.208 9.982 0.000 
0.308 
0.618 
0.770 
1.106 
1.288 
1.472 
1.630 
1.992 
2.158 
2.336 
2.638 
2.942 
3.026 
3.352 
3.514 
3.686 
3.818 
3.948 
4.092 
4.242 
4.320 
4.364 
4.412 
4.448 
4.454 
4.460 
4.466 
4.474 
4.484 
4.494 
4.506 
4.516 
4.524 
4.532 
4.538 
4.550 
4.560 
4.570 
4.584 
4.590 
4.596 

0.978 
1.018 
1.061 
1.083 
1.134 
1.165 
1.196 
1.226 
1.296 
1.332 
1.373 
1.451 
1.541 
1.636 
1.698 
1.788 
1.878 
1.972 
2.088 
2.266 
2.573 
2.877 
3.115 
3.484 
3.670 
3.710 
3.746 
3.779 
3.824 
3.869 
3.917 
3.974 
4.011 
4.050 
4.086 
4.111 
4.156 
4.201 
4.236 
4.287 
4.306 
4.328 

4.620 
4.632 
4.648 
4.660 
4.666 
4.674 
4.682 
4.690 
4.702 
4.712 
4.722 
4.732 
4.742 
4.756 
4.770 
4.778 
4.786 
4.796 
4.808 
4.814 
4.824 
4.832 
4.842 
4.850 
4.858 
4.866 
4.874 
4.880 
4.886 
4.896 
4.910 
4.920 
4.932 
4.942 
4.952 
4.964 
4.972 
4.980 
4.988 
4.990 
4.998 
5.004 

4.445 
4.497 
4.53 1 
4.556 
4.580 
4.606 
4.630 
4.669 
4.699 
4.733 
4.763 
4.792 
4.835 
4.876 
4.902 
4.930 
4.963 
5.002 
5.021 
5.057 
5.085 
5.119 
5.147 
5.177 
5.206 
5.237 
5.259 
5.287 
5.325 
5.384 
5.433 
5.487 
5.543 
5.600 
5.669 
5.729 
5.784 
5.855 
5.880 
5.948 
6.025 

5.022 
5.026 
5.030 
5.032 
5.036 
5.038 
5.042 
5.044 
5.048 
5.052 
5.056 
5.060 
5.064 
5.068 
5.072 
5.074 
5.076 
5.078 
5.080 
5.084 
5.088 
5.092 
5.098 
5.102 
5.106 
5.116 
5.126 
5.134 
5.142 
5.152 
5.164 
5.172 
5.180 
5.190 
5.200 
5.208 
5.220 
5.230 
5.238 
5.246 
5.254 

4.604 4.355 

pK,* = 5.801 

5.012 6.116 5.300 

6.296 
6.384 
6.493 
6.57 1 
6.721 
6.826 
7.053 
7.333 
7.653 
7.979 
8.254 
8.438 
8.561 
8.676 
8.777 
8.830 
8.876 
8.913 
8.950 
9.004 
9.051 
9.101 
9.160 
9.197 
9.230 
9.306 
9.369 
9.414 
9.457 
9.503 
9.554 
9.587 
9.615 
9.649 
9.680 
9.703 
9.735 
9.761 
9.781 
9.798 
9.816 
9.899 

5.354 
5.412 
5.476 
5.532 
5.586 
5.636 
5.760 
5.890 
6.016 
6.114 
6.220 
6.332 
6.444 
6.588 
6.722 
6.898 
7.086 
7.260 
7.400 
7.596 
7.758 
7.922 
8.086 
8.270 
8.452 
8.640 

10.057 
10.123 
10.176 
10.222 
10.257 
10.338 
10.407 
10.463 
10.502 
10.546 ’ 
10.583 
20.616 
10.653 
10.686 
10.725 
10.762 
10.793 
10.816 
10.846 
10.870 
10.893 
10.913 
10.934 
10.954 
10.975 
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Table AD139. Potentiometric Titration Data for the pK, Values of 1, lo-Phenanthroline in 
5.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mm01 Excess HCl, Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH= pHr + 1.116. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 0.938 
0.312 0.983 
0.642 1.030 
0.920 1.073 
1.188 1.115 
1.494 1.169 
1.790 1.225 
2.052 1.278 
2.180 1.303 
2.440 1.365 
2.698 1.433 
2.972 1.515 
3.216 1.600 
3.366 1.661 
3.506 1.726 
3.574 1.760 
3.640 1.796 
3.726 1.848 
3.822 1.913 
3.978 2.041 
4.050 2.113 
4.116 2.192 
4.170 2.267 
4.228 2.366 
4.278 2.465 
4.282 2.480 
4.288 2.494 
4.336 2.629 
4.362 2.718 
4.390 2.834 
4.396 2.863 
4.404 2.902 
4.410 2.935 
4.418 2.980 
4.426 3.028 
4.434 3.077 
4.440 3.115 
4.448 3.168 
4.454 3.219 
4.462 3.264 
4.470 3.320 
4.478 3.376 

4.490 
4.498 
4.506 
4.512 
4.518 
4.522 
4.528 
4.534 
4.540 
4.546 
4.552 
4.558 
4.564 
4.570 
4.576 
4.582 
4.588 
4.592 
4.598 
4.604 
4.610 
4.618 
4.626 
4.634 
4.640 
4.646 
4.660 
4.670 
4.682 
4.692 
4.700 
4.712 
4.728 
4.738 
4.758 
4.768 
4.780 
4.788 
4.798 
4.808 
4.818 
4.830 
4.842 

3.456 
3.507 
3.558 
3.593 
3.633 
3.658 
3.688 
3.726 
3.759 
3.790 
3.821 
3.852 
3.881 
3.910 
3.937 
3.965 
3.991 
4.008 
4.034 
4.057 
4.076 
4.111 
4.139 
4.172 
4.195 
4.217 
4.268 
4.301 
4.345 
4.376 
4.403 
4.444 
4.493 
4.525 
4.585 
4.616 
4.656 
4.681 
4.712 
4.742 
4.773 
4.810 
4.846 

4.852 
4.860 
4.872 
4.884 
4.892 
4.902 
4.910 
4.918 
4.930 
4.940 
4.950 
4.964 
4.976 
4.982 
4.994 
5.002 
5.010 
5.018 
5.028 
5.038 
5.042 
5.044 
5.048 
5.054 
5.062 
5.068 
5.074 
5.082 
5.088 
5.092 
5.098 
5.104 
5.110 
5.118 
5.124 
5.128 
5.132 
5.136 
5.138 
5.140 
5.144 
5.148 
5.152 

4.877 5.154 8.777 
4.903 5.158 8.861 
4.940 5.160 8.916 
4.978 5.164 8.981 
5.006 5.166 9.017 
5.039 5.170 9.067 
5.067 5.172 9.100 
5.095 5.174 9.123 
5.136 5.178 9.165 
5.172 5.184 9.219 
5.210 5.188 9.255 
5.261 5.194 9.301 
5.303 5.200 9.342 
5.325 5.204 9.370 
5.387 5.208 9.394 
5.427 5.212 9.419 
5.461 5.216 9.441 
5.505 5.224 9.481 
5.557 5.232 9.517 
5.600 5.238 9.544 
5.642 5.246 9.576 
5.658 5.256 9.614 
5.683 5.262 9.636 
5.722 5.270 9.662 
5.780 5.278 9.686 
5.830 5.286 9.708 
5.881 5.294 9.73 1 
5.952 5.302 9.751 
6.016 5.310 9.771 
6.073 5.354 9.864 
6.151 5.384 9.918 
6.242 5.412 9.961 
6.375 5.444 10.006 
6.580 5.480 10.053 
6.841 5.626 10.197 
7.156 5.712 10.263 
7.577 5.784 10.3 12 
7.962 5.862 10.357 
8.159 5.948 10.402 
8.278 6.028 10.439 
8.451 6.102 10.470 
8.599 6.188 10.542 
8.716 6.270 10.565 4.484 3.415 
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Table AD139. Continued. 
NaOH, mL pHr 

6.520 10.614 
6.684 10.657 
6.846 10.695 
7.002 10.729 
7.200 10.766 
7.366 10.795 
7.558 10.825 
7.704 10.846 
7.920 10.876 
8.094 10.898 
8.262 10.918 
8.438 10.938 

pKal = 5.840 
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Table AD140. Potentiometric Titration Data for the pKa Values of l,lO-Phenanthroline in 
5.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mm01 Excess HCl. Titrant = 0.030 M NaOH in 4.97 m NaCl. DCH= DHr + 1.118. 

NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr 
^ *_- 1 ̂ ^Y 0.000 0.947 4.466 4.952 

4.986 
5.011 
5.038 
5.065 
5.100 
5.136 
5.178 
5.223 
5.278 
5.323 
5.365 
5.411 
5.467 
5.517 
5.582 
5.642 
5.708 
5.777 
5.829 
5.890 
5.961 
6.023 
6.104 
6.192 
6.304 
6.407 
6.454 
6.510 
6.629 
6.720 
6.811 
6.936 
7.195 
7.599 
7.945 
8.130 
8.326 
8.487 
8.606 
8.714 
8.807 

5.096 
5.098 
5.100 
5.104 
5.108 
5.110 
5.114 
5.118 
5.122 
5.124 
5.128 
5.132 
5.136 
5.140 
5.144 
5.148 
5.152 
5.154 
5.158 
5.162 
5.166 
5.182 
5.194 
5.208 
5.222 
5.236 
5.250 
5.264 
5.278 
5.292 
5.304 
5.320 
5.334 
5.344 
5.356 
5.374 
5.434 
5.494 
5.550 
5.606 
5.666 
5.748 
5.816 10.427 

8.956 
8.997 
9.027 
9.081 
9.128 
9.154 
9.194 
9.233 
9.269 
9.286 . 
9.318 
9.349 
9.377 
9.404 
9.429 
9.451 
9.476 
9.487 
9.507 
9.528 
9.547 
9.613 
9.658 
9.704 
9.747 
9.785 
9.821 
9.854 
9.885 
9.914 
9.936 
9.966 
9.989 
10.006 
10.023 
10.051 
10.126 
10.188 
10.243 
10.288 
10.334 
10.386 

0.338 0.994 4.470 
0.660 1.043 4.474 
0.974 1.090 4.478 
1.266 1.138 4.482 
1.558 1.190 4.490 
1.730 1.224 4.496 
2.034 1.286 4.502 
2.342 1.355 4.508 
2.654 1.439 4.514 
2.960 1.532 4.520 
3.128 1.592 4.528 
3.444 1.727 4.536 
3.584 1.801 4.542 
3.662 1.848 4.552 
3.760 1.912 4.560 
3.848 1.981 4.572 
3.944 2.067 4.580 
4.058 2.197 4.588 
4.118 2.282 4.598 
4.128 2.297 4.606 
4.138 2.314 4.614 
4.150 2.335 4.622 
4.172 2.375 4.628 
4.190 2.43 1 4.634 
4.214 2.460 4.644 
4.236 2.513 4.652 
4.252 2.554 4.658 
4.276 2.624 4.666 
4.286 2.656 4.674 
4.304 2.719 4.680 
4.316 2.765 4.692 
4.338 2.861 4.698 
4.358 2.963 4.704 
4.376 3.067 4.714 
4.398 3.212 4.724 
4.408 3.280 4.736 
4.418 3.351 4.742 
4.428 3.422 4.752 
4.438 3.489 4.764 
4.448 3.554 4.778 
4.458 3.618 4.788 
4.460 3.629 4.796 

3.66’1 
3.690 
3.713 
3.737 
3.758 
3.801 
3.832 
3.863 
3.893 
3.921. 
3.947 
3.985 
4.019 
4.046 
4.087 
4.120 
4.166 
4.196 
4.229 
4.265 
4.294 
4.323 
4.352 
4.374 
4.394 
4.427 
4.453 
4.475 
4.501 
4.528 
4.547 
4.587 
4.605 
4.626 
4.658 
4.689 
4.726 
4.746 
4.778 
4.816 
4.860 
4.892 
4.920 

4.8U6 
4.816 
4.824 
4.832 
4.840 
4.850 
4.860 
4.872 
4.884 
4.898 
4.908 
4.918 
4.928 
4.940 
4.950 
4.962 
4.972 
4.982 
4.992 
4.998 
5.006 
5.012 
5.018 
5.024 
5.030 
5.036 
5.040 
5.042 
5.044 
5.048 
5.050 
5.052 
5.054 
5.058 
5.062 
5.066 
5.068 
5.072 
5.076 
5.080 
5.084 
5.088 
5.092 8.884 
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Table AD140. Continued. 
NaOH, mL pHr 

5.904 10.474 
5.982 10.510 
6.040 10.536 
6.168 10.586 
6.322 10.638 
6.464 10.680 
6.630 10.724 
6.774 10.759 
6.906 10.788 
7.042 10.816 
7.192 10.844 
7.316 10.867 
7.458 10.890 
7.592 10.911 
7.726 10.930 
7.840 10.946 
7.998 10.967 
8.152 10.987 
pKal = 5.866 
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Table AD141. Potentiometric Titration Data for the pK, Values of l,lO-Phenanthroline in 
5.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 l,lO-Phenanthroline, 0.15 
mm01 Excess HCl, Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH= pHr + 1.056. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 1.009 4.500 3.915 4.916 5.368 
0.290 1.051 4.510 3.962 4.924 5.403 
0.630 1.100 4.518 3.999 4.932 5.438 
0.970 1.154 4.526 4.035 4.944 5.495 
1.326 1.212 4.536 4.076 4.962 5.582 
1.656 1.273 4.546 4.116 4.972 5.649 
1.990 1.339 4.552 4.137 4.982 5.711 
2.304 1.410 4.560 4.171 4.992 5.784 
2.654 1.500 4.570 4.208 5.002 5.863 
2.990 1.601 4.578 4.235 5.012 5.955 
3.316 1.729 4.588 4.279 5.018 6.024 
3.502 1.817 4.594 4.299 5.026 6.120 
3.676 1.913 4.602 4.325 5.034 6.260 
3.816 2.013 4.610 4.354 5.038 6.346 
3.962 2.145 4.618 4.380 5.042 6.438 
4.058 2.255 4.626 4.408 5.046 6.539 
4.174 2.435 4.634 4.435 5.050 6.697 
4.214 2.518 4.644 4.464 5.054 6.876 
4.244 2.601 4.652 4.493 5.058 7.128 
4.252 2.617 4.660 4.501 5.060 7.378 
4.270 2.672 4.666 4.538 5.064 7.667 
4.290 2.737 4.672 4.556 5.066 7.937 
4.300 2.778 4.680 4.579 5.068 8.120 
4.310 2.812 4.688 4.603 5.072 8.291 
4.324 2.884 4.698 4.636 5.074 8.431 
4.336 2.935 4.714 4.690 5.078 8.558 
4.352 3.022 4.728 4.727 5.082 8.661 
4.362 3.086 4.738 4.760 5.084 8.727 
4.370 3.122 4.748 4.792 5.088 8.802 
4.380 3.184 4.756 4.814 5.090 8.851 
4.390 3.280 4.764 4.839 5.094 8.912 
4.398 3.307 4.774 4.871 5.096 8.953 
4.406 3.356 4.786 4.906 5.098 8.985 
4.416 3.424 4.796 4.939 5.104 9.054 
4.426 3.497 4.804 4.964 5.108 9.101 
4.436 3.553 4.816 5.011 5.112 9.144 
4.444 3.603 4.824 5.038 5.116 9.181 
4.454 3.667 4.842 5.086 5.118 9.203 
4.462 3.716 4.858 5.143 5.122 9.234 
4.470 3.762 4.868 5.177 5.124 9.250 
4.476 3.792 4.876 5.211 5.132 9.305 
4.482 3.823 4.890 5.261 5.136 9.331 
4.490 3.868 4.904 5.318 5.140 9.357 

5.148 9.402 
5.154 9.433 
5.160 9.462 
5.166 9.490 
5.172 9.514 
5.178 9.539 
5.192 9.588 
5.204 9.634 
5.216 9.665 
5.228 9.699 
5.242 9.736 
5.266 9.789 
5.290 9.837 
5.306 9.869 
5.322 9.896 
5.336 9.922 
5.350 9.941 
5.366 9.965 
5.418 10.031 
5.478 10.098 
5.534 10.149 
5.576 10.185 
5.634 10.229 
5.678 10.261 
5.734 10.296 
5.844 10.360 
6.006 10.432 
6.106 10.473 
6.220 10.515 
6.328 10.550 
6.464 10.590 
6.586 10.622 
6.704 10.652 
6.818 10.676 
6.960 10.707 
7.138 10.740 
7.342 10.776 

pKal = 5.732 
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Table AD142. Potentiometric Titration Data for the pK, Values of TTA in 0.10 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 TTA, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.07 m NaCl, pcH =pHr - 0.037. 

NaOH, mL pHr NaOH, mL. pHr NaOH, mL. pHr NaOH, n-L pHr 
0.000 
0.210 
0.376 
0.550 
0.718 
0.864 
1.028 
1.312 
1.456 
1.618 
1.764 
1.910 
2.056 
2.214 
2.358 
2.504 
2.646 
2.790 
2.932 
3.058 
3.186 
3.320 
3.470 
3.624 
3.752 
3.896 
3.986 
4.070 
4.158 
4.218 
4.274 
4.330 
4.384 
4.430 
4.474 
4.522 
4.576 
4.626 
4.684 

5.032 
5.078 
5.110 
5.158 
5.191 
5.224 
5.258 
5.323 
5.370 
5.385 
5.435 
5.487 
5.5 14 
5.567 
5.578 
5.613 
5.641 
5.670 
5.698 
5.710 
5.762 
5.804 
5.817 
5.867 
5.926 
5.93 1 
5.955 
5.978 
6.010 
6.053 
6.07 1 
6.097 
6.124 
6.150 
6.176 
6.208 
6.244 
6.261 

4.736 3.422 5.176 4.973 5.362 6.311 5.596 9.888 

2.014 
2.041 
2.062 
2.083 
2.108 
2.128 
2.151 
2.193 
2.216 
2.241 
2.266 
2.291 
2.317 
2.347 
2.375 
2.405 
2.435 
2.469 
2.503 
2.535 
2.569 
2.608 
2.655 
2.708 
2.757 
2.818 
2.858 
2.899 
2.948 
2.98 1 
3.015 
3.050 
3.087 
3.121 
3.155 
3.194 
3.242 
3.292 
3.357 

4.784 
4.836 
4.884 
4.932 
4.942 
4.952 
4.960 
4.970 
4.980 
4.988 
4.998 
5.006 
5.014 
5.022 
5.030 
5.038 
5.046 
5.056 
5.068 
5.070 
5.072 
5.078 
5.086 
5.092 
5.094 
5.098 
5.102 
5.108 
5.112 
5.120 
5.128 
5.134 
5.138 
5.146 
5.148 
5.154 
5.158 
5.166 
5.172 

3.490 
3.574 
3.667 
3.775 
3.803 
3.832 
3.857 
3.890 
3.924 
3.950 
3.988 
4.019 
4.05 1 
4.084 
4.119 
4.153 
4.190 
4.239 
4.299 
4.308 
4.317 
4.350 
4.394 
4.428 
4.440 
4.462 
4.485 
4.52 1 
4.544 
4.594 
4.646 
4.685 
4.709 
4.762 
4.774 
4.8 17 
4.842 
4.899 
4.944 

5.180 5.003 
5.184 
5.195 
5.194 
5.200 
5.204 
5.208 
5.212 
5.220 
5.226 
5.228 
5.234 
5.240 
5.244 
5.250 
5.252 
5.256 
5.260 
5.264 
5.268 
5.270 
5.276 
5.282 
5.284 
5.292 
5.300 
5.302 
5.306 
5.310 
5.3 14 
5.320 
5.324 
5.328 
5.332 
5.336 
5.340 
5.346 
5.352 
5.356 

5.368 
5.372 
5.376 
5.382 
5.388 
5.396 
5.400 
5.402 
5.408 
5.412 
5.416 
5.422 
5.432 
5.444 
5.452 
5.456 
5.464 
5.472 
5.482 
5.488 
5.492 
5.498 
5.500 
5.512 
5.516 
5.520 
5.526 
5.532 
5.538 
5.546 
5.550 
5.554 
5.562 
5.566 
5.572 
5.576 
5.580 
5.584 
5.588 

6.358 
6.409 

6.335 

6.429 
6.464 
6.494 
6.525 
6.538 
6.588 
6.629 
6.666 
6.737 
6.772 
6.843 
7.003 
7.123 
7.249 
7.415 
7.560 
7.595 
7.680 
7.953 
8.135 
8.405 
8.569 
8.724 
8.936 
9.107 
9.258 
9.403 
9.472 
9.530 
9.620 
9.665 
9.718 
9.753 
9.783 
9.812 
9.840 
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Table AD142. Continued. 
NaOH, mL pHr NaOH, I-L pHr 

5.604 9.933 6.138 10.791 
5.612 9.974 6.188 10.825 
5.620 10.010 6.240 10.852 
5.628 10.043 6.288 10.882 
5.636 10.074 6.340 10.913 
5.668 10.179 6.398 10.939 
5.698 10.260 6.444 10.960 
5.728 10.327 6.500 10.984 
5.754 10.379 6.546 11.003 
5.778 10.420 
5.802 10.458 
5.832 10.503 
5.858 10.538 
5.882 10.566 
5.914 10.602 
5.946 10.640 
5.980 10.666 
6.028 10.710 
6.056 10.729 

pK,* = 6.23 
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Table AD143. Potentiometric Titration Data for the pK, Values of TTA in 0.10 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0 150 mm01 TTA, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.07 m NaCl, pcH = pHr + 0.009. 

NaOH, n-L pHr NaOH, rk pHr NaOH, mL pHr NaOH, mL pHr 
0.000 2.006 
0.170 2.027 
0.364 2.052 
0.532 2.073 
0.700 2.096 
0.858 2.118 
1.016 2.140 
1.168 2.162 
1.310 2.185 
1.474 2.210 
1.636 2.235 
1.804 2.264 
1.962 2.292 
2.104 2.317 
2.254 2.346 
2.394 2.374 
2.534 2.403 
2.676 2.435 
2.826 2.469 
2.970 2.505 
3.094 2.537 
3.226 2.573 
3.332 2.605 
3.464 2.646 
3.570 2.682 
3.680 2.722 
3.786 2.764 
3.898 2.810 
4.014 2.866 
4.116 2.919 
4.232 2.987 
4.342 3.062 
4.402 3.107 
4.446 3.142 
4.502 3.191 
4.560 3.247 
4.614 3.305 
4.668 3.371 
4.696 3.408 
4.720 3.442 

4.744 3.478 5.128 
4.772 3.524 5.134 
4.778 3.535 5.140 
4.788 3.553 5.146 
4.812 3.598 5.152 
4.832 3.639 5.158 
4.852 3.683 5.164 
4.878 3.748 5.168 
4.906 3.823 5.174 
4.926 3.892 5.178 
4.936 3.918 5.186 
4.942 3.940 5.192 
4.950 3.971 5.198 
4.958 4.001 5.204 
4.966 4.032 5.210 
4.974 4.065 5.216 
4.982 4.099 5.222 
4.988 4.126 5.228 
4.994 4.155 5.232 
5.002 4.192 5.236 
5.008 4.222 5.240 
5.014 4.252 5.244 
5.022 4.293 5.250 
5.028 4.326 5.258 
5.034 4.358 5.264 
5.040 4.391 5.270 
5.048 4.435 5.276 
5.056 4.482 5.282 
5.062 4.516 5.288 
5.068 4.553 5.292 
5.074 4.589 5.296 
5.080 4.626 5.300 
5.086 4.666 5.306 
5.092 4.703 5.312 
5.098 4.742 5.318 
5.104 4.783 5.322 
5.108 4.812 5.328 
5.114 4.853 5.334 
5.118 4.88 1 5.342 
5.122 4.909 5.348 

4.952 
4.996 
5.042 
5.089 
5.134 
5.180 
5.229 
5.259 
5.308 
5.336 
5.398 
5.444 
5.489 
5.533 
5.578 
5.62 1 
5.662 
5.705 
5.734 
5.761 
5.784 
5.810 
5.840 
5.889 
5.924 
5.958 
6.001 
6.035 
6.061 
6.083 
6.101 
6.122 
6.161 
6.191 
6.232 
6.258 
6.275 
6.312 
6.348 
6.384 

5.354 
5.360 
5.366 
5.372 
5.380 
5.386 
5.394 
5.400 
5.406 
5.412 
5.418 
5.424 
5.428 
5.436 
5.448 
5.456 
5.460 
5.466 
5.472 
5.478 
5.484 
5.490 
5.496 
5.500 
5.506 
5.510 
5.516 
5.522 
5.526 
5.532 
5.538 
5.544 
5.550 
5.554 
5.562 
5.566 
5.570 
5.576 
5.582 
5.588 

6.420 
6.46 1 
6.480 
6.505 
6.562 
6.608 
6.653 
6.696 
6.732 
6.778 
6.814 
6.876 
6.897 
7.066 
7.155 
7.386 
7.426 
7.494 
7.574 
7.688 
7.85 1 
8.007 
8.152 
8.228 
8.415 
8.506 
8.700 
8.852 
8.956 
9.106 
9.249 
9.356 
9.447 
9.501 
9.592 
9.63 1 
9.669 
9.718 
9.768 
9.808 
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Table AD143. Continued. 
NaOH, mL pHr NaOH, mL pHr 

5.594 9.847 6.018 10.689 
5.600 9.882 6.066 10.729 
5.608 9.925 6.120 10.767 
5.614 9.956 6.168 10.801 
5.620 9.984 6.214 10.829 
5.626 10.011 6.268 10.859 
5.632 10.036 6.326 10.891 
5.638 10.059 6.382 10.920 
5.644 10.082 6.436 10.945 
5.710 10.268 6.486 10.966 
5.736 10.326 6.532 10.988 
5.762 10.377 6.586 11.008 
5.790 10.424 
5.820 10.469 
5.850 10.511 
5.878 10.546 
5.908 10.581 
5.936 10.610 ’ 
5.964 10.638 
5.992 10.664 

pKal = 6.26 
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Table AD144. Potentiometric Titration Data for the pKa Values of TTA in 0.10 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 TTA, 0.15 mmol Excess HCl, Titrant = 0.030 
M NaOH in 0.07 m NaCl, pcH = pHr + 0.053. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr 
5.170 5.094 5.340 0.000 

4.552 

0.144 
0.294 
0.534 
0.698 
0.842 
0.982 
1.144 
1.302 
1.482 
1.638 
1.814 
1.954 
2.092 
2.254 
2.404 
2.548 
2.692 
2.830 
2.964 
3.100 
3.272 
3.372 
3.466 
3.566 
3.662 
3.764 
3.864 
3.956 
4.044 
4.110 
4.174 
4.238 
4.306 
4.372 
4.428 
4.474 
4.502 
4.528 

1.965 

3.203 

1.983 
2.003 
2.034 
2.056 
2.076 
2.096 
2.121 
2.145 
2.173 
2.200 
2.230 
2.254 
2.280 
2.312 
2.342 
2.373 
2.405 
2.438 
2.472 
2.508 
2.557 
2.588 
2.618 
2.652 
2.689 
2.727 
2.770 
2.812 
2.856 
2.890 
2.925 
2.964 
3.008 
3.054 
3.096 
3.134 
3.158 
3.181 

4.582 
4.614 

5.162 

4.650 
4.680 
4.710 
4.747 
4.776 
4.815 
4.858 
4.870 
4.884 
4.900 
4.914 
4.926 
4.938 
4.950 
4.962 
4.974 
4.988 
5.002 
5.014 
5.024 
5.036 
5.048 
5.058 
5.070 
5.084 
5.096 
5.108 
5.120 
5.124 
5.128 
5.132 
5.138 
5.142 
5.146 
5.150 
5.154 
5.156 

3.232 
3.265 
3.305 
3.341 
3.379 
3.424 
3.468 
3.569 
3.630 
3.658 
3.691 
3.732 
3.769 
3.803 
3.838 
3.876 
3.918 
3.961 
4.017 
4.076 
4.128 
4.174 
4.233 
4.294 
4.348 
4.416 
4.498 
4.569 
4.648 
4.727 
4.754 
4.78 1 
4.809 
4.850 
4.881 
4.911 
4.941 
4.970 
4.987 
5.032 

5.174 
5.178 
5.184 
5.188 
5.192 
5.196 
5.202 
5.206 
5.212 
5.216 
5.218 
5.222 
5.226 
5.230 
5.234 
5.238 
5.242 
5.246 
5.250 
5.252 
5.256 
5.262 
5.268 
5.272 
5.278 
5.282 
5.284 
5.290 
5.294 
5.300 
5.306 
5.310 
5.3 14 
5.318 
5.320 
5.324 
5.328 
5.332 
5.336 

5.125 
5.158 
5.207 
5.239 
5.272 
5.309 
5.358 
5.389 
5.438 
5.470 
5.485 
5.522 
5.551 
5.580 
5.618 
5.650 
5.684 
5.712 
5.739 
5.746 
5.780 
5.814 
5.863 
5.888 
5.955 
5.970 
5.982 
6.001 
6.023 
6.066 
6.094 
6.138 
6.155 
6.167 
6.175 
6.201 
6.225 
6.256 
6.278 

5.344 
5.348 
5.352 
5.358 
5.364 
5.368 
5.372 
5.376 
5.380 
5.386 
5.390 
5.394 
5.400 
5.404 
5.410 
5.416 
5.420 
5.424 
5.428 
5.434 
5.442 
5.448 
5.454 
5.460 
5.466 
5.474 
5.480 
5.486 
5.494 
5.500 
5.504 
5.510 
5.514 
5.520 
5.524 
5.528 
5.532 
5.538 
5.544 

6.301 
6.330 
6.338 

9.466 

6.385 
6.412 
6.452 
6.470 
6.479 
6.503 
6.544 
6.587 
6.613 
6.637 
6.665 
6.689 
6.743 
6.810 
6.843 
6.860 
6.887 
6.902 
7.019 
7.165 
7.234 
7.357 
7.492 
7.687 
7.838 
7.921 
8.208 
8.352 
8.409 
8.610 
8.709 
8.895 
9.011 
9.117 
9.227 
9.360 
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Table AD144. Continued. 
NaOH, mL pHr NaOH, mL pHr 

5.548 9.541 5.802 10.555 
5.554 9.625 
5.558 9.675 
5.564 9.739 
5.568 9.779 
5.574 9.832 
5.578 9.864 
5.584 9.908 
5.590 9.947 
5.594 9.974 
5.600 10.009 
5.604 10.03 1 
5.610 10.062 
5.616 10.090 
5.622 10.116 
5.630 10.151 
5.664 10.266 
5.698 10.358 
5.732 10.434 

5.856 10.630 
5.898 10.680 
5.948 10.734 
6.000 10.783 
6.040 10.817 
6.084 10.851 
6.142 10.895 
6.192 10.926 
6.234 10.952 
6.298 10.987 
6.358 11.018 

pK,* = 6.26 

274 



Table AD145. Potentiometric Titration Data for the pK, Values of TTA in 0.10 m NaCl at 
25°C. Initial Volume = 15.0 mL+ 0.0150 mm01 TTA, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.07 m NaCl, pcH = pHr + 0.025. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 

0.000 
0.156 
0.306 
0.464 
0.600 
0.746 
0.908 
1.022 
1.174 
1.316 
1.452 
1.574 
1.706 
1.842 
1.982 
2.104 
2.230 
2.344 
2.480 
2.604 
2.732 
2.866 
2.984 
3.094 
3.198 
3.336 
3.450 
3.554 
3.632 
3.722 
3.790 
3.862 
3.956 
4.036 
4.110 
4.200 
4.300 
4.384 
4.456 
4.510 
4.562 
4.618 

1.984 4.664 3.314 5.106 
2.004 4.698 3.355 5.112 
2.024 4.726 3.391 5.118 
2.044 4.750 3.425 5.124 
2.063 4.774 3.459 5.130 
2.080 4.806 3.511 5.136 
2.105 4.812 3.520 5.142 
2.120 4.822 3.537 5.148 
2.143 4.828 3.549 5.154 
2.165 4.836 3.564 5.158 
2.185 4.850 3.591 5.164 
2.206 4.858 3.606 5.170 
2.227 4.866 3.622 5.176 
2.250 4.876 3.643 5.182 
2.274 4.882 3.656 5.190 
2.297 4.894 3.683 5.196 
2.319 4.904 3.706 5.202 
2.342 4.910 3.720 5.208 
2.37 1 4.920 3.746 5.212 
2.397 4.928 3.766 5.218 
2.426 4.940 3.799 5.224 
2.457 4.946 3.816 5.230 
2.487 4.958 3.853 5.236 
2.516 4.964 3.872 5.242 
2.543 4.974 3.903 5.248 
2.584 4.980 3.924 5.258 
2.619 4.988 3.951 5.264 
2.654 4.996 3.982 5.272 
2.681 5.002 4.003 5.280 
2.715 5.008 4.026 5.286 
2.741 5.014 4.05 1 5.290 
2.772 5.020 4.075 5.298 
2.813 5.026 4.100 5.304 
2.852 5.032 4.125 5.312 
2.890 5.040 4.162 5.322 
2.939 5.048 4.200 5.330 
3.000 5.054 4.229 5.340 
3.060 5.060 4.258 5.350 
3.116 5.068 4.300 5.364 
3.160 5.076 4.341 5.374 
3.208 5.084 4.384 5.386 
3.264 5.092 4.428 5.396 

4.510 5.416 6.521 
4.544 5.428 
4.579 5.436 
4.618 5.450 
4.655 5.462 
4.690 5.472 
4.729 5.488 
4.769 5.500 
4.810 5.508 
4.837 5.518 
4.879 5.528 
4.920 5.540 
4.963 5.546 
5.007 5.554 
5.068 5.564 
5.112 5.574 
5.161 5.582 
5.203 5.594 
5.232 5.604 
5.282 5.618 
5.323 5.630 
5.371 5.642 
5.417 5.654 
5.462 5.666 
5.507 5.678 
5.578 5.688 
5.619 5.702 
5.675 5.712 
5.729 5.726 
5.765 5.740 
5.793 5.754 
5.841 5.766 
5.877 5.780 
5.927 5.872 
5.988 5.932 
6.036 5.994 
6.090 6.052 
6.146 6.098 
6.223 6.158 
6.276 6.210 
6.343 6.264 
6.400 6.332 

6.398 4.642 3.290 5.098 4.463 5.406 6.457 . 
pK,* = 6.20 

6.593 
6.643 
6.747 
6.842 
6.932 
7.098 
7.264 
7.402 
7.620 
7.962 
8.494 
8.739 
8.956 
9.120 
9.258 
9.367 
9.503 
9.612 
9.730 
9.816 
9.889 
9.952 
10.006 
10.054 
10.092 
10.137 
10.168 
10.207 
10.243 
10.277 
10.303 
10.332 
10.483 
10.559 
10.624 
10.677 
10.715 
10.759 
10.794 
10.827 
10.865 
10.900 
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Table AD146. Potentiometric Titration Data for the pK, Values of TTA in 0.30 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 TTA, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.27 m NaCl, PCH = DHr + 0.037. 

I A 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.936 4.950 9.855 
0.138 
0.308 
0.488 
0.640 
0.778 
0.932 
1.082 
1.244 
1.384 
1.528 
1.690 
1.852 
1.990 
2.126 
2.260 
2.390 
2.522 
2.658 
2.798 
2.954 
3.112 
3.238 
3.366 
3.500 
3.636 
3.766 
3.898 
4.038 
4.166 
4.294 
4.390 
4.454 
4.500 
4.558 
4.622 
4.672 
4.748 
4.810 
4.818 
4.856 
4.888 
4.918 

1.951 
1.970 
1.993 
2.012 
2.030 
2.053 
2.073 
2.090 
2.117 
2.139 
2.165 
2.193 
2.216 
2.240 
2.265 
2.291 
2.316 
2.345 
2.376 
2.412 
2.45 1 
2.484 
2.520 
2.560 
2.604 
2.648 
2.698 
2.760 
2.819 
2.887 
2.944 
2.984 
3.017 
3.061 
3.114 
3.155 
3.238 
3.311 
3.321 
3.373 
3.420 
3.470 

4.978 
5.014 
5.048 
5.086 
5.118 
5.126 
5.132 
5.138 
5.144 
5.152 
5.160 
5.168 
5.176 
5.186 
5.192 
5.198 
5.206 
5.214 
5.220 
5.228 
5.236 
5.244 
5.250 
5.258 
5.264 
5.272 
5.278 
5.284 
5.290 
5.296 
5.302 
5.310 
5.316 
5.324 
5.330 
5.336 
5.342 
5.350 
5.358 
5.366 
5.374 

3.529 
3.586 
3.661 
3.744 
3.853 
3.960 
3.991 
4.015 
4.040 
4.066 
4.101 
4.137 
4.173 
4.213 
4.266 
4.298 
4.330 
4.372 
4.418 
4.452 
4.502 
4.552 
4.604 
4.644 
4.699 
4.742 
4.800 
4.843 
4.899 
4.937 
4.985 
5.037 
5.107 
5.157 
5.228 
5.275 
5.327 
5.380 
5.445 
5.510 
5.572 
5.635 

5.390 
5.394 
5.400 
5.410 
5.418 
5.426 
5.434 
5.442 
5.448 
5.454 
5.460 
5.468 
5.476 
5.482 
5.490 
5.496 
5.504 
5.512 
5.520 
5.530 
5.538 
5.544 
5.552 
5.560 
5.568 
5.574 
5.582 
5.590 
5.598 
5.604 
5.612 
5.618 
5.624 
5.630 
5.636 
5.644 
5.652 
5.658 
5.666 
5.672 
5.680 
5.686 

pK,* = 6.17 
5.382 5.694 5.692 

5.754 
5.785 
5.830 
5.895 
5.949 
6.003 
6.057 
6.105 
6.143 
6.183 
6.222 
6.275 
6.329 
6.371 
6.427 
6.491 
6.529 
6.595 
6.661 
6.749 
6.842 
6.904 
7.001 
7.128 
7.284 
7.441 
7.753 
8.233 
8.638 
8.840 
9.044 
9.172 
9.265 
9.348 
9.414 
9.495 
9.565 
9.613 
9.671 
9.710 
9.755 
9.787 
9.818 

5.700 
5.708 
5.716 
5.724 
5.732 
5.740 
5.794 
5.824 
5.858 
5.890 
5.920 
5.952 
5.980 
6.012 
6.048 
6.094 
6.140 
6.182 
6.222 
6.262 
6.318 
6.368 
6.402 
6.456 
6.496 
6.540 
6.590 
6.636 
6.684 
6.724 
6.784 
6.846 
6.914 
6.942 
6.966 
6.996 
7.024 

9.890 
9.921 
9.950 
9.979 
10.070 
10.144 
10.206 
10.269 
10.320 
10.362 
10.403 
10.437 
10.472 
10.510 
10.551 
10.590 
10.623 
10.65 1 
10.678 
10.721 
10.748 
10.766 
10.792 
10.809 
10.828 
10.849 
10.873 
10.890 
10.904 
10.924 
10.946 
10.966 
10.975 
10.982 
10.995 
11.003 
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Table AD147. Potentiometric Titration Data for the pK, Values of TTA in 0.30 m NaCl at 
25°C. Initial Volume = 15.0 nL, 0.0150 mmol TTA, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.27 m NaCl. DCH = DHr + 0.038. 

, I 

NaOH, mL pHr NaOH, nk pHr NaOH, n-L pHr NaOH, n-L pHr 
0.000 
0.146 
0.290 
0.428 
0.600 
0.752 
0.874 
0.982 
1.106 
1.240 
1.374 
1.506 
1.632 
1.768 
1.858 
1.968 
2.064 
2.184 
2.328 
2.492 
2.612 
2.732 
2.864 
2.984 
3.126 
3.258 
3.386 
3.536 
3.636 
3.736 
3.852 
4.002 
4.126 
4.240 
4.356 
4.414 
4.486 
4.538 
4.594 
4.660 

1.935 4.716 
1.949 4.740 
1.967 4.762 
1.985 4.786 
2.007 4.810 
2.025 4.830 
2.044 4.854 
2.062 4.860 
2.080 4.868 
2.099 4.884 
2.119 4.892 
2.140 4.900 
2.160 4.908 
2.183 4.918 
2.198 4.926 
2.218 4.934 
2.236 4.940 
2.259 4.948 
2.286 4.956 
2.320 4.962 
2.345 4.972 
2.372 4.980 
2.403 4.986 
2.43 1 4.994 
2.469 5.004 
2.506 5.012 
2.544 5.020 
2.593 5.028 
2.627 5.034 
2.665 5.040 
2.711 5.046 
2.778 5.052 
2.841 5.060 
2.905 5.066 
2.982 5.074 
3.023 5.082 
3.077 5.090 
3.121 5.096 
3.172 5.104 
3.239 5.110 

3.303 5.118 
3.334 
3.364 
3.398 
3.434 
3.467 
3.508 
3.520 
3.536 
3.569 
3.587 
3.605 
3.622 
3.646 
3.666 
3.685 
3.702 
3.722 
3.745 
3.762 
3.791 
3.8 14 
3.835 
3.861 
3.896 
3.924 
3.953 
3.983 
4.008 
4.032 
4.055 
4.080 
4.116 
4.143 
4.179 
4.217 
4.256 
4.286 
4.326 
4.357 

5.126 
5.134 
5.142 
5.150 
5.158 
5.166 
5.172 
5.178 
5.184 
5.190 
5.196 
5.204 
5.212 
5.218 
5.224 
5.230 
5.236 
5.244 
5.250 
5.256 
5.262 
5.270 
5.278 
5.284 
5.290 
5.298 
5.302 
5.306 
5.310 
5.316 
5.320 
5.324 
5.328 
5.332 
5.338 
5.344 
5.350 
5.354 
5.360 

4.401 5.366 6.109 
4.443 5.370 6.136 
4.49 1 5.376 6.176 
4.537 5.380 6.203 
4.585 5.384 6.230 
4.635 5.388 6.257 
4.687 5.394 6.298 
4.701 5.400 6.337 
4.742 5.404 6.366 
4.782 5.408 6.393 ’ 
4.82 1 5.412 6.422 
4.865 5.418 6.465 
4.922 5.422 6.494 
4.98 1 5.428 6.540 
5.027 5.434 6.589 
5.076 5.440 6.639 
5.126 5.444 6.673 
5.174 5.452 6.749 
5.241 5.458 6.8 14 
5.286 5.466 6.905 
5.336 5.476 7.037 
5.384 5.486 7.217 
5.446 5.492 7.371 
5.507 5.498 7.563 
5.553 5.506 7.978 
5.598 5.516 8.617 
5.656 5.522 8.862 
5.686 5.528 9.043 
5.716 5.536 9.219 
5.745 5.544 9.308 
5.787 5.556 9.461 
5.813 5.562 9.526 
5.842 5.568 9.583 
5.869 5.598 9.762 
5.894 5.626 9.905 
5.935 5.654 10.006 
5.978 5.686 10.104 
6.016 5.716 10.177 
6.043 5.748 10.242 
6.072 5.782 10.306 
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Table AD147. Continued. 
NaOH, mL pHr NaOH, mL pHr 

5.812 10.354 6.876 11.014 
5.840 10.393 
5.874 10.438 
5.908 10.478 
5.940 10.515 
5.970 10.546 
6.024 10.595 
6.084 10.643 
6.130 10.677 
6.180 10.711 
6.250 10.753 
6.306 10.786 
6.358 10.812 
6.410 10.838 
6.474 10.867 
6.542 10.896 
6.610 10.922 
6.682 10.949 
6.748 10.973 
6.814 10.995 

pKal = 6.22 
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Table AD148. Potentiometric Titration Data for the pK, Values of TTA in 0.50 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 TTA, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.47 m NaCl, pcH = pHr + 0.170. 

NaOH, mL pHr NaOH, mL pH.r NaOH, mL pHr NaOH, mL pHr 
0.000 1.845 
0.142 1.862 
0.304 1.880 
0.472 1.903 
0.640 1.923 
0.810 1.946 
0.952 1.965 
1.096 1.985 
1.220 2.003 
1.354 2.023 
1.480 2.042 
1.612 2.063 
1.734 2.083 
1.874 2.107 
2.026 2.133 
2.154 2.157 
2.298 2.184 
2.402 2.203 
2.548 2.233 
2.672 2.260 
2.866 2.303 
2.982 2.331 
3.124 2.367 
3.252 2.401 
3.388 2.441 
3.532 2.485 
3.652 2.525 
3.750 2.561 
3.824 2.587 
3.912 2.623 
3.992 2.656 
4.056 2.684 
4.122 2.715 
4.186 2.747 
4.262 2.788 
4.344 2.839 
4.370 2.85 1 
4.432 2.891 
4.474 2.919 
4.506 2.942 

4.542 2.970 
4.576 2.995 
4.608 3.022 
4.638 3.049 
4.672 3.078 
4.712 3.118 
4.742 3.151 
4.776 3.190 
4.806 3.226 
4.812 3.233 
4.820 3.244 
4.844 3.276 
4.874 3.322 
4.900 3.363 
4.928 3.411 
4.942 3.437 
4.956 3.465 
4.964 3.483 
4.972 3.500 
4.980 3.519 
4.990 3.544 
4.998 3.563 
5.008 3.588 
5.016 3.610 
5.024 3.630 
5.032 3.653 
5.040 3.677 
5.054 3.720 
5.064 3.752 
5.078 3.802 
5.088 3.838 
5.096 3.869 
5.104 3.901 
5.112 3.934 
5.120 3.968 
5.126 3.994 
5.134 4.030 
5.142 4.068 
5.150 4.105 
5.158 4.147 

5.166 4.188 
5.174 4.23 1 
5.182 4.277 
5.190 4.322 
5.198 4.37 1 
5.204 4.408 
5.210 4.448 
5.218 4.496 
5.226 4.549 
5.234 4.604 
5.240 4.645 
5.246 4.688 
5.250 4.716 
5.254 4.745 
5.260 4.789 
5.264 4.821 
5.268 4.851 
5.274 4.896 
5.280 4.945 
5.284 4.978 
5.288 5.010 
5.292 5.043 
5.296 5.077 
5.302 5.128 
5.306 5.157 
5.310 5.193 
5.312 5.208 
5.316 5.243 
5.320 5.276 
5.324 5.307 
5.328 5.340 
5.332 5.372 
5.334 5.386 
5.338 5.421 
5.344 5.472 
5.348 5.495 
5.350 5.505 
5.354 5.540 
5.358 5.568 
5.362 5.594 

5.364 
5.370 
5.374 
5.380 
5.384 
5.388 
5.394 
5.398 
5.404 
5.408 
5.414 
5.420 
5.424 
5.430 
5.434 
5.442 
5.448 
5.456 
5.460 
5.468 
5.474 
5.478 
5.482 
5.488 
5.492 
5.498 
5.506 
5.514 
5.518 
5.524 
5.530 
5.538 
5.544 
5.550 
5.556 
5.562 
5.566 
5.572 
5.576 
5.582 

5.603 
5.645 
5.672 
5.713 
5.739 
5.766 
5.806 
5.830 
5.869 
5.893 
5.930 
5.966 
5.992 
6.030 
6.053 
6.102 
6.142 
6.190 
6.215 
6.268 
6.307 
6.334 
6.361 
6.403 
6.43 1 
6.473 
6.538 
6.603 
6.645 
6.695 
6.750 
6.840 
6.917 
7.005 
7.107 
7.236 
7.342 
7.552 
7.784 
8.038 
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Table AD148. Continued. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

5.588 8.280 5.818 10.034 6.776 10.807 
5.594 8.470 5.848 10.098 6.854 10.834 
5.602 8.675 5.880 10.157 6.928 10.859 
5.606 8.760 5.906 10.200 7.020 10.887 
5.612 8.863 5.936 10.244 7.124 10.916 
5.618 8.959 5.966 10.286 7.202 10.939 
5.624 9.038 5.998 10.326 7.284 10.959 
5.630 9.114 6.028 10.358 7.354 10.975 
5.638 9.204 6.060 10.392 
5.652 9.33 1 6.102 10.432 
5.664 9.423 6.140 10.465 
5.676 9.504 6.198 10.511 
5.688 9.575 6.238 10.540 
5.700 9.639 6.280 10.569 
5.710 9.686 6.342 10.607 
5.718 9.725 6.402 10.643 
5.732 9.782 6.490 10.686 
5.744 9.826 6.568 10.723 
5.756 9.866 6.644 10.755 
5.784 9.952 6.704 10.780 

pKal = 6.22 
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Table AD149. Potentiometric Titration Data for the pK, Values of TTA in 0.50 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 TTA, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.47 m NaCl, pcH = pHr + 0.190. 
NaOH, mL pHr NaOH, niL pHr NaOH, nL pHr NaOH, mL pHr 

- 0.000 1.834 4.832 3.330 5.284 5.441 5.554 8.721 
0.264 1.866 4.858 3.374 5.288 5.474 
0.406 1.885 4.886 3.425 5.292 5.500 
0.534 1.901 4.910 3.474 5.298 5.541 
0.720 1.925 4.934 3.527 5.304 5.581 
0.876 1.950 4.942 3.547 5.310 5.620 
1.036 1.971 4.952 3.572 5.314 5.646 
1.182 1.993 4.964 3.605 5.320 5.685 
1.330 2.014 4.978 3.645 5.328 5.734 
1.480 2.038 4.990 3.681 5.334 5.770 
1.630 2.061 4.998 3.707 5.338 5.795 
1.772 2.085 5.012 3.752 5.344 5.831 
1.898 2.106 5.022 3.789 5.350 5.867 
2.068 2.136 5.030 3.818 5.356 5.903 
2.210 2.163 5.036 3.842 5.362 5.938 
2.372 2.194 5.046 3.881 5.368 5.972 
2.534 2.227 5.056 3.924 5.376 6.019 
2.686 2.260 5.066 3.967 5.382 6.051 
2.820 2.290 5.076 4.014 5.388 6.086 
2.958 2.323 5.086 4.063 5.394 6.121 
3.136 2.370 5.096 4.113 5.402 6.167 
3.284 2.409 5.106 4.165 5.410 6.215 
3.426 2.453 5.116 4.221 5.416 6.252 
3.566 2.498 5.124 4.266 5.422 6.287 
3.642 2.523 5.134 4.324 5.428 6.323 
3.728 2.554 5.142 4.373 5.436 6.376 
3.814 2.586 5.152 4.437 5.444 6.430 
3.890 2.617 5.160 4.488 5.450 6.471 
3.960 2.647 5.168 4.539 5.456 6.516 
4.032 2.680 5.180 4.623 5.462 6.563 
4.108 2.716 5.186 4.666 5.468 6.612 
4.192 2.760 5.196 4.740 5.474 6.666 
4.274 2.806 5.206 4.818 5.478 6.701 
4.354 2.856 5.214 4.882 5.484 6.760 
4.420 2.902 5.220 4.931 5.492 6.843 
4.480 2.946 5.228 4.997 5.498 6.918 
4.538 2.992 5.236 5.061 5.504 7.002 
4.598 3.046 5.246 5.143 5.512 7.142 
4.654 3.101 5.252 5.191 5.520 7.313 
4.694 3.144 5.260 5.256 5.528 7.562 
4.728 3.185 5.266 5.303 5.536 7.967 
4.778 3.249 5.270 5.336 5.542 8.271 
4.810 3.295 5.276 5.382 5.548 8.523 

5.560 8.890 
5.568 9.045 
5.574 9.145 
5.580 9.229 
5.588 9.330 
5.606 9.492 
5.624 9.619 
5.646 9.740 
5.670 9.852 
5.688 9.912 
5.706 9.970 
5.728 10.033 
5.792 10.171 
5.870 10.298 
5.914 10.356 
5.962 10.411 
6.012 10.461 
6.064 10.5 14 
6.124 10.557 
6.182 10.599 
6.274 10.655 
6.358 10.702 
6.468 10.759 
6.564 10.799 
6.652 10.835 
6.756 10.872 
6.822 10.896 
6.882 10.912 
6.976 10.940 
7.026 10.956 
7.092 10.973 
7.154 10.991 
7.212 11.008 

pKal = 6.23 
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Table AD150. Potentiometric Titration Data for the pK, Values of TTA in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 TTA, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.97 m NaCl, pcH = pHr + 0.188. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 1.820 4.776 3.206 5.196 
0.134 1.836 4.806 3.247 5.200 
0.298 1.857 4.836 3.291 5.202 
0.480 1.880 4.850 3.315 5.208 
0.654 1.903 4.862 3.334 5.214 
0.820 1.925 4.872 3.353 5.220 
0.968 1.945 4.882 3.371 5.224 
1.128 1.968 4.892 3.390 5.228 
1.276 1.990 4.904 3.414 5.230 
1.454 2.017 4.914 3.434 5.234 
1.592 2.039 4.926 3.460 5.238 
1.742 2.063 4.936 3.483 5.242 
1.910 2.092 4.946 3.506 5.246 
2.070 2.120 4.956 3.531 5.250 
2.236 2.151 4.966 3.557 5.254 
2.380 2.180 4.976 3.583 5.258 
2.516 2.207 4.986 3.612 5.262 
2.660 2.237 4.996 3.640 5.268 
2.786 2.265 5.006 3.671 5.272 
2.920 2.297 5.014 3.696 5.278 
3.056 2.331 5.024 3.727 5.284 
3.196 2.368 5.034 3.765 5.288 
3.334 2.407 5.044 3.802 5.294 
3.476 2.451 5.054 3.839 5.298 
3.556 2.476 5.064 3.878 5.304 
3.678 2.518 5.074 3.918 5.308 
3.764 2.550 5.084 3.965 5.312 
3.844 2.581 5.094 4.013 5.318 
3.924 2.613 5.104 4.065 5.326 
4.004 2.648 5.114 4.115 5.332 
4.086 2.688 5.122 4.159 5.338 
4.178 2.734 5.130 4.202 5.346 
4.250 2.773 5.138 4.248 5.354 
4.358 2.837 5.148 4.309 5.362 
4.422 2.870 5.156 4.359 5.370 
4.486 2.925 5.166 4.428 5.376 
4.534 2.962 5.170 4.454 5.382 
4.578 2.998 5.174 4.481 5.388 
4.614 3.031 5.178 4.509 5.396 
4.648 3.062 5.180 4.529 5.402 
4.680 3.095 5.184 4.552 5.408 
4.714 3.132 5.188 4.579 5.416 

< A33 4.744 3.167 5.192 4.607 >.-+A& 

pK,* = 6.25 

4.639 
4.670 
4.690 
4.735 
4.776 
4.827 
4.864 
4.900 
4.922 
4.951 
4.986 
5.019 
5.047 
5.077 
5.142 
5.181 
5.212 
5.264 
5.308 
5.352 
5.407 
5.444 
5.489 
5.523 
5.566 
5.591 
5.621 
5.662 
5.720 
5.762 
5.789 
5.848 
5.898 
5.945 
5.993 
6.031 
6.063 
6.103 
6.148 
6.180 
6.211 
6.266 
6.298 

51428 6.334 
5.434 6.371 
5.440 6.410 
5.446 6.452 
5.454 6.506 
5.460 6.553 
5.466 6.602 
5.472 6.649 
5.478 6.702 
5.484 6.758 
5.490 6.819 
5.496 6.885 
5.502 6.962 
5.510 7.079 
5.516 7.192 
5.524 7.396 
5.530 7.605 
5.538 8.032 
5.544 8.358 
5.550 8.631 
5.556 8.839 
5.564 9.019 
5.572 9.156 
5.578 9.250 
5.584 9.328 
5.626 9.654 
5.668 9.867 
5.710 9.997 
5.754 10.103 
5.794 10.187 
5.834 10.257 
5.874 10.315 
5.916 10.369 
5.988 10.447 
6.062 10.513 
6.126 10.560 
6.186 10.603 
6.242 10.638 
6.310 10.679 
6.384 10.717 
6.468 10.759 
6.548 10.792 
6.612 10.817 
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Table AD151. Potentiometric Titration Data for the pK, Values of TTA in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 TTA, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.97 m NaCl, DCH = DHr + 0.282. 

I A 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.732 
0.186 1.745 
0.354 1.766 
0.512 1.786 
0.676 1.807 
0.838 1.829 
0.978 1.848 
1.150 1.872 
1.314 1.897 
1.452 1.917 
1.586 1.939 
1.712 1.959 
1.842 1.982 
1.980 2.006 
2.144 2.035 
2.290 2.062 
2.424 2.088 
2.548 2.113 
2.686 2.143 
2.818 2.173 
2.946 2.204 
3.082 2.239 
3.200 2.270 
3.314 2.303 
3.462 2.347 
3.586 2.387 
3.668 2.415 
3.746 2.443 
3.822 2.472 
3.918 2.510 
3.998 2.544 
4.066 2.574 
4.164 2.623 
4.258 2.673 
4.352 2.730 
4.404 2.763 
4.460 2.803 
4.512 2.841 
4.558 2.877 
4.614 2.924 
4.656 2.963 
4.708 3.015 
4.754 3.067 

4.800 3.125 5.286 5.108 5.516 7.037 
4.850 3.195 5.290 5.138 5.520 7.109 
4.906 3.289 5.294 5.170 5.526 7.268 
4.958 3.391 5.298 5.202 5.532 7.491 
4.962 3.401 5.302 5.234 5.538 7.886 
4.968 3.415 5.308 5.282 5.544 8.237 
4.978 3.440 5.312 5.313 5.550 8.515 
4.990 3.472 5.320 5.376 5.556 8.718 
5.002 3.505 5.326 5.426 5.560 8.835 
5.014 3.541 5.332 5.466 5.564 8.918 
5.024 3.571 5.336 5.495 5.568 9.000 
5.036 3.609 5.340 5.524 5.574 9.101 
5.048 3.650 5.344 5.554 5.580 9.214 
5.060 3.694 5.350 5.594 5.612 9.479 
5.070 3.731 5.356 5.644 5.640 9.640 
5.082 3.781 5.362 5.679 5.670 9.770 
5.092 3.823 5.368 5.718 5.702 9.877 
5.104 3.876 5.374 5.755 5.732 9.959 
5.112 3.917 5.378 5.779 5.760 10.022 
5.122 3.965 5.384 5.816 5.792 10.085 
5.134 4.026 5.390 5.855 5.826 10.143 
5.140 4.059 5.394 5.879 5.864 10.202 
5.146 4.093 5.398 5.906 5.898 10.245 
5.152 4.125 5.404 5.942 5.932 10.286 
5.158 4.158 5.408 5.967 5.978 10.337 
5.168 4.217 5.414 6.004 6.026 10.383 
5.176 4.268 5.420 6.044 6.086 10.434 
5.184 4.317 5.426 6.08 1 6.156 10.485 
5.190 4.355 5.432 6.119 6.230 10.534 
5.196 4.412 5.436 6.147 6.294 10.573 
5.200 4.430 5.442 6.190 6.356 10.607 
5.208 4.482 5.448 6.23 1 6.426 10.643 
5.220 4.566 5.454 6.275 6.498 10.675 
5.226 4.620 5.460 6.321 6.588 10.712 
5.232 4.668 5.466 6.372 6.662 10.742 
5.238 4.709 5.472 6.420 6.734 10.767 
5.244 4.756 5.476 6.455 6.824 10.796 
5.250 4.811 5.482 6.513 6.936 10.832 
5.256 4.857 5.488 6.579 7.042 10.861 
5.262 4.904 5.494 6.642 7.126 10.883 
5.268 4.950 5.498 6.691 7.218 10.906 
5.274 5.002 5.504 6.825 7.320 10.930 
5.280 5.067 5.510 6.896 7.408 10.950 

pK,* = 6.17 
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Table AD152. Potentiometric Titration Data for the pK, Values of TTA in 1 .OO m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 TTA, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.97 m NaCl, pcH = pHr + 0.28 1. 
NaOH, mL pHr NaOH, n-L pHr NaOH, n-L pHr NaOH, n-L pHr 

0.000 1.722 4.910 3.355 5.260 5.168 5.536 8.781 
0.258 1.751 4.930 3.402 5.266 5.212 5.542 8.913 
0.534 1.785 4.948 3.446 5.272 5.262 5.548 8.987 
0.806 1.821 4.962 3.484 5.280 5.318 5.554 9.063 
1.078 1.858 4.974 3.520 5.286 5.361 5.560 9.133 
1.348 1.898 4.984 3.550 5.290 5.387 5.566 9.194 
1.578 1.933 4.996 3.590 5.298 5.443 5.572 9.248 
1.846 1.976 5.008 3.631 5.304 5.482 5.580 9.316 
2.122 2.025 5.020 3.674 5.310 5.522 5.586 9.357 
2.272 2.053 5.032 3.721 5.318 5.574 5.594 9.412 
2.408 2.080 5.044 3.770 5.322 5.601 5.602 9.462 
2.528 2.103 5.056 3.822 5.328 5.638 5.630 9.601 
2.636 2.126 5.068 3.879 5.334 5.676 5.664 9.728 
2.756 2.153 5.080 3.939 5.340 5.713 5.690 9.807 
2.852 2.175 5.090 3.990 5.346 5.749 5.722 9.891 
2.978 2.203 5.100 4.044 5.356 5.808 5.756 9.963 
3.080 2.230 5.110 4.100 5.364 5.858 5.786 10.018 
3.206 2.262 5.114 4.122 5.370 5.894 5.820 10.073 
3.322 2.296 5.118 4.147 5.376 5.930 5.858 10.127 
3.440 2.33 1 5.122 4.169 5.382 5.967 5.900 10.180 
3.572 2.373 5.128 4.205 5.388 6.007 5.948 10.233 
3.696 2.416 5.134 4.241 5.394 6.044 6.006 10.290 
3.814 2.460 5.138 4.266 5.400 6.084 6.060 10.337 
3.936 2.511 5.144 4.304 5.406 6.121 6.116 10.381 
4.022 2.549 5.150 4.345 5.412 6.163 6.176 10.422 
4.136 2.604 5.156 4.383 5.418 6.203 6.246 10.466 
4.240 2.661 5.164 4.436 5.424 6.245 6.314 10.505 
4.356 2.733 5.170 4.477 5.432 6.305 6.380 10.540 
4.422 2.778 5.174 4.504 5.440 6.370 6.450 10.572 
4.486 2.826 5.180 4.543 5.448 6.437 6.522 10.604 
4.528 2.860 5.186 4.587 5.454 6.490 6.618 10.643 
4.596 2.919 5.192 4.635 5.462 6.572 6.696 10.67 1 
4.638 2.960 5.198 4.685 5.470 6.692 6.792 10.704 
4.678 3.001 5.204 4.725 5.476 6.765 6.892 10.735 
4.704 3.031 5.210 4.772 5.482 6.860 6.990 10.763 
4.732 3.065 5.216 4.819 5.488 6.973 7.096 10.792 
4.756 3.094 5.222 4.867 5.494 7.153 7.182 10.814 
4.782 3.130 5.228 4.914 5.500 7.356 7.290 10.839 
4.810 3.171 5.232 4.944 5.506 7.662 7.396 10.861 
4.832 3.205 5.238 4.994 5.512 8.052 7.490 10.881 
4.858 3.250 5.242 5.026 5.516 8.214 7.610 10.903 
4.864 3.260 5.246 5.062 5.522 8.449 7.746 10.928 
4.894 3.321 

pK,* = 6.17 

5.254 5.121 5.530 8.651 7.958 10.963 
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Table AD153. Potentiometric Titration Data for the pK, Values of TTA in 1.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 TTA, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 0.97 m NaCl. DCH = tHr + 0.241. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.310 
0.602 
0.872 
1.160 
1.442 
1.702 
1.958 
2.234 
2.490 
2.748 
3.008 
3.352 
3.492 
3.624 
3.744 
3.864 
3.996 
4.120 
4.246 
4.364 
4.472 
4.586 
4.700 
4.758 
4.802 
4.848 
4.888 
4.930 
4.972 
5.004 
5.038 
5.046 
5.056 
5.066 

1.762 5.074 3.953 
1.798 5.084 4.003 
1.835 5.096 4.07 1 
1.871 5.106 4.128 
1.910 5.114 4.176 
1.952 5.122 4.225 
1.992 5.132 4.286 
2.036 5.144 4.364 
2.086 5.154 4.43 1 
2.136 5.162 4.485 
2.191 5.170 4.54 1 
2.252 5.180 4.611 
2.3 17 5.188 4.669 
2.389 5.198 4.746 
2.433 5.208 4.822 
2.476 5.218 4.906 
2.523 5.228 4.983 
2.580 5.236 5.046 
2.640 5.244 5.109 
2.710 5.254 5.186 
2.783 5.262 5.248 
2.862 5.270 5.305 
2.959 5.280 5.374 
3.082 5.290 5.442 
3.156 5.300 5.507 
3.217 5.310 5.574 
3.292 5.318 5.624 
3.367 5.330 5.697 
3.458 5.342 5.774 
3.566 5.352 5.833 
3.666 5.362 5.893 
3.787 5.372 5.953 
3.823 5.382 6.013 
3.867 5.394 6.087 
3.916 5.404 6.152 

pKal = 6.14 

5.418 6.260 
5.428 6.340 
5.438 6.424 
5.448 6.515 
5.458 6.615 
5.468 6.737 
5.476 6.855 
5.486 7.060 
5.496 7.380 
5.508 7.983 
5.520 8.414 
5.532 8.723 
5.542 8.903 
5.554 9.060 
5.564 9.165 
5.576 9.273 
5.588 9.368 
5.598 9.435 
5.608 9.493 
5.618 9.545 
5.628 9.594 
5.640 9.644 
5.652 9.689 
5.662 9.726 
5.674 9.766 
5.686 9.802 
5.698 9.836 
5.710 9.869 
5.724 9.903 
5.734 9.927 
5.770 9.998 
5.808 10.063 
5.848 10.123 
5.884 10.173 

5.960 10.259 
6.034 10.325 
6.110 10.387 
6.196 10.446 
6.284 10.497 
6.374 10.547 
6.448 10.58 1 
6.544 10.624 
6.634 10.658 
6.754 10.702 
6.884 10.745 
7.012 10.781 
7.136 10.813 
7.286 10.848 
7.426 10.879 
7.572 10.909 
7.728 10.936 
7.900 10.966 
8.066 10.991 

5.920 10.216 
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Table AD154. Potentiometric Titration Data for the pK, Values of TTA in 2.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mmol TTA, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 1.97 m NaCl. TXH = DH~ + 0.437. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.564 5.106 3.973 
0.280 1.603 5.114 4.021 
0.566 1.638 5.122 4.070 
0.844 1.675 5.128 4.109 
1.116 1.713 5.136 4.157 
1.382 1.751 5.144 4.207 
1.656 1.794 5.156 4.283 
1.934 1.839 5.172 4.389 
2.188 1.885 5.180 4.447 
2.464 1.938 5.188 4.501 
2.738 1.996 5.200 4.589 
3.018 2.062 5.210 4.665 
3.262 2.126 5.222 4.756 
3.520 2.204 5.232 4.835 
3.800 2.303 5.244 4.924 
3.938 2.360 5.254 5.002 
4.078 2.425 5.264 5.077 
4.210 2.495 5.280 5.188 
4.338 2.572 5.290 5.261 
4.462 2.659 5.300 5.329 
4.590 2.768 5.312 5.406 
4.706 2.894 5.320 5.458 
4.782 2.995 5.330 5.524 
4.866 3.136 5.340 5.591 
4.958 3.347 5.350 5.656 
5.016 3.540 5.360 5.720 
5.050 3.678 5.370 5.787 
5.080 3.823 5.380 5.853 
5.090 3.880 5.390 5.923 
5.098 3.927 5.400 5.992 

5.410 6.066 
5.420 6.148 
5.434 6.274 
5.446 6.401 
5.466 6.68 1 
5.480 7.015 
5.490 7.525 
5.500 8.148 
5.510 8.573 
5.522 8.824 
5.532 8.973 
5.542 9.094 
5.562 9.266 
5.572 9.336 
5.582 9.401 
5.612 9.539 
5.644 9.654 
5.676 9.748 
5.710 9.829 
5.740 9.890 
5.768 9.939 
5.802 9.991 
5.834 10.036 
5.868 10.078 
5.902 10.117 
5.932 10.151 
5.964 10.182 
6.056 10.257 
6.134 10.313 
6.212 10.361 

6.292 10.406 
6.374 10.447 
6.458 10.485 
6.544 10.519 
6.620 10.549 
6.7 14 10.58 1 
6.806 10.611 
6.892 10.636 
6.982 10.660 
7.116 10.696 
7.254 10.728 
7.404 10.759 
7.542 10.786 
7.684 10.811 
7.822 10.835 
7.970 10.857 
8.106 10.879 
8.252 10.899 
8.394 10.918 
8.530 10.934 
8.676 10.952 
8.842 10.972 
8.994 10.988 
9.136 11.003 

pK,* = 6.17 
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Table AD155. Potentiometric Titration Data for the pK, Values of TTA in 2.00. m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 TTA, 0.15 mm01 Excess HCl, T&rant = 0.030 
M NaOH in 1.97 m NaCl, pcH = pHr + 0.508. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.501 5.032 3.632 5.366 5.886 
0.284 1.533 5 -040 3.669 5.372 5.928 
0.596 1.573 5.052 3.727 5.380 5.988 
0.908 1.616 5.072 3.830 5.388 6.05 1 
1.190 1.656 5.086 3.912 5.394 6.104 
1.428 1.691 5.100 3.995 5.402 6.172 
1.678 1.731 5.112 4.069 5.410 6.245 
1.902 1.768 5.120 4.119 5.418 6.33 1 
2.138 1.811 5.128 4.170 5.426 6.428 
2.376 1.856 5.136 4.223 5.434 6.537 
2.628 1.909 5.142 4.259 5.440 6.636 
2.876 1.965 5.148 4.299 5.448 6.808 
3.126 2.028 5.158 4.370 5.454 6.994 
3.356 2.095 5.170 4.453 5.462 7.593 
3.626 2.183 5.180 4.526 5.468 7.971 
3.886 2.283 5.190 4.602 5.474 8.358 
4.108 2.389 5.200 4.679 5.480 8.584 
4.226 2.453 5.210 4.759 5.488 8.769 
4.334 2.52 1 5.218 4.824 5.496 8.933 
4.464 2.616 5.232 4.934 5.504 9.05 1 
4.578 2.717 5.246 5.041 5.512 9.149 
4.698 2.853 5.258 5.130 5.520 9.223 
4.772 2.953 5.266 5.190 5.528 9.295 
4.828 3.046 5.274 5.250 5.534 9.338 
4.838 3.065 5.280 5.290 5.546 9.415 
4.864 3.123 5.286 5.331 5.558 9.482 
4.886 3.159 5.292 5.371 5.568 9.532 
4.914 3.223 5.300 5.426 5.594 9.641 
4.940 3.291 5.308 5.482 5.620 9.725 
4.964 3.362 5.316 5.534 5.656 9.823 
4.972 3.390 5.324 5.592 5.686 9.888 
4.982 3 -425 5.330 5.630 5.716 9.947 
4.992 3.464 5.336 5.672 5.762 10.019 
5.006 3.519 5.346 5.740 5.822 10.100 
5.020 3.576 5.356 5.809 5.896 10.187 

5.958 10.244 
6.034 10.305 
6.106 10.355 
6.198 10.411 
6.296 10.465 
6.378 10.504 
6.436 10.53 1 
6.494 10.554 
6.548 10.574 
6.666 10.617 
6.786 10.655 
6.946 10.70 1 
7.076 10.735 
7.162 10.757 
7.254 10.778 
7.372 10.804 
7.478 10.825 
7.592 10.847 
7.764 10.877 
7.894 10.898 
8.036 10.920 
8.172 10.938 
8.302 10.957 
8.440 10.975 
8.566 10.990 
8.702 11.007 

pKal = 6.21 
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Table AD156. Potentiometric Titration Data for the pK, Values of TTA in 3.00 m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 TTA, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 2.97 m NaCl, pcH = pHr + 0.705. 
NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr 

0.000 
0.352 
0.666 
0.950 
1.246 
1.528 
1.812 
2.068 
2.326 
2.594 
2.870 
3.120 
3.390 
3.648 
3.928 
4.206 
4.448 
4.720 
4.960 
5.036 
5.068 
5.074 
5.078 
5.086 
5.094 
5.102 
5.112 
5.120 
5.126 

1.318 5.142 4.675 
1.360 5.152 4.762 
1.398 5.158 4.818 
1.433 5.166 4.886 
1.493 5.172 4.925 
1.537 5.178 4.975 
1.584 5.186 5.041 
1.629 5.194 5.116 
1.679 5.200 5.166 
1.734 5.206 5.212 
1.798 5.212 5.257 
1.863 5.218 5.306 
1.942 5.224 5.351 
2.030 5.230 5.402 
2.148 5.236 5.452 
2.298 5.244 5.510 
2.475 5.250 5.554 
2.792 5.256 5.599 
3.446 5.264 5.665 
3.860 5.270 5.710 
4.072 5.276 5.755 
4.119 5.282 5.804 
4.150 5.290 5.872 
4.212 5.296 5.921 
4.273 5.304 5.999 
4.337 5.3 14 6.099 
4.419 5.322 6.187 
4.487 5.328 6.263 
4.537 5.336 6.385 

5.350 6.665 
5.358 
5.366 
5.374 
5.380 
5.386 
5.392 
5.398 
5.404 
5.414 
5.420 
5.450 
5.480 
5.5 14 
5.548 
5.580 
5.622 
5.678 
5.746 
5.824 
5.902 
5.976 
6.052 
6.132 
6.228 
6.324 
6.424 
6.518 
6.642 
6.786 

6.926 
7.424 
8.065 
8.362 
8.568 
8.728 
8.836 
8.930 
9.057 
9.119 
9.349 
9.505 
9.632 
9.728 
9.806 
9.889 
9.979 
10.066 
10.148 
10.217 
10.273 
10.323 
10.369 
10.419 
10.463 

6.944 
7.086 
7.240 
7.406 
7.560 
7.674 
7.828 
7.980 
8.114 
8.242 
8.344 
8.444 
8.564 
8.680 
8.792 
8.908 
9.036 

10.664 
10.699 
10.734 
10.765 
10.793 
10.813 
10.839 
10.860 
10.881 
10.899 
10.912 
10.924 
10.940 
10.953 
10.965 
10.978 
10.992 

10.503 
10.538 
10.579 
10.623 5.134 4.604 5.342 6.483 

pKal = 6.22 
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Table AD157. Potentiometric Titration Data for the pK, Values of TTA in 3.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 TTA, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 2.97 m NaCl, pcH = pHr + 0.684. 

NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 1.321 5.090 3.562 5.386 5.75 1 5.984 10.165 
0.300 1.357 5.098 3.609 5.394 5.794 
0.572 1.391 5.106 3.653 5.404 5.867 
0.806 1.422 5.112 3.691 5.412 5.930 
1.062 1.457 5.120 3.737 5.420 6.004 
1.308 1.492 5.128 3.787 5.428 6.08 1 
1.562 1.531 5.138 3.851 5.434 6.145 
1.796 1.568 5.148 3.917 5.444 6.270 
2.066 1.616 5.158 3.982 5.454 6.439 
2.318 1.662 5.168 4.048’ 5.464 6.666 
2.592 1.718 5.176 4.104 5.474 6.994 
2.860 1.778 5.186 4.171 5.484 7.601 
3.030 1.819 5.194 4.226 5.492 8.225 
3.292 1.889 5.202 4.285 5.502 8.505 
3.492 1.948 5.210 4.344 5.514 8.726 
3.716 2.025 5.218 4.401 5.522 8.864 
3.952 2.118 5.226 4.457 5.532 8.995 
4.186 2.23 1 5.238 4.550 5.542 9.097 
4.298 2.295 5.246 4.613 5.550 9.171 
4.404 2.364 5.254 4.676 5.562 9.260 
4.524 2.453 5.264 4.754 5.574 9.341 
4.608 2.524 5.272 4.818 5.586 9.403 
4.682 2.600 5.280 4.884 5.598 9.464 
4.770 2.704 5.288 4.95 1 5.610 9.521 
4.856 2.832 5.300 5.043 5.622 9.564 
4.940 3.000 5.308 5.105 5.636 9.611 
4.978 3.099 5.314 5.155 5.656 9.673 
4.998 3.159 5.318 5.186 5.678 9.73 1 
5.018 3.229 5.326 5.246 5.712 9.805 
5.030 3.274 5.334 5.312 5.744 9.867 
5.040 3.314 5.342 5.371 5.768 9.908 
5.048 3.350 5.350 5.428 5.798 9.956 
5.064 3.424 5.360 5.541 5.826 9.995 
5.074 3.475 5.370 5.595 5.860 10.040 

6.064 10.226 
6.154 10.286 
6.294 10.366 
6.418 10.434 
6.520 10.475 
6.656 10.525 
6.774 10.563 
6.910 10.605 
7.014 10.634 * 
7.124 10.662 
7.206 10.681 
7.298 10.701 
7.424 10.729 
7.542 10.752 
7.666 10.774 
7.820 10.801 
7.992 10.828 
8.124 10.846 
8.272 10.867 
8.438 10.887 
8.616 10.910 
8.764 10.927 
8.914 10.944 
9.082 10.961 
9.262 10.977 
9.436 10.994 
9.568 11.007 

10.079 5.082 3.518 5.378 5.647 5.896 

pKal = 6.26 
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Table AD158. Potentiometric Titration Data for the pK, Values of TTA in 5.00 m NaCl at 
25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 TTA, 0.15 mm01 Excess HCl, Titrant = 0.030 
MNaOHin4.97mNaCl,pcH=pHr+ 1.111. 

NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr NaOH, n-L pHr 
0.890 5.168 3.822 6.232 10.265 0.000 

0.294 
0.570 
0.858 
1.104 
1.348 
1.590 
1.826 
2.074 
2.304 
2.520 
2.746 
3.032 
3.282 
3.528 
3.798 
4.056 
4.184 
4.308 
4.422 
4.534 
4.626 
4.742 
4.868 
4.984 
5.078 
5.090 
5.098 
5.108 
5.116 
5.124 
5.132 
5.144 
5.154 

0.922 5.174 3.876 
0.956 5.178 3.907 
0.994 5.186 3.971 
1.030 5.190 4.001 
1.066 5.198 4.060 
1.103 5.206 4.121 
1.141 5.212 4.169 
1.184 5.218 4.211 
1.227 5.224 4.258 
1.270 5.234 4.347 
1.318 5.240 4.395 
1.385 5.246 4.445 
1.451 5.250 4.478 
1.526 5.256 4.535 
1.620 5.264 4.603 
1.727 5.272 4.670 
1.790 5.278 4.724 
1.860 5.286 4.800 
1.933 5.292 4.854 
2.016 5.296 4.891 
2.098 5.302 4.942 
2.221 5.312 5.026 
2.406 5.318 5.081 
2.664 5.324 5.132 
3.052 5.332 5.200 
3.177 5.340 5.279 
3.222 5.348 5.358 
3.298 5.354 5.405 
3.366 5.360 5.458 
3.435 5.370 5.541 
3.505 5.376 5.616 
3.610 5.386 5.713 
3.701 5.396 5.812 

5.410 
5.418 
5.426 
5.434 
5.442 
5.450 
5.460 
5.468 
5.478 
5.488 
5.500 
5.510 
5.522 
5.532 
5.544 
5.556 
5.566 
5.574 
5.584 
5.616 
5.650 
5.686 
5.720 
5.754 
5.788 
5.824 
5.858 
5.892 
5.934 
5.974 
6.010 
6.048 
6.082 
6.124 
6.160 

5.985 
6.116 
6.268 
6.500 
6.855 
7.373 
7.858 
8.247 
8.515 
8.669 
8.821 
8.926 
9.047 
9.126 
9.202 
9.279 
9.338 
9.377 
9.416 
9.526 
9.625 
9.714 
9.778 
9.838 
9.888 
9.934 
9.976 
10.010 
10.052 
10.088 
10.118 
10.146 
10.171 
10.200 
10.224 

6.344 
6.454 
6.556 
6.642 
6.756 
6.870 
6.978 
7.084 
7.214 
7.356 
7.494 
7.642 
7.786 
7.944 
8.096 
8.248 
8.382 
8.546 
8.674 
8.810 
8.968 
9.116 
9.256 
9.390 
9.590 
9.774 
9.920 
10.074 
10.214 
10.362 
10.494 

10.320 
10.367 
10.407 
10.439 
10.476 
10.512 
10.542 
10.570 
10.601 
10.632 
10.661 
10.688 
10.714 
10.742 
10.764 
10.789 
10.807 
10.827 
10.843 
10.857 
10.874 
10.890 
10.905 
10.917 
10.934 
10.952 
10.965 
10.976 
10.987 
10.998 
11.009 

5.162 3.767 5.404 -._ ^_ 5916 

pK,* = 6.50 
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Table AD159. Potentiometric Titration Data for the pK, Values of TTA in 5.00 m NaCl at 
25°C. Initial Volume = 15.0 mL, 0.0150 mm01 TTA, 0.15 mm01 Excess HCl, Titrant = 0.030 
M NaOH in 4.97 m NaCl, pcH = pHr + 1.104. 

NaOH, mL pHr NaOH, k!L pHr NaOH, n-L pHr NaOH, n-L pHr 
0.000 0.916 5.190 3.996 5.434 6.412 
0.278 0.950 5.194 4.026 5.442 6.666 
0.550 0.983 5.200 4.073 5.450 7.092 
0.796 1.016 5.206 4.121 5.458 7.542 
0.990 1.042 5.214 4.182 5.468 7.954 
1.258 1.082 5.220 4.230 5.476 8.221 
1.498 1.117 5.226 4.275 5.484 8.399 
1.762 1.160 5.232 4.325 5.492 8.555 
1.986 1.198 5.240 4.389 5.498 8.650 
2.280 1.251 5.246 4.438 5.506 8.765 
2.534 1.302 5.252 4.487 5.514 8.866 
2.776 1.354 5.260 4.55 1 5.522 8.970 
3.006 1.408 5.266 4.603 5.530 9.035 
3.292 1.483 5.274 4.674 5.538 9.108 
3.554 1.563 5.282 4.747 5.544 9.153 
3.768 1.637 5.288 4.801 5.556 9.238 
4.010 1.735 5.296 4.875 5.564 9.285 
4.316 1.894 5.302 4.929 5.574 9.337 
4.472 1.997 5.3 10 5.001 5.588 9.408 
4.604 2.106 5.318 5.077 5.618 9.524 
4.736 2.243 5.326 5.145 5.646 9.613 
4.878 2.454 5.332 5.200 5.678 9.696 
4.974 2.672 5.340 5.266 5.712 9.769 
5.086 3.142 5.346 5.320 5.744 9.829 
5.114 3.353 5.354 5.392 5.778 9.883 
5.122 3.419 5.360 5.443 5.810 9.93 1 
5.128 3.475 5.366 5.497 5.846 9.979 
5.134 3.531 5.374 5.569 5.878 10.015 
5.140 3.578 5.382 5.651 5.916 10.055 
5.148 3.648 5.388 5.711 5.968 10.108 
5.156 3.716 5.394 5.772 6.028 10.157 
5.162 3.767 5.402 5.866 6.088 10.202 
5.170 3.835 5.410 5.970 6.144 10.239 
5.176 3.883 5.416 6.052 6.204 10.275 
5.184 3.950 5.424 6.182 6.258 10.306 

6.346 10.352 
6.442 10.397 
6.530 10.432 
6.678 10.486 
6.768 10.518 
6.858 10.543 
7.024 10.589 
7.160 10.625 
7.306 10.659 
7.446 10.689 
7.594 10.716 
7.748 10.743 
7.876 10.766 
8.014 10.787 
8.202 10.814 
8.360 10.836 
8.510 10.853 
8.654 10.869 
8.812 10.887 
9.042 10.912 
9.212 10.928 
9.402 10.943 
9.566 10.959 
9.738 10.973 
9.900 10.987 
10.024 10.997 
10.132 11.005 

pKal = 6.45 
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Table AD160. Potentiometric Titration Data for the pK, Values of Lactate in 0.30 m NaC104 
at 25°C. Initial Volume = 10.0 mL, 0.010 mm01 Lactate, 0.10 mm01 Excess HC104, Titrant = 
0.030 M NaOH in 0.27 m NaClOa, DCH = oHr + 0.049. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.962 3.114 3.082 3.588 4.165 3.762 8.888 
0.120 1.982 3.138 3.112 3.594 
0.254 2.005 3.168 3.146 3.598 
0.380 2.028 3.200 3.188 3.602 
0.520 2.055 3.210 3.202 3.608 
0.702 2.091 3.222 3.220 3.614 
0.834 2.118 3.232 3.232 3.620 
0.964 2.145 3.244 3.250 3.624 
1.084 2.171 3.260 3.276 3.630 
1.216 2.202 3.270 3.292’ 3.636 
1.344 2.234 3.284 3.314 3.642 
1.474 2.268 3.298 3.338 3.646 
1.586 2.298 3.316 3.371 3.650 
1.712 2.334 3.330 3.396 3.656 
1.812 2.363 3.344 3.424 3.662 
1.922 2.399 3.360 3.456 3.668 
2.032 2.437 3.372 3.485 3.672 
2.106 2.464 3.382 3.503 3.678 
2.204 2.500 3.394 3.530 3.684 
2.314 2.546 3.404 3.553 3.690 
2.386 2.577 3.416 3.582 3.694 
2.448 2.605 3.432 3.625 3.698 
2.518 2.640 3.450 3.670 3.704 
2.586 2.675 3.462 3.706 3.708 
2.660 2.718 3.474 3.738 3.712 
2.712 2.749 3.488 3.779 3.716 
2.760 2.779 3.500 3.820 3.722 
2.808 2.811 3.512 3.858 3.728 
2.854 2.843 3.522 3.892 3.732 
2.894 2.873 3.532 3.928 3.736 
2.938 2.911 3.542 3.965 3.740 
2.984 2.95 1 3.552 4.005 3.744 
3.032 2.996 3.562 4.046 3.748 
3.058 3.023 3.572 4.090 3.752 

3.582 4.136 __.I_ 3 758 3.086 3.051 

pKal = 3.735 

4.195 
4.214 
4.235 
4.266 
4.298 
4.334 
4.358 
4.394 
4.43 1 
4.471 
4.498 
4.527 
4.570 
4.618 
4.667 
4.704 
4.758 
4.815 
4.879 
4.926 
4.977 
5.062 
5.123 
5.192 
5.271 
5.412 
5.596 
5.783 
6.038 
6.444 
7.301 
8.071 
8.470 
8.737 

3.768 9.038 
3.774 9.160 
3.778 9.235 
3.784 9.325 
3.790 9.406 
3.796 9.476 
3.802 9.538 
3.806 9.580 
3.812 9.633 ’ 
3.818 9.684 
3.824 9.729 
3.846 9.858 
3.864 9.947 
3.882 10.023 
3.900 10.090 
3.918 10.149 
3.936 10.202 
3.962 10.261 
4.634 10.915 
4.716 10.945 
4.790 10.982 
4.866 11.008 
4.936 11.035 
5.012 11.069 

292 



Table AD161. Potentiometric Titration Data for the pK, Values of Lactate in 0.30 m NaC104 
at 25°C. Initial Volume = 10.0 rd.+ 0.010 mm01 of Lactate, 0.10 mm01 Excess HC104, Titrant 
= 0.030 M NaOH in 0.27 m NaC104, pcH = pHr - 0.042. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, rnL pHr 
0.000 
0.188 
0.236 
0.366 
0.482 
0.592 
0.728 
0.846 
0.976 
1.088 
1.188 
1.322 
1.458 
1.582 
1.708 
1.838 
1.950 
2.056 
2.158 
2.272 
2.356 
2.440 
2.518 
2.606 
2.662 
2.722 
2.776 
2.820 
2.862 
2.904 
2.952 
2.980 
3.010 
3.044 
3.076 

2.060 
2.084 
2.097 
2.119 
2.140 
2.161 
2.188 
2.212 
2.239 
2.264 
2.287 
2.320 
2.354 
2.388 
2.424 
2.463 
2.501 
2.539 
2.577 
2.623 
2.659 
2.699 
2.739 
2.788 
2.821 
2.859 
2.896 
2.927 
2.959 
2.993 
3.035 
3.062 
3.090 
3.126 
3.161 

pKal = 3.886 

3.102 3.191 3.618 4.585 
3.160 3.265 3.624 4.627 
3.188 3.303 3.630 4.671 
3.216 3.347 3.636 4.715 
3.246 3.390 3.642 4.767 
3.272 3.432 3.650 4.837 
3.300 3.483 3.656 4.896 
3.330 3.543 3.662 4.959 
3.340 3.563 3.668 5.028 
3.354 3.593 3.672 5.077 
3.364 3.617 3.676 5.131 
3.374 3.639 3.678 5.159 
3.384 3.664 3.682 5.223 
3.394 3.686 3.686 5.282 
3.408 3.721 3.688 5.326 
3.422 3.759 3.690 5.369 
3.436 3.802 3.694 5.450 
3.446 3.839 3.698 5.559 
3.456 3.863 3.702 5.693 
3.466 3.893 3.706 5.888 
3.476 3.929 3.710 6.112 
3.486 3.960 3.714 6.462 
3.496 3.994 3.718 7.294 
3.504 4.023 3.722 8.050 
3.514 4.060 3.726 8.453 
3.524 4.098 3.728 8.600 
3.536 4.148 3.732 8.762 
3.546 4.192 3.736 8.880 
3.556 4.235 3.740 8.984 
3.566 4.282 3.744 9.084 
3.576 4.333 3.748 9.165 
3.586 4.387 3.752 9.237 
3.594 4.467 3.756 9.298 
3.607 4.506 3.760 9.361 
3.612 4.542 3.764 9.413 

3.766 9.447 
3.770 9.496 
3.778 9.574 
3.784 9.63 1 
3.792 9.692 
3.798 9.737 
3.804 9.778 
3.812 9.826 
3.828 9.908 
3.842 9.972 
3.858 10.036 
3.874 10.092 
3.894 10.155 
3.916 10.212 
3.942 10.268 
3.972 10.33 1 
4.004 10.389 
4.038 10.442 
4.076 10.500 
4.756 10.958 
4.838 10.992 
4.926 11.024 
4.998 11.052 
4.936 11.035 
5.012 11.069 
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Table AD162. Potentiometric Titration Data for the pK, Values of Lactate in 2.00 m NaC104 
at 25°C. Initial Volume = 10.0 n-d+ 0.010 mm01 Lactate, 0.10 mm01 Excess HC104, Titrant = 
0.030 M NaOH in 1.97 m NaC104, pcH = pHr + 0.487. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-d, pHr NaOH, mL pHr 
0.000 1 <2L 

I .JJ” 
2 1<3 
J.IJL 2.870 3.540 4.395 3.720 9.388 

0.130 1.557 3.166 2.895 3.546 4.457 
0.276 1.585 3.184 2.928 3.552 4.525 
0.388 1.604 3.198 2.955 3.558 4.603 
0.518 1.629 3.212 2.983 3.564 4.679 
0.710 1.670 3.226 3.013 3.570 4.769 
0.910 1.713 3.240 3.047 3.574 4.839 
1.110 1.759 3.254 3.078 3.578 4.914 
1.300 1.806 3.268 3.113 3.582 4.998 
1.454 1.847 3.280 3.140 3.586 5.100 
1.576 1.881 3.296 3.183 3.592 5.278 
1.692 1.916 3.306 3.213 3.596 5.435 
1.798 1.950 3.320 3.252 3.600 5.623 
1.912 1.988 3.334 3.297 3.604 5.845 
2.030 2.03 1 3.348 3.342 3.608 6.199 
2.150 2.078 3.362 3.389 3.612 6.828 
2.270 2.130 3.372 3.421 3.618 7.487 
2.370 2.176 3.382 3.458 3.622 7.792 
2.448 2.216 3.394 3.506 3.626 7.985 
2.522 2.258 3.404 3.545 3.632 8.193 
2.594 2.301 3.416 3.595 3.638 8.356 
2.632 2.327 3.428 3.654 3.642 8.460 
2.680 2.359 3.440 3.714 3.646 8.534 
2.728 2.394 3.452 3.771 3.650 8.612 
2.766 2.421 3.464 3.836 3.654 8.676 
2.802 2.452 3.472 3.882 3.658 8.741 
2.842 2.488 3.482 3.941 3.664 8.828 
2.888 2.531 3.488 3.979 3.668 8.888 
2.936 2.578 3.494 4.019 3.672 8.950 
2.990 2.637 3.500 4.061 3.676 8.996 
3.016 2.670 3.508 4.119 3.680 9.043 
3.040 2.702 3.516 4.182 3.684 9.090 
3.070 2.741 3.522 4.23 1 3.692 9.167 
3.100 2.785 3.528 4.283 3.702 9.257 
3.124 2.822 3.534 4.337 3.712 9.331 

3.730 9.448 
3.738 9.498 
3.748 9.551 
3.756 9.591 
3.774 9.669 
3.796 9.750 
3.816 9.808 
3.834 9.862 
3.856 9.916 
3.878 9.964 
3.898 10.005 
3.916 10.038 
3.946 10.085 
4.000 10.159 
4.070 10.241 
4.136 10.304 
4.194 10.353 
4.274 10.414 
5.546 10.875 
5.724 10.909 
5.844 10.932 
5.990 10.958 
6.214 10.996 

pKal = 3.935 
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Table AD163. Potentiometric Titration Data for the pK, Values of Lactate in 2.00 m NaC104 
at 25°C. Initial Volume = 10.0 nil+ 0.010 mm01 Lactate, 0.10 mmol Excess HC104, 
Titrant=0.030 M NaOH in 1.97 m NaC104, pcH = pHr + 0.488. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, niL pHr 
0.000 1.535 3.334 3.149 3.656 5.320 4.122 10.144 
0.156 1.559 3.344 3.174 3.662 5.561 4.156 10.181 
0.284 1.583 3.356 3.209 3.668 5.883 4.188 10.214 
0.440 1.611 3.366 3.238 3.674 6.402 4.236 10.255 
0.602 1.643 3.378 3.272 3.680 7.248 
0.780 1.680 3.390 3.307 3.686 7.701 
0.922 1.711 3.402 3.344 3.692 7.937 
1.060 1.742 3.414 3.385 3.698 8.118 
1.212 1.778 3.428 3.433 3.704 8.261 
1.334 1.809 3.440 3.475 3.710 8.378 
1.472 1.845 3.446 3.500 3.716 8.482 
1.616 1.886 3.454 3.531 3.722 8.579 
1.742 1.924 3.464 3.572 3.730 8.690 
1.878 1.968 3.474 3.613 3.736 8.769 
1.994 2.008 3.486 3.665 3.744 8.860 
2.098 2.046 3.496 3.713 3.750 8.927 
2.224 2.098 3.504 3.750 3.756 8.986 
2.312 2.136 3.514 3.801 3.764 9.061 
2.400 2.177 3.522 3.842 3.772 9.129 
2.484 2.221 3.528 3.876 3.778 9.181 
2.576 2.27 1 3.534 3.909 3.786 9.241 
2.634 2.306 3.542 3.959 3.794 9.297 
2.702 2.350 3.550 4.008 3.802 9.346 
2.760 2.389 3.558 4.060 3.812 9.404 
2.808 2.426 3.564 4.102 3.818 9.438 
2.870 2.475 3.570 4.146 3.824 9.472 
2.910 2.512 3.576 4.191 3.832 9.510 
2.976 2.575 3.582 4.239 3.840 9.547 
3.034 2.636 3.588 4.291 3.862 9.630 
3.074 2.684 3.594 4.342 3.882 9.695 
3.098 2.715 3.598 4.377 3.906 9.765 
3.120 2.745 3.604 4.435 3.930 9.824 
3.146 2.782 3.608 4.476 3.958 9.886 
3.176 2.827 3.614 4.541 3.980 9.930 
3.200 2.868 3.620 4.613 3.998 9.965 
3.226 2.912 3.626 4.691 4.018 9.999 
3.246 2.949 3.632 4.777 4.036 10.027 
3.264 3.022 3.638 4.875 4.058 10.052 
3.304 3.071 3.644 4.990 4.074 10.085 
3.324 3.131 3.648 5.085 4.094 10.112 

pK,* = 3.820 
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Table AD164. Potentiometric Titration Data for the pK, Values of Lactate in 4.00 m NaC104 
at 25°C. Initial Volume = 10.0 mL, 0.010 mm01 Lactate, 0.10 mm01 Excess HC104, Titrant = 
0.030 M NaOH in 3.97 m NaC104, pcH = pHr + 0.868. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
1.161 

- --- 
3.566 5.151 0.000 

0.164 
0.324 
0.478 
0.626 
0.776 
0.932 
1.092 
1.240 
1.372 
1.504 
1.644 
1.804 
1.960 
2.098 
2.196 
2.302 
2.410 
2.496 
2.572 
2.636 
2.698 
2.770 
2.832 
2.886 

1.186 
1.218 
1.245 
1.273 
1.305 
1.340 
1.377 
1.414 
1.447 
1.485 
1.526 
1.577 
1.632 
1.685 
1.727 
1.776 
1.830 
1.879 
1.926 
1.969 
2.016 
2.072 
2.130 
2.184 

2.932 
2.978 
2.998 
3.024 
3.046 
3.066 
3.092 
3.114 
3.130 
3.156 
3.176 
3.196 
3.218 
3.244 
3.268 
3.290 
3.306 
3.318 
3.326 
3.334 
3.342 
3.348 
3.354 
3.362 
3.372 

2.236 
2.296 
2.322 
2.360 
2.395 
2.428 
2.473 
2.514 
2.547 
2.602 
2.647 
2.695 
2.753 
2.828 
2.902 
2.975 
3.033 
3.081 
3.112 
3.144 
3.179 
3.209 
3.234 
3.271 
3.317 

3.382 
3.390 
3.398 
3.406 
3.416 
3.424 
3.432 
3.440 
3.446 
3.454 
3.464 
3.472 
3.478 
3.486 
3.492 
3.500 
3.508 
3.5 14 
3.522 
3.530 
3.538 
3.544 
3.550 
3.556 
3.562 

3.365 
3.403 
3.444 
3.485 
3.542 
3.584 
3.638 
3.688 
3.726 
3.781 
3.851 
3.911 
3.957 
4.022 
4.075 
4.147 
4.224 
4.284 
4.370 
4.466 
4.574 
4.669 
4.767 
4.885 
5.028 

3.570 5.296 
3.576 5.569 
3.580 5.773 
3.586 6.282 
3.590 6.825 
3.594 7.232 
3.600 7.575 
3.604 7.733 
3.608 7.870 
3.612 7.984 
3.616 8.080 
3.622 8.227 
3.642 8.564 
3.662 8.829 
3.682 9.028 
3.724 9.297 
3.780 9.514 
3.884 9.753 
4.010 9.929 
4.142 10.06 1 
4.278 10.164 
4.594 10.322 
4.996 10.550 
5.132 10.635 

pK,* = 4.261 
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Table AD165. Potentiometric Titration Data for the pK, Values of Lactate in 4.00 m NaC104 
at 25°C. Initial Volume = 10.0 mL, 0.010 mm01 Lactate, 0.10 mm01 Excess HC104, Titrant = 
0.030 M NaOH in 3.97 m NaCl04, pcH = pH.r + 0.848. 

NaOH, m.L pHr NaOH, mL pHr NaOH, rnL pH.r NaOH, mL pHr 
0.000 
0.176 
0.328 
0.472 
0.600 
0.722 
0.840 
0.964 
1.106 
1.248 
1.366 
1.480 
1.610 
1.728 
1.852 
1.962 
2.070 
2.182 
2.274 
2.362 
2.434 
2.524 
2.588 
2.644 
2.700 
2.760 
2.802 
2.842 
2.878 

1.179 
1.209 
1.237 
1.264 
1.291 
1.315 
1.338 
1.369 
1.402 
1.438 
1.469 
1.502 
1.539 
1.577 
1.618 
1.658 
1.700 
1.746 
1.789 
1.833 
1.871 
1.924 
1.966 
2.002 
2.047 
2.095 
2.132 
2.171 
2.208 
2.257 

2.958 2.302 
2.982 2.335 
3.006 2.368 
3.032 2.407 
3.060 2.452 
3.080 2.487 
3.102 2.528 
3.128 2.579 
3.156 2.638 
3.184 2.705 
3.212 2.775 
3.220 2.798 
3.230 2.827 
3.244 2.870 
3.252 2.895 
3.262 2.927 
3.270 2.954 
3.280 2.987 
3.288 3.017 
3.296 3.046 
3.304 3.076 
3.314 3.115 
3.322 3.145 
3.328 3.171 
3.336 3.204 
3.344 3.241 
3.354 3.283 
3.362 3.320 
3.370 3.358 
3.378 3.397 

3.386 3.436 
3.394 3.476 
3.404 3.529 
3.412 3.575 
3.422 3.632 
3.430 3.683 
3.440 3.746 
3.450 3.816 
3.456 3.862 
3.464 3.926 
3.472 3.987 
3.480 4.05 1 
3.486 4.101 
3.492 4.155 
3.500 4.229 
3.508 4.3 10 
3.516 4.392 
3.522 4.463 
3.530 4.564 
3.534 4.621 
3.540 4.716 
3.546 4.822 
3.552 4.941 
3.556 5.035 
3.562 5.208 
3.566 5.350 
3.572 5.626 
3.578 5.980 
3.584 6.606 
3.590 7.242 

3.594 7.513 
3.600 7.773 
3.608 7.996 
3.614 8.149 
3.620 8.278 
3.626 8.389 
3.632 8.492 
3.638 8.586 
3.666 8.925 
3.692 9.138 
3 -720 9.305 
3.752 9.447 
3.788 9.567 
3.820 9.656 
3.854 9.735 
3.916 9.846 
4.028 9.987 
4.158 10.107 
4.304 10.203 
4.442 10.276 
4.580 10.345 
4.710 10.399 
4.850 10.450 
4.990 10.500 
5.108 10.539 
5.254 10.583 
5.388 10.688 

pKar = 4.235 
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Table AD166. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 0.10 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.030 M NaOH in 0.07 M NaClOa. DCH = nHr + 0.08 1. 

.I I A 

NaOH, rnL pHr NaOH, mL pHr NaOH, nL pHr NaOH, mL pHr 
0.000 
0.252 
0.506 
0.750 
1 .ooo 
1.250 
1.500 
1.740 
1.970 
2.190 
2.400 
2.600 
2.792 
2.970 
3.140 
3.300 
3.450 
3.592 
3.722 
3.840 
3.952 
4.050 
4.150 
4.240 
4.382 
4.468 
4.550 
4.624 
4.694 

1.920 
1.948 
1.977 
2.005 
2.036 
2.069 
2.102 
2.136 
2.171 
2.205 
2.238 
2.273 
2.308 
2.342 
2.376 
2.410 
2.444 
2.477 
2.510 
2.542 
2.573 
2.602 
2.634 
2.663 
2.713 
2.746 
2.779 
2.809 
2.841 
2.874 

4.824 
4.880 

2.908 
2.938 

4.940 2.974 
4.996 3.008 
5.040 3.037 
5.082 3.066 
5.122 3.096 
5.160 3.125 
5.196 3.155 
5.230 3.184 
5.262 3.213 
5.292 3.241 
5.320 3.269 
5.348 3 -297 
5.376 3.327 
5.404 3.358 
5.432 3.392 
5.460 3.428 
5.486 3.462 
5.512 3.498 
5.536 3.532 
5.560 3.569 
5.582 3.603 
5.604 3.639 
5.624 3.673 
5.644 3.706 
5.662 3.739 
5.680 3.772 
5.698 3.807 

5.746 
5.762 
5.782 

5.730 

5.796 
5.810 
5.824 
5.836 
5.848 
5.860 
5.872 
5.884 
5.894 
5.904 
5.914 
5.924 
5.934 
5.944 
5.954 
5.964 
5.974 
5.984 
5.994 
6.004 
6.014 
6.024 
6.034 
6.044 
6.206 
6.264 

3.872 
3.906 
3.940 
3.985 
4.019 
4.053 
4.090 
4.123 
4.155 
4.191 
4.227 
4.267 
4.302 
4.338 
4.378 
4.419 
4.464 
4.513 
4.566 
4.624 
4.688 
4.760 
4.844 
4.946 
5.075 
5.256 
5.525 
6.023 
10.388 
10.465 

6.322 10.53 1 
6.388 10.593 
6.444 10.641 
6.502 10.686 
6.580 10.726 
6.616 10.761 
6.672 10.793 
6.730 10.824 
6.778 10.849 
6.826 10.870 
6.882 10.895 
6.948 10.921 
7.000 10.939 
7.058 10.962 
7.114 10.982 
7.160 10.992 
7.214 11.018 

4.762 5.714 3.839 

pKa2 = 3.808 
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Table AD167. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.10 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.030 M NaOH in 0.07 M NaC104, pcH = pHr + 0.144. 

NaOH, n-L pHr NaOH, n-L pHr NaOH, mL pHr 
0.000 
0.250 
0.500 
0.750 
1.000 
1.250 
1.500 
1.740 
1.970 
2.192 
2.400 
2.600 
2.796 
2.970 
3.142 
3.300 
3.452 
3.592 
3.720 
3.840 
3.950 
4.050 
4.150 
4.250 
4.350 
4.450 
4.550 
4.640 
4.720 
4.796 

1.870 
1.894 
1.922 
1.951 
1.980 
2.011 
2.044 
2.078 
2.113 
2.148 
2.180 
2.215 
2.250 
2.284 
2.318 
2.35 1 
2.388 
2.422 
2.455 
2.487 
2.518 
2.548 
2.580 
2.614 
2.652 
2.689 
2.730 
2.770 
2.807 
2.845 

4.858 
4.920 
4.978 
5.034 
5.082 
5.128 
5.172 
5.214 
5.254 
5.292 
5.328 
5.362 
5.394 
5.242 
5.452 
5.478 
5.502 
5.524 
5.544 
5.564 
5.584 
5.604 
5.624 
5.644 
5.662 
5.680 
5.696 
5.712 
5.726 
5.740 

2.917 
2.881 

2.953 
2.990 
3.024 
3.058 
3.093 
3.130 
3.166 
3.201 
3.238 
3.275 
3.311 
3.348 
3.384 
3.419 
3.453 
3.484 
3.515 
3.546 
3.578 
3.611 
3.645 
3.680 
3.713 
3.747 
3.778 
3.810 
3.838 
3.869 

5.768 
5.754 

5.782 
5.796 
5.810 
5.824 
5.836 
5.848 
5.860 
5.872 
5.884 
5.896 
5.906 
5.916 
5.926 
5.936 
5.946 
5.956 
5.966 
5.976 
5.986 
5.996 
6.006 
6.016 
6.026 
6.036 
6.046 

3.900 
3.930 
3.963 
3.996 
4.032 
4.069 
4.102 
4.137 
4.173 
4.210 
4.249 
4.291 
4.327 
4.366 
4.409 
4.455 
4.505 
4.558 
4.618 
4.686 
4.765 
4.857 
4.969 
5.126 
5.350 
5.799 
5.784 

pK,;! = 3.857 
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Table AD168. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.10 M 
NaC104 at 25°C. Initial Volume = 13.0 mL, 0.130 mm01 Oxalic Acid, 1.3 mmol Excess 
HClOd, Titrant = 0.10 M NaOH. DCH = nHr + 0.06 1. 

, I I 

NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 0.924 8.108 1.631 12.660 2.888 13.600 4.013 
0.402 0.947 8.352 2.927 13.630 4.05 1 
0.704 0.973 8.600 2.969 13.660 4.089 
0.998 0.995 8.862 3.012 13.692 4.132 
1.302 1.019 9.102 3.055 13.720 4.169 
1.600 1.041 9.356 3.089 13.750 4.211 
1.904 1.062 9.602 3.124 13.780 4.255 
2.204 1.086 9.838 3.161 13.810 4.301 
2.504 1.111 10.054 3.199 13.840 4.347 
2.802 1.137 10.252 3.235 13.870 4.398 
3.104 1.160 10.450 3.273 13.900 4.449 
3.350 1.181 10.640 3.311 13.930 4.506 
3.602 1.200 10.824 3.347 13.960 4.565 
3.854 1.220 11 .ooo 3.385 13.990 4.634 
4.106 1.241 11.172 3.423 14.020 4.707 
4.354 1.262 11.340 3.461 14.052 4.801 
4.600 1.283 11.490 3.500 14.082 4.902 
4.852 1.304 11.620 3.536 14.110 5.019 
5.104 1.325 11.742 3.573 14.140 5.178 
5.352 1.346 11.850 3.610 14.170 5.420 
5.606 1.370 11.952 3.647 14.200 5.980 
5.854 1.394 12.052 3.684 14.230 9.061 
6.102 1.419 12.150 3.720 14.262 9.776 
6.352 1.443 12.242 3.756 
6.604 1.468 12.326 3.792 
6.852 1.492 12.400 3.833 
7.102 1.518 12.462 3.866 
7.358 1.544 12.518 3.902 
7.602 1.572 12.570 3.942 

1.600 12.620 3.976 7.856 

pKal = 1.726, pKa2 = 3.974 

1.661 12.700 
1.693 12.740 
1.727 12.780 
1.762 12.820 
1.799 12.850 
1.837 12.880 
1.876 12.910 
1.915 12.942 
1.951 12.970 
1.989 13.000 
2.030 13.030 
2.071 13.060 
2.113 13.090 
2.159 13.120 
2.206 13.150 
2.253 13.180 
2.297 13.210 
2.342 13.240 
2.385 13.270 
2.428 13.300 
2.476 13.330 
2.525 13.360 
2.578 13.390 
2.630 13.420 
2.677 13.454 
2.722 13.480 
2.765 13.510 
2.808 13.542 
2.852 13.570 
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Table AD169. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.10 M 
NaC104 at 25°C. Initial Volume = 15.0 n-L, 0.150 mm01 Oxalic Acid, 1.5 mmol Excess 
HC104, Titrant = 0.10 M NaOH, pcH = pHr + 0.048. 

NaOH, mL pHr NaOH, mL pHr NaOH, nL pHr NaOH, mL pHr 
0.000 0.923 
0.402 0.948 
0.802 0.973 
1.212 1 .ooo 
1.600 1.023 
2.006 1.051 
2.398 1.080 
2.792 1.106 
3.200 1.133 
3.602 1.161 
4.006 1.191 
4.400 1.219 
4.802 1.246 
5.202 1.274 
5.604 1.304 
6.000 1.334 
6.400 1.365 
6.802 1.396 
7.206 1.429 
7.600 1.462 
8.012 1.498 
8.400 1.532 
8.806 1.570 
9.204 1.609 
9.570 1.645 
9.920 1.684 
10.220 1.717 
10.456 1.744 
10.812 1.789 
11.102 1.827 

11.354 1.862 
11.604 1.899 
11.852 1.938 
12.106 1.981 
12.338 2.023 
12.610 2.076 
12.800 2.115 
12.978 2.155 
13.152 2.198 
13.306 2.238 
13.446 2.278 
13.582 2.319 
13.714 2.363 
13.818 2.400 
13.918 2.439 
14.018 2.480 
14.118 2.524 
14.204 2.565 
14.298 2.614 
14.376 2.657 
14.440 2.696 
14.500 2.735 
14.552 2.769 
14.602 2.805 
14.650 2.842 
14.702 2.882 
14.746 2.918 
14.786 2.954 
14.826 2.990 
14.866 3.028 

14.906 3.066 
14.944 3.106 
14.982 3.145 
15.020 3.184 
15.058 3.225 
15.096 3.266 
15.132 3.305 
15.170 3.347 
15.206 3.387 
15.244 3.428 
15.280 3.468 
15.320 3.511 
15.360 3.554 
15.400 3.598 
15.430 3.630 
15.460 3.661 
15.490 3.692 
15.520 3.724 
15.550 3.754 
15.580 3.785 
15.620 3.818 
15.640 3.848 
15.670 3.881 
15.702 3.914 
15.730 3.942 
15.760 3.974 
15.790 4.007 
15.820 4.039 
15.850 4.072 
15.880 4.105 

15.910 4.139 
15.942 4.176 
15.970 4.209 
16.000 4.247 
16.034 4.290 
16.062 4.327 
16.090 4.365 
16.120 4.408 
16.150 4.454 
16.180 4.504 * 
16.210 4.554 
16.240 4.609 
16.270 4.670 
16.300 4.738 
16.330 4.813 
16.360 4.901 
16.390 5.007 
16.420 5.140 
16.450 5.319 
16.480 5.612 
16.514 6.881 

pKal = 1.630, pKti = 3.957 
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Table AD170. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.30 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.03 M NaOH in 0.27 M NaC104, pcH = pHr + 0.223. 

NaOH, n-L pHr NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.783 4.450 
0.250 1.808 4.550 
0.500 1.831 4.640 
0.750 1.867 4.720 
1 .ooo 1.898 4.790 
1.250 1.931 4.850 
1.500 1.965 4.900 
1.740 1.999 4.960 
1.970 2.033 5.010 
2.190 2.067 5.060 
2.400 2.101 5.110 
2.600 2.136 5.156 
2.790 2.170 5.202 
2.970 2.204 5.244 
3.140 2.238 5.284 
3.300 2.272 5.322 
3.450 2.307 5.358 
3.590 2.341 5.392 
3.720 2.374 5.424 
3.840 2.406 5.454 
3.950 2.438 5.484 
4.050 2.469 5.510 
4.150 2.501 5.534 
4.250 2.535 5.558 

2.611 5.592 -3.497 
2.653 5.606 3.520 
2.693 5.618 3.540 
2.73 1 5.628 3.556 
2.766 5.638 3.573 
2.800 5.648 3.592 
2.828 5.658 3.609 
2.865 5.668 3.627 
2.898 5.678 3.645 
2.933 5.680 3.663 
2.97 1 5.698 3.68 1 
3.007 5.708 3.701 
3.047 5.718 3.721 
3.084 5.728 3.742 
3.122 5.738 3.763 
3.159 5.748 3.784 
3.196 5.758 3.807 
3.233 5.768 3.830 
3.268 5.778 3.855 
3.306 0.788 3.881 
3.343 5.798 3.906 
3.378 5.808 3.933 
3.410 5.818 3.963 
3.445 5.828 3.994 
3.472 5.838 4.025 

5.848 4.058 
5.858 4.093 
5.868 4.129 
5.878 4.169 
5.888 4.200 
5.898 4.256 
5.908 4.307 
5.918 4.361 
5.928 4.422 
5.938 4.493 
5.948 4.572 
5.958 4.664 
5.968 4.78 1 
5.978 4.93 1 
5.988 5.159 
5.998 5.594 
6.008 7.299 

4.350 2.572 

pKa2 = 3.694 

5.576 
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Table AD171. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.30 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.03 M NaOH in 0.27 M NaC104, pcH = pHr + 0.250. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 1.741 4.450 
0.250 1.770 4.540 
0.500 1.799 4.620 
0.750 1.830 4.690 
1 .ooo 1.861 4.754 
1.250 1.894 4.816 
1.500 1.929 4.874 
1.740 1.963 4.930 
1.970 1.995 4.982 
2.190 2.029 5.032 
2.400 2.062 5.080 
2.600 2.094 5.126 
2.792 2.127 5.168 
2.970 2.159 5.206 
3.140 2.193 5.242 
3.300 2.226 5.276 
3.450 2.260 5.3 10 
3.590 2.294 5.342 
3.720 2.328 5.372 
3.840 2.361 5.404 
3.950 2.393 5.432 
4.052 2.424 5.460 
4.150 2.456 5.486 
4.250 2.489 5.5 10 
4.350 2.525 5.532 

2.563 
2.600 
2.636 
2.670 
2.703 
2.735 
2.769 
2.802 
2.836 
2.870 
2.905 
2.940 
2.973 
3.005 
3.038 
3.069 
3.101 
3.135 
3.167 
3.204 
3.237 
3.270 
3.304 
3.337 
3.367 

5.552 3.397 
5.572 3.427 
5.592 3.459 
5.612 3.491 
5.632 3.524 
5.650 3.557 
5.666 3.587 
5.680 3.613 
5.694 3.641 
5.708 3.670 
5.722 3.700 
5.736 3.731 
5.750 3.761 
5.774 3.818 
5.788 3.854 
5.802 3.892 
5.816 3.933 
5.830 3.974 
5.842 4.011 
5.852 4.044 
5.862 4.080 
5.872 4.116 
5.882 4.154 
5.892 4.196 
5.902 4.24 1 

5.912 4.291 
5.922 4.343 
5.932 4.403 
5.942 4.47 1 
5.952 4.55 1 
5.962 4.636 
5.972 4.747 
5.982 4.891 
5.992 5.107 
6.002 5.500 
6.012 6.942 

pKa2 = 3.747 
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Table AD172. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.30 M 
NaC104 at 25°C. Initial Volume = 15.0 n-L, 0.150 mmol Oxalic Acid, 1.5 mmol Excess 
HC104, Titrant = 0.20 M NaOH in 0.10 M NaC104, pcH = pHr + 0.148. 

NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 0.804 7.516 
0.406 0.837 7.588 
0.746 0.868 7.652 
1.096 0.901 7.7 14 
1.404 0.930 7.768 
1.708 0.959 7.812 
2.008 0.990 7.862 
2.304 1.021 7.900 
2.606 1.053 7.946 
2.908 1.087 7.988 
3.176 1.117 8.030 
3.452 1.151 8.064 
3.730 1.185 8.096 
3.998 1.220 8.126 
4.274 1.256 8.154 
4.544 1.294 8.180 
4.808 1.334 8.214 
5.040 1.371 8.236 
5.274 1.410 8.256 
5.484 1.447 8.276 
5.684 1.486 8.296 
5.872 1.524 8.316 
6.054 1.563 8.336 
6.228 1.603 8.354 
6.388 1.642 8.372 
6.538 1.682 8.390 
6.668 1.718 8.410 
6.782 1.752 8.430 
6.884 1.785 8.450 
6.988 1.821 8.470 
7.088 1.857 8.490 
7.184 1.895 8.510 
7.278 1.934 8.530 
7.358 1.971 8.550 
7.434 2.008 8.570 

2.052 8.590 3.436 
2.093 8.610 3.477 
2.133 8.630 3.517 
2.174 8.650 3.557 
2.214 8.670 3.597 
2.248 8.690 3.638 
2.290 8.710 3.680 
2.324 8.730 3.723 
2.368 8.748 3.763 
2.412 8.766 3.802 
2.459 8.784 3.844 
2.499 8.804 3.891 
2.541 8.822 3.936 
2.581 8.840 3.983 
2.622 8.854 4.019 
2.661 8.868 4.059 
2.716 8.882 4.099 
2.752 8.896 4.141 
2.786 8.910 4.189 
2.822 8.922 4.23 1 
2.859 8.932 4.268 
2.895 8.942 4.308 
2.934 8.952 4.35 1 
2.969 8.962 4.396 
3.003 8.972 4.444 
3.037 8.982 4.498 
3.077 8.992 4.554 
3.117 9.002 4.619 
3.156 9.012 4.693 
3.196 9.022 4.777 
3.237 9.032 4.886 
3.276 9.042 5.021 
3.315 9.052 5.193 
3.356 9.062 5.503 
3.396 9.072 7.443 

9.082 9.399 
9.092 9.796 
9.102 10.013 
9.112 10.164 
9.122 10.274 
9.132 10.363 
9.142 10.439 
9.152 10.502 
9.162 10.558 
9.174 10.616 . 
9.182 10.651 
9.192 10.692 
9.202 10.728 
9.212 10.762 
9.222 10.792 
9.232 10.821 
9.242 10.849 
9.252 10.863 
9.264 10.901 
9.278 10.933 
9.294 10.966 
9.3 12 11.002 

pKal = 1.461, pKa2 = 3.731 
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Table AD173. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.30 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.150 mmol Oxalic Acid, 1.5 mmol Excess 
HC104, Titrant=0.20 M NaOH in 0.10 M NaC104, pcH = pHr + 0.140. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr 
0.000 
0.414 
0.752 
1.104 
1.404 
1.718 
2.004 
2.312 
2.600 
2.900 
3.204 
3.470 
3.738 
4.004 
4.250 
4.500 
4.740 
4.968 
5.180 
5.382 
5.572 
5.750 
5.920 
6.080 
6.234 
6.380 
6.534 
6.674 
6.812 
6.950 
7.100 
7.230 
7.350 
7.450 
7.532 

0.809 7.604 2.106 8.578 3.415 
0.844 7.670 2.147 8.596 3.450 
0.872 7.730 2.189 8.614 3.486 
0.904 7.780 2.225 8.632 3.522 
0.933 7.826 2.263 8.650 3.559 
0.964 7.870 2.300 8.670 3.599 
0.992 7.910 2.336 8.688 3.636 
1.024 7.952 2.377 8.706 3.674 
1.056 7.990 2.416 8.724 3.712 
1.089 8.038 2.470 8.742 3.750 
1.124 8.070 2.510 8.760 3.789 
1.156 8.098 2.546 8.778 3.830 
1.189 8.124 2.582 8.796 3.871 
1.224 8.148 2.617 8.814 3.915 
1.257 8.170 2.649 8.830 3.956 
1.292 8.192 2.683 8.844 3.992 
1.328 8.212 2.716 8.858 4.030 
1.363 8.234 2.753 8.870 4.063 
1.398 8.254 2.786 8.882 4.097 
1.433 8.274 2.822 8.894 4.133 
1.469 8.294 2.858 8.906 4.172 
1.503 8.314 2.895 8.918 4.215 
1.537 8.334 2.933 8.930 4.256 
1.567 8.354 2.970 8.942 4.303 
1.608 8.374 3.010 8.952 4.345 
1.643 8.394 3.048 8.962 4.388 
1.683 8.412 3.082 8.972 4.436 
1.723 8.430 3.118 8.982 4.489 
1.760 8.448 3.154 8.992 4.544 
1.810 8.466 3.191 9.002 4.606 
1.864 8.484 3.227 9.014 4.695 
1.916 8.504 3.267 9.022 4.760 
1.970 8.522 3.303 9.032 4.860 
2.019 8.540 3.339 9.042 4.985 
2.064 8.560 3.378 9.052 5.183 

9.062 5.459 
9.072 6.938 
9.082 9.300 
9.112 10.164 
9.122 10.274 
9.132 10.363 
9.142 10.439 
9.152 10.502 
9.162 10.558 
9.174 10.616 
9.182 10.65 1 
9.192 10.692 
9.202 10.728 
9.212 10.762 
9.222 10.792 
9.232 10.821 
9.242 10.849 
9.252 10.863 
9.264 10.901 
9.278 10.933 
9.294 10.966 
9.312 11.002 

pK,* = 1.403, pKa2 = 3.726 
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Table AD174. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.50 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.030 M NaOH in 0.47 M NaC104, pcH = pHr + 0.234. 

NaOH, mL pHr NaOH, mL pHr NaOH, niL pHr NaOH, mL pHr 
1.820 3.389 5.920 4.138 0.000 

0.250 
0.500 
0.750 
1 .ooo 
1.250 
1.500 
1.740 
1.970 
2.190 
2.402 
2.600 
2.790 
2.970 
3.140 
3.300 
3.450 
3.590 
3.720 
3.842 
3.952 
4.050 
4.150 
4.250 
4.350 : 

1.847 
1.873 
1.902 
1.931 
1.961 
1.993 
2.025 
2.057 
2.088 
2.119 
2.150 
2.182 
2.214 
2.246 
2.278 
2.3 10 
2.342 
2.372 
2.404 
2.434 
2.463 
2.493 
2.525 
2.559 

pKti = 3.707 

4.450 
4.540 
4.620 
4.696 
4.766 
4.830 
4.888 
4.946 
4.998 
5.048 
5.106 
5.150 
5.190 
5.230 
5.276 
5.310 
5.340 
5.368 
5.398 
5.428 
5.458 
5.488 
5.516 
5.542 
5.564 

2.596 
2.632 
2.664 
2.696 
2.727 
2.758 
2.788 
2.820 
2.851 
2.880 
2.920 
2.95 1 
2.98 1 
3.013 
3.052 
3.080 
3.111 
3.137 
3.166 
3.197 
3.230 
3.264 
3.298 
3.330 

5.584 
5.602 
5.622 
5.642 
5.662 
5.682 
5.704 
5.722 
5.738 
5.754 
5.768 
5.780 
5.790 
5.800 
5.812 
5.820 
5.830 
5.840 
5.850 
5.860 
5.870 
5.880 
5.890 
5.900 

5.930 4.185 
5.940 4.236 
5.950 4.290 
5.960 4.35 1 
5.970 4.421 
5.980 4.500 
5.990 4.594 
6.000 4.708 
6.010 4.860 
6.020 5.085 
6.030 5.343 
6.040 6.621 

3.360 5.910 

3.414 
3.444 
3.474 
3.504 
3.538 
3.576 
3.608 
3.638 
3.668 
3.697 
3.722 
3.745 
3.768 
3.792 
3.816 
3.843 
3.870 
3.897 
3.925 
3.953 
3.985 
4.020 
4.056 
4.097 
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Table AD175. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 0.50 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.03 M NaOH in 0.47 M NaC104, pcH = pHr + 0.254. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 
0.250 
0.500 
0.752 
1.006 
1.252 
1.500 
1.742 
1.970 
2.190 
2.400 
2.600 
2.794 
2.970 
3.140 
3.304 
3.450 
3.590 
3.720 
3.840 
3.950 
4.050 
4.150 
4.250 
4.350 

1.744 
1.768 
1.794 
1.822 
1.850 
1.881 
1.911 
1.943 
1.977 
2.009 
2.043 
2.075 
2.109 
2.141 
2.171 
2.203 
2.235 
2.266 
2.297 
2.328 
2.357 
2.385 
2.414 
2.445 
2.479 

4.450 
4.550 
4.640 
4.720 
4.792 
4.850 
4.906 
4.960 
5.010 
5.060 
5.104 
5.146 
5.186 
5.224 
5.260 
5.294 
5.326 
5.356 
5.386 
5.416 
5.446 
5.476 
5.506 
5.534 
5.560 

2.516 
2.554 
2.591 
2.627 
2.662 
2.692 
2.722 
2.753 
2.783 
2.815 
2.846 
2.876 
2.906 
2.938 
2.968 
2.997 
3.026 
3.053 
3.080 
3.107 
3.138 
3.172 
3.207 
3.241 
3.274 

3.307 5.930 4.097 
3.337 5.940 
3.366 5.952 
3.397 5.960 
3.426 5.970 
3.456 5.980 
3.483 5.990 
3.512 6.000 
3.542 6.010 
3.573 6.020 
3.604 6.030 
3.638 6.040 
3.668 6.050 
3.702 
3.732 
3.764 
3.789 
3.828 
3.847 
3.877 
3.909 
3.942 
3.976 
4.014 

5.920 4.054 

5.584 
5.606 
5.626 
5.646 
5.664 
5.682 
5.698 
5.714 
5.735 
5.746 
5.762 
5.778 
5.792 
5.806 
5.818 
5.830 
5.840 
5.850 
5.860 
5.870 
5.880 
5.890 
5.900 
5.910 

4.144 
4.209 
4.258 
4.324 
4.398 
4.488 
4.594 
4.747 
4.935 
5.295 
6.603 
7.994 

pKa2 = 3.687 
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Table AD176. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.50 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.150 mm01 Oxalic Acid, 1.5 mmol Excess 
HC104, Titrant = 0.20 M NaOH in 0.30 M NaC104, pcH = pHr + 0.155. 

NaOH, n-L PHr NaOH, mL PHr NaOH, mL PHr NaOH, PHr 
mL 

0.000 
0.404 
0.762 
1.094 
1.404 
1.712 
2.006 
2.304 
2.602 
2.896 
3.178 
3.452 
3.724 
3.992 
4.270 
4.542 
4.804 
5.040 
5 -274 
5.482 
5.684 
5.872 
6.056 
6.228 
6.388 
6.536 
6.670 
6.782 
6.884 
6.988 
7.088 
7.182 
7.274 
7.358 
7.432 
7.514 
7.584 
7.650 
7.716 

0.785 
0.820 
0.852 
0.882 
0.910 
0.941 
0.969 
1.001 
1.032 
1.064 
1.096 
1.129 
1.163 
1.196 
1.233 
1.271 
1.310 
1.346 
1.385 
1.421 
1.459 
1.497 
1.535 
1.574 
1.613 
1.651 
1.687 
1.721 
1.753 
1.788 
1.823 
1.859 
1.898 
1.934 
1.969 
2.012 
2.050 
2.090 
2.133 

7.766 2.168 

pKal = 1.252, 

8.796 

pKa2 = 3.645 

7.812 2.203 8.812 3.780 9.260 10.755 
7.862 2.242 8.826 3.813 9.272 10.787 
7.898 2.273 8.840 3.847 9.284 10.8 15 
7.948 2.320 8.854 3.882 9.296 10.841 
7.990 2.361 8.868 3.919 
8.028 2.401 8.884 3.963 
8.066 2.444 8.896 3.996 
8.106 2.492 8.914 4.052 
8.140 2.537 8.924 4.084 
8.170 2.578 8.936 4.125 
8.200 2.622 8.948 4.168 
8.234 2.674 8.958 4.208 
8.274 2.738 8.968 4.247 
8.302 2.785 8.978 4.291 
8.330 2.835 8.989 4.337 
8.354 2.878 8.998 4.388 
8.374 2.914 9.008 4.442 
8.396 2.954 9.018 4.503 
8.414 2.986 9.028 4.574 
8.432 3.021 9.038 4.653 
8.452 3.059 9.048 4.750 
8.468 3.090 9.058 4.870 
8.486 3.125 9.068 5.031 
8.504 3.158 9.078 5.272 
8.522 3.193 9.088 5.855 
8.540 3.227 9.098 9.063 
8.560 3.265 9.114 9.779 
8.578 3.300 9.124 9.968 
8.596 3.336 9.134 10.101 
8.612 3.367 9.144 10.210 
8.630 3.401 9.154 10.294 
8.648 3.437 9.164 10.366 
8.666 3.471 9.174 10.428 
8.686 3.511 9.184 10.484 
8.710 3.559 9.194 10.532 
8.726 3.592 9.204 10.574 
8.746 3.634 9.216 10.620 
8.762 3.668 9.226 10.656 
8.780 3.707 9.236 10.687 

3.743 9.248 10.724 
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Table AD177. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 1 .OO M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess 
HClOa. Titrant = 0.03 M NaOH in 0.97 M NaClOA. DCH = nHr + 0.378. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, rnL pHr 
0.000 1.686 
0.250 1.706 
0.500 1.728 
0.750 1.751 
1.000 1.779 
1.240 1.806 
1.470 1.834 
1.690 1.863 
1.900 1.890 
2.100 1.918 
2.290 1.945 
2.470 1.972 
2.640 1.999 
2.804 2.027 
2.950 2.052 
3.090 2.078 
3.220 2.103 
3.340 2.128 
3.452 2.151 
3.550 2.174 
3.650 2.197 
3.750 2.221 
3.850 2.246 
3.950 2.274 

4.144 2.33 1 
4.236 2.360 
4.324 2.389 
4.412 2.420 
4.490 2.450 
4.562 2.479 
4.630 2.507 
4.700 2.537 
4.770 2.570 
4.830 2.600 
4.884 2.628 
4.940 2.658 
4.992 2.687 
5.042 2.716 
5.102 2.755 
5.150 2.787 
5.196 2.820 
5.242 2.855 
5.282 2.887 
5.320 2.920 
5.356 2.952 
5.388 2.983 
5.420 3.014 
5.448 3.043 

5.498 
5.520 

3.099 
3.125 

5.542 3.152 
5.564 3.179 
5.586 3.207 
5.608 3.237 
5.630 3.268 
5.652 3.300 
5.672 3.330 
5.692 3.362 
5.710 3.392 
5.728 3.423 
5.744 3.45 1 
5.760 3.480 
5.786 3.530 
5.804 3.567 
5.820 3.602 
5.834 3.635 
5.848 3.669 
5.862 3.706 
5.874 3.738 
5.886 3.772 
5.898 3.809 
5.912 3.855 

5.940 3.959 
5.930 

5.950 3.999 

3.919 

5.960 4.044 
5.970 4.092 
5.980 4.145 
5.990 4.206 
6.000 4.274 
6.010 4.350 
6.020 4.445 
6.030 4.560 
6.042 4.75 1 
6.050 4.934 

4.050 2.303 5.474 3.072 5.920 3.882 

pKa2 = 3.543 
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Table AD178. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 1 .OO M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.03 M NaOH in 0.97 M NaC104, pcH = pHr + 0.375. 

NaOH, mL pHr NaOH, n-L pH.r NaOH, mL pHr NaOH, mL pHr 
0.000 1.622 3.201 5.970 4.015 
0.250 
0.500 
0.750 
1 .oOO 
1.250 
1.500 
1.740 
1.972 
2.190 
2.400 
2.600 
2.790 
2.970 
3.140 
3.300 
3.450 
3.590 
3.720 
3.840 
3.950 
4.050 
4.146 
4.248 

1.649 
1.677 
1.706 
1.736 
1.768 
1.801 
1.834 
1.868 
1.900 
1.933 
1.966 
1.998 
2.03 1 
2.064 
2.096 
2.129 
2.162 
2.194 
2.224 
2.255 
2.285 
2.313 
2.346 

5.980 4.062 
5.990 4.115 
6.000 4.173 
6.010 4.236 
6.020 4.314 
6.030 4.404 
6.040 4.508 
6.050 4.650 
6.060 4.850 
6.070 5.210 

2.379 

4.448 
4.540 
4.620 
4.690 
4.760 
4.820 
4.880 
4.936 
4.990 
5.042 
5.092 
5.140 
5.186 
5.230 
5.272 
5.3 12 
5.350 
5.386 
5.420 
5.452 
5.482 
5.510 
5.536 
5.560 

4.348 _.- _ 

pKa2 = 3.562 

5.582 

2.415 
2.450 
2.484 
2.514 
2.547 
2.575 
2.606 
2.636 
2.667 
2.698 
2.730 
2.762 
2.795 
2.828 
2.861 
2.894 
2.927 
2.959 
2.991 
3.023 
3.055 
3.086 
3.117 
3.147 
3.177 

5.602 
5.620 
5.640 
5.660 
5.680 
5.700 
5.725 
5.740 
5.760 
5.780 
5.800 
5.818 
5.834 
5.848 
5.860 
5.870 
5.880 
5.890 
5.900 
5.910 
5.920 
5.930 
5.940 
5.950 
5.960 

3.225 
3.253 
3.282 
3.312 
3.343 
3.375 
3.408 
3.443 
3.480 
3.519 
3.555 
3.590 
3.623 
3.654 
3.680 
3.700 
3.732 
3.761 
3.791 
3.823 
3.857 
3.893 
3.931 
3.971 
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Table AD179. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 1 .OO M 
NaC104 at 25°C. Initial Volume = 15.0 n-L, 0.150 mm01 Oxalic Acid, 1.5 mmol Excess 
HC104, Titrant = 0.20 M NaOH in 0.8 M NaC104, pcH= pHr + 0.28 1. 

NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr 
0.000 0.672 6.158 
0.412 0.708 6.318 
0.702 0.734 6.428 
1 .OOo 0.762 6.548 
1.204 0.782 6.668 
1.404 0.800 6.768 
1.604 0.820 6.868 
1.816 0.840 6.970 
2.004 0.859 7.074 
2.206 0.880 7.170 
2.404 0.900 7.272 
2.606 0.922 7.368 
2.806 0.944 7.430 
3.004 0.965 7.488 
3.204 0.988 7.546 
3.404 1.012 7.614 
3.604 1.035 7.650 
3.812 1.061 7.692 
4.010 1.087 7.732 
4.208 1.113 7.780 
4.406 1.139 7.834 
4.606 1.168 7.874 
4.804 1.198 7.912 
5.010 1.230 7.950 
5.204 1.262 7.990 
5.384 1.294 8.030 
5.550 1.324 8.064 
5.704 1.354 8.084 
5.850 1.384 8.114 
6.010 1.418 8.152 

1.450 
1.490 
1.518 
1.551 
1.585 
1.616 
1.648 
1.682 
1.721 
1.760 
1.804 
1.850 
1.882 
1.914 
1.948 
1.991 
2.014 
2.044 
2.074 
2.111 
2.158 
2.195 
2.232 
2.271 
2.316 
2.365 
2.407 
2.434 
2.476 
2.532 

8.184 2.582 
8.208 2.620 
8.232 2.660 
8.254 2.697 
8.274 2.73 1 
8.296 2.770 
8.316 2.805 
8.336 2.841 
8.356 2.878 
8.376 2.913 
8.398 2.954 
8.418 2.991 
8.438 3.028 
8.458 3.065 
8.478 3.103 
8.498 3.140 
8.518 3.177 
8.538 3.216 
8.560 3.258 
8.580 3.297 
8.600 3.336 
8.620 3.376 
8.642 3.421 
8.660 3.459 
8.678 3.496 
8.698 3.539 
8.716 3.581 
8.734 3.622 

pKal = 1.276, pKti = 3.590 
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Table AD180. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 1 .OO M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.150 mm01 Oxalic Acid, 1.5 mm01 Excess 
HC104, Titrant = 0.20 M NaOH in 0.8 M NaC104, pcH = pHr + 0.282. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.896 8.618 3.308 9.100 10.194 
0.400 
0.700 
1 .OOo 
1.266 
1.518 
1.766 
2.010 
2.256 
2.506 
2.760 
3.000 
3.228 
3.446 
3.654 
3.864 
4.064 
4.266 
4.466 
4.664 
4.864 
5.060 
5.250 
5.432 
5.600 
5.752 
5.900 
6.044 
6.196 
6.334 
6.464 
6.594 
6.714 
6.828 
6.938 
7.038 
7.130 
7.228 
7.324 

0.68 1 
0.717 
0.742 
0.769 
0.793 
0.818 
0.841 
0.866 
0.890 
0.916 
0.943 
0.969 
0.995 
1.021 
1.045 
1.071 
1.097 
1.124 
1.152 
1.180 
1.210 
1.241 
1.272 
1.305 
1.335 
1.364 
1.395 
1.425 
1.459 
1.493 
1.526 
1.560 
1.596 
1.630 
1.666 
1.702 
1.738 
1.777 
1.820 

7.476 
7.542 
7.602 
7.654 
7.698 
7.748 
7.800 
7.846 
7.886 
7.922 
7.956 
7.988 
8.020 
8.050 
8.084 
8.114 
8.142 
8.172 
8.198 
8.224 
8.248 
8.272 
8.294 
8.314 
8.332 
8.348 
8.364 
8.382 
8.400 
8.418 
8.436 
8.454 
8.472 
8.490 
8.508 
8.526 
8.544 
8.564 
8.582 

1.932 
1.968 
2.000 
2.030 
2.066 
2.106 
2.145 
2.180 
2.214 
2.248 
2.282 
2.318 
2.352 
2.395 
2.435 
2.472 
2.516 
2.555 
2.596 
2.634 
2.674 
2.711 
2.746 
2.778 
2.807 
2.835 
2.868 
2.900 
2.932 
2.965 
2.999 
3.032 
3.065 
3.098 
3.132 
3.166 
3.204 
3.238 

8.636 
8.654 
8.670 
8.686 
8.702 
8.718 
8.734 
8.750 
8.766 
8.780 
8.794 
8.808 
8.822 
8.834 
8.846 
8.858 
8.870 
8.880 
8.890 
8.900 
8.910 
8.920 
8.930 
8.940 
8.950 
8.960 
8.970 
8.980 
8.990 
9.000 
9.010 
9.020 
9.030 
9.040 
9.050 
9.060 
9.070 
9.080 
9.090 

3.344 
3.378 
3.410 
3.443 
3.477 
3.511 
3.546 
3.581 
3.617 
3.651 
3.685 
3.720 
3.759 
3.791 
3.825 
3.861 
3.899 
3.931 
3.967 
4.004 
4.043 
4.085 
4.129 
4.179 
4.232 
4.289 
4.354 
4.430 
4.517 
4.626 
4.765 
4.953 
5.740 
8.643 
9.278 
9.715 
9.864 
9.998 

9.110 10.263 
9.120 10.320 
9.130 10.373 
9.258 10.773 
9.274 10.805 
9.292 10.838 
9.312 10.872 
9.334 10.904 
9.356 10.935 
9.380 10.967 

7.408 1.860 8.600 3.274 10.110 

pKal = 1.35 1, pKa2 = 3.600 
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Table AD181. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 2.00 M 
NaC104 at 25°C. Initial Volume = 15.0 rnL+ 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.03 M NaOH in 1.97 M NaC104, pcH = pHr + 0.617. 

NaOH, n-L pHr NaOH, n-L pHr NaOH, n-L pHr NaOH, nL pH.r 
0.000 1.394 4.290 2.157 5.430 
0.250 1.417 4.370 2.188 5.450 
0.500 1.446 4.440 2.215 5.470 
0.750 1.475 4.506 2.242 5.490 
1 .ooo 1.506 4.558 2.262 5.510 
1.240 1.537 4.620 2.289 5.530 
1.470 1.567 4.682 2.318 5.550 
1.690 1.600 4.740 2.347 5.570 
1.900 1.627 4.802 2.380 5.590 
2.102 1.658 4.854 2.411’ 5.610 
2.292 1.688 4.902 2.438 5.630 
2.470 1.717 4.954 2.465 5.650 
2.640 1.747 5.004 2.496 5.668 
2.800 1.775 5.054 2.528 5.686 
2.950 1.803 5.100 2.563 5.704 
3.100 1.832 5.140 2.593 5.720 
3.250 1.864 5.178 2.622 5.736 
3.400 1.897 5.214 2.655 5.752 
3.540 1.933 5.248 2.688 5.768 
3.670 1.966 5.280 2.718 5.780 
3.790 1.999 5.3 10 2.749 5.792 
3.900 2.03 1 5.338 2.779 5.804 
4.000 2.061 5.364 2.805 5.816 
4.100 2.092 5.388 2.83 1 5.828 
4.200 2.123 5.410 2.856 5.840 

2.881 5.852 3.679 
2.905 
2.93 1 
2.957 
2.982 
3.010 
3.039 
3.069 
3.098 
3.131 
3.164 
3.197 
3.229 
3.260 
3.295 
3.328 
3.363 
3.400 
3.438 
3.467 
3.498 
3.531 
3.567 
3.602 
3 639 

5.864 3.723 
5.876 3.768 
5.888 3.817 
5.900 3.869 
5.912 3.929 
5.924 3.994 
5.936 4.072 
5.952 4.196 
5.964 4.316 ’ 
5.973 4.477 
5.988 4.719 
6.000 5.227 

pKa2 = 3.696 
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Table AD182. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 3.00 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.03 M NaOH in 2.97 M NaC104, pcH = pHr + 0.859. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, niL pHr 
0.000 1.111 4.240 1.924 5.326 2.68 1 5.768 3.596 
0.300 1.167 
0.520 1.197 
0.740 1.227 
0.962 1.258 
1.180 1.289 
1.400 1.318 
1.622 1.351 
1.840 1.384 
2.050 1.416 
2.250 1.449 
2.440 1.481 
2.620 1.513 
2.790 1.544 
2.950 1.576 
3.104 1.607 
3.250 1.639 
3.390 1.671 
3.520 1.703 
3.640 1.735 
3.750 1.766 
3.850 1.795 
3.950 1.825 
4.050 1.857 

4.326 1.958 5.352 2.717 
4.406 1.990 5.376 2.75 1 
4.480 2.023 5.398 2.782 
4.570 2.064 5.422 2.820 
4.630 2.095 5.442 2.851 
4.680 2.122 5.470 2.896 
4.730 2.150 5.490 2.93 1 
4.780 2.179 5.510 2.965 
4.830 2.209 5.528 2.996 
4.872 2.238 5.546 3.030 
4.908 2.263 5.564 3.066 
4.938 2.287 5.580 3.099 
4.970 2.312 5.596 3.133 
5.000 2.336 5.614 3.170 
5.032 2.363 5.636 3.220 
5.066 2.393 5.650 3.253 
5.098 2.422 5.664 3.286 
5.130 2.453 5.678 3.321 
5.160 2.483 5.692 3.357 
5.190 2.515 5.708 3.401 
5.220 2.549 5.720 3.436 
5.246 2.578 5.732 3.473 
5.274 2.612 5.744 3.511 

5.780 3.643 
5.792 3.694 
5.804 3.749 
5.816 3.811 
5.828 3.882 
5.838 3.947 
5.848 4.022 
5.858 4.108 
5.868 4.209 
5.878 4.335 
5.888 4.505 
5.898 4.763 

4.150 1.891 5.300 2.646 5.756 3.553 

pK& = 3.880 
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Table AD183. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 3.00 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.03 M NaOH in 2.97 M NaC104, pcH = pHr + 0.861. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.144 4.242 1.931 5.414 
0.250 1.173 4.332 1.966 5.436 
0.502 1.203 4.410 1.998 5.458 
0.750 1.233 4.480 2.030 5.478 
1 .ooo 1.265 4.560 2.068 5.500 
1.240 1.298 4.630 2.104 5.518 
1.470 1.330 4.700 2.140 5.540 
1.690 1.361 4.760 2.176 5.560 
1.900 1.393 4.812 2.207 5.580 
2.102 1.426 4.860 2.236 5.602 
2.290 1.457 4.910 2.27 1 5.620 
2.470 1.488 4.960 2.305 5.638 
2.640 1.518 5.012 2.345 5.654 
2.800 1.547 5.050 2.375 5.668 
2.960 1.580 5.090 2.410 5.680 
3.110 1.612 5.132 2.450 5.692 
3.250 1.634 5.170 2.488 5.704 
3.382 1.674 5.206 2.525 5.716 
3.512 1.705 5.238 2.560 5.728 
3.630 1.737 5.268 2.592 5.740 
3.750 1.771 5.298 2.627 5.752 
3.862 1.803 5.326 2.661 5.764 
3.962 1.835 5.350 2.691 5.776 
4.060 1.867 5.372 2.721 5.788 

2.748 5.800 

2.778 5.814 3.694 
2.811 
2.845 
2.875 
2.911 
2.941 
2.980 
3.016 
3.054 
3.099 
3.136 
3.175 
3.211 
3.244 
3.274 
3.305 
3.336 
3.365 
3.397 
3.432 
3.468 
3.506 
3.547 
3.589 
3.634 

5.824 3.739 
5.834 3.787 
5.844 3.839 
5.854 3.906 
5.864 3.967 
5.874 4.046 
5.882 4.117 
5.890 4.201 
5.898 4.309 
5.906 4.406 
5.914 4.539 
5.924 4.815 

5.392 4.150 1.898 

pKa2 = 3.867 
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Table AD184. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 3.00 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.03 M NaOH in 2.97 M NaC104, pcH = pHr + 0.848. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.250 
0.500 
0.750 
1 .ooo 
1.240 
1.470 
1.692 
1.900 
2.100 
2.290 
2.472 
2.642 
2.800 
2.950 
3.104 
3.250 
3.390 
3.530 
3.660 
3.770 
3.870 
3.970 
4.060 
4.150 

1.165 
1.191 
1.220 
1.251 
1.283 
1.314 
1.345 
1.377 
1.407 
1.438 
1.469 
1.500 
1.531 
1.560 
1.589 
1.622 
1.654 
1.687 
1.722 
1.755 
1.786 
1.817 
1.847 
1.878 
1.907 

4.236 
4.324 
4.416 
4.496 
4.576 
4.646 
4.710 
4.770 
4.820 
4.870 
4.912 
4.950 
4.984 
5.020 
5.060 
5.096 
5.132 
5.164 
5.194 
5.222 
5.250 
5.276 
5.300 
5.326 
5.352 2.695 5.778 

1.940 5.376 
1.970 5.400 
2.008 5.430 
2.045 5.454 
2.08 1 5.478 
2.117 5.500 
2.151 5.520 
2.186 5.538 
2.216 5.556 
2.249 5.574 
2.278 5.592 
2.303 5.610 
2.328 5.628 
2.356 5.644 
2.388 5.658 
2.421 5.670 
2.453 5.682 
2.484 5.694 
2.515 5.706 
2.545 5.718 
2.576 5.730 
2.604 5.742 
2.630 5.754 
2.661 5.766 

2.726 
2.757 
2.799 
2.835 
2.871 
2.905 
2.940 
2.970 
3.003 
3.038 
3.073 
3.110 
3.148 
3.183 
3.214 
3.244 
3.272 
3.301 
3.332 
3.362 
3.393 
3.427 
3.464 
3.502 
3.541 

5.790 3.583 
5.802 3.627 
5.814 3.675 
5.826 3.729 
5.838 3.786 
5.850 3.848 
5.862 3.920 
5.874 4.000 
5.886 4.094 
5.898 4.209 
5.910 4.369 
5.920 4.540 
5.930 4.807 

pKaz = 3.868 
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Table AD185. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 3.00 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.150 mm01 Oxalic Acid, 1.5 mm01 Excess 
HClOd. Titrant = 0.20 M NaOH in 2.8 M NaClOd. DCH = nHr + 0.790. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 0.186 
0.400 0.220 
0.790 0.256 
1.150 0.288 
1.482 0.321 
1.872 0.358 
2.206 0.393 
2.526 0.426 
2.852 0.462 
3.136 0.494 
3.502 0.538 
3.756 0.569 
4.000 0.601 
4.210 0.630 
4.412 0.659 
4.608 0.688 
4.808 0.718 
5.004 0.749 
5.194 0.782 
5.384 0.816 
5.568 0.85 1 
5.714 0.880 
5.866 0.913 
6.000 0.943 
6.136 0.974 
6.256 1.004 
6.376 1.036 
6.480 1.064 
6.602 1.100 
6.704 1.132 

6.802 
6.896 
6.984 
7.068 
7.130 
7.206 
7.270 
7.326 
7.376 
7.428 
7.480 
7.538 
7.590 
7.640 
7.680 
7.718 
7.756 
7.794 
7.834 
7.868 
7.916 
7.942 
7.972 
7.990 
8.012 
8.032 
8.052 
8.074 
8.094 
8.114 

1.165 
1.198 
1.231 
1.266 
1.292 
1.327 
1.357 
1.387 
1.414 
1.444 
1.476 
1.515 
1.552 
1.590 
1.624 
1.656 
1.692 
1.730 
1.773 
1.813 
1.874 
1.908 
1.951 
1.980 
2.014 
2.048 
2.083 
2.124 
2.162 
2.202 

8.132 
8.150 
8.168 
8.186 
8.204 
8.222 
8.240 
8.258 
8.276 
8.294 
8.312 
8.330 
8.348 
8.366 
8.384 
8.402 
8.420 
8.438 
8.456 
8.474 
8.492 
8.510 
8.528 
8.546 
8.564 
8.582 
8.600 
8.618 
8.636 
8.654 

? 3-27 
L.LJ I 

0 L71 
O.UIL 3.410 

2.275 
2.313 
2.352 
2.39 1 
2.430 
2.470 
2.509 
2.549 
2.588 
2.626 
2.665 
2.704 
2.742 
2.779 
2.817 
2.853 
2.891 
2.929 
2.966 
3.004 
3.041 
3.078 
3.117 
3.156 
3.197 
3.236 
3.278 
3.320 
3.364 

8.690 3.457 
8.708 3.507 
8.726 3.558 
8.744 3.616 
8.762 3.676 
8.780 3.742 
8.798 3.816 
8.816 3.902 
8.834 4.003 
8.852 4.122 
8.870 4.280 
8.888 4.508 
8.906 4.978 
8.916 7.000 

pKal = 1.464, pKti = 3.842 
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Table AD186. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 3.00 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.150 mm01 Oxalic Acid, 1.5 mm01 Excess 
HC104, Titrant = 0.20 M NaOH in 2.8 M NaC104, pcH = pHr + 0.798. 

NaOH, n-L pHr NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr 
0.000 0.192 6.150 0.963 8.166 2.175 8.780 3.508 
0.400 
0.700 
1 .ooo 
1.200 
1.400 
1.600 
1.800 
2.000 
2.200 
2.400 
2.604 
2.800 
3 .ooo 
3.200 
3.406 
3.600 
3.806 
4.002 
4.202 
4.402 
4.600 
4.800 
5 .ooo 
5 -200 
5.382 
5.550 
5.700 
5.852 
6.000 

0.222 

0.929 

0.249 
0.274 
0.292 
0.310 
0.330 
0.349 
0.367 
0.388 
0.409 
0.430 
0.45 1 
0.473 
0.495 
0.520 
0.544 
0.569 
0.594 
0.62 1 
0.648 
0.677 
0.708 
0.740 
0.773 
0.805 
0.837 
0.866 
0.897 

6.302 
6.420 

8.140 

6.540 
6.660 
6.760 
6.862 
6.960 
7.060 
7.160 
7.260 
7.360 
7.422 
7.484 
7.542 
7.616 
7.650 
7.690 
7.732 
7.780 
7.832 
7.872 
7.912 
7.950 
7.992 
8.030 
8.060 
8.084 
8.114 

1.001 
1.032 

2.126 

1.064 
1.100 
1.131 
1.165 
1.199 
1.237 
1.278 
1.323 
1.372 
1.406 
1.441 
1.476 
1.526 
1.550 
1.581 
1.615 
1.656 
1.705 
1.746 
1.789 
1.835 
1.890 
1.942 
1.988 
2.027 
2.079 

8.194 
8.220 
8.248 
8.264 

8.760 

8.280 
8.302 
8.324 
8.342 
8.360 
8.380 
8.400 
8.422 
8.440 
8.462 
8.480 
8.500 
8.520 
8.542 
8.560 
8.580 
8.600 
8.620 
8.640 
8.660 
8.682 
8.700 
8.720 
8.740 

2.230 
2.284 
2.344 
2.376 
2.410 
2.459 
2.506 
2.545 
2.583 
2.626 
2.668 
2.714 
2.752 
2.799 
2.836 
2.876 
2.918 
2.963 
3.001 
3.042 
3.085 
3.127 
3.170 
3.213 
3.263 
3.305 
3.353 
3.402 
3.453 

8.800 3.566 
8.820 3.630 
8.840 3.699 
8.860 3.776 
8.880 3.861 
8.902 3.976 
8.920 4.088 
8.940 4.259 
8.950 4.370 
8.960 4.505 
8.970 4.706 
8.980 5.061 

pK,* = 1.509, pKa2 = 3.842 
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Table AD187. ktentiometric Titration Data for the pK, Values of Oxalic Acid in 5.00 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.03 M NaOH in 4.97 M NaC104, pcH = pHr + 1.39 1. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr 
4.322 1.496 5.266 2.346 5.610 3.134 0.000 0.646 

0.300 0.680 
0.600 0.716 
0.890 0.753 
1.160 0.789 
1.412 0.823 
1.640 0.857 
1.860 0.890 
2.060 0.922 
2.260 0.956 
2.450 0.988 
2.640 1.023 
2.820 1.059 
2.990 1.093 
3.150 1.129 
3.302 1.165 
3.442 1.199 
3.570 1.234 
3.690 1.269 
3.802 1.303 
3.900 1.334 
4.000 1.368 
4.090 1.402 
4.170 1.433 
4.250 1.466 

4.390 1.529 5.280 2.370 
4.450 1.558 5.294 2.397 
4.510 1.588 5.308 2.425 
4.570 1.624 5.332 2.473 
4.620 1.653 5.344 2.498 
4.670 1.685 5.356 2.523 
4.720 1.719 5.370 2.553 
4.760 1.748 5.384 2.583 
4.800 1.778 5.398 2.613 
4.840 1.810 5.412 2.645 
4.876 1.842 5.426 2.676 
4.928 1.889 5.440 2.707 
4.960 1.921 5.454 2.740 
4.986 1.948 5.466 2.768 
5.016 1.981 5.480 2.800 
5.044 2.013 5.494 2.833 
5.074 2.049 5.508 2.867 
5.106 2.09 1 5.522 2.901 
5.130 2.123 5.536 2.935 
5.156 2.163 5.550 2.97 1 
5.180 2.199 5.562 3.002 
5.202 2.234 5.574 3.034 
5.222 2.268 5.586 3.068 
5.240 2.299 5.598 3.101 

5.624 3.175 
5.636 3.209 
5.648 3.246 
5.660 3.285 
5.672 3.324 
5.684 3.366 
5.696 3.411 
5.708 3.457 
5.720 3.506 
5.732 3.558 
5.744 3.616 
5.756 3.678 

pKa2 = 4.332 
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Table AD188. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 5.00 M 
NaC104 at 25°C. Initial Volume = 15.0 n-L, 0.0150 mmol Oxalic Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.03 M NaOH in 4.97 M NaC104, pcH = pHr + 1.382. 

NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr NaOH, n-L pHr 
2.317 5.610 3.084 0.000 

0.300 
0.602 
0.890 
1.160 
1.412 
1.640 
1.860 
2.060 
2.260 
2.450 
2.640 
2.820 
2.990 
3.150 
3.302 
3.442 
3.570 
3.690 
3.802 
3.900 
4.000 
4.090 
4.170 

0.655 
0.698 
0.726 
0.761 
0.796 
0.83 1 
0.863 
0.897 
0.928 
0.96 1 
0.994 
1.028 
1.064 
1.098 
1.134 
1.169 
1.204 
1.237 
1.271 
1.305 
1.336 
1.370 
1.403 
1.433 

4.322 
4.390 
4.450 
4.510 
4.570 
4.620 
4.670 
4.720 
4.760 
4.800 
4.840 
4.876 
4.928 
4.962 
4.988 
5.016 
5 -046 
5.074 
5.106 
5.130 
5.156 
5.180 
5.202 
5.222 

1.498 
1.529 
1.558 
1.588 
1.622 
1.652 
1.683 
1.716 
1.744 
1.774 
1.805 
1.835 
1.882 
1.914 
1.941 
1.970 
2.002 
2.034 
2.074 
2.107 
2.141 
2.177 
2.211 
2.243 

5.266 
5.280 
5.294 
5.308 
5.332 
5.344 
5.356 
5.370 
5.384 
5.398 
5.412 
5.426 
5.440 
5.456 
5.468 
5.484 
5.498 
5.510 
5.524 
5.538 
5.552 
5.564 
5.578 
5.586 

2.341 
2.367 
2.393 
2.439 
2.463 
2.487 
2.515 
2.544 
2.573 
2.604 
2.636 
2.666 
2.703 
2.730 
2.766 
2.800 
2.829 
2.861 
2.896 
2.932 
2.962 
2.998 
3.020 
3.052 

5.624 3.123 
5.636 3.157 
5.648 3.192 
5.660 3.228 
5.672 3.265 
5.684 3.304 
5.696 3.344 
5.708 3.387 
5.720 3.433 
5.732 3.479 
5.744 3.530 
5.758 3.593 

4.250 1.467 5.240 2.272 5.598 

pKal = 1.383, pKa2 = 4.226 
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Table AD189. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 5.00 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.150 mmol Oxalic Acid, 1.5 mmol Excess 
HC104, Titrant = 0.20 M NaOH in 4.8 M NaC104, pcH = pHr + 1.382. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 -0.420 7.262 0.689 8.268 1.921 
0.500 -0.384 7.354 0.734 8.280 1.957 
0.962 -0.346 7.438 0.779 8.292 1.995 
1.364 -0.3 12 7.532 0.836 8.304 2.033 
1.720 -0.279 7.622 0.896 8.318 2.074 
2.078 -0.246 7.698 0.953 8.330 2.110 
2.422 -0.212 7.752 0.999 8.342 2.147 
2.770 -0.176 7.820 1.062 8.354 2.181 
3.106 -0.139 7.860 1.104 8.366 2.215 
3.414 -0.103 7.894 1.142 8.378 2.247 
3.712 -0.067 7.924 1.179 8.390 2.280 
4.002 -0.032 7.950 1.213 8.404 2.3 17 
4.286 0.005 7.974 1.246 8.418 2.354 
4.542 0.04 1 7.996 1.278 8.432 2.390 
4.804 0.079 8.018 1.313 8.446 2.424 
5.028 0.114 8.040 1.350 8.460 2.460 
5.248 0.151 8.062 1.389 8.474 2.493 
5.428 0.182 8.082 1.428 8.484 2.526 
5.606 0.216 8.102 1.470 8.504 2.564 
5.792 0.253 8.122 1.514 8.520 2.599 
5.978 0.293 8.140 1.555 8.536 2.635 
6.154 0.332 8.156 1.596 8.552 2.672 
6.304 0.369 8.172 1.638 8.570 2.712 
6.450 0.407 8.184 1.670 8.586 2.748 
6.612 0.452 8.196 1.704 8.602 2.784 
6.736 0.490 8.208 1.739 8.618 2.818 
6.858 0.529 8.220 1.773 8.634 2.854 
6.958 0.565 8.232 1.811 8.650 2.890 
7.048 0.598 8.244 1.847 8.668 2.930 
7.162 0.645 8.256 1.884 8.684 2.966 

8.700 3.003 
8.716 3.041 
8.732 3.079 
8.748 3.119 
8.764 3.159 
8.780 3.201 
8.796 3.244 
8.812 3.292 
8.828 3.341 
8.844 3.393 
8.860 3.451 
8.874 3.502 
8.888 3.560 
8.902 3.623 
8.914 3.687 
8.926 3.754 
8.938 3.835 
8.950 3.931 
8.962 4.041 
8.974 4.189 
8.986 4.400 
8.998 4.770 
9.010 7.386 

pKa2 = 4.3 10 
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Table AD190. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 5.00 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.150 mmol Oxalic Acid, 1.5 mmol Excess 
HC104, Titrant = 0.20 M NaOH in 4.8 M NaC104, pcH= pHr + 1.422. 

NaOH, n-L pHr NaOH, mL pHr iabH, nk pHr NaOH, mL pHr 
0.000 -0.409 
0.508 -0.366 
0.900 -0.330 
1.268 -0.297 
1.654 -0.260 
1.900 -0.236 
2.150 -0.210 
2.426 -0.182 
2.712 -0.151 
2.950 -0.125 
3.206 -0.096 
3.486 -0.062 
3.710 -0.035 
3.968 -0.001 
4.202 0.026 
4.404 0.053 
4.612 0.084 
4.854 0.120 
5.056 0.153 
5.254 0.187 
5.450 0.221 
5.650 0.260 
5.822 0.295 
6.002 0.334 
6.196 0.379 
6.352 0.418 
6.494 0.456 
6.614 0.489 
6.738 0.527 
6.838 0.560 
6.946 0.597 
7.048 0.636 
7.162 0.683 
7.240 0.717 
7.312 0.75 1 

7.378 0.785 8.314 
7.436 0.8 17 8.324 
7.486 0.845 8.334 
7.562 0.894 8.344 
7.618 0.932 8.354 
7.662 0.963 8.364 
7.710 1.003 8.374 
7.772 1.053 8.384 
7.834 1.115 8.394 
7.882 1.168 8.404 
7.924 1.218 8.414 
7.962 1.269 8.424 
7.984 1.302 8.434 
8.004 1.332 8.444 
8.026 1.368 8.454 
8.044 1.398 8.464 
8.062 1.431 8.474 
8.080 1.466 8.484 
8.098 1.503 8.494 
8.120 1.552 8.506 
8.138 1.595 8.518 
8.154 1.633 8.530 
8.178 1.698 8.542 
8.192 1.739 8.554 
8.204 1.773 8.556 
8.214 1.804 8.578 
8.224 1.834 8.590 
8.234 1.864 8.602 
8.244 1.895 8.616 
8.254 1.925 8.630 
8.264 1.956 8.644 
8.274 1.987 8.658 
8.284 2.018 8.672 
8.294 2.024 8.686 
8.304 2.052 8.702 

2.083 
2.114 
2.143 
2.173 
2.203 
2.23 1 
2.259 
2.286 
2.3 14 
2.340 
2.366 
2.392 
2.419 
2.444 
2.468 
2.494 
2.518 
2.542 
2.565 
2.592 
2.619 
2.646 
2.674 
2.702 
2.728 
2.755 
2.782 
2.809 
2.839 
2.869 
2.900 
2.932 
2.963 
2.995 
3.032 

8.716 3.063 
8.730 3.097 
8.744 3.132 
8.758 3.166 
8.772 3.202 
8.786 3.239 
8.800 3.279 
8.812 3.314 
8.824 3.348 
8.836 3.386 
8.846 3.418 
8.858 3.462 
8.870 3.506 
8.882 3.551 
8.894 3.600 
8.906 3.656 
8.918 3.719 
8.932 3.799 
8.944 3.881 
8.494 2.565 
8.506 2.592 
8.518 2.619 
8.530 2.646 
8.542 2.674 
8.554 2.702 
8.556 2.728 
8.578 2.755 
8.590 2.782 
8.602 2.809 
9.078 9.956 
9.090 10.044 
9.102 10.110 
9.114 10.177 
9.126 10.229 
9.138 10.275 

pKal = 1.383, pKa2 = 4.230 
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Table AD191. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 7.00 M 
NaC104 at 25°C. Initial Volume = 15.0 nL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.03 M NaOH in 6.97 M NaC104, pcH = pHr + 2.037. 
NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr 

0.000 0.022 4.782 1.170 5.418 2.357 8.870 3.506 
0.206 0.047 4.820 1.205 5.430 2.392 
0.500 0.065 4.868 1.252 5.442 2.427 
0.800 0.101 4.900 1.283 5.454 2.463 
1.100 0.144 4.936 1.322 5 -466 2.498 
1.374 0.184 4.968 1.360 5.478 2.532 
1.624 0.222 5.000 1.401 5.490 2.566 
1.850 0.258 5.028 1.439 5.502 2.602 
2.050 0.29 1 5.052 1.472 5.514 2.636 
2.240 0.323 5.072 1.504 5.526 2.67 1 
2.420 0.354 5.094 1.541 5.538 2.706 
2.590 0.387 5.110 1.569 5.550 2.741 
2.750 0.420 5.126 1.598 5.562 2.777 
2.900 0.45 1 5.150 1.644 5.574 2.813 
3.040 0.48 1 5.168 1.681 5.586 2.850 
3.170 0.511 5.180 1.706 5.598 2.888 
3.290 0.539 5.190 1.729 5.610 2.927 
3.402 0.568 5.200 1.751 5.622 2.966 
3.500 0.594 5.212 1.778 5.634 3.006 
3.600 0.62 1 5.224 1.809 5.646 3.047 
3.700 0.65 1 5.236 1.839 5.658 3.089 
3.800 0.682 5.248 1.868 5.670 3.134 
3.900 0.715 5.260 1.901 5.682 3.180 
4.000 0.75 1 5.272 1.933 5.694 3.229 
4.090 0.785 5.284 1.966 5.706 3.284 
4.182 0.823 5.298 2.006 5.718 3.340 
4.260 0.857 5.310 2.040 5.730 3.399 
4.340 0.893 5.322 2.075 5.742 3.464 
4.410 0.928 5.334 2.110 5.754 3.538 
4.476 0.963 5.346 2.146 5.766 3.621 
4.542 1.001 5.358 2.181 5.778 3.718 
4.602 1.039 5.370 2.216 5.790 3.833 
4.650 1.070 5.382 2.252 5.802 3.978 
4.700 1.106 5.394 2.287 5.814 4.179 

8.882 3.551 
8.894 3.600 
8.906 3.656 
8.918 3.719 
8.932 3.799 
8.944 3.881 
5.634 3.006 
5.646 3.047 
5.658 3.089 
5.670 3.134 
5.682 3.180 
5.694 3.229 
5.706 3.284 
5.718 3.340 
5.730 3.399 
5.742 3.464 
9.078 9.956 
9.090 10.044 
9.102 10.110 
9.114 10.177 
9.126 10.229 
9.138 10.275 

4.742 1.138 5.406 2.322 5.826 4.484 

pKa2 = 4.745 
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Table AD192. Potentiometric Titration Data for the pKa Values of Oxalic Acid in 7.00 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.03 M NaOH in 6.97 M NaC104, pcH = pHr + 2.040. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 0.017 3 13c-l 

0.300 0.05 1 
0.600 0.087 
0.900 0.124 
1.200 0.163 
1.490 0.202 
1.670 0.230 
1.840 0.256 
2.020 0.284 
2.202 0.315 
2.380 0.346 
2.560 0.379 
2.740 0.413 
2.920 0.45 1 
3.100 0.49 1 
3.280 0.534 
3.450 0.577 
3.612 0.622 
3.752 0.664 
3.890 0.709 
3.998 0.747 
4.100 0.786 
4.202 0.828 
4.298 0.869 

4.462 
4.530 
4.600 
4.660 
4.710 
4.760 
4.800 
4.844 
4.882 
4.916 
4.944 
4.976 
5.004 
5.030 
5.054 
5.076 
5.100 
5.122 
5.142 
5.160 
5.184 
5.200 
5.214 
5.228 
5.240 

L./J7 

4.380 0.909 
pKti = 4.771 

0.95 1 
0.990 
1.033 
1.073 
1.109 
1.147 
1.181 
1.221 
1.258 
1.293 
1.325 
1.362 
1.398 
1.434 
1.468 
1.502 
1.542 
1.581 
1.618 
1.654 
1.704 
1.740 
1.773 
1.807 
1.836 

5.252 
5.264 
5.276 
5.288 
5.300 
5.316 
5.324 
5.336 
5.348 
5.360 
5.372 
5.384 
5.398 
5.408 
5.420 
5.432 
5.444 
5.456 
5.468 
5.480 
5.492 
5.504 
5.516 
5.528 
5.544 

1.866 
1.898 
1.930 
1.962 
1.996 
2.043 
2.065 
2.101 
2.137 
2.171 
2.206 
2.241 
2.28 1 
2.311 
2.346 
2.382 
2.416 
2.45 1 
2.485 
2.519 
2.554 
2.589 
2.623 
2.657 

5.556 
5.568 
5.580 
5.592 
5.604 
5.616 
5.628 
5.640 
5.652 
5.664 
5.676 
5.688 
5.700 
5.712 
5.724 
5.736 
5.750 
5.760 
5.770 
5.780 
5.790 
5.800 
5.810 
5.820 

2.775 
2.811 
2.849 
2.885 
2.922 
2.960 
2.999 
3.041 
3.084 
3.128 
3.176 
3.226 
3.278 
3.334 
3.394 
3.474 
3.532 
3.598 
3.679 
3.766 
3.871 
4.006 
4.180 
4.429 2.705 5.830 
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Table AD193. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 7.00 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.150 mm01 Oxalic Acid, 1.5 mmol Excess 
HClOa. Titrant = 0.20 M NaOH in 6.8 M NaClOd. ncH = nHr + 1.932. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.508 
0.948 
1.360 
1.772 
2.144 
2.462 
2.766 
3.070 
3.362 
3.656 
3.938 
4.236 
4.520 
4.836 
5.112 
5.390 
5.640 
5.846 
6.022 
6.150 
6.278 
6.382 
6.484 
6.584 
6.686 
6.786 
6.886 
6.976 
7.062 
7.148 
7.234 
7.326 
7.410 
7.478 

-0.937 7.538 
-0.895 7.596 
-0.855 7.646 
-0.816 7.694 
-0.776 7.734 
-0.737 7.772 
-0.703 7.808 
-0.67 1 7.842 
-0.635 7.874 
-0.600 7.906 
-0.563 7.932 
-0.526 7.958 
-0.484 7.984 
-0.443 8.016 
-0.393 8.034 
-0.346 8.050 
-0.295 8.064 
-0.245 8.076 
-0.200 8.088 
-0.158 8.102 
-0.126 8.114 
-0.093 8.124 
-0.064 8.134 
-0.035 8.144 
-0.004 8.154 
0.028 8.164 
0.063 8.174 
0.099 8.184 
0.135 8.194 
0.171 8.204 
0.211 8.214 
0.252 8.224 
0.302 8.234 
0.353 8.244 
0.397 8.254 

0.439 
0.484 
0.527 
0.570 
0.611 
0.653 
0.696 
0.740 
0.785 
0.836 
0.881 
0.93 1 
0.985 
1.066 
1.109 
1.154 
1.191 
1.238 
1.279 
1.333 
1.382 
1.423 
1.467 
1.512 
1.558 
1.603 
1.650 
1.698 
1.745 
1.792 
1.838 
1.881 
1.924 
1.966 
2.005 

8.268 
8.278 
8.288 
8.298 
8.308 
8.318 
8.330 
8.342 
8.354 
8.366 
8.378 
8.390 
8.402 
8.414 
8.426 
8.436 
8.448 
8.462 
8.476 
8.490 
8.506 
8.522 
8.538 
8.554 
8.570 
8.586 
8.602 
8.618 
8.634 
8.650 
8.666 
8.682 
8.698 
8.714 
8.728 

2.057 
2.093 
2.128 
2.163 
2.196 
2.228 
2.265 
2.301 
2.336 
2.370 
2.402 
2.434 
2.464 
2.494 
2.525 
2.550 
2.578 
2.613 
2.645 
2.677 
2.715 
2.752 
2.789 
2.827 
2.866 
2.904 
2.944 
2.985 
3.023 
3.062 
3.103 
3.146 
3.191 
3.240 
3.283 

8.742 
8.756 
8.770 
8.782 
8.794 
8.804 
8.814 
8.824 
8.834 
8.844 
8.854 
8.864 
8.874 
8.884 
8.894 
8.904 
8.914 
8.924 
8.934 
8.476 
8.490 
8.506 
8.522 
8.538 
8.554 
8.570 
8.586 
8.602 
8.618 
9.044 
9.054 
9.068 
9.078 
9.090 

3.328 
3.374 
3.425 
3.471 
3.521 
3.566 
3.617 
3.670 
3.726 
3.791 
3.865 
3.946 
4.048 
4.176 
4.344 
4.609 
5.254 
7.683 
8.689 
2.645 
2.677 
2.715 
2.752 
2.789 
2.827 
2.866 
2.904 
2.944 
2.985 
10.403 
10.447 
10.504 
10.539 
10.580 

pKal = 1.755, pKti = 4.7 15 
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Table AD194. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 7.00 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.15 mmol Oxalic Acid, 1.5 mm01 Excess HC104, 
Titrant = 0.20 M NaOH in 6.8 M NaC104, pcH = pHr + 1.937. 

NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr 
0.489 8.758 0.000 

0.500 
0.968 
1.376 
1.758 
2.138 
2.518 
2.876 
3.134 
3.430 
3.730 
4.022 
4.302 
4.580 
4.850 
5.118 
5.376 
5.600 
5.860 
6.102 
6.330 
6.534 
6.726 
6.906 
7.050 
7.180 
7.300 
7.410 
7.504 

-0.939 
-0.899 
-0.857 
-0.820 
-0.783 
-0.744 
-0.707 
-0.667 
-0.636 
-0.602 
-0.565 
-0.526 
-0.487 
-0.446 
-0.403 
-0.360 
-0.3 12 
-0.268 
-0.213 
-0.157 
-0.099 
-0.04 1 
0.019 
0.083 
0.139 
0.197 
0.256 
0.318 
0.378 

7.654 
7.714 
7.776 
7.840 
7.886 
7.926 
7.960 
7.988 
8.004 
8.028 
8.062 
8.090 
8.116 
8.140 
8.164 
8.184 
8.200 
8.212 
8.222 
8.232 
8.242 
8.252 
8.262 
8.272 
8.282 
8.294 
8.304 
8.314 
8.324 

0.541 
0.603 
0.674 
0.733 
0.791 
0.845 
0.897 
0.934 
0.985 
1.060 
1.135 
1.220 
1.301 
1.396 
1.482 
1.555 
1.613 
1.657 
1.705 
1.750 
1.794 
1.840 
1.882 
1.923 
1.971 
2.011 
2.048 
2.083 
2.118 

8.346 
8.358 
8.370 
8.382 
8.394 
8.406 
8.418 
8.432 
8.446 
8.460 
8.474 
8.488 
8.502 
8.516 
8.530 
8.544 
8.558 
8.572 
8.586 
8.600 
8.614 
8.628 
8.642 
8.656 
8.670 
8.684 
8.698 
8.716 
8.730 
8.744 

2.160 
2.198 
2.235 
2.270 
2.305 
2.338 
2.372 
2.410 
2.447 
2.485 
2.519 
2.553 
2.587 
2.620 
2.654 
2.688 
2.720 
2.754 
2.787 
2.819 
2.853 
2.886 
2.920 
2.954 
2.988 
3.024 
3 -060 
3.108 
3.146 

8.772 
8.786 
8.800 
8.812 
8.824 
8.836 
8.848 
8.862 
8.874 
8.886 
8.898 
8.910 
8.922 
8.934 
8.946 
8.958 
8.968 

3.225 
3.268 
3.313 
3.360 
3.403 
3.451 
3.500 
3.554 
3.622 
3.687 
3.762 
3.848 
3.951 
4.079 
4.256 
4.543 
5.275 
7.413 

7.586 0.435 8.334 3.185 

pKal = 1.751, pKti = 4.704 
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Table AD195 Potentiometric Titration Data for the pK, Values of Oxalic Acid in 9.00 M 
NaC104 at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.03 M NaOH in 8.97 M NaC104, pcH = pHr + 2.660. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, nL pHr 
0.000 -0.534 4.700 0.669 
1.400 -0.344 4.742 0.714 
1.636 -0.313 4.782 0.760 
1.904 -0.274 4.818 0.805 
2.120 -0.243 4.856 0.857 
2.334 -0.210 4.890 0.909 
2.540 -0.171 4.920 0.959 
2.726 -0.131 4.952 1.019 
2.888 -0.094 4.978 1.072 
3.040 -0.060 5.002 1.127 
3.154 -0.032 5.026 1.188 
3.264 -0.003 5.050 1.253 
3.372 0.026 5.072 1.318 
3.472 0.055 5.090 1.378 
3.580 0.088 5.106 1.433 
3.684 0.122 5.124 1.497 
3.788 0.158 5.140 1.558 
3.888 0.194 5.154 1.611 
3.980 0.230 5.184 1.724 
4.058 0.264 5.196 1.771 
4.122 0.292 5.206 1.811 
4.198 0.328 5.216 1.851 
4.266 0.363 5.226 1.893 
4.330 0.397 5.236 1.929 
4.400 0.439 5.248 1.972 
4.460 0.477 5.258 2.008 
4.5 14 0.5 14 5.268 2.042 
4.564 0.552 5.278 2.077 
4.610 0.588 5.288 2.111 

5.310 2.182 5.608 3.306 
5.320 
5.330 
5.340 
5.354 
5.362 
5.374 
5.386 
5.396 
5.406 
5.416 
5.426 
5.436 
5.446 
5.456 
5.466 
5.476 
5.486 
5.496 
5.506 
5.516 
5.526 
5.536 
5.546 
5.556 
5.566 
5.576 
5.584 
5.592 

5.616 3.363 
5.624 3.428 
5.632 3.496 
5.640 3.573 
5.648 3.667 
5.654 3.751 
5.660 3.839 
5.666 3.942 
5.672 4.066 

2.217 
2.252 
2.284 
2.329 
2.357 
2.398 
2.436 
2.471 
2.503 
2.535 
2.567 
2.599 
2.632 
2.667 
2.700 
2.735 
2.769 
2.804 
2.841 
2.878 
2.915 
2.954 
2.994 
3.034 
3.075 
3.124 
3.164 
3.208 
3.255 4.656 0.628 5.300 2.150 5.600 

pK,:! = 5.160 
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Table AD196. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 9.00 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Oxalic Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.03 M NaOH in 8.97 M NaC104, pcH = pHr + 2.617. 

NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 -0.566 4.520 0.501 5.212 1.838 5.512 2.850 
0.500 -0.5 13 4.582 
0.760 -0.483 4.638 
1.010 -0.452 4.688 
1.250 -0.422 4.736 
1.480 -0.387 4.784 
1.692 -0.355 4.822 
1.890 -0.324 4.856 
2.080 -0.292 4.892 
2.262 -0.260 4.922 
2.432 -0.228 4.946 
2.592 -0.196 4.968 
2.740 -0.165 4.990 
2.880 -0.133 5.012 
3.012 -0.103 5.032 
3.130 -0.073 5.050 
3.240 -0.043 5.066 
3.340 -0.016 5.080 
3.440 0.013 5.092 
3.540 0.043 5.102 
3.640 0.075 5.112 
3.740 0.110 5.122 
3.844 0.149 5.132 
3.940 0.187 5.142 
4.034 0.228 5.152 
4.124 0.267 5.162 
4.210 0.310 5.172 
4.294 0.355 5.182 
4.374 0.404 5.192 
4.450 0.450 5.202 

0.549 
0.597 
0.643 
0.694 
0.749 
0.797 
0.844 
0.901 
0.952 
0.997 
1.042 
1.091 
1.141 
1.194 
1.246 
1.296 
1.342 
1.380 
1.416 
1.453 
1.490 
1.525 
1.563 
1.603 
1.642 
1.681 
1.720 
1.760 
1.798 

5.222 
5.232 
5.242 
5.252 
5.262 
5.272 
5.282 
5.292 
5.302 
5.3 12 
5.322 
5.332 
5.342 
5.352 
5.362 
5.372 
5.382 
5.392 
5.402 
5.412 
5.422 
5.432 
5.442 
5.452 
5.462 
5.472 
5.482 
5.492 
5.502 

1.876 
1.916 
1.953 
1.989 
2.025 
2.061 
2.095 
2.129 
2.163 
2.197 
2.232 
2.265 
2.299 
2.333 
2.362 
2.399 
2.432 
2.465 
2.495 
2.527 
2.558 
2.588 
2.618 
2.652 
2.685 
2.718 
2.749 
2.782 
2.816 

5.522 2.884 
5.532 2.922 
5.542 2.964 
5.552 3.006 
5.562 3.052 
5.572 3.100 
5.582 3.153 
5.592 3.205 
5.604 3.273 ’ 

pKa2 = 5.128 
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Table AD197. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 9.00 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.150 mm01 Oxalic Acid, 1.5 mmol Excess 
HC104, Titrant = 0.20 M NaOH in 8.8 M NaC104, pcH = pHr + 2.536. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 -1.522 7.242 -0.210 8.040 1.311 
0.504 -1.487 7.316 -0.156 8.050 1.374 
0.934 -1.455 7.392 -0.105 8.060 1.437 
1.344 -1.420 7.450 -0.058 8.070 1.500 
1.714 -1.385 7.500 -0.019 8.080 1.562 
2.044 -1.353 7.540 0.011 8.090 1.618 
2.370 -1.318 7.570 0.058 8.100 1.674 
2.718 -1.279 7.616 0.095 8.110 1.719 
3.030 -1.243 7.646 0.129 8.120 1.770 
3.344 -1.205 7.698 0.164 8.130 1.807 
3.644 -1.167 7.720 0.198 8.140 1.843 
3.946 -1.126 7.740 0.229 8.150 1.889 
4.240 -1.082 7.762 0.267 8.160 1.924 
4.5 14 -1.039 7.782 0.305 8.170 1.966 
4.764 -1.000 7.802 0.343 8.180 2.003 
5.000 -0.957 7.822 0.384 8.190 2.039 
5.264 -0.906 7.842 0.426 8.202 2.08 1 
5.498 -0.859 7.862 0.473 8.214 2.121 
5.706 -0.8 14 7.880 0.521 8.226 2.159 
5.896 -0.767 7.898 0.579 8.238 2.198 
6.072 -0.722 7.916 0.642 8.250 2.234 
6.258 -0.688 7.932 0.703 8.262 2.269 
6.404 -0.623 7.948 0.766 8.274 2.303 
6.542 -0.577 7.962 0.830 8.286 2.336 
6.662 -0.535 7.976 0.903 8.300 2.375 
6.772 -0.493 7.988 0.970 8.3 14 2.412 
6.872 -0.408 8.000 1.044 8.328 2.449 
6.968 -0.358 8.010 1.106 8.344 2.490 
7.066 -0.307 8.020 1.180 8.360 2.530 
7.158 -0.259 8.030 1.248 8.376 2.570 

8.392 2.610 
8.408 2.649 
8.424 2.690 
8.440 2.730 
8.456 2.772 
8.472 2.814 
8.488 2.856 
8.504 2.899 
8.520 2.943 
8.536 2.990 
8.550 3.033 
8.564 3.076 
8.578 3.123 
8.592 3.171 
8.604 3.212 
8.616 3.261 
8.628 3.310 
8.640 3.363 
8.654 3.435 
8.666 3.496 
8.678 3.569 
8.690 3.65 1 
8.702 3.747 
8.712 3.848 
8.722 3.971 
8.732 4.131 
8.742 4.369 
8.752 4.849 
8.762 6.890 

pKaI = 2.171, pKa2 = 5.149 
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Table AD198. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 9.00 M 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.150 mm01 Oxalic Acid, 1.5 mmol Excess 
HC104, Titrant = 0.20 M NaOH in 8.8 M NaC104, pcH = pHr + 2.471. 

NaOH, mL pHr 
0.000 
0.504 
0.934 
1.344 
1.714 
2.044 
2.370 
2.718 
3.030 
3.344 
3.644 
3.946 
4.240 
4.514 
4.764 
5.002 
5.264 
5.498 
5.706 
5.896 
6.072 
6.258 
6.410 
6.544 
6.662 
6.772 
6.872 
6.968 
7.066 
7.158 
7.242 
7.316 
7.392 
7.450 

-1.552 
-1.499 
-1.450 
-1.410 
-1.358 
-1.322 
-1.293 
-1.255 
-1.237 
-1.180 
-1.153 
-1.118 
-1.058 
-1.006 
-0.967 
-0.934 
-0.883 
-0.840 
-0.793 
-0.770 
-0.718 
-0.654 
-0.604 
-0.560 
-0.5 17 
-0.478 
-0.433 
-0.39 1 
-0.343 
-0.300 
-0.254 
-0.219 
-0.166 
-0.118 

* * 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
8.604 2.970 7.542 

7.572 
7.616 
7.646 
7.672 
7.698 
7.720 
7.740 
7.762 
7.782 
7.802 
7.822 
7.842 
7.862 
7.880 
7.898 
7.916 
7.932 
7.948 
7.964 
7.976 
7.988 
8.000 
8.010 
8.020 
8.030 
8.040 
8.050 
8.060 
8.070 
8.080 
8.090 
8.100 
8.114 

-0.040 
-0.013 
0.029 
0.065 
0.095 
0.122 
0.140 
0.183 
0.212 
0.218 
0.257 
0.296 
0.334 
0.373 
0.404 
0.439 
0.485 
0.520 
0.569 
0.606 
0.646 
0.69 1 
0.740 
0.785 
0.83 1 
0.870 
0.917 
0.968 
1.029 
1.097 
1.160 
1.231 
1.282 
1.365 

8.130 
8.140 
8.150 
8.160 
8.170 
8.180 
8.190 
8.202 
8.214 
8.226 
8.238 
8.250 
8.262 
8.274 
8.286 
8.300 
8.314 
8.328 
8.344 
8.360 
8.376 
8.392 
8.408 
8.424 
8.440 
8.456 
8.472 
8.490 
8.504 
8.520 
8.536 
8.552 
8.564 
8.578 

1.473 
1.528 
1.582 
1.636 
1.688 
1.723 
1.744 
1.810 
1.874 
1.928 
1.967 
2.009 
2.056 
2.099 
2.143 
2.161 
2.213 
2.261 
2.298 
2.348 
2.391 
2.434 
2.472 
2.508 
2.547 
2.582 
2.625 
2.667 
2.708 
2.744 
2.789 
2.823 
2.848 
2.892 

8.616 2.995 
8.628 3.032 
8.640 3.066 
8.654 3.116 
8.668 3.165 
8.678 3.203 
8.692 3.259 
8.702 3.295 
8.712 3.337 
8.722 3.379 
8.732 3.412 
8.742 3.465 
8.752 3.529 
8.762 3.587 
8.772 3.659 
8.782 3.716 
8.792 3.816 
8.802 3.929 
8.814 4.098 
8.822 4.257 
8.834 4.706 
8.842 5.515 

7.500 -0.08 1 8.120 1.403 8.592 2.932 

pK,r = 2.083, pKa2 = 5.071 
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Table AD199. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.10 m 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Citric Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.030 M NaOH in 0.07 m NaC104, pcH = pHr + 0.019. 
NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 

5.723 0.000 
0.094 
0.200 
0.322 
0.448 
0.580 
0.704 
0.808 
0.922 
1.022 
1.114 
1.212 
1.310 
1.410 
1.500 
1.582 
1.666 
1.764 
1.854 
1.938 
2.032 
2.126 
2.222 
2.300 
2.352 
2.406 
2.462 
2.514 
2.562 
2.626 
2.682 
2.736 
2.788 
2.840 
2.888 
2.934 
2.988 
3.042 
3.100 
3.156 
3.210 
3.266 

2.195 
2.208 
2.224 
2.242 
2.265 
2.288 
2.311 
2.33 1 
2.352 
2.372 
2.39 1 
2.411 
2.432 
2.455 
2.476 
2.496 
2.517 
2.542 
2.567 
2.590 
2.619 
2.647 
2.679 
2.704 
2.723 
2.742 
2.763 
2.784 
2.802 
2.829 
2.853 
2.878 
2.902 
2.928 
2.952 
2.977 
3.006 
3.038 
3.075 
3.111 
3.149 
3.190 

3.358 
3.384 
3.412 
3.440 
3.468 
3.496 
3.520 
3.546 
3.572 
3.596 
3.618 
3.642 
3.666 
3.692 
3.718 
3.742 
3.766 
3.784 
3.804 
3.824 
3.846 
3.864 
3.878 
3.894 
3.918 
3.934 
3.950 
3.968 
3.986 
4.002 
4.022 
4.040 
4.058 
4.076 
4.086 
4.100 
4.110 
4.122 
4.134 
4.146 
4.158 
4.170 

3.266 
3.289 
3.315 
3.342 
3.370 
3.399 
3.424 
3.454 
3.484 
3.513 
3.541 
3.572 
3.605 
3.642 
3.680 
3.717 
3.756 
3.783 
3.816 
3.85 1 
3.889 
3.921 
3.946 
3.976 
4.019 
4.049 
4.080 
4.115 
4.150 
4.181 
4.220 
4.255 
4.289 
4.325 
4.345 
4.373 
4.393 
4.417 
4.441 
4.465 
4.489 
4.513 

4.194 
4.208 
4.220 
4.232 
4.244 
4.256 
4.268 
4.278 
4.288 
4.298 
4.310 
4.320 
4.330 
4.342 
4.352 
4.362 
4.372 
4.382 
4.392 
4.408 
4.420 
4.432 
4.442 
4.452 
4.464 
4.474 
4.488 
4.502 
4.514 
4.524 
4.534 
4.544 
4.554 
4.566 
4.578 
4.590 
4.600 
4.610 
4.622 
4.634 
4.644 
4.656 

4.682 
4.696 
4.708 
4.720 
4.734 
4.746 
4.756 
4.766 
4.776 
4.786 
4.794 
4.804 
4.814 
4.822 
4.832 
4.842 
4.852 
4.860 
4.870 
4.880 
4.890 
4.900 
4.910 
4.918 
4.928 
4.940 
4.948 
4.958 
4.968 
4.976 
4.984 
4.992 
5.000 
5.008 
5.016 
5.024 
5.034 
5.044 
5.054 
5.062 
5.078 
5.092 

5.698 5.106 

4.561 
4.590 
4.614 
4.639 
4.663 
4.689 
4.712 
4.734 
4.756 
4.778 
4.803 
4.824 
4.847 
4.872 
4.895 
4.918 
4.941 
4.962 
4.988 
5.024 
5.052 
5.080 
5.105 
5.130 
5.158 
5.183 
5.219 
5.254 
5.283 
5.309 
5.334 
5.359 
5.384 
5.415 
5.445 
5.478 
5.505 
5.529 
5.562 
5.593 
5.619 
5.652 

3.314 3.228 4.182 4.535 4.670 

pKal = 3.000, pKa2 = 4.429, pKd = 5.700 

5.761 
5.795 
5.828 
5.869 
5.906 
5.937 
5.969 
5.999 
6.035 
6.059 
6.093 
6.132 
6.162 
6.202 
6.243 
6.287 
6.324 
6.374 
6.426 
6.483 
6.546 
6.621 
6.684 
6.776 
6.927 
7.039 
7.222 
7.559 
8.140 
8.810 
9.124 
9.309 
9.441 
9.548 
9.635 
9.725 
9.799 
9.864 
9.910 
9.987 
10.045 
10.100 
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Table AD200. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.10 m 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.030 M NaOH in 0.07 m NaC104, pcH = pHr + 0.036. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

3.376 4.248 4.657 0.000 
0.130 
0.272 
0.412 
0.544 
0.670 
0.796 
0.920 
1.042 
1.164 
1.290 
1.414 
1.510 
1.644 
1.726 
1.834 
1.842 
2.040 
2.136 
2.224 
2.332 
2.430 
2.514 
2.610 
2.706 
2.768 
2.838 
2.894 
2.944 
2.994 
3.046 
3.096 
3.142 
3.188 
3.234 
3.280 
3.326 
3.348 
3.374 
3.398 
3.418 
3.438 

2.175 
2.195 
2.217 
2.240 
2.265 
2.286 
2.309 
2.334 
2.359 
2.384 
2.411 
2.439 
2.462 
2.496 
2.515 
2.546 
2.576 
2.604 
2.634 
2.663 
2.700 
2.735 
2.768 
2.807 
2.848 
2.876 
2.910 
2.939 
2.966 
2.995 
3.025 
3.056 
3.086 
3.118 
3.151 
3.187 
3.223 
3.240 
3.265 
3.285 
3.305 
3.324 

3.490 
3.516 
3.540 
3.562 
3.586 
3.608 
3.636 
3.658 
3.682 
3.704 
3.726 
3.744 
3.766 
3.788 
3.810 
3.826 
3.840 
3.858 
3.874 
3.888 
3.906 
3.922 
3.936 
3.952 
3.964 
3.978 
3.990 
4.006 
4.020 
4.036 
4.050 
4.064 
4.074 
4.086 
4.102 
4.118 
4.134 
4.150 
4.168 
4.186 
4.200 
4.216 

3.404 
3.431 
3.456 
3.484 
3.512 
3.548 
3.578 
3.612 
3.642 
3.676 
3.702 
3.738 
3.775 
3.811 
3.839 
3.863 
3.895 
3.924 
3.949 
3.983 
4.013 
4.039 
4.070 
4.093 
4.120 
4.144 
4.174 
4.202 
4.233 
4.261 
4.287 
4.307 
4.33 1 
4.363 
4.399 
4.428 
4.458 
4.494 
4.530 
4.559 
4.591 

4.264 4.691 
4.280 4.723 
4.296 4.759 
4.312 4.794 
4.328 4.829 
4.348 4.874 
4.364 4.911 
4.376 4.937 
4.390 4.970 
4.404 5.003 
4.418 5.035 
4.430 5.066 
4.442 5.094 
4.454 5.123 
4.466 5.153 
4.478 5.183 
4.492 5.217 
4.504 5.247 
4.516 5.277 
4.528 5.308 
4.540 5.338 
4.552 5.370 
4.564 5.398 
4.578 5.436 
4.590 5.467 
4.602 5.501 
4.614 5.530 
4.628 5.566 
4.640 5.597 
4.652 5.629 
4.664 5.661 
4.676 5.695 
4.688 5.727 
4.702 5.766 
4.714 5.801 
4.726 5.835 
4.738 5.871 
4.750 5.907 
4.762 5.944 
4.774 5.982 
4.786 6.022 
4.800 6.072 

4.8 14 
4.828 
4.840 
4.850 
4.862 
4.876 
4.890 
4.902 
4.914 
4.924 
4.936 
4.948 
4.960 
4.972 
4.986 
4.998 
5.008 
5.022 
5.034 
5.046 
5.060 
5.072 
5.086 
5.134 
5.180 
5.224 
5.266 
5.304 
5.344 
5.386 
5.474 
5.558 
5.644 
5.734 
5.814 
5.912 
5.982 

6.121 
6.175 
6.224 
6.267 
6.322 
6.392 
6.466 
6.539 
6.629 
6.710 
6.826 ’ 
6.977 
7.194 
7.596 
8.711 
9.160 
9.368 
9.555 
9.683 
9.780 
9.873 
9.938 
10.005 
10.171 
10.294 
10.384 
10.455 
10.512 
10.564 
10.613 
10.699 
10.766 
10.826 
10.881 
10.926 
10.972 
11.008 

3.466 3.351 4.232 4.623 

pKal = 2.980, pKn = 4.410, pKd = 5.695 
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Table AD201. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.30 m 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.030 M NaOH in 0.27 m NaC104, pcH = pHr + 0.113. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 2.088 
0.154 2.111 
0.326 2.137 
0.462 2.159 
0.594 2.181 
0.732 2.204 
0.874 2.229 
1.002 2.253 
1.136 2.278 
1.260 2.303 
1.384 2.329 
1.504 2.353 
1.630 2.383 
1.746 2.410 
1.858 2.439 
1.974 2.470 
2.106 2.505 
2.220 2.539 
2.334 2.575 
2.444 2.611 
2.552 2.649 
2.652 2.686 
2.756 2.728 
2.846 2.766 
2.946 2.812 
3.026 2.852 
3.106 2.894 
3.184 2.939 
3.248 2.979 
3.298 3.012 
3.352 3.049 
3.392 3.080 
3.416 3.097 
3.442 3.118 
3.462 3.134 
3.488 3.156 
3.510 3.175 
3.536 3.198 
3.558 3.218 
3.582 3.241 
3.610 3.268 
3.634 3.293 
3.656 3.318 

3.682 3.345 4.486 4.760 4.962 6.338 
3.702 3.368 4.498 4.786 4.970 6.417 
3.724 3.395 4.510 4.821 4.976 6.483 
3.750 3.427 4.520 4.840 4.982 6.567 
3.772 3.454 4.538 4.883 4.990 6.702 
3.808 3.503 4.554 4.917 4.998 6.875 
3.834 3.540 4.568 4.951 5.006 7.132 
3.860 3.577 4.584 4.988 5.014 7.623 
3.882 3.609 4.600 5.026 5.020 8.168 
3.908 3.649 4.616 5.062 5.028 8.594 
3.930 3.685 4.630 5.097 5.036 8.841 
3.948 3.713 4.644 5.131 5.042 8.965 
3.968 3.751 4.658 5.169 5.050 9.111 
3.988 3.783 4.674 5.212 5.058 9.232 
4.008 3.816 4.688 5.245 5.064 9.312 
4.030 3.854 4.700 5.273 5.072 9.404 
4.048 3.886 4.712 5.306 5.078 9.461 
4.068 3.923 4.724 5.340 5.084 9.513 
4.086 3.956 4.736 5.376 5.090 9.559 
4.102 3.987 4.750 5.409 5.098 9.616 
4.118 4.014 4.764 5.453 5.106 9.667 
4.136 4.047 4.778 5.494 5.114 9.715 
4.154 4.082 4.794 5.546 5.122 9.758 
4.170 4.112 4.802 5.567 5.132 9.806 
4.188 4.147 4.810 5.592 5.152 9.893 
4.202 4.173 4.818 5.619 5.178 9.991 
4.216 4.201 4.828 5.653 5.206 10.073 
4.232 4.233 4.838 5.688 5.232 10.131 
4.248 4.263 4.846 5.716 5.260 10.204 
4.264 4.294 4.854 5.745 5.286 10.244 
4.278 4.325 4.862 5.779 5.338 10.329 
4.296 4.361 4.870 5.805 5.390 10.401 
4.312 4.395 4.878 5.840 5.450 10.471 
4.328 4.426 4.886 5.874 5.496 10.517 
4.346 4.462 4.892 5.902 5.584 10.594 
4.368 4.507 4.900 5.938 5.686 10.668 
4.384 4.539 4.908 5.981 5.774 10.724 
4.398 4.57 1 4.916 6.021 5.860 10.77 1 
4.416 4.607 4.924 6.074 5.948 10.814 
4.434 4.648 4.932 6.113 6.030 10.850 
4.450 4.678 4.940 6.168 6.128 10.889 
4.458 4.700 4.948 6.225 6.236 10.928 
4.472 4.732 4.954 6.273 6.358 10.969 

pKal = 2.728, pKa2 = 4.194, pKa3 = 5.418 
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NaOH, mL pHr 

Table AD202. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.30 m 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.03 M NaOH in 0.27 m NaClOa. DCH = nHr + 0.097. 

,, L  

NaOH, mL pHr NaOH, mL pHr NaOH, rnL pHr 
2.105 3.582 3.248 
2.130 3.612 3.278 
2.150 3.640 3.306 
2.173 3.672 3.341 
2.196 3.698 3.371 
2.217 3.724 3.401 
2.238 3.750 3.432 
2.257 3.780 3.470 
2.281 3.810 3.510 
2.305 3.830 3.537 
2.33 1 3.852 3.568 
2.357 3.872 3.597 
2.382 3.892 3.627 
2.407 3.910 3.655 
2.432 3.928 3.683 
2.457 3.950 3.719 
2.485 3.968 3.748 
2.517 3.990 3.786 
2.547 4.006 3.816 
2.576 4.026 3.849 
2.602 4.046 3.886 
2.638 4.066 3.916 
2.666 4.084 3.948 
2.693 4.104 3.985 
2.725 4.124 4.021 
2.768 4.144 4.058 
2.807 4.164 4.095 
2.849 4.182 4.129 
2.893 4.198 4.159 
2.926 4.212 4.185 
2.963 4.226 4.212 
3.000 4.240 4.239 
3.042 4.256 4.271 
3.062 4.274 4.305 
3.089 4.292 4.340 
3.112 4.312 4.380 
3.136 4.330 4.415 
3.162 4.348 4.452 
3.192 4.362 4.480 
3.220 4.376 4.508 5.148 9.844 

0.000 
0.174 
0.306 
0.452 
0.592 
0.720 
0.838 
0.956 
1.076 
1.198 
1.322 
1.450 
1.562 
1.668 
1.774 
1.874 
1.978 
2.096 
2.200 
2.294 
2.378 
2.484 
2.562 
2.636 
2.720 
2.822 
2.910 
2.998 
3.082 
3.142 
3.206 
3.266 
3.326 
3.356 
3.392 
3.424 
3.454 
3.486 
3.520 
3.552 

4.392 
4.410 
4.422 
4.434 
4.448 
4.462 
4.474 
4.486 
4.500 
4.512 
4.526 
4.538 
4.550 
4.564 
4.578 
4.590 
4.602 
4.616 
4.632 
4.648 
4.658 
4.668 
4.678 
4.690 
4.702 
4.714 
4.726 
4.736 
4.746 
4.756 
4.766 
4.776 
4.792 
4.800 
4.810 
4.824 
4.836 
4.848 
4.856 
4.862 

4.54 1 
4.578 
4.605 
4.630 
4.660 
4.690 
4.717 
4.744 
4.775 
4.802 
4.834 
4.862 
4.889 
4.921 
4.955 
4.984 
5.012 
5.045 
5.085 
5.123 
5.147 
5.173 
5.198 
5.228 
5.260 
5.291 
5.323 
5.350 
5.377 
5.405 
5.433 
5.461 
5.510 
5.532 
5.562 
5.609 
5.648 
5.691 
5.719 
5.742 

4.868 5.765 
4.876 5.797 
4.884 5.828 
4.894 5.870 
4.902 5.907 
4.910 5.947 
4.920 5.996 
4.930 6.05 1 
4.938 6.099 
4.946 6.150 
4.954 6.206 
4.964 6.283 
4.970 6.336 
4.974 6.373 
4.982 6.465 
4.986 6.517 
4.992 6.598 
4.998 6.703 
5.002 6.787 
5.006 6.872 
5.010 6.994 
5.014 7.166 
5.020 7.543 
5.026 8.139 
5.030 8.423 
5.036 8.672 
5.042 8.849 
5.046 8.939 
5.052 9.060 
5.058 9.159 
5.064 9.248 
5.070 9.321 
5.076 9.385 
5.082 9.443 
5.088 9.497 
5.094 9.544 
5.100 9.587 
5.114 9.676 
5.130 9.763 
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Table AD202. Continued. 
NaOH, mL PHT NaOH, mL PHr 

5.162 9.898 6.456 10.954 
5.176 9.946 6.632 11.004 
5.192 9.998 
5.206 10.036 
5.230 10.098 
5.256 10.155 
5.282 10.205 
5.310 10.252 
5.360 10.327 
5.416 10.398 
5.472 10.458 
5.532 10.515 
5.588 10.583 
5.658 10.613 
5.748 10.670 
5.844 10.723 
5.936 10.768 
6.076 10.827 
6.194 10.871 
6.334 10.917 

pKal = 2.714, pKti = 4.180, pKa3 = 5.391 
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Table AD203. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.50 m 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.030 M NaOH in 0.47 m NaC104, pcH = pHr + 0.149. 
NaOH, n-L pHr NaOH, n-L pHr NaOH, mJL pHr NaOH, mL pHr 

0.000 2.064 3.744 3.360 4.550 4.675 5.070 6.346 
0.138 2.084 3.764 3.383 4.564 4.701 5.078 6.448 
0.268 2.103 3.786 3.410 4.578 4.73 1 5.086 6.572 
0.398 2.123 3.814 3.445 4.592 4.760 5.094 6.741 
0.524 2.142 3.844 3.486 4.606 4.788 5.102 7.008 
0.652 2.162 3.874 3.527 4.622 4.821 5.108 7.351 
0.770 2.175 3.902 3.569 4.636 4.850 5.118 7.946 
0.898 2.196 3.936 3.616 4.650 4.879 5.122 8.256 
1.030 2.221 3.968 3.662 4.664 4.910 5.130 8.540 
1.166 2.248 4.000 3.712 4.678 4.941 5.138 8.731 
1.308 2.276 4.022 3.742 4.692 4.97 1 5.144 8.846 
1.442 2.305 4.050 3.785 4.706 5.001 5.152 8.974 
1.576 2.335 4.076 3.827 4.720 5.031 5.158 9.057 
1.704 2.365 4.100 3.867 4.732 5.063 5.166 9.156 
1.846 2.400 4.126 3.911 4.750 5.102 5.172 9.220 
1.982 2.435 4.152 3.955 4.764 5.132 5.180 9.305 
2.098 2.467 4.170 3.985 4.776 5.160 5.186 9.357 
2.216 2.502 4.192 4.021 4.790 5.194 5.194 9.421 
2.330 2.537 4.208 4.048 4.802 5.222 5.202 9.476 
2.446 2.575 4.222 4.071 4.814 5.253 5.210 9.532 
2.558 2.615 4.236 4.096 4.828 5.289 5.218 9.579 
2.656 2.651 4.248 4.116 4.842 5.326 5.246 9.722 
2.746 2.687 4.260 4.137 4.858 5.367 5.274 9.831 
2.840 2.726 4.274 4.161 4.872 5.406 5.300 9.919 
2.918 2.762 4.286 4.182 4.884 5.441 5.328 9.999 
2.992 2.797 4.300 4.207 4.898 5.482 5.356 10.067 
3.056 2.829 4.3 14 4.233 4.912 5.525 5.398 10.150 
3.116 2.861 4.328 4.258 4.928 5.575 5.450 10.235 
3.174 2.894 4.340 4.278 4.942 5.622 5.504 10.310 
3.236 2.93 1 4.356 4.307 4.962 5.695 5.550 10.365 
3.298 2.970 4.366 4.324 4.970 5.728 5.604 10.423 
3.356 3.011 4.378 4.346 4.978 5.762 5.658 10.473 
3.428 3.063 4.394 4.376 4.986 5.794 5.716 10.520 
3.460 3.088 4.410 4.409 4.994 5.831 5.770 10.561 
3.488 3.110 4.426 4.442 5.000 5.858 5.864 10.620 
3.516 3.133 4.438 4.463 5.008 5.896 5.956 10.676 
3.542 3.156 4.450 4.483 5.016 5.938 6.056 10.725 
3.570 3.181 4.464 4.505 5.024 5.991 6.154 10.767 
3.598 3.207 4.478 4.535 5.030 6.021 6.280 10.817 
3.624 3.232 4.494 4.563 5.038 6.069 6.386 10.853 
3.660 3.268 4.508 4.592 5.046 6.127 6.516 10.894 
3.684 3.293 4.522 4.618 5.054 6.188 6.646 10.930 
3.714 3.326 4.536 4.645 5.062 6.263 6.786 10.965 

pKal = 2.894, pK,:! = 4.252, pKa = 5.319 
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Table AD204. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.50 m 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.030 M NaOH in 0.47 m NaC104, pcH = pHr + 0.128. 
NaOH, rnL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 2.079 3.672 3.329 4.524 4.708 
0.160 2.102 3.698 3.359 4.536 4.742 
0.308 2.121 3.726 3.395 4.548 4.759 
0.458 2.145 3.752 3.422 4.562 4.789 
0.588 2.167 3.778 3.459 4.576 4.818 
0.704 2.186 3.800 3.483 4.588 4.841 
0.828 2.208 3.826 3.516 4.602 4.867 
0.958 2.232 3.854 3.556 4.616 4.897 
1.066 2.251 3.876 3.588 4.630 4.928 
1.188 2.277 3.902 3.621 4.642 4.952 
1.328 2.305 3.928 3.660 4.656 4.980 
1.444 2.330 3.952 3.700 4.668 5.007 
1.556 2.355 3.980 3.739 4.682 5.038 
1.698 2.389 3.996 3.766 4.696 5.073 
1.814 2.418 4.016 3.798 4.708 5.100 
1.912 2.444 4.034 3.826 4.718 5.121 
2.002 2.469 4.052 3.855 4.734 5.156 
2.092 2.494 4.070 3.891 4.746 5.187 
2.190 2.523 4.088 3.921 4.758 5.211 
2.280 2.55 1 4.106 3.951 4.772 5.242 
2.374 2.580 4.124 3.979 4.786 5.275 
2.470 2.613 4.144 4.015 4.802 5.316 
2.536 2.637 4.162 4.042 4.816 5.359 
2.638 2.674 4.180 4.07 1 4.832 5.400 
2.734 2.713 4.200 4.106 4.848 5.440 
2.838 2.758 4.216 4.133 4.864 5.489 
2.924 2.797 4.236 4.169 4.876 5.523 
3.018 2.844 4.252 4.199 4.892 5.578 
3.108 2.892 4.270 4.232 4.904 5.619 
3.152 2.917 4.290 4.268 4.918 5.668 
3.204 2.947 4.312 4.306 4.932 5.719 
3.258 2.982 4.328 4.333 4.948 5.792 
3.302 3.012 4.346 4.367 4.956 5.821 
3.362 3.056 4.364 4.399 4.962 5.841 
3.410 3.090 4.384 4.441 4.970 5.880 
3.460 3.129 4.402 4.469 4.976 5.913 
3.484 3.152 4.420 4.504 4.982 5.938 
3.508 3.168 4.442 4.544 4.990 5.981 
3.536 3.195 4.460 4.580 4.998 6.040 
3.566 3.224 4.472 4.605 5.004 6.072 
3.596 3.252 4.484 4.626 5.012 6.125 
3.622 3.277 4.498 4.653 5.020 6.179 
3.648 3.304 4.512 4.681 5.038 6.346 

pKal = 2.935, pKa2 = 4.273, pKa3 = 5.348 

5.058 6.638 
5.076 7.178 
5.092 8.299 
5.110 8.841 
5.126 9.060 
5.142 9.253 
5.158 9.393 
5.174 9.513 
5.192 9.628 
5.218 9.750 
5.248 9.872 
5.278 9.968 
5.304 10.039 
5.366 10.170 
5.426 10.267 
5.482 10.344 
5.544 10.416 
5.632 10.500 
5.730 10.578 
5.826 10.641 
5.928 10.702 
6.020 10.746 
6.140 10.799 
6.258 10.844 
6.380 10.887 
6.518 10.929 
6.646 10.962 
6.760 11.002 
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Table AD205 Potentiometric Titration Data for the pK, Values of Citric Acid in 1 .OO m 
NaC104 at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 Citric Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.030 M NaOH in 0.97 m NaC104, pcH = pHr + 0.268. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 4.996 8.914 
0.150 
0.280 
0.434 
0.564 
0.702 
0.842 
0.972 
1.116 
1.290 
1.436 
1.554 
1.698 
1.828 
1.950 
2.072 
2.192 
2.306 
2.396 
2.478 
2.558 
2.634 
2.702 
2.780 
2.850 
2.894 
2.942 
2.986 
3.038 
3.090 
3.144 
3.190 
3.242 
3.294 
3.346 
3.402 
3.424 
3.450 
3.478 
3.508 
3.536 
3.568 

3.622 
3.642 
3.670 
3.694 
3.720 
3.746 
3.772 
3.796 
3.832 
3.856 
3.880 
3.906 
3.930 
3.952 
3.976 
3.998 
4.020 
4.044 
4.066 
4.092 
4.120 
4.144 
4.162 
4.186 
4.206 
4.224 
4.244 
4.260 
4.278 
4.300 
4.316 
4.334 
4.352 
4.370 
4.388 
4.406 
4.424 
4.442 
4.458 
4.476 
4.494 
4.514 
4.532 

4.777 

3.598 

1.944 
1.968 
1.989 
2.014 
2.036 
2.061 
2.087 
2.113 
2.143 
2.179 
2.212 
2.240 
2.276 
2.310 
2.344 
2.379 
2.417 
2.455 
2.485 
2.516 
2.546 
2.578 
2.607 
2.642 
2.675 
2.697 
2.722 
2.746 
2.775 
2.805 
2.839 
2.870 
2.906 
2.944 
2.984 
3.031 
3.051 
3.074 
3.101 
3.129 
3.157 
3.191 
3.224 

3.251 
3.274 
3.308 
3.338 
3.371 
3.405 
3.440 
3.473 
3.525 
3.560 
3.596 
3.637 
3.674 
3.709 
3.748 
3.784 
3.819 
3.860 
3.896 
3.939 
3.987 
4.028 
4.058 
4.101 
4.135 
4.167 
4.201 
4.229 
4.260 
4.300 
4.330 
4.362 
4.395 
4.429 
4.461 
4.494 
4.529 
4.563 
4.594 
4.629 
4.664 
4.704 
4.741 

4.550 
4.566 
4.582 
4.596 
4.614 
4.636 
4.654 
4.672 
4.684 
4.700 
4.714 
4.728 
4.742 
4.756 
4.770 
4.782 
4.788 
4.802 
4.814 
4.824 
4.834 
4.840 
4.844 
4.850 
4.856 
4.864 
4.872 
4.880 
4.890 
4.898 
4.906 
4.912 
4.920 
4.928 
4.934 
4.942 
4.950 
4.956 
4.964 
4.970 
4.976 
4.984 

4.809 
4.842 
4.892 
4.913 
4.961 
5.000 
5.043 
5.073 
5.111 
5.146 
5.183 
5.222 
5.260 
5.299 
5.336 
5.361 
5.406 
5.449 
5.487 
5.523 
5.552 
5.572 
5.598 
5.622 
5.659 
5.700 
5.743 
5.800 
5.854 
5.913 
5.960 
6.028 
6.108 
6.180 
6.289 
6.435 
6.575 
6.865 
7.241 
7.998 
8.555 

5.002 9.032 
5.008 9.126 
5.014 9.209 
5.020 9.277 
5.026 9.340 
5.034 9.412 
5.044 9.489 
5.056 9.569 
5.066 9.627 
5.078 9.686 
5.102 9.787 
5.120 9.852 
5.138 9.909 
5.162 9.973 
5.182 10.024 
5.204 10.070 
5.252 10.158 
5.288 10.214 
5.332 10.273 
5.406 10.355 
5.478 10.423 
5.544 10.478 
5.644 10.548 
5.752 10.612 
5.852 10.663 
5.960 10.713 
6.064 10.754 
6.176 10.805 
6.294 10.840 
6.418 10.876 
6.536 10.908 
6.684 10.942 
6.836 10.976 
6.986 11.009 

4.990 8.769 

pKal = 2.947, pKa2 = 4.237, pKa3 = 5.244 
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Table AD206. Potentiometric Titration Data for the pKa Values of Citric Acid in 1 .OO m 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.15 n-m-101 Excess 
HC104, Titrant = 0.030 M NaOH in 0.97 m NaC104, pcH = pHr + 0.272. 
NaOH, I-IL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 1.937 3.718 3.342 4.582 4.800 
0.182 1.966 3.742 3.373 4.598 4.832 
0.386 1.998 3.766 3.405 4.612 4.862 
0.560 2.029 3.788 3.435 4.626 4.892 
0.694 2.052 3.812 3.468 4.644 4.931 
0.874 2.086 3.832 3.497 4.658 4.963 
1.028 2.115 3.852 3.527 4.674 4.998 
1.170 2.144 3.876 3.561 4.690 5.036 
1.310 2.174 3.900 3.598 4.706 5.074 
1.432 2.202 3.924 3.634 4.720 5.108 
1.556 2.232 3.938 3.656 4.736 5.149 
1.674 2.260 3.958 3.688 4.756 5.189 
1.796 2.292 3.976 3.716 4.762 5.219 
1.920 2.326 4.004 3.763 4.776 5.256 
2.024 2.356 4.030 3.803 4.786 5.285 
2.154 2.394 4.052 3.839 4.798 5.320 
2.258 2.428 4.078 3.883 4.810 5.359 
2.378 2.469 4.102 3.922 4.822 5.399 
2.504 2.5 14 4.120 3.953 4.836 5.446 
2.584 2.546 4.138 3.982 4.848 5.489 
2.662 2.578 4.154 4.010 4.860 5.537 
2.726 2.605 4.174 4.044 4.870 5.579 
2.810 2.643 4.196 4.083 4.874 5.603 
2.882 2.678 4.220 4.123 4.882 5.639 
2.950 2.713 4.238 4.154 4.890 5.679 
3.040 2.762 4.262 4.196 4.898 5.722 
3.110 2.803 4.280 4.229 4.904 5.754 
3.148 2.827 4.300 4.264 4.910 5.791 
3.200 2.861 4.318 4.297 4.916 5.827 
3.252 2.897 4.336 4.327 4.922 5.868 
3.300 2.931 4.356 4.364 4.928 5.910 
3.342 2.963 4.378 4.404 4.934 5.958 
3.364 2.998 4.398 4.441 4.940 6.011 
3.422 3.030 4.416 4.476 4.948 6.088 
3.460 3.063 4.436 4.511 4.954 6.160 
3.498 3.099 4.456 4.551 4.962 6.261 
3.540 3.140 4.474 4.584 4.968 6.358 
3.580 3.182 4.490 4.613 4.974 6.475 
3.604 3.207 4.508 4.649 4.980 6.644 
3.630 3.237 4.522 4.678 4.986 6.897 
3.646 3.255 4.538 4.708 4.992 7.372 
3.668 3.280 4.552 4.737 5.000 8.258 
3.692 3.310 4.566 4.766 5.016 8.879 

pKal = 2.965, pKa2 = 4.246, pKa3 = 5.249 

5.032 9.160 
5.050 9.365 
5.066 9.493 
5.086 9.615 
5.114 9.747 
5.148 9.866 
5.174 9.944 
5.202 10.013 
5.234 10.081 
5.262 10.132 
5.304 10.199 * 
5.346 10.259 
5.402 10.325 
5.470 10.393 
5.538 10.452 
5.630 10.519 
5.730 10.584 
5.830 10.639 
5.938 10.689 
6.074 10.746 
6.208 10.795 
6.352 10.840 
6.494 10.880 
6.648 10.922 
6.834 10.962 
7.048 11.011 
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Table AD207. Potentiometric Titration Data for the pK, Values of Citric Acid in 3.00 m 
NaC104 at 25°C. Initial Volume = 15.0 n-L, 0.0150 mmol Citric Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.030 M NaOH in 2.97 m NaC104, pcH = pHr + 0.711. 

NaOH, mL pHr NaOH, mL pHr NaOH, rnL pHr NaOH, mL pHr 
0.000 1.538 4.992 6.132 
0.180 
0.318 
0.460 
0.592 
0.426 
0.858 
0.990 
1.126 
1.256 
1.402 
1.534 
1.672 
1.776 
1.892 
2.012 
2.142 
2.274 
2.354 
2.446 
2.538 
2.614 
2.692 
2.786 
2.884 
2.948 
3.018 
3.084 
3.140 
3.194 
3.242 
3.288 
3.336 
3.386 
3.428 
3.498 
3.520 
3.548 
3.572 
3.596 
3.618 
3.642 

1.566 
1.587 
1.612 
1.634 
1.659 
1.684 
1.710 
1.737 
1.765 
1.798 
1.830 
1.864 
1.891 
1.923 
1.957 
1.997 
2.040 
2.069 
2.101 
2.137 
2.168 
2.202 
2.247 
2.295 
2.329 
2.367 
2.407 
2.443 
2.479 
2.511 
2.546 
2.585 
2.627 
2.664 
2.730 
2.752 
2.781 
2.808 
2.835 
2.860 
2.889 
2.923 

3.694 
3.720 
3.744 
3.766 
3.792 
3.812 
3.842 
3.858 
3.878 
3.898 
3.918 
3.936 
3.954 
3.972 
3.988 
4.004 
4.018 
4.034 
4.056 
4.072 
4.086 
4.104 
4.122 
4.144 
4.164 
4.182 
4.200 
4.218 
4.238 
4.258 
4.276 
4.296 
4.314 
4.334 
4.354 
4.372 
4.392 
4.410 
4.428 
4.448 
4.466 
4.486 
4.504 

2.954 
2.988 
3.020 
3.052 
3.088 
3.117 
3.162 
3.186 
3.217 
3.249 
3.281 
3.311 
3.339 
3.367 
3.397 
3.424 
3.445 
3.473 
3.510 
3.538 
3.563 
3.592 
3.622 
3.660 
3.694 
3.724 
3.755 
3.786 
3.820 
3.853 
3.884 
3.919 
3.949 
3.982 
4.017 
4.048 
4.084 
4.114 
4.146 
4.181 
4.214 
4.25 1 

4.520 
4.536 
4.554 
4.572 
4.590 
4.604 
4.620 
4.638 
4.654 
4.672 
4.688 
4.706 
4.724 
4.746 
4.760 
4.776 
4.790 
4.806 
4.818 
4.830 
4.838 
4.848 
4.860 
4.872 
4.882 
4.892 
4.898 
4.904 
4.912 
4.918 
4.926 
4.932 
4.940 
4.944 
4.948 
4.952 
4.956 
4.960 
4.970 
4.976 
4.980 
4.984 

4.312 
4.343 
4.377 
4.410 
4.445 
4.471 
4.503 
4.538 
4.571 
4.609 
4.643 
4.683 
4.724 
4.777 
4.812 
4.852 
4.891 
4.934 
4.969 
5.006 
5.034 
5.072 
5.113 
5.157 
5.194 
5.238 
5.265 
5.291 
5.336 
5.373 
5.422 
5.463 
5.517 
5.547 
5.613 
5.647 
5.678 
5.713 
5.780 
5.859 
5.922 
5.978 

4.996 6.239 
5.000 6.373 
5.004 6.532 
5.008 6.773 
5.012 7.161 
5.016 7.644 
5.020 8.049 
5.024 8.301 
5.030 8.543 
5.034 8.668 
5.038 8.754 
5.042 8.831 
5.046 8.911 
5.052 9.003 
5.056 9.064 
5.068 9.204 
5.078 9.303 
5.090 9.394 
5.100 9.462 
5.110 9.520 
5.124 9.585 
5.152 9.701 
5.178 9.785 
5.202 9.853 
5.230 9.922 
5.256 9.973 
5.282 10.021 
5.316 10.078 
5.348 10.124 
5.416 10.209 
5.482 10.276 
5.550 10.334 
5.642 10.402 
5.738 10.463 
5.840 10.520 
5.948 10.570 
6.066 10.619 
6.202 10.669 
6.334 10.712 
6.482 10.755 
6.674 10.802 

3.670 4.284 4.988 6.047 6.898 10.851 

pKal = 2.950, pKa2 = 4.271, pKa3 = 5.178 
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Table AD208. Potentiometric Titration Data for the pK, Values of Citric Acid in 3.00 m 
NaC104 at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 Citric Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.030 M NaOH in 2.97 m NaC104, pcH = pHr + 0.686. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
4.395 4.946 6.042 0.000 

0.172 
0.306 
0.564 
0.696 
0.838 
0.982 
1.116 
1.258 
1.378 
1.510 
1.642 
1.772 
1.904 
2.014 
2.144 
2.234 
2.314 
2.408 
2.498 
2.586 
2.676 
2.764 
2.854 
2.950 
3.028 
3.088 
3.142 
3.196 
3.250 
3.302 
3.356 
3.404 
3.452 
3.474 
3.496 
3.522 
3.554 
3.588 
3.622 
3.652 
3.680 

1.533 
1.560 
1.582 
1.627 
1.651 
1.679 
1.708 
1.735 
1.765 
1.792 
1.823 
1.856 
1.890 
1.927 
1.959 
2.000 
2.029 
2.057 
2.091 
2.127 
2.163 
2.202 
2.243 
2.289 
2.341 
2.387 
2.425 
2.461 
2.498 
2.538 
2.579 
2.642 
2.666 
2.712 
2.736 
2.756 
2.782 
2.817 
2.850 
2.897 
2.934 
2.97 1 

3.734 
3.762 
3.784 
3.804 
3.826 
3.852 
3.876 
3.894 
3.914 
3.936 
3.956 
3.978 
4.002 
4.022 
4.034 
4.048 
4.060 
4.076 
4.094 
4.110 
4.126 
4.146 
4.166 
4.186 
4.204 
4.222 
4.238 
4.254 
4.274 
4.290 
4.306 
4.322 
4.340 
4.360 
4.378 
4.396 
4.414 
4.426 
4.444 
4.460 
4.482 
4.500 

3.043 
3.084 
3.115 
3.144 
3.178 
3.218 
3.257 
3.284 
3.317 
3.353 
3.388 
3.422 
3.462 
3.498 
3.517 
3.541 
3.563 
3.590 
3.619 
3.647 
3.674 
3.708 
3.742 
3.765 
3.807 
3.840 
3.866 
3.895 
3.929 
3.957 
3.987 
4.016 
4.046 
4.080 
4.113 
4.146 
4.177 
4.200 
4.232 
4.264 
4.301 
4.333 

4.532 
4.550 
4.566 
4.584 
4.602 
4.618 
4.634 
4.648 
4.664 
4.680 
4.694 
4.706 
4.724 
4.738 
4.754 
4.768 
4.784 
4.796 
4.800 
4.810 
4.820 
4.830 
4.838 
4.846 
4.856 
4.866 
4.870 
4.874 
4.880 
4.884 
4.888 
4.892 
4.896 
4.898 
4.902 
4.908 
4.914 
4.920 
4.924 
4.928 
4.932 
4.938 

4.434 
4.463 
4.499 
4.533 
4.573 
4.607 
4.635 
4.678 
4.710 
4.740 
4.771 
4.814 
4.858 
4.898 
4.936 
4.982 
5.025 
5.040 
5.076 
5.105 
5.146 
5.177 
5.218 
5.263 
5.310 
5.341 
5.353 
5.385 
5.406 
5.433 
5.462 
5.495 
5.505 
5.535 
5.582 
5.625 
5.680 
5.727 
5.769 
5.817 
5.898 

4.952 6.198 
4.956 6.317 
4.960 6.500 
4.964 6.701 
4.968 7.079 
4.972 7.692 
4.976 8.015 
4.980 8.258 
4.986 8.523 
4.990 8.667 
5.006 8.974 
5.022 9.189 
5.038 9.339 
5.056 9.463 
5.076 9.574 
5.102 9.684 
5.136 9.780 
5.170 9.878 
5.202 9.949 
5.236 10.013 
5.308 10.123 
5.386 10.212 
5.456 10.285 
5.522 10.342 
5.590 10.394 
5.704 10.468 
5.840 10.543 
5.964 10.599 
6.106 10.653 
6.252 10.702 
6.408 10.747 
6.558 10.790 
6.716 10.824 
6.864 10.857 
7.018 10.887 
7.180 10.916 
7.368 10.946 
7.582 10.980 
7.762 11.009 

3.706 3.006 4.516 4.363 4.942 5.962 

pK,r = 2.972, pKa = 4.304, pKa3 = 5.254 
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Table AD209. Potentiometric Titration Data for the pK, Values of Citric Acid in 5.00 m 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.030 M NaOH in 4.97 m NaC104, pcH = pHr + 1.118. 
NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr 

2.710 4.346 4.038 4.866 
4.870 
4.874 
4.878 
4.882 
4.886 
4.892 
4.896 
4.900 
4.904 
4.908 
4.916 
4.922 
4.926 
4.930 
4.936 
4.942 
4.960 
4.978 
4.998 
5.018 
5.040 
5.074 
5.108 
5.142 
5.176 
5.254 
5.336 
5.414 
5.528 
5.652 
5.762 
5.898 
6.040 
6.184 
6.350 
6.586 
6.750 
6.920 
7.102 
7.254 
7.400 

2.682 4.332 4.012 4.862 5.851 7.600 

pKaI = 3.277, pKa2 = 4.636, pKa3 = 5.565 

0.000 
0.144 
0.286 
0.430 
0.586 
0.748 
0.904 
1.066 
1.218 
1.384 
1.532 
1.664 
1.778 
1.896 
2.028 
2.148 
2.248 
2.370 
2.480 
2.590 
2.670 
2.768 
2.848 
2.928 
2.996 
3.072 
3.116 
3.152 
3.188 
3.226 
3.266 
3.302 
3.344 
3.380 
3.400 
3.428 
3.450 
3.476 
3.500 
3.524 
3.550 
3.578 
3.602 

1.111 
1.135 
1.160 
1.183 
1.211 
1.243 
1.274 
1.308 
1.342 
1.382 
1.420 
1.457 
1.490 
1.526 
1.569 
1.610 
1.648 
1.696 
1.744 
1.796 
1.836 
1.889 
1.937 
1.988 
2.034 
2.090 
2.125 
2.155 
2.185 
2.220 
2.258 
2.293 
2.339 
2.380 
2.405 
2.438 
2.465 
2.499 
2.532 
2.563 
2.604 
2.645 

3.620 
3.640 
3.656 
3.672 
3.688 
3.702 
3.716 
3.730 
3.746 
3.762 
3.776 
3.794 
3.808 
3.824 
3.840 
3.858 
3.872 
3.892 
3.908 
3.926 
3.942 
3.958 
3.976 
3.994 
4.012 
4.032 
4.050 
4.068 
4.084 
4.102 
4.120 
4.136 
4.152 
4.170 
4.188 
4.206 
4.224 
4.242 
4.260 
4.280 
4.298 
4.316 

2.743 
2.768 
2.795 
2.824 
2.849 
2.874 
2.900 
2.932 
2.957 
2.983’ 
3.016 
3.042 
3.076 
3.104 
3.139 
3.170 
3.205 
3.236 
3.269 
3.300 
3.330 
3.364 
3.397 
3.431 
3.468 
3.500 
3.533 
3.563 
3.596 
3.628 
3.659 
3.688 
3.719 
3.754 
3.784 
3.819 
3.850 
3.884 
3.918 
3.951 
3.983 

4.366 
4.386 
4.404 
4.422 
4.440 
4.460 
4.480 
4.498 
4.516 
4.534 
4.552 
4.570 
4.588 
4.606 
4.624 
4.644 
4.656 
4.668 
4.680 
4.692 
4.700 
4.710 
4.722 
4.730 
4.740 
4.750 
4.760 
4.772 
4.782 
4.790 
4.798 
4.806 
4.814 
4.822 
4.830 
4.836 
4.840 
4.844 
4.848 
4.852 
4.856 

4.073 
4.111 
4.145 
4.180 
4.216 
4.254 
4.293 
4.329 
4.367 
4.403 
4.443 
4.480 
4.522 
4.560 
4.604 
4.653 
4.683 
4.716 
4.756 
4.787 
4.812 
4.843 
4.881 
4.908 
4.944 
4.985 
5.029 
5.085 
5.135 
5.173 
5.217 
5.263 
5.317 
5.377 
5.444 
5.492 
5.534 
5.576 
5.625 
5.681 
5.745 

5.939 
6.055 
6.178 
6.326 
6.558 
6.844 
7.389 
7.811 
8.079 
8.255 
8.429 ’ 
8.653 
8.777 
8.853 
8.918 
8.999 
9.083 
9.269 
9.406 
9.524 
9.620 
9.703 
9.803 
9.898 
9.970 
10.033 
10.147 
10.239 
10.311 
10.398 
10.476 
10.534 
10.593 
10.648 
10.695 
10.745 
10.801 
10.837 
10.871 
10.904 
10.929 
10.951 
10.981 

342 



Table AD210. Potentiometric Titration Data for the pK, Values of Citric Acid in 5.00 m 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.030 M NaOH in 4.97 m NaC104, pcH = pHr + 1.128. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 1.107 3.682 2.840 4.530 4.423 
0.144 1.129 3.706 2.882 4.550 4.466 
0.276 1.151 3.730 2.925 4.570 4.511 
0.424 1.178 3.748 2.957 4.592 4.565 
0.580 1.207 3.768 2.995 4.612 4.612 
0.734 1.235 3.786 3.028 4.630 4.658 
0.888 1.268 3.808 3.068 4.648 4.705 
1.040 1.300 3.828 3.107 4.664 4.750 
1.174 1.329 3.850 3.148 4.682 4.801 
1.306 1.362 3.872 3.190 4.700 4.858 
1.444 1.394 3.892 3.230 4.716 4.913 
1.588 1.434 3.910 3.262 4.728 4.955 
1.726 1.472 3.928 3.296 4.736 4.986 
1.852 1.509 3.944 3.327 4.744 5.018 
1.992 1.550 3.964 3.365 4.752 5.052 
2.122 1.600 3.988 3.409 4.760 5.089 
2.230 1.641 4.004 3.439 4.768 5.126 
2.328 1.681 4.022 3.471 4.776 5.166 
2.422 1.719 4.038 3.502 4.784 5.218 
2.514 1.760 4.052 3.519 4.794 5.284 
2.596 1.801 4.070 3.562 4.804 5.350 
2.684 1.847 4.090 3.598 4.814 5.433 
2.784 1.903 4.110 3.636 4.824 5.528 
2.884 1.964 4.130 3.673 4.832 5.617 
2.984 2.032 4.150 3.708 4.840 5.720 
3.078 2.104 4.166 3.738 4.850 5.897 
3.144 2.158 4.186 3.774 4.860 6.151 
3.200 2.208 4.206 3.811 4.870 6.671 
3.240 2.245 4.224 3.843 4.880 7.519 
3.280 2.285 4.244 3.878 4.890 8.175 
3.324 2.332 4.266 3.918 4.900 8.537 
3.362 2.375 4.284 3.951 4.912 8.811 
3.400 2.422 4.304 3.987 4.922 9.006 
3.440 2.471 4.324 4.023 4.954 9.321 
3.464 2.501 4.344 4.060 4.990 9.533 
3.484 2.528 4.366 4.100 5.070 9.817 
3.510 2.565 4.388 4.140 5.148 9.981 
3.540 2.608 4.408 4.180 5.228 10.112 
3.568 2.651 4.430 4.221 5.358 10.257 
3.596 2.694 4.452 4.263 5.492 10.365 
3.620 2.733 4.472 4.303 5.630 10.453 
3.640 2.766 4.494 4.349 5.772 10.526 
3.664 2.808 4.512 4.387 5.920 10.590 

pKal = 3.267, pKti = 4.624, pKa3 = 5.562 

6.064 
6.212 
6.366 
6.536 
6.712 
6.882 
7.054 
7.262 
7.518 
7.776 
4.908 
4.916 
4.922 
4.926 
4.930 
4.936 
4.942 
4.960 
4.978 
4.998 
5.018 
5.040 
5.074 
5.108 
5.142 
5.176 
5.254 
5.336 
5.414 
5.528 
5.652 
5.762 
5.898 
6.040 
6.184 
6.350 
6.586 
6.750 
6.920 
7.102 
7,254 
7.400 
7.600 

10.644 
10.693 
10.736 
10.779 
10.823 
10.859 
10.888 
10.925 
10.964 
11.004 
8.429 
8.653 
8.777 
8.853 
8.918 
8.999 
9.083 
9.269 
9.406 
9.524 
9.620 
9.703 
9.803 
9.898 
9.970 
10.033 
10.147 
10.239 
10.311 
10.398 
10.476 
10.534 
10.593 
10.648 
10.695 
10.745 
10.801 
10.837 
10.871 
10.904 
10.929 
10.951 
10.981 
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Table AD211. Potentiometric Titration Data for the pK, Values of Citric Acid in 7.00 m 
NaC104 at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 Citric Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.030 M NaOH in 6.97 m NaC104, pcH = pHr + 1.530. 
NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, II& pHr 

0.000 0.714 3.650 2.668 4.444 4.228 
0.178 0.743 3.664 2.699 4.464 
0.324 0.768 3.680 2.733 4.484 
0.470 0.795 3.700 2.774 4.500 
0.794 0.860 3.720 2.817 4.518 
0.962 0.895 3.738 2.855 4.538 
1.134 0.935 3.756 2.892 4.556 
1.284 0.971 3.770 2.921 4.576 
1.428 1.008 3.788 2.959 4.598 
1.558 1.044 3.804 2.993 4.618 
1.682 1.081 3.820 3.027 4.638 
1.812 1.122 3.836 3.059 4.654 
1.948 1.168 3.856 3.101 4.668 
2.072 1.214 3.876 3.141 4.678 
2.210 1.269 3.894 3.178 4.690 
2.340 1.327 3.908 3.208 4.702 
2.446 1.377 3.924 3.240 4.712 
2.522 1.417 3.942 3.277 4.722 
2.604 1.463 3.960 3.312 4.734 
2.674 1.504 3.976 3.345 4.744 
2.736 1.544 3.996 3.383 4.752 
2.794 1.583 4.012 3.415 4.756 
2.858 1.630 4.032 3.452 4.764 
2.924 1.682 4.050 3.476 4.768 
2.978 1.728 4.070 3.524 4.772 
3.026 1.771 4.088 3.593 4.776 
3.078 1.820 4.124 3.626 4.780 
3.120 1.862 4.146 3.667 4.784 
3.152 1.896 4.164 3.702 4.788 
3.188 1.935 4.182 3.734 4.792 
3.234 1.988 4.202 3.770 4.796 
3.280 2.045 4.220 3.802 4.800 
3.324 2.105 4.234 3.829 4.804 
3.368 2.168 4.246 3.848 4.808 
3.410 2.23 1 4.264 3.883 4.812 
3.448 2.292 4.284 3.923 4.816 
3.484 2.352 4.304 3.960 4.820 
3.526 2.427 4.324 3.997 4.824 
3.550 2.471 4.344 4.035 4.826 
3.568 2.505 4.362 4.068 4.830 
3.588 2.545 4.382 4.107 4.834 
3.606 2.580 4.402 4.146 4.838 

4.269 
4.310 
4.346 
4.386 
4.429 
4.471 
4.522 
4.576 
4.629 
4.686 
4.733 
4.780 
4.813 
4.859 
4.903 
4.945 
4.988 
5.044 
5.096 
5.142 
5.180 
5.232 
5.266 
5.298 
5.333 
5.372 
5.411 
5.456 
5.493 
5.549 
5.595 
5.651 
5.714 
5.780 
5.889 
5.994 
6.169 
6.246 
6.410 
6.640 
6.972 
7.386 

4.846 
4.850 
4.854 
4.858 
4.862 
4.866 
4.870 
4.874 
4.878 
4.882 
4.886 
4.890 
4.894 
4.898 
4.902 
4.928 
4.940 
4.950 
4.960 
4.972 
4.984 
4.996 
5.006 
5.018 
5.040 
5.060 
5.084 
5.104 
5.128 
5.160 
5.194 
5.264 
5.334 
5.406 
5.474 
5.554 
5.680 
5.802 
5.920 
6.068 
6.206 
6.348 
6.506 

7.720 
7.987 
8.196 
8.346 
8.477 
8.581 
8.695 
8.783 
8.858 
8.923 
8.986 
9.068 
9.112 
9.159 
9.198 
9.418 
9.496 
9.548 
9.594 
9.648 
9.696 
9.738 
9.771 
9.810 
9.870 
9.915 
9.965 
10.001 
10.043 
10.091 
10.135 
10.212 
10.277 
10.335 
10.383 
10.432 
10.497 
10.552 
10.598 
10.652 
10.701 
10.741 

3.624 2.617 A A33 -r.-rAb 4.184 4.842 10.785 

pKal = 3.513, pKa2 = 4.932, pKa3 = 5.848 
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Table AD212. Potentiometric Titration Data for the pK, Values of Citric Acid in 7.00 m 
NaC104 at 25°C. Initial Volume = 15.0 n-L, 0.0150 mm01 Citric Acid, 0.15 mm01 Excess 
HC104, Titrant = 0.030 M NaOH in 6.97 m NaC104, pcH = pHr + 1.504. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 0.739 3.578 2.588 4.260 3.944 4.854 8.980 
0.222 
0.378 
0.518 
0.648 
0.800 
0.962 
1.104 
1.250 
1.392 
1.516 
1.636 
1.754 
1.864 
1.992 
2.110 
2.234 
2.350 
2.522 
2.622 
2.712 
2.794 
2.890 
2.946 
3.004 
3.048 
3.086 
3.116 
3.148 
3.184 
3.222 
3.262 
3.302 
3.340 
3.362 
3.390 
3.412 
3.432 
3.454 
3.478 
3.504 
3.532 
3.554 

0.777 3.604 2.643 4.280 3.980 
0.805 3.618 2.670 4.298 4.014 
0.832 3.632 2.697 4.318 4.051 
0.857 3.648 2.73 1 4.338 4.090 
0.885 3.664 2.765 4.354 4.120 
0.922 3.678 2.794 4.370 4.151 
0.955 3.690 2.823 4.388 4.186 
0.990 3.706 2.857 4.406 4.223 
1.026 3.718 2.882 4.424 4.259 
1.060 3.732 2.910 4.438 4.288 
1.094 3.746 2.941 4.452 4.317 
1.130 3.760 2.973 4.470 4.355 
1.167 3.774 3.001 4.488 4.394 
1.212 3.790 3.037 4.506 4.436 
1.256 3.806 3.067 4.524 4.478 
1.307 3.818 3.095 4.540 4.518 
1.360 3.834 3.128 4.558 4.564 
1.446 3.848 3.154 4.572 4.603 
1.503 3.864 3.187 4.588 4.644 
1.560 3.880 3.220 4.604 4.692 
1.616 3.894 3.249 4.620 4.738 
1.689 3.908 3.279 4.634 4.793 
1.734 3.924 3.310 4.658 4.876 
1.786 3.940 3.341 4.674 4.938 
1.827 3.956 3.373 4.690 5.009 
1.865 3.970 3.399 4.704 5.081 
1.896 3.988 3.435 4.720 5.175 
1.930 4.006 3.468 4.732 5.256 
1.973 4.024 3.503 4.746 5.369 
2.017 4.042 3.540 4.762 5.530 
2.066 4.056 3.565 4.776 5.740 
2.120 4.070 3.590 4.790 6.062 
2.175 4.086 3.620 4.804 6.679 
2.207 4.102 3.650 4.810 7.211 
2.251 4.118 3.684 4.816 7.763 
2.284 4.134 3.713 4.822 8.120 
2.320 4.150 3.740 4.826 8.342 
2.356 4.168 3.772 4.830 8.484 
2.398 4.184 3.804 4.834 8.598 
2.446 4.204 3.842 4.838 8.686 
2.498 4.222 3.874 4.842 8.773 
2.540 4.240 3.907 4.846 8.883 

pKal = 3.507, pKn = 4.922, pKa3 = 5.850 

4.858 9.042 
4.864 9.116 
4.868 9.165 
4.874 9.215 
4.892 9.369 
4.906 9.465 
4.920 9.540 
4.936 9.620 
4.952 9.684 
4.968 9.738 
4.984 9.786 
5.002 9.833 
5.030 9.896 
5.064 9.960 
5.096 10.014 
5.130 10.064 
5.162 10.106 
5.194 10.142 
5.228 10.178 
5.300 10.246 
5.362 10.298 
5.428 10.342 
5.502 10.387 
5.570 10.420 
5.662 10.466 
5.766 10.515 
5.882 10.563 
6.004 10.611 
6.124 10.653 
6.240 10.693 
6.374 10.730 
6.510 10.767 
6.648 10.801 
6.816 10.837 
6.990 10.867 
7.166 10.901 
7.364 10.929 
7.568 10.965 
7.732 10.994 
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Table AD213. Potentiometric Titration Data for the pK, Values of Citric Acid in 9.00 m 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 mm01 Citric Acid, 0.15 mm01 Excess 
HClOp. Titrant = 0.030 M NaOH in 8.97 m NaC104, PCH = pHr + 2.052. ._ .. I A 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 0.234 
0.338 0.295 
0.604 0.35 1 
0.844 0.405 
1.072 0.461 
1.302 0.526 
1.508 0.590 
1.782 0.690 
1.968 0.770 
2.172 0.875 
2.382 1.003 
2.504 1.101 
2.614 1.201 
2.730 1.323 
2.856 1.482 
2.972 1.659 
3.088 1.864 
3.196 2.084 
3.260 2.231 
3.282 2.284 
3.298 2.321 
3.316 2.368 
3.334 2.414 
3.354 2.466 
3.368 2.502 
3.378 2.529 
3.388 2.556 
3.398 2.581 
3.410 2.611 
3.420 2.638 
3.430 2.665 
3.444 2.699 
3.458 2.735 
3.472 2.770 
3.486 2.805 
3.500 2.839 
3.512 2.868 
3.524 2.897 
3.536 2.925 
3.550 2.959 
3.564 2.992 
3.576 3.020 
3.588 3.047 

3.602 3.077 4.256 4.535 
3.614 3.105 4.270 4.578 
3.628 3.136 4.284 4.623 
3.640 3.161 4.302 4.685 
3.652 3.188 4.316 4.738 
3.664 3.217 4.330 4.798 
3.678 3.246 4.342 4.857 
3.690 3.272 4.354 4.916 
3.708 3.311 4.364 4.962 
3.722 3.342 4.376 5.032 
3.734 3.365 4.384 5.082 
3.748 3.397 4.392 5.141 
3.760 3.422 4.400 5.203 
3.772 3.447 4.406 5.257 
3.784 3.470 4.412 5.320 
3.804 3.513 4.418 5.376 
3.822 3.551 4.424 5.447 
3.840 3.588 4.430 5.555 
3.856 3.621 4.436 5.666 
3.876 3.663 4.438 5.708 
3.892 3.696 4.442 5.771 
3.908 3.730 4.446 5.866 
3.926 3.767 4.450 5.979 
3.946 3.809 4.454 6.147 
3.960 3.839 4.458 6.357 
3.980 3.880 4.462 6.696 
4.000 3.923 4.466 7.021 
4.016 3.957 4.470 7.336 
4.030 3.985 4.474 7.609 
4.046 4.021 4.478 7.810 
4.064 4.060 4.482 8.011 
4.080 4.094 4.486 8.218 
4.096 4.130 4.490 8.375 
4.112 4.166 4.494 8.474 
4.126 4.198 4.498 8.584 
4.142 4.235 4.502 8.675 
4.156 4.269 4.506 8.755 
4.170 4.305 4.512 8.850 
4.186 4.341 4.516 8.897 
4.200 4.379 4.522 8.965 
4.216 4.421 4.528 9.043 
4.230 4.459 4.534 9.093 
4.242 4.496 4.538 9.115 

4.562 9.266 
4.578 9.340 
4.590 9.386 
4.600 9.427 
4.612 9.481 
4.624 9.529 
4.636 9.575 
4.648 9.618 
4.670 9.695 
4.692 9.765 
4.712 9.822 
4.732 9.877 
4.752 9.927 
4.774 9.980 
4.798 10.033 
4.818 10.070 
4.848 10.123 
4.874 10.167 
4.910 10.217 
4.948 10.266 
5.006 10.326 
5.062 10.381 
5.120 10.426 
5.184 10.478 
5.288 10.542 
5.396 10.601 
5.510 10.655 
5.644 10.712 
5.764 10.756 
5.874 10.793 
5.990 10.83 1 
6.098 10.863 
6.228 10.897 
6.348 10.925 
6.484 10.958 
6.616 10.983 
6.748 11.019 
7.364 10.929 
7.568 10.965 
7.732 10.994 

pKal = 3.712, pKa2 = 5.239, pKa3 = 6.309 
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Table AD214. Potentiometric Titration Data for the pKa Values of Citric Acid in 9.00 m 
NaC104 at 25°C. Initial Volume = 15.0 mL, 0.0150 rnmol Citric Acid, 0.15 rnmol Excess 
HClOd, Titrant = 0.030 M NaOH in 8.97 m NaClOa. DCH = vHr + 2.043. 

A 

NaOH, mL pHr NaOH, rnL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 0.242 3.568 2.973 4.216 4.405 4.628 9.472 



Table AD215 Potentiometric Titration Data for the pK, Values of EDTA in 0.30 m NaC104 
at 25°C. Initial Volume = 10.0 mL, 0.0100 mmol EDTA, 0.10 mm01 Excess HC104, Titrant = 
0.030 M NaOH in 0.27 m NaC104, pcH = pHr + 0.026. 

NaOH, mL pHr NaOH, rnL- pi NaOH, rnL pH.r NaOH, mL pHr 
0.000 2.040 3.058 3.334 3.386 

3.390 
3.394 
3.398 
3.402 
3.408 
3.412 
3.418 
3.424 
3.428 
3.434 
3.438 
3.444 
3.450 
3.456 
3.462 
3.468 
3.474 
3.480 
3.486 
3.490 
3.496 
3.504 
3.508 
3.514 
3.520 
3.526 
3.532 
3.540 
3.548 
3.554 
3.566 
3.578 
3.588 
3.598 
3.608 
3.618 
3.626 
3.738 
3.748 
3.758 
3.768 

4.851 
4.886 
4.920 
4.954 
4.987 
5.040 
5.071 
5.119 
5.166 
5.198 
5.242 
5.271 
5.313 
5.353 
5.393 
5.431 
5.468 
5.504 
5.536 
5.572 
5.596 
5.630 
5.673 
5.695 
5.726 
5.756 
5.788 
5.819 
5.860 
5.900 
5.931 
5.990 
6.050 
6.098 
6.149 
6.202 
6.256 
6.300 
7.495 
7.686 
7.865 
8.011 

3.778 
3.786 
3.796 
3.804 
3.814 
3.824 
3.834 
3.846 
3.856 
3.866 
3.874 
3.884 
3.894 
3.904 
3.914 
3.924 
3.934 
3.944 
3.954 
3.966 
3.976 
3.988 
3.996 
4.006 
4.016 
4.026 
4.036 
4.046 
4.058 
4.070 
4.086 
4.102 
4.120 

8.131 
8.214 
8.297 
8.363 
8.432 
8.498 
8.560 
8.625 
8.678 
8.730 
8.769 
8.816 
8.858 
8.907 
8.953 
8.998 
9.039 
9.084 
9.125 
9.175 
9.218 
9.266 
9.299 
9.341 
9.381 
9.426 
9.467 
9.507 
9.555 
9.605 
9.662 
9.727 
9.796 

0.124 2.061 
0.276 2.090 
0.412 2.117 
0.534 2.141 
0.672 2.171 
0.782 2.194 
0.918 2.226 
1.032 2.253 
1.148 2.282 
1.270 2.3 14 
1.402 2.350 
1.522 2.385 
1.646 2.423 
1.730 2.45 1 
1.828 2.483 
1.936 2.522 
2.014 2.552 
2.066 2.573 
2.130 2.600 
2.186 2.625 
2.250 2.654 
2.310 2.714 
2.368 2.738 
2.432 2.770 
2.472 2.791 
2.518 2.815 
2.558 2.840 
2.604 2.869 
2.650 2.899 
2.694 2.930 
2.740 2.965 
2.766 2.987 
2.796 3.015 
2.826 3.040 
2.858 3.073 
2.888 3.104 
2.920 3.139 
2.950 3.175 
2.972 3.204 
2.994 3.233 
3.016 3.266 
3.040 3.302 

3.074 3.363 
3.094 3.403 
3.108 3.431 
3.120 3.455 
3.132 3.483 
3.144 3.514 
3.156 3.545 
3.164 3.567 
3.174 3.597 
3.184 3.629 
3.196 3.668 
3.208 3.709 
3.216 3.742 
3.222 3 -764 
3.230 3.797 
3.238 3.830 
3.244 3.858 
3.254 3.906 
3.262 3.943 
3.270 3.988 
3.278 4.033 
3.286 4.082 
3.294 4.133 
3.298 4.161 
3.304 4.203 
3.308 4.23 1 
3.314 4.273 
3.318 4.302 
3.322 4.333 
3.326 4.362 
3.332 4.407 
3.336 4.439 
3.340 4.470 
3.344 4.500 
3.348 4.535 
3.354 4.582 
3.358 4.614 
3.362 4.647 
3.366 4.681 
3.370 4.715 
3.376 4.764 
3.380 4.798 3.778 8.131 
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Table AD215 Continued. 

NaOH, mL PHr 
4.134 9,847 
4.150 9.898 
4.166 9.948 
4.180 9.988 
4.196 10.033 
4.210 10.069 
4.240 10.139 
4.286 10.240 
4.348 10.338 
4.402 10.411 
4.454 10.476 
4.5 14 10.534 
4.582 10.599 
4.646 10.653 
4.714 10.702 
4.814 10.759 
4.904 10.804 
4.992 10.846 
5.098 10.889 
5.244 10.945 

pKal = 2.133, pKa2 = 2.792, pKti = 5.943, pKa4 = 9.044 
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Table AD216. Potentiometric Titration Data for the pK, Values of EDTA in 0.30 m NaC104 

at 25°C. Initial Volume = 10.0 mL, 0.0100 mm01 EDTA, 0.15 mmol Excess HC104, Titrant = 
0.030 M NaOH in 0.27 m NaC104, pcH = pHr + 0.040. 

NaOH, mL pHr NaOH, n-L pHr NaOH, n-L pHr NaOH, mL pHr 
0.000 2.042 3.090 3.409 3.462 5.449 
0.128 2.065 3.100 3.424 3.470 5.488 
0.258 2.091 3.110 3.447 3.478 5.543 
0.380 2.116 3.120 3.471 3.484 5.591 
0.514 2.143 3.130 3.494 3.490 5.624 
0.660 2.174 3.140 3.516 3.498 5.663 
0.790 2.203 3.152 3.553 3.504 5 -696 
0.908 2.230 3.162 3.578 3.510 5.729 
1.040 2.262 3.174 3.617 3.516 5.762 
1.162 2.293 3.190 3.665 3.524 5.803 
1.298 2.329 3.204 3.717 3.540 5.883 
1.412 2.361 3.216 3.759 3.550 5.933 
1.524 2.394 3.228 3.806 3.558 5.975 
1.680 2.443 3.242 3.877 3.566 6.015 
1.758 2.468 3.250 3.912 3.574 6.055 
1.858 2.502 3.260 3.961 3.582 6.096 
1.932 2.53 1 3.268 4.006 3.590 6.138 
2.018 2.563 3.278 4.063 3.600 6.191 
2.098 2.595 3.286 4.113 3.610 6.245 
2.182 2.632 3.296 4.177 3.618 6.293 
2.268 2.671 3.304 4.234 3.628 6.350 
2.348 2.711 3.310 4.278 3.636 6.399 
2.410 2.744 3.318 4.335 3.644 6.452 
2.454 2.769 3.326 4.396 3.654 6.522 
2.490 2.790 3.334 4.462 3.662 6.586 
2.532 2.818 3.342 4.517 3.672 6.668 
2.574 2.843 3.348 4.570 3.682 6.762 
2.620 2.874 3.354 4.616 3.690 6.857 
2.666 2.905 3.360 4.666 3.698 6.959 
2.712 2.942 3.366 4.715 3.706 7.082 
2.764 2.985 3.374 4.781 3.714 7.218 
2.792 3.011 3.380 4.834 3.720 7.338 
2.832 3.049 3.388 4.900 3.728 7.519 
2.864 3.081 3.396 4.969 3.736 7.686 
2.892 3.111 3.402 5.019 3.744 7.819 
2.920 3.144 3.410 5.079 3.752 7.950 
2.950 3.180 3.416 5.128 3.758 8.027 
2.976 3.216 3.422 5.174 3.764 8.096 
3 .ooo 3.249 3.430 5.234 3.478 5.543 
3.032 3.298 3.438 5.290 3.484 5.591 
3.054 3.337 3.442 5.321 3.490 5.624 
3.070 3.366 3.446 5.349 3.498 5.663 
3.080 3.388 3.454 5.399 3.504 5.696 

3.860 8.750 
3.870 8.796 
3.878 8.836 
3.888 8.886 
3.896 8.917 
3.904 8.952 
3.912 8.988 
3.920 9.022 
3.928 9.056 
3.938 9.096 
3.946 9.130 
3.954 9.164 
3.962 9.197 
3.970 9.23 1 
3.978 9.265 
3.986 9.297 
3.994 9.330 
4.004 9.378 
4.012 9.406 
4.020 9.441 
4.030 9.478 
4.038 9.510 
4.048 9.552 
4.056 9.584 
4.064 9.618 
4.074 9.657 
4.082 9.688 
4.090 9.721 
4.100 9.759 
4.108 9.788 
4.116 9.818 
4.126 9.852 
4.136 9.888 
4.146 9.920 
4.154 9.946 
4.164 9.976 
4.174 10.007 
4.204 10.083 
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Table AD216. Continued. 

NaOH, mL PHr 
4.234 10.153 
4.266 10.216 
4.296 10.269 
4.324 10.319 
4.354 10.365 
4.382 10.404 
4.444 10.477 
4.516 10.553 
4.588 10.616 
4.658 10.671 
4.730 10.722 
4.818 10.774 
4.938 10.837 
5.040 10.88 1 
5.144 10.923 
5.204 10.947 
5.272 10.97 1 
5.332 10.992 
5.384 11.009 
5.444 11.035 

pKal = 2.011, pKa2 = 2.714, pKa3 = 5.965, pKa4 = 9.054 
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Table AD217. Potentiometric Titration Data for the pK, Values of EDTA in 2.00 m NaC104 
at 25°C. Initial Volume = 10.0 n-L, 0.0100 mm01 EDTA, 0.10 mm01 Excess HC104, Titrant = 
0.030 M NaOH in 1.97 m NaC104, pcH = pHr + 0.46 1. 

NaOH, n-L pHr NaOH, n-L pHr NaOH, n-L pHr NaOH, mL pHr 
0.000 1.597 3.130 3.001 3.466 
0.142 1.622 3.144 3.034 3 -474 
0.282 1.649 3.160 3.075 3.482 
0.412 1.674 3.176 3.121 3.488 
0.512 1.694 3.190 3.165 3.494 
0.636 1.720 3.204 3.211 3.500 
0.748 1.744 3.224 3.285 3.508 
0.852 1.766 3.238 3.343 3.514 
0.972 1.794 3.254 3.423 3.520 
1.090 1.822 3.270 3.514 3.526 
1.216 1.854 3.286 3.618 3.532 
1.342 1.886 3.290 3.645 3.538 
1.442 1.913 3.294 3.675 3.548 
1.546 1.943 3.298 3.710 3.554 
1.656 1.977 3.302 3.766 3.560 
1.750 2.007 3.306 3.792 3.568 
1.824 2.033 3.312 3.837 3.574 
1.914 2.064 3.318 3.888 3.580 
2.014 2.101 3.324 3.945 3.588 
2.092 2.131 3.330 4.002 3.598 
2.162 2.161 3.334 4.047 3.606 
2.230 2.192 3.338 4.078 3.614 
2.292 2.219 3.344 4.138 3.624 
2.370 2.258 3.350 4.195 3.634 
2.432 2.290 3.356 4.247 3.642 
2.498 2.327 3.360 4.284 3.650 
2.570 2.370 3.364 4.321 3.658 
2.634 2.413 3.370 4.374 3.668 
2.678 2.444 3.376 4.429 3.680 
2.728 2.483 3.382 4.483 3.686 
2.776 2.522 3.390 4.556 3.694 
2.828 2.568 3.396 4.622 3.706 
2.876 2.616 3.402 4.674 3.716 
2.922 2.665 3.408 4.727 3.728 
2.948 2.697 3.416 4.797 3.740 
2.974 2.730 3.422 4.851 3.752 
2.998 2.763 3.426 4.886 3.758 
3.026 2.805 3.432 4.936 3.766 
3.056 2.854 3.436 4.969 3.870 
3.074 2.886 3.440 5.001 3.882 
3.088 2.912 3.446 5.048 3.894 
3.102 2.940 3.452 5.090 3.904 
3.116 2.969 3.460 5.149 3.916 

5.188 
5.242 
5.289 
5.328 
5.364 
5.400 
5.449 
5.481 
5.514 
5.548 
5.583 
5.616 
5.668 
5.699 
5.732 
5.772 
5.803 
5.835 
5.876 
5.924 
5.966 
6.006 
6.056 
6.107 
6.148 
6.191 
6.232 
6.287 
6.355 
6.391 
6.441 
6.521 
6.586 
6.682 
6.780 
6.886 
6.942 
7.020 
7.836 
7.900 
7.961 
8.010 
8.067 

3.916 8.067 
3.924 8.104 
3.934 8.152 
3.942 8.188 
3.954 8.237 
3.964 8.28 1 
3.974 8.326 
3.986 8.375 
3.996 8.419 
4.006 8.461 
4.016 8.505 
4.026 8.595 
4.036 8.63 1 
4.044 8.667 
4.052 8.714 
4.062 8.761 
4.072 8.796 
4.080 8.844 
4.090 8.894 
4.110 8.932 
4.108 8.982 
4.128 9.032 
4.136 9.073 
4.146 9.124 
4.154 9.165 
4.164 9.216 
4.174 9.264 
4.182 9.301 
4.192 9.348 
4.200 9.383 
4.210 9.428 
4.222 9.476 
4.232 9.511 
4.212 9.549 
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Table AD217. Continued. 

NaOH, mL PHF NaOH, mL PHF 
4.252 9.582 5.618 10.664 
4.264 9.623 5.794 10.710 
4.274 9.652 6.008 10.754 
4.284 9.681 6.260 10.804 
4.320 9.770 6.528 10.845 

4.356 9.844 6.766 10.882 
4.384 9.899 7.006 10.918 
4.420 9.958 7.294 10.949 
4.450 10.002 7.650 11.010 
4.482 10.047 
4.520 10.091 
4.558 10.133 
4.678 10.236 
4.764 10.299 
4.908 10.384 
5.026 10.442 
5.136 10.494 
5.238 10.533 
5.364 10.578 

pKal = 1.971, pKa2 = 2.509, pKa3 = 6.337, pKa4 = 8.755 
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Table AD218. Potentiometric Titration Data for the pKa Values of EDTA in 2.00 m NaC104 
at 25°C. Initial Volume = 10.0 mL, 0.0100 mm01 EDTA, 0.15 mmol Excess HC104, Titrant = 
0.030 M NaOH in 1.97 m NaClOd. DCH = nHr + 0.457. 

NaOH, mL pHr NaOH, rnL pHr NaOH, mL pHr NaOH, mL pHr 
5.629 
5.663 
5.695 
5.727 
5.761 
5.814 
5.866 
5.917 
5.977 
6.020 
6.086 
6.137 
6.181 
6.234 
6.286 
6.35 1 
6.396 
6.442 
6.504 
6.594 
6.679 
6.763 
6.813 
6.883 
6.955 
7.053 
7.169 
7.248 
7.342 
7.452 
7.523 
7.613 
7.685 
7.751 
7.836 
7.884 
7.925 
7.966 
5.695 
5.727 
5.761 
5.814 

3.254 3.205 3.578 5.594 3.628 5.866 6.358 10.889 

pKal = 1.851, pKa2 = 2.482, pKa3 = 6.352, pKa4 = 8.806 

0.000 
0.162 
0.308 
0.504 
0.738 
0.960 
1.128 
1.326 
1.418 
1.518 
1.642 
1.760 
1.876 
1.960 
2.062 
2.154 
2.254 
2.338 
2.428 
2.518 
2.606 
2.670 
2.734 
2.780 
2.818 
2.858 
2.906 
2.930 
2.958 
2.990 
3.016 
3.040 
3.066 
3.098 
3.126 
3.156 
3.172 
3.190 
3.204 
3.224 
3.232 
3.244 

1.593 
1.619 
1.646 
1.683 
1.732 
1.779 
1.820 
1.868 
1.894 
1.921 
1.958 
1.995 
2.032 
2.060 
2.099 
2.135 
2.178 
2.216 
2.260 
2.308 
2.360 
2.401 
2.446 
2.481 
2.511 
2.548 
2.592 
2.618 
2.649 
2.688 
2.720 
2.752 
2.790 
2.840 
2.888 
2.945 
2.980 
3.023 
3.061 
3.113 
3.136 
3.171 

3.268 
3.280 
3.288 
3.296 
3.304 
3.314 
3.322 
3.330 
3.336 
3.346 
3.352 
3.360 
3.368 
3.374 
3.382 
3.390 
3.396 
3.404 
3.412 
3.422 
3.428 
3.434 
3.442 
3.448 
3.456 
3.462 
3.468 
3.474 
3.482 
3.488 
3.494 
3.502 
3.510 
3.516 
3.524 
3.530 
3.534 
3.540 
3.546 
3.554 
3.562 
3.570 

3.260 
3.305 
3.341 
3.378 
3.419 
3.476 
3.526 
3.576 
3.625 
3.693 
3.752 
3.811 
3.877 
3.930 
4.002 
4.075 
4.129 
4.200 
4.274 
4.360 
4.410 
4.461 
4.532 
4.579 
4.653 
4.710 
4.766 
4.904 
4.963 
5.011 
5.059 
5.119 
5.179 
5.216 
5.272 
5.311 
5.335 
5.374 
5.412 
5.458 
5.504 
5.550 

3.584 
3.590 
3.596 
3.602 
3.608 
3.618 
3.628 
3.638 
3.650 
3.658 
3.670 
3.680 
3.688 
3.698 
3.708 
3.720 
3.728 
3.736 
3.746 
3.760 
3.772 
3.782 
3.788 
3.796 
3.804 
3.814 
3.826 
3.834 
3.844 
3.856 
3.864 
3.876 
3.886 
3.896 
3.910 
3.918 
3.926 
3.934 
3.596 
3.602 
3.608 
3.618 

3.638 
3.650 
3.658 
3.670 
3.680 
4.078 
4.102 
4.116 
4.134 
4.150 
4.172 
4.188 
4.202 
4.218 
4.234 
4.248 
4.262 
4.276 
4.292 
4.308 
4.326 
4.342 
4.358 
4.380 
4.408 
4.438 
4.466 
4.494 
4.592 
4.694 
4.794 
4.894 
5.002 
5.102 
5.204 
5.304 
5.400 
5.518 
5.646 
5.836 
6.024 
6.192 

5.917 
5.977 
6.020 
6.086 
6.137 
8.610 
8.716 
8.781 
8.867 
8.946 
9.052 
9.134 
9.206 
9.285 
9.364 
9.429 
9.492 
9.550 
9.610 
9.667 
9.725 
9.772 
9.818 
9.872 
9.932 
9.987 
10.036 
10.079 
10.197 
10.293 
10.368 
10.436 
10.496 
10.546 
10.587 
10.626 
10.661 
10.698 
10.736 
10.783 
10.825 
10.858 
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Table AD219. Potentiometric Titration Data for the pK, Values of EDTA in 4.00 m NaC104 
at 25°C. Initial Volume = 10.0 mL, 0.010 mm01 EDTA, 0.15 mm01 Excess HClOd, Titrant = 
0.030 M NaOH in 3.97 m NaC104, pcH = pHr + 0.802. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
3.077 3.446 5.317 3.912 8.205 0.000 

0.140 
0.364 
0.526 
0.668 
0.804 
0.960 
1.108 
1.230 
1.364 
1.492 
1.618 
1.746 
1.882 
2.016 
2.138 
2.230 
2.304 
2.374 
2.436 
2.500 
2.556 
2.624 
2.686 
2.748 
2.796 
2.844 
2.892 
2.942 
2.966 
2.994 
3.020 
3.042 
3.068 
3.092 
3.104 
3.128 
3.140 
3.146 
3.154 
3.162 
3.168 
3.174 

1.279 
1.303 
1.345 
1.379 
1.408 
1.439 
1.473 
1.510 
1.542 
1.578 
1.615 
1.653 
1.694 
1.742 
1.793 
1.843 
1.885 
1.922 
1.959 
1.994 
2.033 
2.069 
2.118 
2.164 
2.218 
2.263 
2.313 
2.370 
2.438 
2.476 
2.524 
2.570 
2.614 
2.671 
2.732 
2.768 
2.843 
2.885 
2.910 
2.945 
2.979 
3.008 

3.182 
3.190 
3.198 
3.206 
3.216 
3.224 
3.234 
3.242 
3.252 
3.258 
3.262 
3.268 
3.272 
3.276 
3.280 
3.286 
3.290 
3.296 
3.302 
3.306 
3.312 
3.318 
3.324 
3.328 
3.332 
3.338 
3.344 
3.350 
3.354 
3.360 
3.366 
3.372 
3.378 
3.384 
3.390 
3.396 
3.402 
3.408 
3.418 
3.422 
3.428 
3.434 

3.924 
3.938 
3.952 
3.964 
3.980 
3.992 
4.004 
4.018 
4.030 
4.042 
4.054 
4.066 
4.078 
4.092 
4.104 
4.116 
4.126 
4.142 
4.156 
4.168 
4.180 
4.192 
4.206 
4.226 
4.248 
4.272 
4.298 
4.324 
4.354 
4.400 
4.450 

8.258 
8.320 
8.384 
8.440 
8.514 
8.574 
8.633 
8.705 
8.769 
8.835 
8.904 
8.975 
9.043 
9.124 
9.193 
9.256 
9.309 
9.384 
9.444 
9.493 
9.538 
9.581 
9.625 
9.683 
9.737 
9.792 
9.842 
9.890 
9.938 
10.001 
10.061 

3.440 

3.122 3.452 
3.171 3.460 
3.225 3.468 
3.298 3.474 
3.365 3.480 
3.455 3.488 
3.538 3.496 
3.650 3.502 
3.720 3.508 
3.768 3.516 
3.843 3.524 
3.891 3.534 
3.939 3.540 
3.986 3.548 
4.05 1 3.556 
4.095 3.564 
4.159 3.570 
4.217 3.578 
4.255 3.584 
4.311 3.592 
4.363 3.598 
4.413 3.606 
4.448 3.614 
4.481 3.620 
4.532 3.628 
4.581 3.638 
4.629 3.648 
4.660 3.654 
4.710 3.668 
4.760 3.680 
4.808 3.690 
4.856 3.700 
4.902 3.712 
4.945 3.722 
4.989 3.734 
5.033 3.746 
5.071 3.756 
5.138 3.856 
5.164 3.866 
5.205 3.874 
5.241 3.890 
5.279 3.900 

5.356 
5.407 
5.459 
5.500 
5.539 
5.592 
5.645 
5.683 
5.723 
5.773 
5.821 
5.880 
5.917 
5.965 
6.010 
6.055 
6.089 
6.133 
6.167 
6.211 
6.242 
6.286 
6.330 
6.365 
6.411 
6.467 
6.527 
6.564 
6.655 
6.738 
6.808 
6.882 
6.976 
7.055 
7.154 
7.251 
7.328 
7.940 
7.991 
8.031 
8.103 
8.149 z 0% -.--- 

pKal = 2.184, pKa2 = 2.455, pKa3 = 6.740, pKa4 = 8.982 
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Table AD220. Potentiometric Titration Data for the pK, Values of EDTA in 4.00 m NaC104 
at 25°C. Initial Volume = 10.0 n-L, 0.0100 mm01 EDTA, 0.15 mm01 Excess HC104, Titrant = 
0.030 M NaOH in 3.97 m NaC104, pcH = pHr + 0.8 11. 

NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr 

0.000 1.266 3.248 3.508 3.544 5.867 4.052 8.820 
0.176 1.294 3.256 3.542 3.554 5.925 4.068 8.912 
0.376 1.331 3.262 3.662 3.564 5.981 4.086 9.011 
0.576 1.371 3.268 3.735 3.572 6.027 4.104 9.115 
0.830 1.425 3.274 3.800 3.580 6.073 3.648 6.443 
1.084 1.485 3.280 3.866 3.596 6.159 3.660 6.516 
1.310 1.544 3.286 3.933 3.622 6.292 3.678 6.627 
1.464 1.587 3.292 4.005 3.634 6.363 3.692 6.726 
1.588 1.624 3.300 4.086 3.648 6.443 3.708 6.842 
1.736 1.672 3.310 4.185 3.660 6.516 3.728 6.996 
1.870 1.718 3.316 4.214 3.678 6.627 3.744 7.130 
2.030 1.778 3.322 4.292 3.692 6.726 3.758 7.243 
2.168 1.837 3.332 4.379 3.708 6.842 3.770 7.339 
2.262 1.881 3.338 4.428 3.728 6.996 3.776 7.388 
2.342 1.921 3.344 4.477 3.744 7.130 4.274 9.758 
2.434 1.972 3.348 4.509 3.758 7.243 4.296 9.806 
2.518 2.022 3.354 4.557 3.770 7.339 4.330 9.865 
2.592 2.072 3.360 4.604 3.776 7.388 4.362 9.915 
2.686 2.142 3.368 4.667 3.784 7.447 4.392 9.957 
2.776 2.219 3.374 4.714 3.792 7.505 4.428 10.003 
2.870 2.317 3.384 4.800 3.800 7.556 4.500 10.076 
2.972 2.452 3.390 4.853 3.808 7.608 4.572 10.143 
3.020 2.533 3.398 4.913 3.816 7.659 4.686 10.223 
3.046 2.586 3.404 4.958 3.824 7.707 4.788 10.283 
3.074 2.648 3.414 5.027 3.836 7.764 4.896 10.345 
3.102 2.719 3.424 5.093 3.846 7.819 5.018 10.401 
3.116 2.760 3.432 5.145 3.854 7.866 5.138 10.449 
3.136 2.824 3.442 5.209 3.864 7.917 5.304 10.512 
3.154 2.890 3.450 5.261 3.876 7.974 5.458 10.559 
3.172 2.964 3.460 5.322 3.890 8.039 5.640 10.609 
3.178 2.992 3.468 5.374 3.906 8.112 5.880 10.665 
3.182 3.014 3.474 5.415 3.920 8.175 6.028 10.696 
3.190 3.057 3.482 5.467 3.934 8.237 6.228 10.734 
3.200 3.113 3.490 5.522 3.948 8.301 6.466 10.772 
3.208 3.163 3.498 5.575 3.962 8.367 6.840 10.822 
3.216 3.217 3.504 5.614 3.974 8.422 7.210 10.866 
3.224 3.277 3.510 5.654 3.984 8.471 7.546 10.906 
3.230 3.326 3.520 5.716 4.000 8.546 7.792 10.936 
3.236 3.386 3.528 5.766 4.016 8.629 8.152 11.017 
3.242 3.444 3.536 5.817 4.034 8.723 

pKal = 2.097, pKti = 2.398, pKa3 = 6.720, pKa4 = 8.960 
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Table AD221. Potentiometric Titration Data for the pK, Values of EDTA in 4.00 m NaC104 
at 25°C. Initial Volume = 10.0 n-L, 0.0100 mm01 EDTA, 0.15 mm01 Excess HC104, Titrant = 
0.030 M NaOH in 3.97 m NaC104, pcH = pHr + 0.806. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 1.275 3.058 2.904 3.310 5.048 3.732 7.941 
0.138 1.300 3.068 2.947 3.316 
0.268 1.326 3.080 3.001 3.322 
0.400 1.350 3.088 3.042 3.326 
0.614 1.397 3.094 3.075 3.332 
0.878 1.457 3.100 3.114 3.338 
1.068 1.503 3.108 3.167 3.344 
1.232 1.547 3.116 3.223 3.352 
1.358 1.583 3.120 3.253 3.358 
1.484 1.620 3.126 3.306 3.364 
1.606 1.658 3.132 3.356 3.370 
1.754 1.709 3.138 3.412 3.376 
1.886 1.758 3.144 3.473 3.384 
1.972 1.793 3.148 3.519 3.390 
2.056 1.828 3.152 3.562 3.396 
2.134 1.863 3.158 3.634 3.402 
2.218 1.904 3.162 3.686 3.408 
2.310 1.953 3.168 3.760 3.414 
2.356 1.981 3.174 3.833 3.422 
2.418 2.018 3.180 3.906 3.428 
2.468 2.050 3.184 3.956 3.436 
2.522 2.089 3.188 4.006 3.444 
2.576 2.131 3.194 4.073 3.452 
2.630 2.176 3.200 4.135 3.458 
2.684 2.224 3.206 4.196 3.464 
2.712 2.253 3.210 4.238 3 -476 
2.742 2.284 3.214 4.282 3.486 
2.768 2.313 3 -220 4.330 3.496 
2.796 2.346 3.226 4.379 3.506 
2.822 2.380 3.232 4.43 1 3.516 
2.850 2.419 3.236 4.464 3.526 
2.880 2.463 3.244 4.53 1 3.536 
2.906 2.507 3.250 4.581 3.550 
2.932 2.554 3.256 4.632 3.558 
2.950 2.59 1 3.262 4.681 3.570 
2.962 2.618 3.268 4.732 3.582 
2.974 2.645 3.272 4.768 3.588 
2.988 2.680 3.278 4.812 3.600 
3.000 2.711 3.282 4.844 3.698 
3.012 2.746 3.286 4.875 3.704 
3.026 2.787 3.292 4.921 3.712 

5.089 
5.127 
5.153 
5.192 
5.229 
5.268 
5.316 
5.352 
5.391 
5.428 
5.469 
5.521 
5.559 
5.598 
5.637 
5.678 
5.718 
5.770 
5.811 
5.861 
5.912 
5.961 
5.999 
6.034 
6.104 
6.163 
6.220 
6.279 
6.336 
6.397 
6.458 
6.545 
6.596 
6.687 
6.777 
6.826 
6.927 
7.733 
7.773 
7.824 
7 973 3.048 2.863 3.304 5.007 3.720 ,.u,k 

pKal = 1.963, pKa2 = 2.475, pKa3 = 6.718, pKa4 = 8.964 

3.744 8.008 
3.754 8.062 
3.766 8.124 
3.778 8.191 
3.790 8.255 
3.800 8.309 
3.810 8.366 
3.822 8.433 
3.832 8.490 
3.842 8.548 
3.852 8.611 
3.860 8.662 
3.870 8.726 
3.880 8.793 
3.894 8.887 
3.904 8.957 
3.914 9.030 
3.926 9.108 
3.934 9.163 
3.946 9.237 
3.956 9.295 
3.966 9.350 
3.978 9.410 
3.992 9.474 
4.004 9.523 
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Table AD222. Potentiometric Titration Data for the pK, Values of EDTA in 4.00 m NaC104 

at 25°C. Initial Volume = 10.0 mL, 0.0100 mmol EDTA, 0.15 mm01 Excess HC104, Titrant = 
0.030 M NaOH in 3.97 m NaC104, pcH = pHr + 0.854. 

NaOH, n-L pHr NaOH, mL pHr NaOH, n-L pHr NaOH, n-L pH.r 

0.000 1.245 3.212 4.208 3.592 6.815 
0.284 1.286 3.220 4.280 3.600 6.878 
0.546 1.343 3.228 4.352 3.608 6.950 
0.786 1.393 3.236 4.418 3.620 7.060 
1.026 1.450 3.244 4.484 3.632 7.166 
1.246 1.509 3.250 4.538 3.646 7.296 
1.454 1.566 3.258 4.600 3.670 7.494 
1.578 1.605 3.268 4.683 3.684 7.593 
1.696 1.659 3.274 4.733 3.696 7.676 
1.852 1.716 3.280 4.778 3.714 7.790 
1.950 1.755 3.288 4.842 3.730 7.882 
2.030 1.788 3.296 4.905 3.746 7.969 
2.122 1.831 3.304 4.962 3.764 8.063 
2.234 1.886 3.312 5.017 3.782 8.156 
2.340 1.944 3.320 5.070 3.802 8.258 
2.442 2.009 3.330 5.137 3.820 8.353 
2.518 2.061 3.338 5.190 3.840 8.461 
2.596 2.121 3.346 5.240 3.864 8.602 
2.666 2.183 3.354 5.291 3.886 8.737 
2.740 2.257 3.362 5.341 3.914 8.927 
2.806 2.335 3.372 5.404 3.936 9.076 
2.884 2.445 3.380 5.460 3.956 9.205 
2.928 2.523 3.388 5.513 3.974 9.301 
2.966 2.607 3.398 5.579 3.996 9.403 
3.010 2.716 3.410 5.658 4.024 9.520 
3.032 2.786 3.418 5.711 4.052 9.607 
3.060 2.893 3.428 5.780 4.068 9.653 
3.084 3.004 3.440 5.860 4.086 9.700 
3.098 3.081 3.452 5.928 4.102 9.738 
3.106 3.131 3.460 5.980 4.126 9.793 
3.118 3.212 3.472 6.050 4.146 9.834 
3.128 3.292 3.484 6.120 4.172 9.879 
3.140 3.402 3.498 6.200 4.200 9.923 
3.154 3.543 3.508 6.258 4.236 9.973 
3.166 3.684 3.520 6.327 4.282 10.027 
3.172 3.761 3.536 6.421 4.376 10.121 
3.180 3.864 3.548 6.497 4.492 10.209 
3.186 3.937 3.558 6.562 4.618 10.289 
3.196 4.047 3.570 6.652 4.744 10.355 

4.982 10.457 
5.148 10.518 
5.286 10.560 
5.436 10.603 
6.932 10.871 
7.064 10.891 
7.180 10.904 
7.304 10.919 
7.424 10.933 
7.532 10.946 
7.666 10.961 
7.808 10.973 
7.966 10.999 

3.204 4.132 3.584 6.752 4.858 10.407 

pKal = 2.030, pK,:! = 2.625, pKa3 = 6.699, pKa4 = 8.964 
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Table Thl. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Acetate in 0.3 m NaCl at 25°C. f230Th‘? - 7.1~10‘~ M. fDBM1 = 0.03 M in Toluene. 

Sample # Lr, M 
1 0.0 
2 0.00858 
3 0.01716 
4 0.02575 
5 0.03433 
6 0.0429 1 
7 0.05 149 
8 0.06007 

log pro2 = 7.47ti.03 

pHr 

2.921 
2.914 
2.908 
2.912 
2.910 
2.908 
2.901 
2.900 

Background, cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 

100.7 102.9 6914.0 750.0 
103.5 109.0 5416.9 2251.6 
101.2 116.0 3623.5 3801.3 
100.8 102.4 2287.9 5151.2 
108.3 97.3 1758.9 5731.1 
98.5 105.8 1399.3 6262.4 
97.6 103.9 953.2 6511.4 
110.5 106.7 771.6 6915.4 

Table Th2. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Acetate in 0.3 m NaCl at 25°C. F230Th? - 7.1~10~~ M, rDBM1 = 0.03 M in Toluene. 

Background, cpm Extraction, cpm 

p Organic Aqueous %ITI k# p LT, M Hr Organic Aqueous 

1 0.0 2.914 76.6 74.5 761.6 1626.6 
2 0.005 15 
3 0.00858 
4 0.01201 
5 0.01373 
6 0.01545 
7 0.01716 
8 0.01888 
10 0.02060 

log plol = 4.41ti.02 

2.905 81.6 70.7 817.0 1757.7 
2.903 74.7 77.8 649.9 1812.9 
2.900 73.4 70.1 610.5 2109.5 
2.896 72.3 73.5 508.7 2228.4 
2.896 74.1 73.9 432.8 1911.8 
2.888 71.7 67.9 401.5 2049.3 
2.886 70.6 65.5 402.5 2213 
2.896 73.8 70.5 449.8 2704.9 

Table Th3 Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Acetate in 1 m NaCl at 25°C. [23?hb] - 7.1~10~~ M, [DBM] = 0.04 M in Toluene. 

Background, cpm Extraction, cpm 

hllple # LT, M pHr Organic Aqueous Organic Aqueous 
1 0.0 2.733 107.0 97.7 3954.1 3642.7 
2 0.00858 2.716 97.0 95.2 3655.0 3733.5 
3 0.01716 2.710 106.4 93.5 3208.2 4412.8 
4 0.02575 2.701 100.0 101.9 2409.8 5530.8 
5 0.03433 2.696 100.8 100.3 1409.7 5606.7 
6 0.0429 1 2.694 100.2 97.8 1436.0 7057.0 
7 0.05 149 2.684 101.1 101.8 985.6 6615.7 
8 0.06007 2.681 98.4 99.2 730.3 6773.2 

log pro2 = 6.56ti.02 
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Table Th4. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Acetate in 1 m NaCl at 25°C. [230Th4+1 - 7.1~10~~ M, rDBM1 = 0.04 M in Toluene. 

&i.IIlpk # LT, M 

1 0.0 
2 0.00172 
3 0.005 15 
4 0.01201 
5 0.01545 
6 0.01888 
7 0.0223 1 

log pror = 3.85ti.03 

pHr 

2.724 
2.714 
2.713 
2.716 
2.709 
2.707 
2.706 

Background, cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 

92.4 101.9 3135.0 2264.6 
83.8 94.7 5937.1 4355.5 
93.9 85.0 3378.6 4208.5 
79.8 100.2 2415.6 5169.0 
92.0 92.2 2322.5 5258.0 
95.9 83.7 2037.0 5641.8 
97.1 91.2 1561.8 6188.6 

Table Th5. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Acetate in 2 m NaCl at 25°C. [230Th4+1 - 7.1~10~~ M, [DBMl = 0.05 M in Toluene. 

!hllpk # LT, M 

0.0 
0.00858 
0.01716 
0.02575 
0.03433 
0.0429 1 
0.05 149 
0.06007 

pHr 
2.525 
2.506 
2.494 
2.486 
2.493 
2.484 
2.489 
2.479 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

103.3 84.6 6150.3 1422.6 
98.9 108.5 6028.2 17 19.0 
102.8 103.9 5671.8 2130.6 
85.9 103.5 4539.7 2939.3 
91.7 97.9 3947.0 3715.3 
102.6 102.6 3074.5 4557.4 
107.1 102.3 2489.4 5059.0 
99.0 97.7 1933.5 5650.5 

log pro2 = 6.85fi.02 

Table Th6. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Acetate in 2 m NaCl at 25°C. f230Th? - 7.1~10~~ M. rDBM1 = 0.05 M in Toluene. 

SiUllple # LT, M pHr 

1 0.0 2.495 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

99.5 100.1 4732.5 2957.8 
2 0.00172 2.489 96.3 101.9 3380.0 4389.0 
3 0.005 15 2.482 94.7 100.9 3138.6 4401.2 
4 0.00858 2.479 98.7 100.6 2653.4 4726.8 
5 0.01201 2.479 99.7 96.0 2528.1 5374.2 
6 0.01545 2.48 1 97.7 98.0 2096.2 5444.7 
8 0.0223 1 2.475 92.8 95.7 1686.3 5759.1 

log p,or = 3.923.03 
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Table Th7. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Acetate in 3 m NaCl at 25°C. [230Th4+] - 7.1~10~~ M, [DBM] = 0.07 M in Toluene. 

Background, cpm Extraction, cpm 

Sample # LT, M 
1 0.0 

pHr 
2.316 

Organic 
99.1 

Aqueous 
101.8 

Organic 
6452.9 

Aqueous 

1122.4 

2 0.00858 2.313 103.5 103.0 6477.8 1183.6 

3 0.01716 2.288 108.3 105.9 5735.3 1884.6 

4 0.02575 2.282 104.0 102.8 4988.5 2467.1 

5 0.03433 2.276 111.5 100.6 4418.9 3449.7 

6 0.0429 1 2.267 108.4 105.0 3153.6 3793.6 

7 0.05 149 2.256 118.0 111.9 2886.0 4807.3 

8 0.06007 2.254 106.5 100.7 2060.8 4989.5 

log p*o2 = 7.19&0.02 

Table ThS. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Acetate in 3 m NaCl at 25°C. [23@Th4+] - 7.1~10~~ M, [DBM] = 0.07 M in Toluene. 

Background, cpm Extraction, cpm 

ihl”Ilple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.285 99.5 100.1 2729.4 637.8 

2 0.00172 2.270 96.3 101.9 2228.8 846.9 

3 0.00515 2.267 94.7 100.9 2342.1 1373.1 

4 0.00858 2.259 98.7 100.6 1700.5 1359.9 

5 0.01201 2.258 99.7 96.0 1982.6 1591.7 

6 0.01545 2.256 97.7 98.0 1475.5 1664.6 

7 0.01888 2.249 92.8 95.7 1526.1 2103.4 

8 0.0223 1 2.245 105.7 96.9 1348.4 2196.1 

log plol = 4.26ti.03 

Table Th9. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Acetate in 4 m NaCl at 25°C. [23?hh] - 7.1~10~~ M, [DBM] = 0.08 M in Toluene. 

Background, cpm Extraction, cpm 

hl-lpk # LT, M pHr Organic Aqueous Organic Aqueous 
1 0.0 2.129 105.0 100.7 6526.5 1181.3 
2 0.00858 2.122 99.2 96.1 6411.1 1339.2 
3 0.01716 2.120 97.1 101.6 5987.8 1762.9 
4 0.02575 2.111 93.7 108.4 5432.1 2502.2 
5 0.03433 2.114 103.1 110.5 4753.6 3 143.3 
6 0.0429 1 2.122 103.9 105.7 3576.0 3582.2 
7 0.05 149 2.101 105.2 100.9 3558.8 4035.2 
8 0.06007 2.101 99.3 99.4 2805.2 4738.4 

log pro2 = 7.3oti.03 
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Table ThlO. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Acetate in 4 m NaCl at 25°C. [230Thb] - 7.1~10~~ M, [DBM] = 0.075 M in Toluene. 

Background, cpm Extraction, cpm 
hllpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.001716 2.103 94.1 88.6 1779.6 1046.0 

2 0.005 149 2.098 99.1 88.6 1352.0 955.1 

3 0.008582 2.096 93.9 91.9 1676.2 1748.9 

4 0.012015 2.096 95.1 85.5 1280.8 1835.0 

5 0.016747 2.082 91.9 89.5 1337.5 1991.5 

6 0.018881 2.078 96.9 89.5 1279.3 2345.9 

log p,l)r = 4.29&0.03 

Table Thll. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Acetate in 5 m NaCl at 25°C. [230Th4+] - 7.1~10~~ M, [DBM] = 0.125 M in Toluene. 

Background, cpm Extraction, cpm 
hII-@? # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 1.928 136.5 103.7 6526.5 1181.3 

2 0.00858 1.920 100.4 103.0 6411.1 1339.2 

3 0.01716 1.923 107.2 110.0 5987.8 1762.9 

4 0.02575 1.918 95.3 107.6 5432.1 2502.2 

5 0.03433 1.907 97.5 107.4 4753.6 3 143.3 

6 0.0429 1 1.902 100.8 113.4 3576.0 3582.2 

7 0.05 149 1.897 110.3 109.4 3558.8 4035.2 

8 0.06007 1.898 104.1 108.1 2805.2 4738.4 

log J3r02 = 7.66fi.03 

Table Th12. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Acetate in 5 m NaCl at 25°C. [230Th4’] - 7.1~10~~ M, [DBM] = 0.08 M in Toluene. 

Background, cpm Extraction, cpm 
%Illpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 1.905 89.6 94.4 2908.0 4058.0 

2 0.00344 1.915 90.4 96.2 682.1 415.4 

3 0.005 16 1.921 87.8 98.1 939.0 617.0 

4 0.00860 1.923 92.1 102.7 987.8 807.5 

5 0.01032 1.924 96.2 96.7 1282.8 1122.3 

6 0.01893 1.936 73.8 87.7 800.8 1102.2 

log plol = 4.69ti.03 
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Table Th13. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Lactate in 0.3 m NaCl at 25°C. [230Th4f] - 3.5~10~~ M, [DBM] = 0.03 M in Toluene. 

Background, cpm Extraction, cpm 

%imple # LT, M 
1 0.0 

pHr 
2.912 

Organic 
54.7 

Aqueous 
61.1 

Organic 
930.8 

Aqueous 

2554.0 

2 0.00025 2.901 61.4 53.6 931.0 2679.2 

3 0.00050 2.905 69.4 60.6 853.6 2822.6 

4 0.00074 2.908 55.7 55.9 806.9 2861.7 

5 0.00099 2.911 57.2 55.9 749.7 3020.0 

6 0.00123 2.915 58.8 55.7 569.1 32 14.6 

7 0.00147 2.913 60.6 59.2 514.3 3289.2 

8 0.00172 2.921 52.1 56.0 417.4 3268.7 

9 0.00196 2.919 58.5 55.9 401.9 3333.3 

log plol = 3.85ti.03 log pro2 = 7.08ti.05 

Table Th14. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Lactate in 1 m NaCl at 25°C. [230Th4+] - 3.5~10~~ M, [DBM] = 0.03 M in Toluene. 

Background, cpm Extraction, cpm 
sample # 

1 
LT, M 

0.0 
pHr 

2.722 
Organic 

56.2 
Aqueous 

56.2 
Organic 
1966.4 

Aqueous 

2201.6 

2 0.000249 2.701 55.3 54.2 1723.0 2327.0 

3 0.000742 2.667 54.8 54.9 1151.1 2517.4 

4 0.00123 1 2.641 52.1 55.1 935.5 2791.7 

5 0.00 1474 2.629 50.2 50.9 755.9 2986.8 

6 0.001715 2.628 58.9 53.3 719.2 3155.3 

log pIor = 3.83d.03 log pro2 = 6.97a.07 

Table Th15. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Lactate in 2 m NaCl at 25°C. [230Th4+] - 3.5~10~~ M, [DBM] = 0.04 M in Toluene. 

Background, cpm Extraction, cpm 

sa.mple # 
1 

LT, M 
0.0 

PHI 
2.511 

Organic 
56.5 

Aqueous 
58.7 

Organic 
1809.7 

Aqueous 

1947.8 

0.00025 2.480 53.5 51.0 1654.8 2276.0 

0.00050 2.477 58.7 55.1 1337.8 23 12.4 

0.00074 2.420 63.1 54.8 1190.3 2548.9 
0.00099 2.398 51.2 58.3 1162.0 2783.6 

0.00123 2.383 49.9 55.6 938.8 2891.3 

0.00147 2.372 54.2 54.5 952.1 3116.1 

0.00172 2.360 55.3 58.8 805.2 3057.6 

0.00196 2.350 57.3 56.4 674.3 3181.1 

log plol = 3.83ti.02 

363 



TableThl6. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Lactate in 2 m NaCl at 25°C. [23?Th”] - 3.5~10~~ M, [DBM] = 0.04 M in Toluene. 

Background, cpm Extraction, cpm 
&Inpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.504 69.1 60.5 784.8 3053.6 

2 0.00121 2.484 65.1 58.4 543.2 3392.4 

3 0.0024 1 2.474 54.2 58.1 130.6 3508.0 

4 0.0036 1 2.463 50.8 55.3 169.8 3728.5 

5 0.00480 2.447 60.0 56.9 135.9 3966.2 

6 0.00599 2.437 61.6 59.7 114.6 3858.8 

7 0.00716 2.429 56.9 60.9 93.0 3871.5 

8 0.00834 2.419 58.3 58.9 88.2 4019.3 

9 0.0095 1 2.410 56.8 57.6 80.8 4041.9 

log plol = 3.8Oti.02 

Table Th17. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Lactate in 2 m NaCl at 25°C. [230Th4f] - 3.5~10~~ M, [DBM] = 0.04 M in Toluene. 

Background, cpm Extraction, cpm 
Sample # Lr, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.513 52.9 62.0 874.5 3531.9 
2 0.00121 2.501 58.7 54.7 388.7 3864.9 

3 0.0024 1 2.491 50.0 54.3 295.1 3641.5 
4 0.00361 2.481 60.8 58.2 198.6 3959.5 
5 0.00480 2.475 50.1 59.1 151.3 3899.4 

6 0.00599 2.470 51.4 57.4 108.7 3915.6 
7 0.00716 2.468 60.1 58.7 102.6 4003.4 

8 0.00834 2.47 1 57.0 55.3 99.2 4130.9 

9 0.0095 1 2.47 1 54.1 56.4 79.5 4195.7 

log PlOl = 3.77ti.02 log pro2 = 6.43ti.08 

Table Th18. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Lactate in 3 m NaCl at 25°C. [23aTh4+] - 3.5~10~~ M, [DBM] = 0.04 M in Toluene. 

Background, cpm Extraction, cpm 
%Lll-qlk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.252 54.4 56.8 1073.4 2584.2 

2 0.00025 3.259 57.4 64.1 991.2 2737.0 

3 0.00099 3.262 54.1 54.1 700.9 2974.3 

4 0.00123 3.265 59.6 56.7 652.1 3025.4 

5 0.00147 3.269 55.4 59.7 616.0 3085.0 

6 0.00172 3.271 55.3 54.7 522.0 3222.7 

7 0.00196 3.272 58.6 58.3 512.0 3324.3 

log plo, = 3.8Oa.03 
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Table Th19. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Lactate in 3 m NaCl at 25°C. [230Th4+] - 3.5~10‘~ M, [DBM] = 0.04 M in Toluene. 

Background, cpm Extraction, cpm 

sample # LT, M 
1 0.0 

pHr 
2.324 

Organic 
57.6 

Aqueous 
58.0 

Organic 
982.2 

Aqueous 

2962.8 

2 0.00121 2.300 53.1 
3 0.0024 1 2.3 14 56.5 
4 0.0036 1 2.310 66.8 
5 0.00480 2.283 61.6 

6 0.00599 2.287 52.7 

7 0.00716 2.309 58.3 
8 0.00834 2.230 52.4 

9 0.0095 1 2.229 58.1 

log p10, = 3.91&O-02 log pro2 = 6.61ti.05 

53.3 667.0 3372.9 
61.6 412.2 3656.4 
55.9 288.7 3581.9 
55.2 237.0 3850.7 
63.6 174.0 3815.6 
52.3 145.3 3986.8 
55.6 130.2 3941.9 
61.6 108.6 3882.7 

Table Th20. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Lactate in 3 m NaCl at 25°C. [230Th4+] - 3.5~10~~ M, [DBM] = 0.04 M in Toluene. 

Background, cpm Extraction, cpm 

Sample # LT, M PI3 Organic Aqueous Organic Aqueous 
1 0.00121 2.301 56.9 58.2 804.9 3263.1 

2 0.0024 1 2.298 58.3 56.8 484.6 3679.6 

3 0.0036 1 2.295 52.8 51.5 367.4 3739.6 

4 0.00480 2.291 56.6 59.8 276.6 4013.9 

5 0.00599 2.292 59.2 54.7 221.0 3929.3 

6 0.007 16 2.286 64.4 56.2 164.9 3860.7 

7 0.00834 2.289 51.1 60.4 114.2 4120.7 

8 0.0095 1 2.283 56.1 57.4 108.3 4108.8 

log pIor = 4.16ti.01 

Table Th21. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Lactate in 4 m NaCl at 25°C. [230Th4+] - 3.5~10~~ M, [DBM] = 0.07 M in Toluene. 

Background, cpm Extraction, cpm 

knple # 
1 

LT, M 
0.0 

pHr 
2.116 

Organic 
53.3 

Aqueous 
54.9 

Organic 
1855.3 

Aqueous 
1980.1 

2 0.00025 2.104 55.5 53.5 1391.5 2073.1 

3 0.00074 2.159 58.8 57.4 1095.1 2672.5 

4 0.00099 2.086 60.1 61.3 1073.5 2731.6 

5 0.00147 2.067 58.1 55.0 910.0 2795.5 

6 0.00172 2.067 60.2 50.6 755.3 2728.2 

7 0.00196 2.065 51.8 61.2 635.8 2828.0 

log pror = 4.17M.03 
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Table Th22. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Lactate in 4 m NaCl at 25°C. [230Th4+] - 3.5~10~~ M, [DBM] = 0.07 M in Toluene. 

SXIlpk # LT, M 

1 0.0 

pHr 

2.104 

Background, cpm 
Organic Aqueous 

57.2 56.5 

Extraction, cpm 
Organic Aqueous 

1308.1 2384.3 
0.00121 2.093 53.3 55.7 919.9 3171.7 
0.0024 1 2.084 54.9 56.5 622.7 3471.5 
0.00361 2.074 56.7 52.7 482.6 3473.8 
0.00480 2.068 54.8 50.5 352.9 3599.6 
0.00599 2.054 56.6 57.1 295.3 3784.6 
0.00716 2.052 56.3 58.0 231.8 3780.7 
0.00834 2.048 55.0 58.6 194.3 3839.4 
0.0095 1 2.048 52.6 53.2 162.6 3923.9 

log pIor = 4.15ti.02 log pIo2 = 6.91ti.03 

Table Th23. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Lactate in 5 m NaCl at 25°C. [23aThb] - 3.5~10~~ M, [DBM] = 0.09 M in Toluene. 

Background, cpm Extraction, cpm 
h’Il~k # LT, M PI-b Organic Aqueous Organic Aqueous 

1 0.0 1.956 56.8 54.8 2195.2 1553.3 
2 0.00025 1.948 54.0 55.5 1936.1 1909.8 
3 0.00050 1.941 55.2 57.5 1817.1 2178.1 
4 0.00074 1.928 56.7 53.9 1687.2 2144.5 
5 0.00099 1.921 57.1 59.0 1627.6 2236.9 
6 0.00123 1.916 57.3 56.7 1436.4 2384.8 
8 0.00172 1.967 59.7 61.2 1216.8 2597.0 
9 0.00196 1.904 60.3 61.4 1177.2 2586.1 

log pIor = 4.28d.02 
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Table Th24. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Lactate in 5 m NaCl at 25°C. [230Thb] - 3.5~10~~ M, [DBM] = 0.09 M in Toluene. 

Background, cpm Extraction, cpm 
hllpk # LT, M pHr Organic Aqueous Organic Aqueous 

” 1 0.0 1.888 55.6 
2 0.00121 1.876 55.9 
3 0.0024 1 1.876 55.8 
4 0.00361 1.875 55.1 
5 0.00480 1.873 54.7 
6 0.00599 1.866 55.9 
7 0.007 16 1.865 67.5 
8 0.00834 1.859 55.3 

log plol = 4.1 l&XI4 log pro2 = 7.3oa.04 

60.8 
57.3 
53.5 
52.0 
51.1 
56.8 
52.8 
64.0 

1806.7 2195.6 
1469.4 2296.7 
1180.6 2845.0 
952.8 3047.2 
773.2 3360.9 
633.3 3301.1 
536.2 3584.4 
395.0 3429.6 

Table Th25. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 0.3 m NaCl at 25°C. [230Th4+] - 3.5~10~~ M, [DBM] = 0.025 M in Toluene. 

Background, cpm Extraction, cpm 
k-xlple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.925 64.6 66.1 493.4 3145.4 
2 2.48~10-~ 2.928 70.0 63.9 116.0 3758.2 
3 4.96x1O-6 2.903 62.6 60.6 85.3 4030.8 
4 7.42~10-~ 2.908 66.1 80.9 78.2 3937.4 
5 1.47x1o-5 2.958 75.2 74.7 79.5 4068.6 

log pro2 = 13.24M.02 

Table Th26. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 0.3 m NaCl at 25°C. r23?h”l - 3.5~10‘~ M, [DBM] = 0.03 M in Toluene. 

Background, cpm Extraction, cpm 
%Illple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.915 77.8 77.7 940.5 2870.5 
2 3.08~10-~ 2.908 74.3 72.4 904.2 2933.7 
4 9.21x1o-7 2.908 66.6 68.0 611.8 3249.0 

5 1.22x1o-6 2.909 70.3 71.0 534.5 3402.9 
6 1.52~10-~ 2.903 72.0 68.4 393.4 3526.0 

7 1.82~10-~ 2.904 76.2 69.7 350.7 3524.8 
8 2.12x1o-6 2.908 74.2 66.8 346.8 3603.6 

log plol = 7.03ti.04 log pro2 = 13.63a.04 
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Table Th27. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 0.3 m NaCl at 25°C. [230Th4’] - 3.5~10~~ M, [DBM] = 0.0325 M in Toluene. 

Background, cpm Extraction, cpm 
sample # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.909 75.2 66.4 1247.5 2497.5 
2 2.48~10-~ 2.905 67.5 69.0 280.6 3694.8 

3 4.96x1O-6 2.900 73.6 71.8 146.3 3912.9 

4 7.42~10-~ 2.894 68.6 64.8 120.9 3897.0 

5 9.88x1O-6 2.893 67.6 69.6 103.1 3909.7 

6 1.23~10‘~ 2.894 70.5 73.1 94.6 3960.6 

8 1.72~10-~ 2.894 71.3 68.3 83.9 3981.3 

log pIo2 = 13.2Oti.06 

Table Th28. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 0.3 m NaCl at 25°C. [230Th4+] - 3.5~10~~ M, [DBM] = 0.0325 M in Toluene. 

Background, cpm Extraction, cpm 
klpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.715 75.2 66.4 1247.5 2497.5 
2 3.o9x1o-6 2.719 67.5 69.0 280.6 3694.8 

3 6.15~10-~ 2.725 73.6 71.8 146.3 3912.9 

4 9.2ox1o-6 2.728 68.6 64.8 120.9 3897.0 

5 1.23~10-~ 2.726 67.6 69.6 103.1 3909.7 

6 1.53xlo-5 2.73 1 70.5 73.1 94.6 3960.6 

8 2.12x1o-5 2.708 71.3 68.3 83.9 3981.3 

log pIo2 = 13.Olti.06 

Table Th29. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 1 m NaCl at 25°C. [23@Th4+] - 3.5~10~~ M, [DBM] = 0.040 M in Toluene. 

Background, cpm Extraction, cpm 
%l-npk # LT, M PHI- Organic Aqueous Organic Aqueous 

1 0.0 2.722 71.7 64.5 2945.1 928.6 
2 3.08~10‘~ 2.715 71.8 75.4 2572.4 1369.2 

3 6.15~10‘~ 2.715 70.7 70.5 2418.4 1653.7 

4 9.2ox1o-7 2.718 68.2 66.4 1919.0 1861.0 

5 1.22x1o-6 2.718 66.9 71.2 1818.9 2024.5 

6 1.52~10-~ 2.718 67.9 69.4 1708.6 2233.9 

7 1.82~10-~ 2.720 71.2 69.6 1053.2 1980.7 

8 2.12x1o-(j 2.722 67.6 69.2 816.4 1789.8 

log pro, = 7.07ti.02 

368 



Table Th30. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 1 m NaCl at 25°C. [230Th4+] - 3.5~10~~ M, [DBM] = 0.040 M in Toluene. 

Background. cnm Extraction, cum 

%iInpk # 
1 

LT, M 
0.0 

PI% 
2.709 

Organic Aqueous Organic Aqueous 
70.6 71.4 1413.0 2397.4 

2 2.48~10-~ 2.702 73.2 74.0 302.0 3709.3 
3 4.96xlO-6 2.698 76.4 72.9 151.3 3771.1 
4 9.87x1O-6 2.698 65.7 72.1 93.8 3840.1 
5 l.95x1o-5 2.694 70.5 73.4 76.8 3858.0 

log p,o2 = 13.37ti.04 

Table Th31. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 1 m NaCl at 25°C. [230Thh] - 3.5~10~~ M, [DBM] = 0.040 M in Toluene. 

Background, cpm Extraction, cpm 

%.mpk # LT, M pHr Organic Aqueous Organic Aqueous 
1 0.0 2.688 66.8 71.8 2202.3 1677.9 
2 3.08~10.~ 2.68 1 75.3 70.6 453.3 3619.9 
3 6.15~10‘~ 2.682 65.7 72.6 196.6 3905.0 
4 9.21x1o-6 2.685 64.5 68.4 128.4 3846.9 
5 1.22x1o-5 2.682 64.0 73.4 94.3 3947.8 
6 1.53x1o-5 2.685 64.7 63.5 83.3 4028.7 
7 2.13x10-’ 2.677 67.8 75.5 78.8 3920.9 

log pro2 = 13.48fi.04 

Table Th32. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 2 m NaCl at 25°C. [230Th4+] - 3.5~10~~ M, [DBM] = 0.050 M in Toluene. 

Background, cpm Extraction, cpm 

%IInple # LT, M PI+ Organic Aqueous Organic Aqueous 

0.0 2.487 79.9 69.9 1475.1 2225.6 

2.49x1o-6 2.472 77.0 72.1 384.5 3556.9 

4.96x1O-6 2.472 74.2 74.6 207.4 3689.5 

7.43x1o-6 2.475 77.3 73.0 140.9 3815.0 

9.88x1O-6 2.475 69.6 73.1 118.0 3945.8 

1.23~10-~ 2.472 73.5 80.4 98.3 3858.0 

1 .47x1o-5 2.476 75.3 76.9 88.0 3874.6 

1.72~10-~ 2.476 73.8 73.4 84.7 3882.6 

1 .96x1O-5 2.478 71.5 80.4 81.8 4048.5 

log pro2 = 13.32ti.05 
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Table Th33. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 2 m NaCl at 25°C. [230Th*] - 3.5~10~~ M, [DBM] = 0.050 M in Toluene. 

Background, cpm Extraction, cpm 
%illl~k # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.511 70.1 68.5 1700.2 2232.3 

2 6.15~10-~ 2.504 67.6 63.9 1307.3 2655.5 

3 9.2ox1o-7 2.504 66.6 75.0 1146.6 2725.5 

4 1.22xlo-6 2.507 61.0 74.3 967.5 3000.1 

5 1.52~10‘~ 2.504 68.0 71.8 767.0 3159.2 

6 1.82~10-~ 2.500 72.2 71.6 678.3 3163.1 

7 2.12xlo-6 2.497 71.5 69.5 599.3 3349.8 

log pIor = 6.98ti.04 log pro2 = 13.244.05 

Table Th34. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 2 m NaCl at 25°C. [230Th4+] - 3.5~10~~ M, [DBM] = 0.050 M in Toluene. 

Background, cpm Extraction, cpm 
sample # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.473 79.0 65.5 2211.4 1748.5 

2 3.08~10-~ 2.473 71.3 68.5 472.4 3552.3 

3 6.15~10-~ 2.476 68.6 73.2 218.9 3873.9 

4 9.21x1o-(j 2.478 66.9 76.3 129.7 3843.6 

5 1.23~10-~ 2.481 64.8 73.7 108.5 3948.8 

6 l.53xlo-5 2.480 63.9 72.6 87.0 4035.9 

7 1.83~10-~ 2.48 1 68.0 66.9 81.4 3931.4 

log pro2 = 13.493.05 

Table Th35. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 3 m NaCl at 25°C. [230Th4+] - 3.5~10‘~ M, [DBM] = 0.065 M in Toluene. 

Background, cpm Extraction, cpm 
t!h.mple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.212 56.5 64.9 3285.9 508.5 

2 6.15~10-~ 2.211 61.8 59.0 2674.6 868.0 

3 1 .22x1o-6 2.235 69.4 65.8 2162.0 1070.2 

4 1.83~10-~ 2.238 64.9 61.9 2086.3 1399.0 

log p,o, = 7.13ti.01 
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Table Th36. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 3 m NaCl at 25°C. [230Thb] - 3.5~10‘~ M, [DBM] = 0.0625 M in Toluene. 

Background, cpm Extraction, cpm 

%iInple # LT, M pHr Organic Aqueous Organic Aqueous 
1 0.0 2.284 65.0 71.0 1519.8 2155.5 
2 2.48~10-~ 2.286 72.2 76.5 264.3 3213.0 
3 4.96x1O-6 2.288 65.2 75.0 127.9 3094.2 
4 7.42~10-~ 2.287 70.2 70.5 101.0 3293.5 
5 9.87xlO-6 2.293 71.1 75.9 88.6 3394.5 
6 1 .47x1o-5 2.299 70.5 74.4 73.5 2317.5 
7 1.71x1o-5 2.300 77.6 68.6 80.2 2206.5 

log pro2 = 13.69ti.03 

Table Th37. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 3 m NaCl at 25°C. [230Th4+] - 3.5~10~~ M, [DBM] = 0.050 M in Toluene. 

Background, cpm Extraction, cpm 
p Organic Aqueous ?~UI-I le# p LT, M Hr Organic Aqueous 

1 0.0 2.465 69.0 72.1 1988.1 5632.9 
2 3.o7x1o-7 2.466 67.2 70.5 1639.9 6270.5 
3 6.14~10-~ 2.463 66.7 65.8 1490.3 6339.4 
4 9.l9x1o-7 2.467 73.2 76.5 1318.6 6502.6 
5 1.22xlo-6 2.463 80.8 68.2 1190.4 6674.6 
6 1.52~10-~ 2.469 73.8 69.2 1045.6 6872.3 
7 1.82~10-~ 2.469 72.1 69.9 916.1 6849.5 
8 2. 12xlo-6 2.469 74.7 71.8 822.2 6868.3 

Table Th38. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 3 m NaCl at 25°C. [23aTh4’] - 3.5~10~~ M, [DBM] = 0.065 M in Toluene. 

Background, cpm Extraction, cpm 

Sample # LT, M pHr Organic Aqueous Organic Aqueous 
1 0.0 2.469 63.2 59.4 1107.2 2834.2 
2 3.08~10-~ 2.470 75.3 69.5 238.7 3744.4 
3 6.16x1o-6 2.464 62.5 62.7 129.5 3947.5 
4 1.23~10-~ 2.470 66.9 74.2 84.3 3950.3 
5 1.52~10-~ 2.470 64.5 68.3 76.9 4008.9 
6 1.82~10-~ 2.470 64.8 72.5 73.5 3972.3 
7 2. l2x1o-5 2.472 59.0 91.0 63.9 3992.0 

log pro2 = 13.36ti.06 
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Table Th39. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 4 m NaCl at 25°C. [230Th”“] - 3.15x10-~ M, [DBM] = 0.080 M in Toluene. 

Background, cpm Extraction, cpm 
Sample # Lr, M PHI Organic Aqueous Organic Aqueous 

1 0.0 2.056 68.7 66.4 3009.5 891.2 

2 3.08~10‘~ 2.059 66.9 71.9 28 18.8 1038.7 

3 6.115x10-~ 2.060 70.7 71.6 2680.0 1068.6 

4 9.20~10-~ 2.065 66.5 72.6 2534.6 1345.8 

5 1 .22x1o-6 2.069 66.2 65.0 2358.5 1467.3 

6 1.57x1o-6 2.068 62.4 60.3 2320.6 1644.3 

7 1.82~10-~ 2.078 71.9 58.3 2074.5 1869.0 

8 2.12x1o-6 2.082 65.6 64.2 1909.8 1973.4 

log plol = 7.26H.03 

Table Th40. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 4 m NaCl at 25°C. [23aTh4’] - 3.5~10‘~ M, [DBM] = 0.075 M in Toluene. 

Background, cpm Extraction, cpm 
Sample # Lr, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.132 74.4 66.1 1391.5 2153.8 

2 2.48~10‘~ 2.129 74.3 71.3 338.8 3412.2 

3 4.96~10-~ 2.123 75.8 73.7 161.0 3079.1 

4 7.42~10-~ 2.116 72.9 69.2 112.0 3187.0 

5 9.87~10-~ 2.120 68.8 73.0 89.4 3411.6 

6 1.23~10-~ 2.109 68.2 76.6 76.8 2785.8 

8 1.71x1o-5 2.113 72.8 69.3 79.3 3922.7 

log p102 = 13.95ti.04 

Table Th41. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 5 m NaCl at 25°C. [230Thb] - 3.5~10~~ M, [DBM] = 0.113 M in Toluene. 

Background, cpm Extraction, cpm 
&.IT-@e # LT, M pHr Organic Aqueous Organic 

1 3.08~10‘~ 

Aqueous 

1.882 65.8 67.5 2840.9 673.9 

2 6.15~10-~ 1.878 64.0 65.3 1879.2 704.9 

3 9.20~10‘~ 1.878 74.2 65.8 2246.9 1044.3 

4 1 .22x1o-6 1.882 67.8 60.7 1645.2 1005.4 

5 1.52~10-~ 1.884 73.6 54.8 1926.7 1299.9 

6 1.82~10-~ 1.885 59.9 69.4 1783.6 1329.2 

7 2. 12x1o-6 1.887 60.4 63.5 1679.6 1539.9 

log plol = 7.47ti.02 
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Table Th42. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 5 m NaCl at 25°C. f23?h4+1 - 3.5~10-~ M. [DBM’I = 0.113 M in Toluene. 

Background, cpm Extraction, cpm 
%.lTl~le # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 1.873 71.2 73.1 2320.8 1481.4 
2 2.48~10-~ 1.870 71.7 69.5 601.2 3337.1 

3 4.96~10-~ 1.870 73.2 73.9 275.5 3359.6 

4 7.42~10-~ 1.868 71.7 84.7 176.1 3674.7 

5 9.87~10‘~ 1.869 78.6 78.8 135.7 2648.9 
6 1.23~10‘~ 1.864 66.0 74.6 108.0 4117.0 

7 1.47x1o-5 1.864 69.8 70.1 94.0 3889.3 
8 1.71x1o-5 1.863 73.1 72.0 78.9 3924.4 

log pro2 = 13.91ti.09 

Table Th43. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Oxalate in 5 m NaCl at 25°C. [23?Th4’1 - 3.5~10~~ M, [DBMl = 0.113 M in Toluene. 

Background, cpm Extraction, cpm 

i!b.Inple # LT, M pHl- Organic Aqueous Organic Aqueous 
1 0.0 1.828 69.2 59.0 2030.1 1693.7 
2 3.1x1o-6 1.804 69.0 71.4 476.3 3508.6 

3 6.2~10‘~ 1.805 61.9 63.0 225.1 3762.6 
4 9.2~10‘~ 1.814 64.4 70.6 .143.6 3949.1 

5 1.2x1o-5 1.818 65.4 68.8 101.4 3911.2 
6 1.5x1o-5 1.801 68.8 60.8 87.9 3846.9 
7 1.8~10-~ 1.805 64.3 63.9 79.5 4079.5 
8 2.1x1o-5 1.808 62.6 62.6 71.0 4075.3 

log pIol = 14.02+0&I 

Table Th44. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Citrate in 0.1 m NaCl at 25°C. [230Th4+] - 7.1~10~~ M, [DBM] = 0.025 M in Toluene. 

Background, cpm Extraction, cpm 
SaIUple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.044 88.4 96.2 1209.6 5588.4 
2 2.49~10-~ 3.047 73.3 95.3 488.2 7208.6 
3 4.97x1o-6 3.053 93.3 86.7 291.3 9955.7 

4 7.44x1o-6 3.057 99.3 102.4 226.3 7869.1 

5 9.9ox1o-6 3.049 102.8 94.9 204.5 7733.4 

6 1.23~10-~ 3.050 101.8 83.3 176.6 7346.7 

7 1.48~10-~ 3.067 89.3 99.7 122.8 7390.9 

8 1.72~10-~ 3.118 94.1 96.8 122.1 73 17.0 

log plol = 10.46ti.03 log p102 = 19.7 WI.04 
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Table Th45. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Citrate in 0.3 m NaCl at 25°C. [23@Th4+] - 7.1~10~~ M, [DBM] = 0.03 M in Toluene. 

Background, cpm Extraction, cpm 
%lITl~k # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.928 69.4 72.5 785.5 3 167.9 

2 3.98~10-~ 2.927 77.8 81.8 742.9 3093.6 

3 7.94x1o-7 2.940 66.8 68.5 715.3 3 129.6 

4 1.18~10-~ 2.956 66.8 74.6 580.5 3369.5 

5 1 .58x1o-6 2.95 1 69.6 66.8 524.6 3363.1 

6 1 .97x1o-6 2.969 66.7 61.6 473.0 3391.0 

7 2.35~10-~ 2.964 65.1 62.0 443.8 3360.9 

8 2.74~10‘~ 2.966 62.0 68.7 428.0 3433.3 

log plol = 9.67ti.03 

Table Th46. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Citrate in 0.3 m NaCl at 25°C. [23@T.h4’] - 7.1~10~~ M, [DBM] = 0.03 M in Toluene. 

Background, cpm Extraction, cpm 
ih.lUple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.915 84.1 70.6 2159.1 4956.4 

2 2.49~10-~ 2.913 80.4 98.6 752. l- 6883.8 

3 4.97x1o-6 2.908 80.8 78.7 486.5 7105.2 

4 7.44x1o-6 2.909 93.5 98.6 373.4 7195.9 

5 9.9ox1o-6 2.920 80.4 89.7 248.8 7226.5 

6 1.23~10-~ 2.922 80.4 80.5 210.2 7523.5 

7 1 .47x1o-5 2.926 85.3 84.4 182.5 7401 .o 

8 1.72~10‘~ 2.934 93.5 77.3 175.4 7626.4 

log PI01 = 9.8Oti.04 log plol = 18.72M.04 

Table Th47. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Citrate in 1 m NaCl at 25°C. [23?Th4+] - 7.1~10~~ M, [DBM] = 0.04 M in Toluene. 

hT-lpk # LT, M 

1 0.0 

pHr 

2.760 

Background, cpm 
Organic Aqueous 

69.0 67.7 

Extraction, cpm 
Organic Aqueous 
1787.6 1999.9 

2 3.98x1O-7 2.756 64.9 68.2 1421.2 2493.3 

3 7.94x1o-7 2.754 66.6 62.7 1405.1 2460.6 

4 1.19x1o-6 2.764 63.3 62.8 1224.6 2663.9 

5 1.58x1o-6 2.775 72.4 58.6 1155.3 2745.2 

6 1.97xKP 2.784 69.6 70.5 984.1 2931.9 

7 2.36~10-~ 2.774 66.0 74.1 894.2 2947.8 

8 2.74~10-~ 2.779 69.0 72.8 875.5 3113.7 

log pm = 9.56ti.03 
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Table Th48. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Citrate in 1 m NaCl at 25°C. [23?h4+] - 7.1~10~~ M, [DBM] = 0.04 M in Toluene. 

Background, cpm Extraction, cpm 

%Unpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.723 82.2 82.2 4778.5 3192.1 
2 2.49~10-~ 2.725 82.2 82.2 2772.6 5060.2 
3 4.97x1o-6 2.727 82.2 82.2 1634.2 6232.9 
4 7.4Ix1o-6 2.729 82.2 82.2 949.3 6522.8 
5 9.9ox1o-6 2.738 82.2 82.2 739.9 7120.3 
6 1.23~10-~ 2.736 82.2 82.2 539.2 7026.0 
7 1 .47x1o-5 2.734 82.2 82.2 463.9 7388.8 
8 1.71x1o-5 2.730 82.2 82.2 289.6 7480.6 

log pro2 = 18.28a.03 

Table Th49. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Citrate in 2 m NaCl at 25°C. [230Th4+] - 7.1~10~~ M, [DBM] = 0.04 M in Toluene. 

Background, cpm Extraction, cpm 

%mple # LT, M 
1 0.0 

pHr 
2.579 

Organic 
86.0 

Aqueous 
79.7 

Organic 
3163.9 

Aqueous 
4515.9 

2 2.49~10-~ 2.507 81.0 85.4 2393.2 3999.6 
3 4.97x1o-6 2.509 85.4 80.5 1629.1 4346.4 
5 9.9ox1o-6 2.509 82.6 80.2 1229.4 5415.9 
6 1.23~10-~ 2.5 14 80.0 84.5 978.9 4866.1 
7 1.47x1o-5 2.517 80.9 91.5 782.5 4696.3 
8 1.71x1o-5 2.516 79.4 85.1 667.8 4864.4 
9 1.96~10-~ 2.532 87.6 92.5 529.5 4798.8 

log pro2 = 17.45&O&I 

Table Th50. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Citrate in 2 m NaCl at 25°C. [230Th4+] - 7.1~10~~ M, [DBM] = 0.04 M in Toluene. 

Background, cpm Extraction, cpm 

tih’I@e # LT, M pHr Organic Aqueous Organic Aqueous 
1 0.0 2.534 82.2 82.2 5205.5 1633.7 
2 2.49~10‘~ 2.54 1 82.2 82.2 4149.2 2540.6 
3 4.97x1o-6 2.548 82.2 82.2 3790.3 2885.2 
4 7.44x1o-6 2.557 82.2 82.2 2970.6 4099.6 
5 9.9ox1o-6 2.563 82.2 82.2 2837.5 4195.6 
6 1.23~10-~ 2.573 82.2 82.2 2233.6 5115.8 
7 1.48~10-~ 2.574 82.2 82.2 1945.8 5118.0 
8 1.72~10-~ 2.577 82.2 82.2 1570.1 5897.3 

log pror = 9.3oti.04 
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Table ThSl. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Citrate in 3 m NaCl at 25°C. [230Th4+] - low7 M, [DBM] = 0.04 M in Toluene. 

Background, cpm Extraction, cpm 
%Ullpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.282 72.0 82.8 993.4 1389.7 
2 2.49~10-~ 2.293 67.6 68.6 472.2 1487.3 

3 4.96x1O-6 2.299 66.2 69.0 406.7 2118.7 

4 7.42~10-~ 2.307 75.6 69.8 309.9 1751.6 

5 1.23~10-~ 2.309 69.0 71.8 219.6 1797.9 

6 1.71x1o-5 2.318 65.8 79.8 176.7 1958.4 

log pto, = 9.55ti.02 

Table Th52. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Citrate in 3 m NaCl at 25°C. [23aTh4+] - 7~10~~ M, [DBM] = 0.04 M in Toluene. 

Background, cpm Extraction, cpm 
%iEiple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.275 95.1 80.6 5348.7 2437.4 
2 2.48~10-~ 2.270 80.7 81.4 4816.6 2962.0 

3 9.87~10-~ 2.268 86.5 85.2 3524.9 4324.4 

4 1.47x1o-5 2.269 75.3 81.2 2717.9 5133.1 

5 1.72~10-~ 2.275 96.7 88.7 2451.1 5161.9 

6 1 .95x1o-5 2.276 72.0 91.1 2120.5 5680.2 

7 2.19x1o-5 2.280 81.0 96.0 2013.5 5896.8 

log pt(Q = 17.33ti.04 

Table Th53. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Citrate in 4 m NaCl at 25°C. [230Th4+] - 3.5~10~~ M, [DBM] = 0.075 M in Toluene. 

Background, cpm Extraction, cpm 
%lElple # LT, M @--II- Organic Aqueous Organic Aqueous 

1 0.0 2.114 67.0 64.1 1753.7 2168.0 
2 3.98~10.~ 2.113 71.3 68.4 1159.9 2792.5 

3 7.94x1o-7 2.110 74.1 73.0 1023.7 2888.8 

4 1.18x1o-6 2.124 74.9 72.6 932.0 3095.5 

5 1.97x1o-6 2.123 72.0 69.7 792.7 3104.3 

6 2.75~10-~ 2.124 76.4 66.6 650.2 3264.1 

7 3.89x1o-6 2.135 69.5 75.9 517.0 3434.4 

log plot = 10.07ti.02 
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Table Th54. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

Citrate in 5 m NaCl at 25°C. [230Th4+] - 7~10~~ M, [DBM] = 0.04 M in Toluene. 

Backeround. cnm Extraction. cnm 

&IT@ # LT, M pHl- Organic ‘Aqueous Organic Aqueous 
1 0.0 1.918 37.8 37.8 4489.5 1976.2 
2 l.91x1o-6 1.913 37.8 37.8 4175.8 2713.0 
3 3.83~10-~ 1.919 37.8 37.8 2995.0 3919.0 
4 5.73x1o-6 1.929 37.8 37.8 2203 .O 4633.7 
5 7.63~10-~ 1.938 37.8 37.8 1795.0 5043.1 
6 9.52x1o-6 1.942 37.8 37.8 1444.4 5398.7 

7 1.14x1o-5 1.948 37.8 37.8 1156.6 5598.8 

log plot = 10.18+0.03 log p,02 = 19.12H.04 

Table Th55. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

EDTA in 0.3 m NaCl at 25°C. [23nTh4+] - 7.1~10~~ M, [DBM] = 0.025 M in Toluene. 

%inlple # 
1 

LT, M 
0.0 

PHI 
2.905 

Background, cpm 

Organic Aqueous 

98.0 79.1 

Extraction, cpm 

Organic Aqueous 

1149.7 6523.1 
2 4.91x10-* 2.898 99.2 90.0 976; 1 6400.0 
3 9.81x10-* 2.894 83.3 92.4 712.2 6902.8 
4 1 .47x1o-7 2.897 89.1 87.4 644.5 7133.3 
6 2.43~10-~ 2.902 96.1 91.9 644.2 7878.0 
7 2.91x1o-7 2.901 86.5 88.9 557.8 7421.0 
8 3.86~10-~ 2.903 83.0 84.0 444.4 7345.6 
9 4.81x1o-7 2.903 94.1 90.7 376.4 8644.4 

log proI = 16.15+0.04 log pro2 = 31.65a.07 

Table Th56. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

EDTA in 0.3 m NaCl at 25°C. [230Th4+] - 7.1~10~~ M, [DBM] = 0.025 M in Toluene. 

Background, cpm Extraction, cpm 

&II@3 # 
1 

LT, M 
0.0 

pH.l- 
2.898 

Organic 
98.0 

Aqueous 
79.1 

Organic 
1149.7 

Aqueous 
6523.1 

2 4.91x10-* 2.896 99.2 90.0 976.1 6400.0 
3 1.47x1o-7 2.902 83.3 92.4 712.2 6902.8 
4 1.95x1o-7 2.911 89.1 87.4 644.5 7133.3 
5 2.43~10-~ 2.910 86.5 88.9 557.8 7421.0 
6 3.39x1o-7 2.912 83.0 84.0 444.4 7345.6 
7 4.81~10-~ 2.923 94.1 90.7 376.4 8644.4 

log p101 = 16.32a.03 log pro2 = 31.81HI.04 
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Table Th57. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

EDTA in 1 m NaCl at 25°C. [23?h4c] - 7.1~10‘~ M, [DBM] = 0.035 M in Toluene. 

Sample # LT, M 

1 0.0 

2 4.91x10-* 
3 9.80x10-* 
4 1.47x1o-7 
5 1 .95x1o-7 
6 2.46~10-~ 
7 2.95~10‘~ 
8 3.94x1o-7 

nHr 

2.734 
2.734 

2.724 

2.73 1 

2.725 

2.722 

2.724 

2.740 

Background, cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 

82.2 78.6 1311.1 6429.2 
96.0 86.0 1260.0 6525.9 

76.4 98.4 1191.5 6559.6 

84.5 84.9 903.2 6797.9 

92.7 80.1 788.9 6977 .O 

86.8 87.7 737.0 6974.1 

93.6 85.8 682.1 7048.2 

90.1 83.6 632.4 7381.5 

log p*or = 15.37ti.03 

Table Th58. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

EDTA in 1 m NaCl at 25°C. [23?Th”] - 7.1~10~~ M, [DBM] = 0.025 M in Toluene. 

Background. cnm Extraction. cnm 

Sample # Lr, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.742 82.2 78.6 1311.1 6429.2 
2 9.81x10-* 2.745 96.0 86.0 1260.0 6525.9 

3 1.46~10-~ 2.749 76.4 98.4 1191.5 6559.6 

4 1 .95x1o-7 2.75 1 84.5 84.9 903.2 6797.9 

5 2.43~10-~ 2.756 92.7 80.1 788.9 6977.0 

6 2.95x1o-7 2.758 93.6 85.8 682.1 7048.2 

7 3.45x1o-7 2.764 90.1 83.6 632.4 7381.5 

log PlOl = 15.58ti.03 log p102 = 30.77ti.07 

Table Th59. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

EDTA in 2 m NaCl at 25°C. f230Th4+1 - 7.1~10-~ M. fDBM1 = 0.045 M in Toluene. 

Sample # LT, M 

1 0.0 

2 4.91x10-* 
3 1.47x1o-7 
4 1 .95x1o-7 
5 2.46~10-~ 
6 3.94x1o-7 
7 4.93x1o-7 

oHr 

2.500 
2.498 

2.509 

2.504 

2.507 

2.504 

2.504 

Background, cpm 
Organic Aqueous 

77.1 84.5 
90.8 90.7 

85.4 78.5 

89.7 86.4 

80.5 88.0 

89.2 75.0 

88.6 79.6 

Extraction, cpm 
Organic Aqueous 
1350.7 6402.2 
1248.8 6692.4 

1091.1 6782.9 

860.3 6723.9 

738.3 7270.4 

569.8 7250.7 

542.3 7438.7 

log ptor = 15.55ti.03 
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Table Th60. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

EDTA in 2 m NaCl at 25°C. f230Th4+1 - 7.1~10~~ M. fDBM1 = 0.045 M in Toluene. 

&ZUUple # LT, M 
1 0.0 

pHr 
2.511 

Background, cpm 

Organic Aqueous 
77.1 84.5 

Extraction, cpm 

Organic Aqueous 

1350.7 6402.2 
2 9.80x10-* 2.515 90.8 90.7 1248.8 6692.4 

3 1.47x1o-7 2.513 85.4 78.5 1091.1 6782.9 

4 1.96~10-~ 2.521 89.7 86.4 860.3 6723.9 

5 2.46~10-~ 2.524 80.5 88.0 738.3 7270.4 

6 3.45x1o-7 2.522 89.2 75.0 569.8 7250.7 
7 3.94x1o-7 2.529 88.6 79.6 542.3 7438.7 

log pro2 = 30.97ti.06 

Table Th61. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

EDTA in 3 m NaCl at 25°C. [230Thh] - 7.1~10~~ M, [DBM] = 0.065 M in Toluene. 

ht-lpk # 
1 

LT, M 
0.0 

pHr 
2.294 

Background, cpm 

Organic Aqueous 

86.3 78.4 

Extraction, cpm 

Organic Aqueous 

2440.7 5505.4 
2 4.91x10-* 2.288 84.0 76.3 2307.7 5618.4 
3 9.80x10-* 2.284 88.8 86.5 2111;o 5586.9 
4 1.47x1o-7 2.289 79.3 86.4 1680.6 6005.7 

6 2.46~10-~ 2.297 83.2 76.2 1678.3 6257.6 
7 2.96~10-~ 2.298 85.9 79.2 1470.0 6457.9 
8 3.94x1o-7 2.307 82.8 86.2 1186.1 6722.1 

9 4.96~10-~ 2.312 84.0 90.2 1007.9 6941.5 

log pro, = 15.73M.03 log p1(-J2 = 30.99ko.02 

Table Th62. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

EDTA in 4 m NaCl at 25°C. [230Th4+] - 7.1~10~~ M, [DBM] = 0.085 M in Toluene. 

Background, cpm Extraction, cpm 

%in’lple # LT, M pHI- Organic Aqueous Organic Aqueous 
1 0.0 2.112 86.9 92.6 4153.6 3792.0 
2 4.91x10-* 2.097 85.0 88.1 3979.9 3976.9 

3 9.80x10-* 2.099 85.5 76.2 3508.5 3857.7 
4 1 .47x1o-7 2.107 84.6 85.0 3638.3 4678.7 

5 1.95x1o-7 2.105 86.4 78.3 3200.7 4875.1 

6 2.96x1O-7 2.108 94.8 85.4 2841.1 5400.7 

7 3.94x1o-7 2.121 85.6 77.1 2003.6 5192.2 
8 4.93x 1o-7 2.124 82.0 78.0 1499.0 5660.9 

log plol = 16.18fi.03 log pro2 = 32.08M.05 
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Table Th63. Solvent Extraction Data for Apparent Stability Constants of Thorium with 

EDTA in 5 m NaCl at 25°C. [230Th4+] - 7.1~10~~ M, [DBM] = 0.125 M in Toluene. 

Background, cpm Extraction, cpm 
s2Ullpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 1.904 95.9 81.7 3 143.5 4057.3 

3 9.80x10-* 1.888 78.3 105.4 2824.9 4266.3 

4 1.47x1o-7 1.893 85.0 99.0 2490.8 4806.7 

5 1 .95x1o-7 1.897 78.2 110.1 2519.6 5352.7 

7 2.96x1O-7 1.908 86.3 99.6 1948.8 5030 

8 3.94x1o-7 1.911 82.3 108.9 1566.5 5876.4 

9 4.93x1o-7 1.919 81.5 106.6 1264.8 6535.6 

log pm = 16.94ti.05 log pro2 = 33.21ti.05 
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Table Ul. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Acetate in 0.3 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28~10~~ M in 
Heptane. 

Background cpm Extraction, cpm 
SZiJllpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.995 68.9 69.7 1833.8 1328.6 
2 0.00495 3.004 63.9 72.4 1978.3 1255.2 
3 0.00989 3.014 66.4 72.3 1931.3 1337.8 
4 0.0148 3.020 68.2 70.4 1746.2 1322.8 
5 0.0198 3.022 70.7 74.5 1828.3 1483.1 

6 0.0396 3.032 70.0 67.2 1662.6 1596.3 
7 0.0594 3.035 74.4 87.7 1877.4 1126.4 
8 0.0792 3.032 72.7 75.0 1234.1 1877.8 
9 0.0990 3.034 92.1 70.6 1616.4 1518.4 

log plot = 2X%+0.04 

Table U2. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Acetate in 0.3 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28~10~~ M in 
Heptane. 

%i.ITlpk # LT, M 

1 0.0 
2 0.00495 
3 0.00990 
4 0.0148 
5 0.0198 
6 0.0396 
7 0.0594 
8 0.0792 
9 0.0989 

log plol = 2.55fi.14 

pHr 

3.129 
3.072 
3.064 
3.055 
3.048 
3.032 
3.025 
3.019 
3.016 

Background cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

70.2 85.0 1998.1 867.4 
69.1 68.6 2347.7 793.4 
71.7 63.1 2398.2 861.3 
78.1 69.1 2315.4 890.5 
66.8 75.3 1716.8 1041.3 
69.3 71.3 1886.8 1257.2 
71.9 73.4 1692.1 1402.1 
71.1 68.3 1415.2 1668.9 
78.6 76.3 1220.1 1993.8 
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Table U3. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Acetate in 1 m NaCl at 25°C. [233U022’] - 10d7 M, [HDEHP] = 1.38~10~~ M in Heptane. 

Background cpm Extraction, cpm 
hllple # LT, M pHI- Organic Aqueous Organic Aqueous 

1 0.0 3.113 68.8 68.4 1955.0 1147.4 

2 0.00488 3.066 66.5 70.7 1692.8 1196.3 

3 0.00976 3.102 65.3 72.1 1622.5 1070.6 

4 0.0146 3.061 70.0 66.6 2014.6 1205.1 

5 0.0195 3.052 68.3 72.9 1641.3 1280.8 

6 0.0390 3.027 73.8 72.8 1521.8 1518.2 

7 0.0586 3.031 69.7 68.1 1266.5 1713.8 

8 0.078 1 3.020 69.4 68.7 1039.0 2139.3 

9 0.0976 2.972 74.2 67.7 907.6 2056.7 

log plol = 2.26ti.04 

Table U4. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Acetate in 1 m NaCl at 25°C. [233U022+] - 10s7 M, [HDEHP] = 1.38~10~~ M in Heptane. 

Background cpm Extraction, cpm 
%Ull~k # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.096 76.4 71.8 1446.5 1053.6 

2 0.00488 3.065 72.2 74.4 1907.0 1412.9 

3 0.00976 3.049 69.6 68.1 1844.1 1448.6 

4 0.0146 3.040 74.7 78.4 2009.2 1432.1 

5 0.0195 3.040 72.9 81.6 1654.5 1526.0 

6 0.0390 3.03 1 76.4 76.3 1531.7 1775.9 

7 0.0586 3.019 73.4 72.5 1262.5 2098.8 

8 0.078 1 3.011 84.6 71.1 1174.2 2152.0 

9 0.0976 3.001 73.2 68.9 893.2 2246.8 

log plor = 2.37ti.06 
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Table U5. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Acetate in 2 m NaCl at 25°C. [233U022’3 - 10s7 M, [HDEHP] = 1.28x10-’ M in Heptane. 

Background cpm Extraction, cpm 

thI-@e # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.122 99.7 75.3 2599.9 688.5 

2 0.00479 3.045 89.5 84.4 2602.5 791.4 

3 0.00958 3.03 1 83.0 77.6 2467.5 929.0 

4 0.0144 3.025 107.9 78.5 2389.3 1015.0 

5 0.0192 3.020 101.3 88.8 2206.9 1120.4 

6 0.0383 3.016 91.8 92.3 1994.3 1335.6 

7 0.0575 3.014 107.3 80.2 1642.0 1697.2 

8 0.0767 3.011 79.0 81.1 1110.0 2775.5 

9 0.0958 3.010 85.4 78.2 1057.6 1937.4 

log plo, = 2.62ti.03 

Table U6. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Acetate in 2 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Sample # 

1 
2 
3 
4 
5 
6 
7 
8 

LT, M pHr 

0.0 3.145 
0.00479 3.037 
0.00958 3.025 
0.0144 3.019 
0.0192 3.015 
0.0383 3.008 
0.0575 3.007 
0.0767 3.006 

Background cpm 
Organic Aqueous 

64.2 69.7 
60.8 76.5 
72.4 69.2 
68.1 71.8 
69.4 67.3 
68.0 80.1 
71.1 64.6 
78.7 71.5 

Extraction, cpm 
Organic Aqueous 

2442.1 694.3 
2360.6 802.9 
2293.9 802.2 
2225.0 904.3 
2101.2 963.5 
1928.2 1216.8 
1592.6 1640.3 
1259.9 1901.7 

9 0.0958 3.002 67.0 65.9 839.9 1824.4 

log plot = 2.43ti.06 log pto2 = 5.12a.02 
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Table U7. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Acetate in 3 m NaCl at 25°C. [233U022’] - 10s7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cnm Extraction. cnm 

%Ilpk # LT, M pHr Organic 

1 0.0 3.125 108.3 
2 0.00470 3.041 99.2 
3 0.0094 1 3.043 89.8 
4 0.0141 3.042 86.9 
5 0.0188 3.054 78.9 
6 0.0188 3.054 83.8 
7 0.0376 3.050 79.8 
8 0.0564 3.045 97.8 
9 0.0753 3.042 80.1 
10 0.094 1 3.041 95.7 

log pm = 2.46ti.07 log pro2 = 4.8Oti.08 

Aqueous Organic Aqueous 

86.1 2771.5 569.5 
99.8 2834.8 536.1 
110.5 2758.6 591.6 
80.0 2772.3 619.1 
95.4 2664.8 680.9 
79.4 2646.9 708.8 
80.0 2358.3 899.3 
108.4 1989.3 1237.3 
95.1 1748.2 1638.1 
104.4 1495.1 1701.1 

Table US. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Acetate in 3 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1 .28x10a5 M in Heptane. 

Sample # 

1 
2 
3 
4 
5 
6 
7 
8 
9 

LT, M 
0.0 

0.00470 
0.0094 1 
0.0141 
0.0188 
0.0376 
0.0564 
0.0753 
0.094 1 

-E!E-- 
3.228 
3.095 
3.075 
3.071 
3.060 
3.055 
3.055 
3.051 
3.051 

Background cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 

68.2 66.1 2971.4 505.5 
75.3 66.6 2730.7 674.1 
64.9 64.7 2658.4 775.5 
66.9 61.7 1702.9 1600.3 
67.7 63.3 2111.3 1085.2 
70.0 63.6 1452.8 1897.0 
61.6 65.6 1828.8 43 10.4 
61.5 62.2 640.1 2581.3 
73.5 72.6 427.3 2808.8 

log pro1 = 3.221tro.07 log pro2 = 5.71ti.06 
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Table U9. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Acetate in 4 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1 .28x10Y5 M in Heptane. 

Background cpm Extraction, cpm 
&.IIlpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.108 87.0 92.8 2889.1 378.2 
2 0.00 184 3.034 82.9 93.8 2591.9 380.7 
3 0.00460 3.035 80.5 106.7 2858.2 481.0 
4 0.00920 3.005 loo.4 84.9 2909.9 486.1 
5 0.0184 3.000 92.2 106.3 2621.1 659.5 
6 0.0368 2.997 84.0 77.6 2370.5 935.2 
7 0.0552 2.992 87.6 84.1 1859.7 1421.7 
8 0.0736 2.989 90.9 93.2 1417.9 1867.5 
9 0.0920 2.991 81.9 85.4 1080.7 2216.2 

log plot = 2.75a.03 log pt02 = 5.37a.01 

Table UlO. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Acetate in 4 m NaCl at 25°C. [233U022’] - 10s7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cnm Extraction. cnm 

%iIllple # LT, M pHr Organic 
1 0.0 3.012 62.7 
2 0.00460 3.024 72.2 
3 0.00920 3.019 71.1 
4 0.0138 3.015 83.3 
5 0.0184 3.012 65.9 
6 0.0368 3.008 62.6 
7 0.0552 3.005 69.7 
8 0.0736 3.007 67.0 
9 0.0920 3.005 69.0 

log p,l)t = 3.44ti.03 log pt02 = 6.08ti.06 

Aqueous Organic Aqueous 
69.6 3150.9 441.0 
64.7 3065; 1 501.1 
61.1 2908.5 602.5 
66.6 2576.2 682.6 
71.8 2322.5 774.2 
67.4 1975.5 1470.7 
66.9 1413.2 2046.4 
70.5 856.7 2434.0 
65.7 557.4 2810.4 

Table Ull. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Acetate in 5 m NaCl at 25°C. 1233U0~2fl - 10s7 M. HIDEHPl = 1.28~10~~ M in Heutane. 

&.ITlpie # LT, M 
1 0.0 

0.00450 
0.00899 
0.0135 
0.0180 
0.0360 
0.0540 
0.0719 
0.0899 

pHr 
2.743 
2.947 
2.988 
2.999 
3.014 
3.019 
3.021 
3.024 
3.024 

Background cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 
60.4 64.8 2552.3 1015.4 
64.5 73.8 2973 .o 658.1 
58.7 84.9 3019.0 640.8 
64.6 68.0 3010.6 694.4 
70.8 84.2 2736.1 826.8 
67.8 72.6 2208.9 1436.6 
67.9 75.0 1611.0 1930.8 
67.8 66.2 1033.0 2470.1 
71.3 63.4 638.7 2667.6 
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Table U12. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Lactate in 0.3 m NaCl at 25°C. [233U022+] - 10s7 M, [HDEHP] = 1.28~10~~ M in 

Hentane. 
I 

Sample # L-r, M 

1 0.0 
2 0.00493 
3 0.00987 
4 0.0148 
5 0.0197 
6 0.0395 
7 0.0592 
8 0.0789 
9 0.0987 

log plol = 2.60+0.01 

pHr 

2.894 
2.944 
2.964 
2.977 
2.992 
3.012 
3.026 
3.039 
3.055 

Background cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 
55.1 49.2 2075.8 1650.1 
51.8 57.3 1974.6 1668.6 
54.4 58.9 1840.3 1839.6 
57.0 52.7 1673.0 1979.7 
58.2 54.5 1269.4 1911.9 
55.0 52.1 1092.1 2525.5 
57.8 54.5 851.5 2730.7 
53.7 58.0 651.9 2961.3 
52.0 53.1 536.3 3161.1 

Table U13. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Lactate in 1 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
%Illpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.890 54.8 53.5 1762.2 1868.9 
2 0.00488 2.975 51.4 55 2015.9 1612.6 
3 0.00976 3.014 53.6 57.7 1876.9 1854 
4 0.0146 3.030 66.9 60.9 1682.9 2072.7 
5 0.0195 3.041 57.3 50.4 1544.5 2106 
6 0.0390 3.061 49.8 55.5 1143.6 2565 
7 0.0585 3.072 53.6 57.2 831.6 2910.5 
8 0.078 1 3.077 59.7 56.3 713.5 3035 
9 0.0976 3.081 53.3 58.8 520 3261.6 

log pro, = 2.36kO.02 

Table U14. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Lactate in 2 m NaCl at 25°C. [233U022’] - low7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

%I-@ # LT, M pHr 

1 0.0 3.170 
2 0.0109 3.096 
3 0.0218 3.092 
4 0.0328 3.091 
5 0.0437 3.091 
6 0.0556 3.091 
7 0.0655 3.091 
8 0.0874 3.095 

Background cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

53.5 55.9 1875.2 421.5 
60.1 55.3 1700.9 695.0 
53.3 56.3 1425.6 922.4 
57.3 53.1 1233.4 1067.5 
52.1 50.6 1080.7 1150.4 
58.3 52.2 934.6 1277.2 
53.7 54.1 777.5 1431.3 
52.8 58.8 589.6 1627.4 

9 0.109 3.098 54.7 60.8 457.6 1766.0 
log p,,,r = 2.30+0.01 log p,02 = 3.71kO.02 
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Table U15. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Lactate in 2 m NaCl at 25°C. [233U022+] - 10m7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 

%impk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.071 58.0 
2 0.00546 3.060 56.6 
3 0.0109 3.058 51.0 
4 0.0164 3.056 54.6 
5 0.0218 3.056 57.5 
6 0.0437 3.055 55.1 
7 0.0655 3.056 49.7 
8 0.0874 3.058 53.7 
9 0.109 3.060 52.4 

log plol = 2.6Od.02 log pro2 = 3.87ti.04 

60.5 1891.9 459.7 
56.9 1728.5 606.1 
55.7 1627.9 729.8 
57.3 1502.0 793.1 
54.2 1364.3 978.6 
50.7 935.6 1333.8 
47.6 701.9 1574.8 
52.7 532.1 1800.9 
49.8 411.9 1928.2 

Table U16. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Lactate in 3 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28x10-’ M in Heptane. 

Background cpm Extraction, cpm 

SZUllDk # LT, M 
0.0 

0.00466 
0.0093 1 
0.0140 
0.0186 
0.0372 
0.0559 
0.0745 

0.093 1 

pHr 

3.067 

Organic 

59.0 

Aqueous 

57.3 

Organic 

1983.8 

Aqueous 

422.8 
3.080 51.4 51.6 1958.6 426.5 
3.078 53.6 51.3 1861.6 542.0 
3.078 54.3 59.9 1778.8 635.7 
3.076 59.5 57.4 1661.6 741.6 
3.080 55.8 55.2 1321.5 1092.1 
3.081 55.0 52.1 1108.4 1280.3 
3.083 52.1 52.9 863.0 1520.2 

3.085 54.2 54.9 701.2 1669.3 

log pIor = 2.48ti.02 
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Table U17. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Lactate in 3 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 1.28~10~’ M in Heptane. 

Background cpm Extraction, cpm 
%UIlpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.132 53.7 53.0 2009.9 399.8 

2 0.00466 3.082 51.5 55.9 1971.8 454.3 

3 0.0093 1 3.089 59.3 53.3 1882.3 527.0 

4 0.0140 3.086 50.7 50.8 1711.0 665.2 

5 0.0186 3.083 52.6 54.3 1693.5 596.9 

6 0.0372 3.084 50.3 48.3 1260.7 1150.2 

7 0.0559 3.084 59.2 53.7 934.4 1435.4 

8 0.0745 3.087 49.1 52.0 714.1 1621.2 

9 0.093 1 3.089 55.4 51.9 592.4 1800.5 

log J3rol = 2.98ti.03 

Table U18. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Lactate in 4 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

%iIllpk # LT, M PHr 
1 0.0 3.05 1 
2 0.00458 3.046 
3 0.00916 3.047 
4 0.0137 3.045 
5 0.0183 3.044 
6 0.0367 3.044 
7 0.0550 3.045 
8 0.0733 3.047 

9 0.0916 3.048 

Background cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

50.6 50.7 2114.5 254.8 
52.9 57.4 2029.8 337.0 
50.3 56.7 1891.5 456.7 
58.6 56.3 1827.1 566.7 
60.9 55.3 1744.4 633.0 
57.6 53.0 1409.7 958.6 
50.7 56.7 1170.7 1187.2 
50.7 56.9 928.4 1450.1 

51.2 60.8 726.6 1646.3 

log proI = 2.58ti.01 
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Table U19. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Lactate in 4 m NaCl at 25°C. r233UO~2+1 - 10V7 M, fHDEHP1 = 1.28~10~~ M in Hentane. 

%iIllpk # LT, M 

1 0.0 
0.00458 
0.00916 
0.0137 
0.0183 
0.0367 
0.0550 
0.0733 

0.0916 

pHr 
3.245 
3.069 
3.065 
3.063 
3.064 
3.064 
3.063 
3.068 

3.069 

Background cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 

52.6 57.3 2079.7 219.5 
49.1 53.6 1938.8 321.2 
54.2 55.8 1873.6 394.2 
57.5 51.9 1837.0 460.0 
53.7 55.5 1717.9 539.4 
56.9 57.6 1416.7 853.8 
54.3 60.6 1104.9 1148.1 
55.9 49.3 911.7 1389.5 

51.5 54.0 759.9 1575.9 

log proI = 2.42ti.03 

Table U20. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Lactate in 5 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 

%I@! # LT, M pHr Organic Aqueous Organic Aqueous 
1 0.0 3.361 55.8 58.9 2869.4 205.2 
2 0.00449 3.025 52.4 62.8 2720.9 396.4 
3 0.00899 2.994 54.5 56.7 2605.3 528.0 
4 0.0135 2.992 57.1 51.6 4737.8 1270.6 
5 0.0180 2.987 58.1 59.2 4637.8 1572.1 
6 0.0359 2.987 59.2 56.5 1912.4 1149.7 
7 0.0539 2.987 57.7 56.1 1510.1 1556.6 
8 0.0719 2.990 53.3 55.6 1178.3 2013.3 

9 0.0899 2.996 58.4 49.5 937.9 2124.0 

log plot = 2.63a.01 
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Table U21. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Lactate in 5 m NaCl at 25°C. [233U022’] - 10d7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Sample # 

1 
2 
3 
4 
5 
6 
7 
8 

9 

LT. M 
0.0 

0.00449 
0.00899 
0.0135 
0.0180 
0.0359 
0.0539 
0.0719 

0.0899 

PHr 
3.093 
3.003 
2.994 
2.994 
2.993 
2.998 
3.000 
3.001 

3.011 

Background cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

54.5 60.2 2842.5 246.8 
58.9 58.3 2775.5 391.6 
55.8 51.5 2638.6 533.3 
55.3 56.2 25 14.0 676.9 
55.7 51.5 2401.7 757.7 
56.6 56.6 1986.5 1221.8 
56.5 59.0 1566.4 1656.4 
61.0 57.6 1316.6 1925.1 

58.2 58.8 993.8 2291.7 

log pIor = 2.65fl.01 

Table U22. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Oxalate in 0.3 m NaCl at 25°C. [233U022’] - low7 M, [HDEHP] = 1.28~10~~ M in 
Heptane. 

Background cpm Extraction, cpm 
SEUTlpk # LT, M pJ!-k Organic Aqueous Organic Aqueous 

1 0.0 3.027 52.6 54.5 1481.1 996.6 

2 5.08~10‘~ 3.011 57.0 62.7 1013.9 1479.2 

3 1.o2x1o-5 3.017 59.0 60.1 876.5 1674.4 

4 1.52~10-~ 3.034 57.0 54.8 735.1 1753.2 

5 2.03~10-~ 3.045 53.5 56.8 567.9 1879.3 

6 4.06~10-~ 3.047 51.7 59.8 348.8 2116.3 

7 6.61x1o-5 3.053 58.2 56.9 242.9 2231.9 

8 8.12~10-~ 3.079 61.0 64.5 201.8 2321.7 

9 1.o2x1o-4 3.100 61.6 69.8 169.5 2379.5 

log /&II = 5.94ti.01 log pro2 = 10.13ti.06 
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Table U23. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Oxalate in 1 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28~10‘~ M in Heptane. 

Background cpm Extraction, cpm 

%Ullple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.115 54.3 51.7 1422.5 1037.3 

2 5.o1x1o-6 3.095 60.1 56.7 1239.5 1210.8 

3 1.oox1o-5 3.097 60.3 58.9 1149.7 1460.3 

4 1.5ox1o-5 3.076 61.5 59.4 784.0 1682.6 

5 2.oox1o-5 3.084 56.3 57.9 693.0 1702.0 

6 4.00x 1 o-5 3.122 53.9 54.6 482.7 2136.6 

7 6.01~10-~ 3.078 58.1 53.2 333.2 2215.1 

8 8.01~10-~ 3.054 57.0 55.7 229.7 2238.0 

9 1.oox1o-4 3.052 58.3 57.0 215.6 2427.6 

log plol = 5.92kO.01 

Table U24. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Oxalate in 2 m NaCl at 25°C. r233UO~2+1 - 10m7 M. rHDEHP1 = 1.28~10~~ M in Hentane. 

Background cpm Extraction, cpm 
t%inlple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.142 54.1 56.6 1546.8 309.6 

2 4.92~10-~ 3.142 63.2 66.2 1785.3 664.0 

3 9.83x1O-6 3.126 58.8 58.4 1547.8 908.7 

4 1.48~10-~ 3.059 57.4 53.7 1208.8 1302.4 

5 1 .97x1o-5 3.149 50.7 54.4 1134.9 1255.6 

6 3.93x1o-5 3.089 51.6 59.4 622.4 1879.2 

7 5.9ox1o-5 3.119 58.3 54.5 459.4 1908.4 

8 7.86~10-~ 3.098 56.2 57.0 299.4 1810.9 

9 9.83~10-~ 3.152 55.3 55.7 253.0 2005.9 

log proI = 5.893.01 log PI02 = 10.21~.08 
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Table U25. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Oxalate in 3 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
!kIlpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.365 57.3 62.2 1760.1 205.5 

2 4.80~10-~ 3.222 59.4 54.3 1922.7 523.5 

3 9.59x1o-6 3.185 62.9 54.2 1743.3 794.9 

4 1.44x1o-5 3.176 56.9 54.7 1261.1 833.7 

5 1.92~10-~ 3.127 57.2 55.5 1200.8 1256.7 

6 3.84~10-~ 3.158 55.8 63.2 706.5 1471.8 

7 5.76~10-~ 3.108 59.4 54.1 378.0 1469.8 

8 7.67~10-~ 3.094 57.4 55.5 272.0 1783.3 

9 9.59x1o-5 3.111 56.0 59.5 201.0 1529.4 

log pIor = 6.61ti.02 log p,02 = 10.986.07 

Table U26. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Oxalate in 4 m NaCl at 25°C. [233U022+] - 10m7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
%Illpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.067 66.0 60.9 1885.1 243.0 

2 4.72~10-~ 3.125 56.2 54.9 2016.6 493.4 

3 9.44x1o-6 3.189 54.8 63.2 1773.8 645.6 

4 1.42~10-~ 3.207 58.5 58.8 1664.4 875.2 

5 1 .89x1O-5 3.197 80.8 62.4 1436.7 1104.2 

6 2.36~10-~ 3.199 63.5 59.1 1201.8 1221.3 

7 2.83x10-’ 3.168 51.8 61.8 1184.4 1406.1 

8 3.3ox1o-5 3.206 61.1 61.8 967.3 1446.7 

9 3.78~10-~ 3.254 61.7 58.5 922.7 1456.3 

log plol = 6.7Oti.01 
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Table U27. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Oxalate in 5 m NaCl at 25°C. [233U022’] - 10T7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
&Lmple # LT, M PI-h Organic Aqueous Organic Aqueous 

1 0.0 3.067 66.0 60.9 1885.1 243.0 

2 4.72~10-~ 3.125 56.2 54.9 2016.6 493.4 

3 9.44x1o-6 3.189 54.8 63.2 1773.8 645.6 

4 1.42~10-~ 3.207 58.5 58.8 1664.4 875.2 

5 1.89~10-~ 3.197 80.8 62.4 1436.7 1104.2 

6 2.36~10-~ 3.199 63.5 59.1 1201.8 1221.3 

7 2.83x 1O-5 3.168 51.8 61.8 1184.4 1406.1 

8 3.3ox1o-5 3.206 61.1 61.8 967.3 1446.7 

9 3.78~10-~ 3.254 61.7 58.5 922.7 1456.3 

log plol = 5.82ti.02 

Table U28. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 0.3 m NaCl at 25°C. [233U022+] - 10s7 M, [HDEHP] = 1.28~10‘~ M in 
HeDtane. 

I 

Background cpm Extraction, cpm 
&UllI.Jk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.027 49.8 54.4 1550.4 835.0 

2 9.85~10-~ 3.020 57.7 55.0 1608.5 894.6 

3 1 .97x1o-5 3.022 50.4 60.3 1492.9 835.0 

4 2.96x1O-5 3.026 52.3 55.4 1523.9 843.8 

5 3.94x1o-5 3.038 59.3 56.9 1421.4 913.0 

6 7.88~10‘~ 3.067 56.9 56.8 1410.3 880.6 

7 1.18~10-~ 3.076 52.7 55.0 1287.4 1022.2 

8 1.58~10-~ 3.097 51.3 51.3 1248.6 1067.8 

9 1.97x1o-4 3.124 50.8 51.0 1314.9 997.2 

log p*()r = 7.19fi.04 
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Table U29. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 1 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28x10-’ M in Heptane. 

&Inpk # LT, M 
1 0.0 

pHr 
3.037 

Background cpm 

Organic Aqueous 
51.3 49.6 

Extraction, cpm 

Organic Aqueous 

1555.2 707.9 

3.039 52.1 58.7 1535.2 791.1 

3.036 52.6 54.4 1509.2 863.3 

3.041 55.7 53.1 1454.3 894.8 

3.047 51.0 59.5 1429.4 1019.2 

3.053 55.8 52.7 1218.5 1168.4 

3.072 54.6 54.9 2126.9 2425.9 

3.079 54.4 51.7 942.4 1338.5 

3.097 53.6 52.1 743.5 1693.1 

log p,()r = 7.03ti.01 

Table U30. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 1 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 

%iIllpk # LT, M pHr Organic Aqueous Organic Aqueous 

0.0 3.100 57.2 56.2 1842.3 996.0 

9.87x1O-6 3.094 63.9 68.5 1601.5 1238.9 

1.97x1o-5 3.090 55.5 55.3 1408.7 1443.8 

2.96x1O-5 3.085 77.2 62.7 1288.4 1479.4 

3.95x1o-5 3.076 49.5 56.2 1309.4 1542.6 

7.89~10-~ 3.049 59.4 59.1 984.5 1799.3 

1.18~10-~ 3.021 58.6 75.7 826.2 1973.9 

1.58~10-~ 3.001 61.1 59.4 854.6 2008.3 

1 .97x1o-4 2.996 60.3 58.8 880.9 2039.1 

log plol = 7.3oti.01 
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Table U31. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 2 m NaCl at 25°C. [233U022’] - 10T7 M, [HDEHP] = 1.28~10‘~ M in Heptane. 

Background cpm Extraction, cpm 
%IIlpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.143 58.7 51.6 1652.0 361.8 

2 9.49x1o-6 3.130 54.9 58.1 1651.2 637.6 

3 1 .9ox1o-5 3.111 55.2 54.1 1311.9 1015.3 

4 2.85~10-~ 3.106 52.6 62.0 1255.2 1037.7 

5 3.80~10-~ 3.094 57.9 56.9 920.6 1449.1 

6 7.59x1o-5 3.078 58.1 52.5 761.4 1613.4 

7 1.14x1o-5 3.058 55.0 55.6 607.5 1705.8 

8 1.52~10-~ 3.053 60.4 52.9 506.3 1832.5 

9 1.9ox1o-5 3.064 59.9 51.3 574.6 1718.7 

log p101 = 7.0920.02 

Table U32. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 2 m NaCl at 25°C. [233U022’] - 10s7 M, [HDEHP] = 1.28xlO~lO-~ M in 

Heptane. 

Background cpm Extraction, cpm 
%Ilpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.334 58.7 65.8 2715.5 289.5 

2 9.71x1o-6 3.332 54.7 59.5 1982.9 855.0 

3 1 .94x1o-5 3.294 59.1 59.6 1645.8 1186.7 

4 2.91xlo-5 3.285 63.5 59.1 1372.4 1515.2 

5 3.88~10-~ 3.303 61.9 54.8 1081.1 1779.7 

6 7.76~10-~ 3.285 58.8 55.1 784.9 2007.1 

7 1.17x1o-4 3.250 61.7 55.3 727.5 2169.9 

8 1 .55x1o-4 3.199 56.0 53.9 547.8 2292.4 

9 1.94x1o-4 3.172 51.6 56.7 545.3 2371.9 

log p101 = 6.92ti.02 
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Table U33. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 2 m NaCl at 25°C. [233U022+] - 10s7 M, [HDEHP] = 1.38~10~~ M in Heptane. 

Background cpm Extraction, cpm 

!hlpie # LT, M pHr Organic Aqueous Organic Aqueous 
1 0.0 3.154 59.0 51.6 1773.2 1280.7 

2 9.oox1o-6 3.107 53.7 78.7 1361.6 1775.3 

3 1.80~10‘~ 3.103 59.4 51.4 1032.4 1931.2 

4 2.70~10-~ 3.094 56.5 52.3 688.4 2334.4 

5 3.60~10-~ 3.094 54.7 55.8 564.7 2481.3 

6 7.20~10-~ 3.082 65.3 87.7 401.4 2762.6 

7 1.08~10-~ 3.074 62.6 99.1 343.1 2770.9 

8 1.44x1o-4 3.060 56.8 74.6 249.0 2912.6 

9 1.80~10-~ 3.067 63.5 64.1 264.7 2877.0 

log pro, = 7.4W.02 

Table U34. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 2 m NaCl at 25°C. [233U022+] - 10s7 M, [HDEHP] = 1.38~10~~ M in Heptane. 

Background cnm Extraction. cnm 

%t.IIlple # LT, M pi-h Organic Aqueous Organic Aqueous 

1 0.0 3.177 63.6 63.1 1634.2 1334.7 

2 9.oox1o-6 3.141 69.4 64.2 1239.7 1737.2 

3 1.80~10-~ 3.134 62.0 63.1 766.5 2354.0 

4 2.70~10-~ 3.141 61.0 59.2 669.8 2360.6 

5 3.60~10-~ 3.137 65.0 60.0 474.7 2579.0 

6 4.5ox1o-5 3.127 53.9 58.0 456.4 2654.6 

7 7.20~10-~ 3.118 58.9 58.6 300.3 28 17.6 

8 1.08~10-~ 3.113 62.0 62.1 231.8 2908.2 

9 5.4ox1o-5 3.131 65.6 64.2 289.7 2794.2 

log proI = 7.80&X02 
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Table U35. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 3 m NaCl at 25°C. [233U022’] - 10V7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
%II@e # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.062 54.8 55.2 1588.9 379.3 
3.051 58.2 104.8 1186.0 1273.5 

3.065 57.0 54.3 748.5 1631.2 

3.071 51.9 53.2 646.9 1762.4 

3.055 57.2 57.0 530.6 1780.7 

3.060 56.3 55.6 497.1 1902.7 

3.060 57.9 56.3 373.8 1921.8 

3.075 57.5 61.3 306.5 2035.9 

3.075 57.6 55.6 274 .O 2088.7 

log p*o1 = 7.54H.01 

Table U36. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 3 m NaCl at 25°C. [233U022’] - low7 M, [HDEHP] = 2.31~10~ M in Heptane. 

Background cpm Extraction, cpm 
%inlpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.126 30.2 52.2 2958.2 72.0 

2 9.23~10‘~ 3.034 28.2 30.6 3293.3 64.8 

3 1.85~10-~ 3.057 27.6 27.8 3373.1 55.8 

4 2.77~10-~ 3.054 27.4 30.4 3344.4 107.4 

5 3.69~10-~ 3.059 54.6 25.8 3206.7 119.1 

6 7.38~10-~ 3.116 25.2 21.6 2904.5 255.8 

7 1.11x1o-4 3.135 24.8 26.2 2914.2 290.1 

8 1.48~10-~ 3.163 23.2 26.0 2806.9 387.0 

9 1.85~10-~ 3.184 27.2 24.6 2717.8 608.0 

log proI = 7.34a.02 
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Table U37. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 3 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 2.31~10~~ M in Heptane. 

f!hlple # LT, M 
1 0.0 

pHr 
3.021 

Background cpm 

Organic Aqueous 

27.6 22.0 

Extraction, cpm 

Organic Aqueous 

3211.2 34.1 

9.23~10-~ 3.077 22.0 20.8 3288.2 43.9 

1.85~10-~ 3.033 24.6 20.8 3152.9 61.7 

2.77~10-~ 3.066 29.2 28.0 3137.5 98.3 

3.69~10‘~ 3.075 25.2 22.8 3207.1 83.7 

7.38~10-~ 3.103 25.4 26.6 3187.2 160.4 

1.1 1x1o-4 3.127 21.6 22.0 28 10.8 249.5 

1.48~10~ 3.161 26.4 25.6 2754.3 374.4 

1 .85x10d 3.186 24.4 22.4 2594.8 495.4 

log plol = 7.15ti.02 

Table U38. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 3 m NaCl at 25°C. [233U022’] - lob7 M, [HDEHP] = 1.38~10~~ M in Heptane. 

Background cpm Extraction, cpm 

%u-nple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.068 55.8 49.5 2115.8 1035.0 

2 9.42~10-~ 3.058 53.8 52.9 1609.6 1486.1 

3 1 .88x1o-5 3.054 54.4 54.4 1094.5 2183.2 

4 2.83~10-~ 3.063 55.5 57.7 1116.2 2041.6 

5 3.77x1o-5 3.054 58.1 54.8 920.6 2343.4 

6 7.54x1o-5 3.046 52.0 53.5 556.8 2645.6 

7 1.13x1o-4 3.041 56.2 57.4 329.6 2992.7 

8 1.51x1o-4 3.037 57.3 57.8 449.3 2783.3 

9 1 .88x1o-4 3.043 48.2 54.6 340.0 2968.7 

log proI = 7.15ti.02 
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Table U39. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 3 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.38~10~~ M in Heptane. 

Background cpm Extraction, cpm 
Sample # L-r, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.100 57.6 62.5 2321.1 729.3 

2 8.55~10-~ 3.085 66.4 78.4 1670.7 1361.3 

3 1.71x1o-5 3.067 65.1 61.8 1433.5 1623.2 

4 2.57~10-~ 3.053 60.9 71.0 1339.9 1708.2 

5 3.42~10-~ 3.031 77.4 62.5 944.2 2295.0 

6 6.84~10-~ 2.986 67.7 59.8 892.4 2321.3 

7 1.o3x1o-4 2.947 59.5 59.0 974.2 2009.2 

8 1 .39x1o-4 2.903 61.9 61.4 589.2 2476.2 

9 1.71x1o-4 2.878 62.5 75.0 654.5 2424.8 

log Pror = 7.391ro.04 

Table U40. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 3 m NaCl at 25°C. [233U022+] - 10m7 M, [HDEHP] = 1.38xlO~lO-~ M in 
Heptane. 

Background cpm Extraction, cpm 

%Ullpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 5.501 62.1 60.5 2204.8 947.6 

2 8.55~10-~ 3.284 59.3 61.8 1380.6 1731.6 

3 1.71x1o-5 3.208 59.1 59.6 1150.1 1964.8 

4 2.57~10-~ 3.192 54.4 57.6 1427.1 1653.4 

5 3.42~10-~ 3.186 58.6 62.8 1205.1 1872.0 

6 4.28~10-~ 3.174 63.1 57.4 609.1 2426.7 

7 5.13x1o-5 3.195 68.1 63.4 720.0 2369.8 

8 6.84~10-~ 3.164 72.6 62.3 542.8 2569.6 

9 1.o3x1o-4 3.149 64.4 62.3 380.9 2690.4 

log proI = 7.23d.03 
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Table U41. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 3 m NaCl at 25°C. [233U022+] - low7 M, [HDEHP] = 1.38~10~~ M in Heptane. 

Background cpm Extraction, cpm 

&in+ # LT, M pHr Organic Aqueous Organic Aqueous 
1 0.0 3.118 60.5 58.9 2041.3 693.4 
2 8.69~10‘~ 3.109 61.2 54.0 1716.8 1349.2 

3 1 .74x1o-5 3.106 56.6 59.3 1125.8 1961.1 

4 2.61~10-~ 3.104 69.4 57.4 1133.7 1863.7 

5 3.48~10-~ 3.086 59.8 63.9 882.3 2178.4 

6 4.35x1o-5 3.076 71.1 66.5 766.9 2265.7 

7 5.21~10-~ 3.085 61.2 66.1 522.2 2615.2 

8 6.95~10-~ 3.077 58.0 69.3 508.4 2615.0 

9 1.o4x1o-4 3.075 60.2 61.7 323.9 2771.2 

log plot = 7.22fi.03 

Table U42. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 3 m NaCl at 25°C. [233U022+] - 10s7 M, [HDEHP] = 5.50~10-~ M in Heptane. 

Background cpm Extraction, cpm 

%iXT@3 # LT, M PHI- Organic Aqueous Organic Aqueous 
1 0.0 3.443 49.5 53.9 4742.4 535.6 
2 9.42x1o-6 3.460 53.5 50.7 799.7 2435.3 

3 1 .88x1o-5 3.475 49.0 50.5 342.2 2921.9 

4 2.83~10-~ 3.491 52.2 57.5 211.4 3090.3 

5 3.77x1o-5 3.455 47.8 53.5 124.4 3036.3 

6 4.71x1o-5 3.473 54.9 53.2 113.8 3062.2 

7 5.65~10-~ 3.517 54.0 52.4 100.9 3165.6 

8 7.54x1o-5 3.479 51.0 55.9 83.1 3151.1 

9 9.42x1o-5 3.514 53.8 54.1 69.8 3181.8 

10 1.13x1o-4 3.475 48.0 52.5 63.9 3193.9 

11 1.32~10-~ 3.550 55.5 49.4 68.5 3 127.4 

12 1.51x1o-4 3.538 50.4 51.7 66.2 3185.6 

13 1.88x1o-4 3.511 46.8 49.7 59.3 3195.6 

log plol = 7.1Oti.20 
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Table U43. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 3 m NaCl at 25°C. [233U022’] - low7 M, [HDEHP] = 5.5~10~~ M in Heptane. 

Background cpm Extraction, cpm 

&inlple # LT, M pHr Organic Aqueous Organic Aqueous 
1 0.0 3.536 48.7 55.8 3000.5 359.0 
2 1 .88x1o-5 3.536 54.4 51.1 582.7 2785.1 

3 3.77x1o-5 3.536 52.8 51.1 385.9 3059.1 

4 5.65~10-~ 3.5 14 63.9 56.9 289.5 3078.6 

5 7.54x1o-5 3.530 50.2 52.5 157.9 2980.3 

6 1.13x10A 3.495 53.3 51.7 153.9 3385.3 

7 1.51x1o-4 3.473 54.4 86.6 99.3 3472.1 

8 1 .88x1o-4 3.497 54.1 53.6 72.0 1917.3 

log prot = 7.14a.05 

Table U44. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 3 m NaCl at 25°C. 1233U072+1 - 10m7 M, [HDEHP] = 5.50~10~~ M in Heptane. 

?XUIlple # LT, M 
1 0.0 

pHr 
2.534 

Background cpm 

Organic Aqueous 
47.8 51.1 

Extraction, cpm 

Organic Aqueous 

790.8 535.6 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2.530 54.7 53.7 763.7 2435.3 

2.560 52.0 49.1 771.4 2921.9 

2.505 47.6 52.9 677.1 3090.3 

2.497 47.0 50.4 712.9 3036.3 

2.535 54.6 56.3 620.7 3062.2 

2.485 51.9 52.1 635.6 3165.6 

2.527 53.1 50.5 553.7 3151.1 

2.505 58.1 54.6 593.2 3181.8 

2.518 49.2 69.5 437.4 3193.9 

log proI = 6.9Oti.15 
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Table U45. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 3 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 5.5~10~~ M in Heptane. 

Background cpm Extraction, cpm 
sample # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.953 47.0 35.1 3106.2 52.3 

2 9.42x1o-6 3.780 54.6 47.4 1891.9 1286.1 

3 1 .88x1o-5 3.788 47.3 34.7 1057.7 2105.5 

4 5.65~10‘~ 3.730 35.9 37.1 264.7 2794.1 

5 7.54x1o-5 3.706 43.5 41.7 224.8 2830.6 

6 9.42~10-~ 3.666 48.4 70.6 206.2 2820.9 

7 1.51x1o-4 3.592 34.2 29.2 128.9 3088.4 

8 1.48~10-~ 3.638 31.3 35.7 108.8 2789.1 

log plot = 6.83ti.02 

Table U46. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 3 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 5.50~10~~ M in Heptane. 

Background cpm Extraction, cpm 
&inlple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.401 37.9 32.3 3155.5 3220.6 

2 9.42~10‘~ 3.360 34.6 34.7 2819.5 3 122.5 

3 1 .88x1o-5 3.383 39.6 36.2 2466.0 3131.5 

4 3.77x1o-5 3.363 35.9 35.2 1658.4 3 104.3 

5 5.65~10-~ 3.344 38.5 37.2 967.9 3098.0 

6 7.54x1o-5 3.360 35.1 31.9 638.9 2963.7 

7 9.42~10-~ 3.330 35.9 36.8 482.2 2966.6 

8 1.13x1o-4 3.329 33.7 39.9 351.4 3094.0 

9 1.41x1o-5 3.379 33.7 33.8 206.1 3069.2 

10 1.88x1o-4 3.370 50.9 34.3 122.7 2999.9 

log plol = 7.18ti.10 

402 



Table U47. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 3 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 5.50~10~~ M in Heptane. 

%IIlple # LT, M pHI- 
Background cpm 

Organic Aqueous 

Extraction, cpm 

Organic Aqueous 

1 0.0 2.725 37.9 35.3 1379.3 1771.2 

2 8.56~10-~ 2.752 36.3 31.5 1109.7 1978.7 

3 1.71x1o-5 2.738 32.1 29.7 947.1 1563.4 

4 3.43x1o-5 2.732 38.2 34.4 1103.3 2400.2 

5 5.14x1o-5 2.73 1 34.5 37.6 880.6 2177.3 

6 6.85~10-~ 2.749 36.4 28.4 715.2 2305.3 

7 8.56~10-~ 2.747 36.3 30.7 536.9 2518.4 

8 1.o3x1o-4 2.750 33.0 33.7 497.2 2609.9 

9 1 .37x1o-4 2.762 38.8 31.5 447.1 2676.2 

10 1.71x1o-4 2.752 31.1 36.4 365.2 2720. I 

log plol = 7.25ti.05 

Table U48. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 3 m NaCl at 25°C. r233U072fl - 10e7 M, rHDEHP1 = 5.50~10~~ M in Heptane. 

%iInpk # LT, M pHr 
Background cpm 

Organic Aqueous 
Extraction, cpm 

Organic Aqueous 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

3.787 33.4 37.0 3135.6 55.5 

3.742 34.6 31.5 1369.0 1814.4 

3.738 34.9 37.3 843.1 23 12.4 

3.683 35.1 34.3 643.6 2460.1 

3.706 32.9 32.4 373.3 2800.5 

3.708 35.3 35.9 332.5 2746.4 

3.726 32.9 30.8 278.8 2809.9 

3.698 33.2 34.1 203.3 2876.2 

3.678 34.2 29.2 167.7 2544.1 
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Table U49. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 3 m NaCl at 25°C. [233U022’] - 10s7 M, [HDEHP] = 5.50~10~~ M in Heptane. 

Background cpm Extraction, cpm 
Sample # Lr, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.114 45.7 41.4 2235.3 861.3 

2 8.55~10‘~ 3.04 46.5 41.9 1736 1335.8 

3 1.71x1o-5 3.027 51.3 43.9 1028 2074.2 

4 2.57~10-~ 3.043 41.7 42.2 843.8 2232.7 

5 5.13x1o-5 3.038 50.6 49.4 533.7 2579.1 

6 6.84~10-~ 3.024 41.2 43.5 454.4 2703.4 

7 8.55~10-~ 3.033 37.9 40.7 353.6 2770.5 

8 1 .o3x1o-4 3.027 41.2 33.4 316.2 278 1 

1 .2ox1o-4 9 3.024 36.5 34.6 231.6 2912.3 

10 1.37x1o-4 3.028 43.1 43 249.2 2822.8 

11 1.71x1o-4 3.042 41.5 40.9 171.7 2941.7 

log proI = 7.6o-Lo.30 

Table U50. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 3 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 5.50~10~~ M in Heptane. 

Background cpm Extraction, cpm 
&IIlpk # LT, M pHl- Organic Aqueous Organic Aqueous 

1 0.0 3.183 46.0 41.5 2275.2 733.7 
2 0.0 3.184 33.9 44.5 2372.2 693.7 

3 1.71x1o-5 3.151 38.6 42.1 1095.6 1978.8 

4 1.71x1o-5 3.172 41.1 48.5 1096.5 1979.2 

5 3.42~10-~ 3.190 40.3 32.8 684.0 2401.1 

6 5.13x1o-5 3.197 42.4 40.0 408.7 2671.5 

7 6.84~10-~ 3.201 43.0 41.7 318.4 2795.7 

8 8.55~10-~ 3.178 51.0 44.9 267.9 2855.2 

9 1.o3x1o-4 3.191 38.1 43.9 203.7 2976.2 

10 1 .37x1o-4 3.193 34.7 46.0 111.5 3052.3 

11 1.71x1o-4 3.188 40.4 34.5 90.4 3051.3 

12 1.71x1o-4 3.188 40.3 47.0 110.6 3002.1 

log p10, = 7.4oa.15 

404 



Table U51. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 3 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 5.50~10-~ M in Heptane. 

Background cpm Extraction, cpm 

SLtmpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.000 47.5 39.6 2178.2 733.7 

8.55~10-~ 3.010 43.5 46.3 1564.6 693.7 

1.71x1o-5 2.978 34.6 43.1 1445.3 1978.8 

3.42~10-~ 2.998 36.0 41.1 744.3 1979.2 

5. 13x1o-5 2.992 41.4 48.2 735.9 2401.1 

6.84~10-~ 3.016 42.0 47.2 432.8 2671.5 

8.55~10-~ 3.015 49.8 46.7 404.9 2795.7 

1 .o3x1o-4 3.015 39.1 32.4 3 10.9 2855.2 

1.37x10A 2.975 46.7 36.4 222.8 2976.2 

10 1.71x1o-4 2.989 40.6 38.2 139.7 3052.3 

log pro1 = 7.5oa.05 

Table U52. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 4 m NaCl at 25°C. [233U022’] - 10s7 M, [HDEHP] = 1.28~10:~ M in Heptane. 

Background cpm Extraction, cpm 

%unpk # LT, M 
1 0.0 

pHr 
3.189 

Organic 
56.8 

Aqueous 
54.9 

Organic 
2030.4 

Aqueous 
262.1 

2 9.12x1o-6 3.137 62.6 56.6 1596.5 680.4 

3 1.82~10-~ 3.088 60.1 57.8 1255.2 1007.2 

4 2.74~10-~ 3.078 64.0 59.5 1041.2 1232.1 

5 3.65~10-~ 3.067 56.7 55.8 1013.6 1261.9 

6 7.3ox1o-5 3.078 53.4 54.0 657.6 1618.2 

7 1 .o9x1o-4 3.065 55.1 49.2 431.1 1836.5 

8 1.46~10-~ 3.057 58.4 55.9 522.9 1805.1 

9 1.82~10-~ 3.094 51.6 50.1 447.1 1920.1 

log plol = 6.94ti.12 
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Table U53. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 4 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
&iIIlple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.107 54.4 64.8 2772.2 370.3 

2 8.46~10-~ 3.106 64.4 66.6 1749.1 1309.5 

3 1.69~10-~ 3.078 63.5 56.1 1188.6 1947.9 

4 2.54~10-~ 3.114 69.4 59.1 755.3 2324.9 

5 3.38~10-~ 3.104 61.8 59.9 668.9 2411.0 

6 4.23~10-~ 3.093 60.7 86.6 532.4 2549.9 

7 5.o7x1o-5 3.091 63.2 56.1 474.8 2700.1 

8 6.76~10-~ 3.086 65.2 62.0 379.4 2762.4 

9 1 .o2x1o-4 3.102 81.2 60.3 306.8 3026.4 

log pro1 = 7.31ti.01 

Table U54. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 5 m NaCl at 25°C. [233U022+] - 10V7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
%lIllpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.062 54.9 51.5 2053.2 312.1 
3.58~10-~ 3.080 51.8 54.5 1422.0 939.3 

8.95x1O-6 3.067 54.2 52.8 867.8 1520.5 

1.25~10‘~ 3.074 53.4 55.7 671.1 1729.0 

1 .79x1o-5 3.078 57.1 62.9 498.3 1869.2 

2.69x1O-5 3.114 50.1 53.4 364.5 2028.9 

3.58~10-~ 3.136 52.5 55.1 296.1 2080.2 

7.16~10-~ 3.128 50.6 57.6 199.6 2209.9 

1 .o7x1o-4 3.146 52.5 52.9 180.3 2207.1 

log PI01 = 6.98ti.02 
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Table U55. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

Citrate in 5 m NaCl at 25°C. f233U072+1 - low7 M. rHDEHP1 = 1.28~10~~ M in Hentane. 

Background cnm Extraction, cnm 

%ITlpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.191 62.4 64.9 2602.2 489.6 

2 8.33~10-~ 3.200 60.3 58.8 1102.1 1936.3 

3 1.67~10-~ 3.133 60.8 63.1 547.9 2488.1 

4 2.50~10-~ 3.138 56.5 56.8 494.0 2563.2 

5 3.33x1o-5 3.147 54.2 55.1 381.6 2711.3 

6 4.16~10-~ 3.200 60.1 67.2 315.4 2420.6 

7 5.oox1o-5 3.189 56.8 58.9 237.9 2820.2 

8 6.66x1o-5 3.156 56.4 64.2 188.1 2852.6 

9 9.99x1o-5 3.191 61.1 54.2 109.9 2977.2 

log proI = 7.12ti.01 

Table U56. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 0.3 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28~10~~ M in 
Heptane. 

&Ullple # 
1 

LT, M 
0.0 

pHr 
3.193 

Background cpm 

Organic Aqueous 

96.2 101.4 

Extraction, cpm 

Organic Aqueous 

1805.1 1410.1 

3.175 103.1 100.3 1959.0 1340.3 

3.157 102.5 102.8 1884.5 1378.5 

3.152 93.4 102.4 1672.6 1567.8 

3.151 99.0 101.2 1582.8 1741.0 

3.142 95.2 93.9 1058.5 2225.6 

3.136 101.4 95.5 909.8 2351.6 

3.125 202.6 101.7 784.2 2613.0 

3.102 109.3 102.5 643.9 2702.5 

log /3rol = 12.08ti.02 
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Table U57. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 0.3 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 1.28~10‘~ M in Heptane. 

Background cpm Extraction, cpm 
Sample # Lr, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.013 135.8 96.8 2056.0 1230.4 
1.49x1o-5 2.980 134.0 92.6 2076.1 1095.0 
2.98x1O-5 2.976 91.8 122.6 1911.9 1272.9 
7.45x1o-5 2.975 120.6 130.0 1840.6 1356.3 
1.49x10d 2.970 90.4 84.4 2022.0 1286.4 
2.98~10~ 2.971 95.8 95.4 1496.1 1408.5 
5.96x10A 2.965 87.4 109.0 1330.2 1803.6 
8.94~10~ 2.958 91.6 92.0 1217.4 1984.1 
1.19x10” 2.951 98.8 97.4 958.6 2250.4 

10 1.49x10” 2.949 114.8 86.8 872.0 2158.8 

log plo, = 12.16+0.02 

Table U58. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 0.3 m NaCl at 25°C. [233U022+] - 10m7 M, [HDEHP] = 1 .28x10m5 M in Heptane. 

Background cpm Extraction, cpm 
&iIllpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.021 33.4 39.7 877.6 120.2 
2 0.000 1 3.981 37.4 35.5 820.3 195.2 
3 0.0002 3.997 37.0 36.4 795.3 232.9 
4 0.0003 4.008 36.9 39.6 696.0 301.9 
5 0.0004 4.010 35.8 36.1 652.2 337.2 
6 0.0006 4.011 44.3 39.2 623.6 382.7 
7 0.0008 4.011 37.6 36.3 502. I 483.8 
8 0.001 4.018 36.2 39.6 491.9 505.2 

log plol = 10.65+0.02 

Table U59. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 0.3 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
&UIlpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.139 37.8 42.2 512.5 487.3 
2 0.0001 3.134 37.8 39.2 424. I 586.2 
3 0.0002 3.131 39.5 37.3 395.1 621.1 
4 0.0003 3.137 39.6 37.4 335.4 685.5 
5 0.0004 3.144 37.9 34.6 287.3 704.3 
6 0.0006 3.151 35.8 38.0 259.7 723.5 
7 0.0008 3.155 40.8 52.1 271.9 1005.7 
8 0.001 3.159 37.7 38.9 206.3 791.9 

log plol = 11.96+0.01 
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Table U60. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 0.3 m NaCl at 25°C. [233U022’] - low7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 

&IIlpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.356 37.3 38.1 2259.3 234.7 
2 0.000 1 3.315 38.8 39.0 2138.7 369.0 
3 0.0002 3.353 37.8 37.8 2074.0 421.6 
4 0.0003 3.339 40.2 41.2 1771.1 668.2 
5 0.0004 3.338 39.6 32.3 2162.4 337.9 
6 0.0005 3.334 37.3 40.4 1528.4 882.6 
7 0.0006 3.333 131.4 38.5 1963.5 567.5 
8 0.0007 3.330 35.5 40.1 1702.7 737.8 
9 0.0008 3.320 40.6 37.7 2218.2 301.1 
10 0.001 3.316 47.7 43.0 2056.1 447.2 

log proI = 11.71+0.08 

Table U61. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 0.3 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 

hInple # LT, M pi-b Organic Aqueous Organic Aqueous 

1 0.0 
2 0.000 1 
3 0.0002 
4 0.0003 
5 0.0004 
6 0.0005 
7 0.0006 
8 0.0007 
9 0.001 

log pr()r = 10.93ti.03 

3.807 36.1 
3.870 35.7 
3.870 35.3 
3.880 37.0 
3.858 41.1 
3.845 40.4 
3.849 34.6 
3.874 38.2 
3.833 35.5 

36.0 
34.6 
41.1 
35.6 
42.9 
39.6 
34.4 
36.9 
35.5 

740.1 84.2 
754.3 96.3 
766.3 100.6 
704.2 102.0 
654.4 159.7 
650.6 148.4 
605.7 205.9 
617.0 186.1 
581.0 248.9 
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Table U62. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 0.3 m NaCl at 25°C. [233U022’] - low7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
klpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.420 36.9 39.0 1983.0 242.6 

2 0.0001 2.446 38.3 41.9 1911.8 234.5 

3 0.0002 2.452 35.4 35.5 1898.3 245.4 

4 0.0003 2.447 36.7 36.7 1563.2 213.8 

5 0.0004 2.443 39.3 37.8 1662.3 242.3 

6 0.0005 2.446 38.1 38.3 1470.4 228.3 

7 0.0006 2.430 37.5 39.0 1866.1 311.7 

8 0.0008 2.445 39.0 34.0 1808.9 326.8 

9 0.001 2.447 34.0 36.3 1901.3 366.5 

log pro1 = 12.995ti.01 

Table U63. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 0.3 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Sample # LT, M 

1 0.0 

2 0.000 1 
3 0.0002 
4 0.0003 
5 0.0004 
6 0.0005 
7 0.0006 
8 0.0008 

PHr 
2.092 
2.094 
2.090 
2.098 
2.082 
2.097 
2.095 
2.105 

Background cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

34.7 34.0 1526.2 796.4 

37.8 41.0 1545.1 828.0 
38.2 40.4 1503.7 860.7 
36.9 34.4 1495.8 844.7 
40.7 40.1 1460.8 912.4 
36.0 38.3 1495.9 892.4 
34.7 37.4 1474.8 912.1 
40.2 33.9 1468.4 903.7 

9 0.001 2.109 37.4 31.7 1454.1 944.2 

log p10* = 13.49&0.01 
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Table U64. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 0.3 m NaCl at 25°C. [233U022’] - 10s7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 

hllpk # LT, M PI-b Organic Aqueous Organic Aqueous 

1 0.0 2.256 39.7 37.1 5075.8 1471.4 

2 0.0001 2.241 38.5 39.6 4905.9 1551.5 

3 0.0002 2.248 39.4 39.8 4896.8 1548.8 

4 0.0003 2.254 69.0 53.2 4864.6 1537.7 
5 0.0004 2.253 41.5 36.9 4956.6 1590.7 

6 0.0006 2.246 35.6 38.0 4782.5 1637.9 
7 0.0008 2.249 38.1 38.2 4683.8 1660.9 

8 0.001 2.241 37.7 40.1 4666.1 1753.1 

log pIor = 12.97+0.01 

Table U65. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 0.3 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 

%iI@e # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.452 34.5 37.9 5227.5 826.9 

2 0.0001 2.441 38.5 35.8 5487.8 972.9 
3 0.0002 2.444 40.0 33.1 5425.5 996.2 
4 0.0003 2.43 1 33.3 33.7 5301.0 1049.9 

5 0.0004 2.441 39.0 39.3 5256.0 1061.7 

6 0.0006 2.448 40.9 43.7 5215.0 1081.7 
7 0.0008 2.447 38.5 37.4 5226.2 1130.9 
8 0.001 2.441 36.9 36.1 5 178.6 1223.2 

log pIor = 12.71ti.02 
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Table U66. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 0.3 m NaCl at 25°C. [233U022’] - 10s7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
&Illpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.112 35.6 36.9 2608.8 214.7 

2 2.50x10-’ 4.133 36.9 37.8 2272.5 208.2 

3 5.oox1o-5 4.156 37.4 37.1 2565.6 222.0 

4 7.5ox1o-5 4.23 1 47.2 33.4 2624.8 210.6 

5 1.OOx1o-4 4.243 36.6 38.5 2591.5 225.4 

6 1.25~10~ 4.265 40.1 41.3 2565.7 229.9 

7 1 .50x10A 4.276 38.1 33.8 2628.6 240.2 

8 2.oox1o-4 4.297 41.1 35.2 2579.2 305.5 

9 2.50~10~ 4.270 37.2 35.5 2587.6 230.0 

log pro, = 9.99+0.02 

Table U67. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 0.3 m NaCl at 25°C. [233U022’] - 10s7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
&UIlple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.829 38.6 38.3 2547.6 237.3 

2 0.0001 2.798 33.5 38.4 2554.0 275.8 

3 0.0002 2.789 37.4 34.7 2540.6 298.2 

4 0.0003 2.801 37.5 38.0 2442.0 281.5 

5 0.0004 2.808 37.2 36.5 2585.9 305.1 

6 0.0006 2.817 34.0 36.6 2631.0 320.9 

7 0.0008 2.825 39.5 40.0 2475.9 323.1 

8 0.001 2.815 40.2 37.1 2468.7 350.7 
log plol = 11.91ti.02 
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Table U68. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 0.3 m NaCl at 25°C. [233U022+] - low7 M, [HDEHP] = 1.28~10~~ M in Hentane. 

Sample # Lr, M 

1 0.0 

PHI- 

3.691 

Background cpm 

Organic Aqueous 

34.2 35.4 

Extraction, cpm 

Organic Aqueous 

2513.2 315.2 
2 0.0001 3.685 37.7 35.6 2353.8 456.8 
3 0.0002 3.679 43.3 38.2 2232.8 540.0 
4 0.0003 3.675 36.7 41.5 2149.2 623.0 
5 0.0004 3.674 35.4 38.7 2050.8 716.4 
6 0.0006 3.678 39.8 34.8 1875.1 862.5 
7 0.0008 3.679 71.5 32.7 1814.2 958.6 
8 0.001 3.681 38.0 39.5 1724.5 1051.8 

log plot = 10.88&).01 

Table U69. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 1 m NaCl at 25°C. [233U022’] - 10V7 M, [HDEHP] = 1.28x10-’ M in Heptane. 

Background cpm Extraction, cpm 
Sample # Lr, M PI-h Organic Aqueous Organic Aqueous 

1 0.0 1.960 32.5 32.5 415,6 2680.0 

2 0.0004 1.989 32.5 32.5 362.2 2712.2 

3 0.0008 1.986 32.5 32.5 334.3 2780.4 

4 0.0012 1.964 32.5 32.5 292.0 2839.9 

5 0.0016 1.984 32.5 32.5 328.0 2795.0 
6 0.0024 2.008 32.5 32.5 265.9 2804.7 

7 0.0032 1.969 32.5 32.5 621.9 2495.3 

8 0.004 2.012 32.5 32.5 315.2 2768.2 

log /3rol = 13.06ti.04 
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Table U70. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 1 m NaCl at 25°C. [233U022’] - lo-’ M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 

%iJ.-Il~le # LT, M pHr Organic Aqueous Organic Aqueous 
3.113 104.8 93.8 1727.6 1459.5 

3.089 125.0 149.8 1797.6 1544.8 

3.081 99.0 93.4 1811.4 1493.0 

3.069 156.8 116.6 1668.3 1637.9 

3.098 96.6 119.4 1612.5 1856.1 

3.052 157.0 99.8 1244.9 2019.5 

3.040 100.6 103.6 952.9 2309.7 

3.025 95.4 106.0 911.2 23 10.2 

3.012 99.4 96.2 783.9 2544.5 

log plO, = 11.4Oti.02 

Table U71. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 1 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 5.50~10~~ M in Heptane. 

Background cpm Extraction, cpm 
hllpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.165 29.9 30.4 740.1 2393.2 
2 0.000 1 2.167 30.7 31.0 692.0 2453.8 
3 0.0002 2.168 28.2 32.1 719.0 2419.2 
4 0.0003 2.172 26.6 32.8 699.6 2466.4 
5 0.0004 2.173 31.0 34.0 677.8 2194.3 
6 0.0006 2.183 34.5 31.8 764.1 2572.1 
7 0.0008 2.190 31.2 31.1 691.8 2415.5 
8 0.001 2.208 32.5 32.5 664.4 2495.5 

log plot = 12.449a.05 

414 



Table U72. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 1 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.38~10‘~ M in Heptane. 

Background cpm Extraction, cpm 
&Ill@3 # LT, M PI-II Organic Aqueous Organic Aqueous 

1 0.0 2.523 27.2 30.3 1859.9 1424.2 

2 0.0001 2.556 33.2 34.8 1890.9 1350.3 
3 0.0002 2.521 34.0 29.1 1736.4 1475.0 

4 0.0003 2.517 32.7 29.8 1673.0 1540.9 
5 0.0004 2.502 31.2 31.0 1634.1 1593.7 
6 0.0006 2.500 28.7 33.1 1515.0 1706.6 
7 0.0008 2.506 30.7 29.8 1410.3 1780.0 
8 0.001 2.48 1 30.5 31.4 1293.9 1903.3 

log plot = 12.135fi.01 

Table U73. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 1 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
&Illpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.791 32.2 31.2 3039.1 712.5 
2 0.000 1 2.783 27.6 31.5 2921.4 781.4 
3 0.0002 2.779 35.7 34.9 2878.2 850.4 
4 0.0003 2.782 26.6 29.1 2742.6 899.0 
5 0.0004 2.780 34.0 34.9 2737.4 1008.5 
6 0.0006 2.785 30.2 32.7 2304.3 965.8 
7 0.0008 2.786 30.6 31.8 1267.6 620.6 
8 0.001 2.79 1 30.1 30.5 1238.9 637.0 

log p*ot = 11.757ti.01 
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Table U74. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 1 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

hTlple # LT, M 

1 0.0 

pHr 

2.887 

Background cpm 

Organic Aqueous 

32.5 32.5 

Extraction, cpm 

Organic Aqueous 

2466.7 657.4 
2 0.0001 
3 0.0002 
4 0.0003 
5 0.0004 
6 0.0005 
7 0.0006 
8 0.0008 
9 0.001 

log plot = 11.46ti.02 

2.874 32.5 32.5 2154.6 674.4 
2.873 32.5 32.5 2019.8 707.7 
2.821 32.5 32.5 1977.1 2867.5 
2.863 32.5 32.5 1874.3 820.9 
2.885 32.5 32.5 2361.4 1070.9 
2.873 32.5 32.5 1805.0 834.3 
2.85 1 32.5 32.5 1718.1 978.0 
2.897 32.5 32.5 1852.0 954.5 

Table U75. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in lm NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28~10~~ M in Heptane. 
** Background cpm Extraction, cpm 

&UIlpie # LT, M pH.I- Organic Aqueous Organic Aqueous 
1 0.0 3.174 30.9 33.8 3072.9 224.9 

0.000 1 
0.0002 
0.0003 
0.0004 
0.0005 
0.0006 
0.0007 
0.0008 

10 0.001 

log p,ot = 11.029+0.04 

3.160 31.4 38.4 2976.6 270.1 
3.176 32.8 32.2 2377.3 220.6 
3.171 31.2 28.0 2938.0 285.8 
3.169 31.7 34.9 2931.8 275.6 
3.172 43.3 30.8 2991.9 280.4 
3.176 35.0 35.9 2911.7 290.6 
3.173 27.7 32.8 2942.1 291.7 
3.175 32.9 35.1 2963.2 293.4 
3.174 53.8 32.6 2928.3 302.7 
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Table U76. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 1 m NaCl at 25°C. [233U022+] - 10e7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
%Illpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.502 34.1 31.7 3509.3 253.6 
2 0.0001 3.505 31.7 32.0 3648.0 276.8 
3 0.0002 3.501 35.1 33.8 3509.0 289.1 
4 0.0003 3.506 34.8 34.2 3531.0 302.1 
5 0.0004 3.529 30.0 32.3 3543.2 288.1 
6 0.0006 3.518 32.5 33.7 3500.9 295.7 
7 0.0008 3.537 32.4 31.6 3507.8 290.0 
8 0.001 3.553 36.3 31.3 3493.9 307.0 

log plot = 9.726ti.03 

Table U77. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 1 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cnm Extraction. cnm 
h.Il~k # LT, M 

1 0.0 
2 0.000 1 
3 0.0002 
4 0.0003 
5 0.0004 
6 0.0005 
7 0.0006 
8 0.0008 
9 0.001 

log plot = 11.488ti.014 

pHr Organic Aqueous Organic Aqueous 
2.982 34.1 34.9 571.0 2490.1 
2.909 29.8 37.4 393.4 2725.8 
2.926 29.5 35.8 413.7 2780.0 
2.929 39.1 47.2 366.1 2673.6 
2.940 34.8 31.7 364.7 2689.9 
2.934 31.7 29.9 352.0 2770.7 
2.93 1 34.1 37.4 297.2 2723.2 
2.922 33.2 35.3 257.9 2726.8 
2.950 32.6 30.5 236.3 2919.5 
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Table U78. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 1 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

hllpk # LT, M 

1 0.0 

pHr 

3.334 

Background cpm 

Organic Aqueous 

33.1 27.4 

Extraction, cpm 

Organic Aqueous 

2775.0 207.9 
0.0001 3.286 36.5 30.8 2982.9 263.6 
0.0002 3.292 27.6 39.1 2915.1 275.2 
0.0003 3.291 37.6 30.0 2952.4 279.2 
0.0004 3.299 31.1 28.5 2948.1 279.7 
0.0005 3.290 31.2 32.3 2986.1 299.3 
0.0006 3.299 34.5 35.8 2939.4 294.8 
0.0008 3.292 34.6 32.8 2871.1 303.9 
0.001 3.325 32.5 34.5 2894.9 300.8 

log pro1 = 10.11&0.01 

Table U79. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 1 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28~10‘~ M in Heptane. 

Background cpm Extraction, cpm 
%i.Illpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.765 33.7 36.1 2730.1 192.2 
2 0.0001 3.719 33.8 31.6 2932.1 252.1 
3 0.0002 3.747 35.8 32.7 2631.6 239.3 
4 0.0003 3.768 29.3 34.0 2880.2 256.3 

5 0.0004 3.804 30.3 32.0 2699.0 243.5 
6 0.0005 3.826 33.9 35.6 2925.1 262.0 
7 0.0006 3.829 31.2 30.9 2994.0 262.6 
8 0.0008 3.818 32.3 32.3 2864.7 282.2 
9 0.001 3.837 35.0 30.6 2934.2 268.6 

log plol = 9.689 a.03 
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Table U80. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 1 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 

%il’Ilpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.059 31.6 41.3 2992.7 728.3 

2 0.000 1 4.059 32.1 33.6 2622.4 1165.5 
3 0.0002 4.062 31.9 32.8 2461.1 1277.8 
4 0.0003 4.063 30.5 34.5 2219.4 1552.6 
5 0.0004 4.064 35.1 34.9 2201.0 1605.9 
6 0.0005 4.078 61.6 35.3 2085.9 1694.0 
7 0.0006 4.082 31.3 35.2 1821.9 1905.9 
8 0.0007 4.080 34.3 35.7 1780.5 1945.2 
9 0.0008 4.091 36.5 32.0 1683.4 2104.0 
10 0.001 4.083 33.0 31.4 1544.0 2185.6 

log pIor = 9.66 &I.01 

Table U81. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 1 m NaCl at 25°C. 1233UO~2+1 - 10m7 M. rHDEHP1 = 1.28~10~~ M in Hebtane. 

&IIlpk # LT, M 

1 0.0 

pHr 

2.446 

Background cpm 
Organic Aqueous 

52.7 35.1 

Extraction, cpm 
Organic Aqueous 
3334.4 432.3 

2 0.0001 
3 0.0002 
4 0.0003 
5 0.0004 
6 0.0005 
7 0.0006 
8 0.0008 
9 0.00 1 

log PI01 = 12.2kO.02 

2.421 41.5 40.2 3260.9 498.0 
2.430 48.1 37.4 3206.5 484.8 
2.412 37.3 40.8 3196.7 546.9 
2.455 36.3 36.2 3165.8 482.5 
2.452 39.3 33.0 3198.7 506.7 
2.429 40.4 37.0 3148.8 576.3 
2.452 36.9 32.7 3 147.9 609.9 
2.462 42.8 34.9 3156.5 631.7 
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Table U82. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 1 m NaCl at 25°C. [233U022’] - 10T7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
%Ull#2 # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.289 52.7 35.1 2695.9 512.0 

2 0.000 1 2.278 41.5 40.2 3524.7 720.8 

3 0.0002 2.320 48.1 37.4 3131.6 602.6 

4 0.0003 2.318 37.3 40.8 3027.0 592.0 

5 0.0004 2.269 36.3 36.2 3004.4 703.0 

6 0.0005 2.322 39.3 33.0 3039.9 597.3 
7 0.0006 2.297 40.4 37.0 3078.1 683.4 

8 0.0008 2.308 36.9 32.7 3047.7 717.9 

9 0.001 2.323 42.8 34.9 2895.6 665.1 

log ptot = 12.29ti.02 

Table U83. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 2 m NaCl at 25°C. [233U022+] - low7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
&U-IYlpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.111 97.0 98.0 3583.0 928.7 

2 2.88~10-~ 3.086 96.8 100.4 3342.4 1042.2 

3 7.20~10-~ 3.054 97.2 102.6 3405.3 1047.3 

4 1 .44x1o-4 3.028 110.4 112.4 5575.4 2293 .o 

5 2.88~10~ 3.036 126.8 121.2 3079.8 1371.8 

6 5.76~10-~ 3.045 161.6 10.6 2696.7 1829.4 

7 8.64~10-~ 3.028 104.0 105.8 2264.5 2262.6 

8 1.15x1o-3 3.003 112.8 115.8 2139.6 2253.2 

9 1.44x1o-3 3.004 128.2 118.4 2085.5 2376.6 

log p,or = 11.12+0.02 
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Table US4. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 2 m NaCl at 25°C. [233U022f] - 10m7 M, [HDEHP] = 1 .28x10e5 M in Heptane. 

Background cnm Extraction. cum 
%l.lTlple # LT, M 

1 0.0 
2 0.0001 
3 0.0003 
4 0.0006 
5 0.0008 
6 0.001 

log plot = 12.77ti.05 

pHr Organic Aqueous Organic Aqueous 

2.005 37.9 52.5 295.8 2019.2 
2.002 40.7 33.8 446.2 2243.2 
2.000 37.3 34.5 327.3 2391.3 
2.012 36.1 40.9 293.4 2308.6 
2.009 29.9 38.1 291.6 2472.8 
2.010 30.9 40.2 225.8 2103.8 

Table US5 Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 2 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
&tInple # LT, M PHI Organic Aqueous Organic Aqueous 

0.001 3.026 39.5 35.7 1604.8 1007.9 
0.0008 3 -029 35.7 34.8 1536.0 709.1 
0.0006 3.027 35.5 32.9 1778.8 789.0 
0.0004 3.025 39.0 37.3 1827.3 867.5 
0.0003 3.015 35.9 36.7 2180.1 530.1 
0.0002 3.010 38.7 35.8 2125.2 506.3 
0.0001 3.015 34.9 38.8 2042.3 614.1 

0.0 3 .ooo 38.2 35.1 2212.7 496.9 

log plot = 1 l.OWI.06 
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Table U86. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 2 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHPl = 1.28~10-~ M in Hentane. 

h’ll~k # LT, M 

1 0.0 

pHr 

3.463 

Background cpm 

Organic Aqueous 

35.4 34.1 

Extraction, cpm 

Organic Aqueous 

2437.6 258.1 
2 0.0001 3.488 34.8 37.3 2406.5 265.1 
3 0.0002 3.468 36.2 40.4 2327.4 388.0 
4 0.0003 3.482 35.9 36.7 2265.8 377.3 
5 0.0004 3.504 34.7 34.5 2243.4 385.1 
6 0.0006 3.501 38.1 37.4 2216.8 403.1 
7 0.0008 3.510 40.3 36.8 2133.7 467.0 
8 0.00 1 3.516 33.5 38.5 2125.9 509.1 

log plot = 9.96a.02 

Table U87. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 2 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28~10-~ M in Heptane. 

%Xtlpk # 

1 

LT, M 

0.0 

pHr 

1.912 

Background cpm 
Organic Aqueous 

37.7 32.8 

Extraction, cpm 
Organic Aqueous 
1521.3 783.3 

2 0.000 1 1.923 40.0 35.5 1551.4 795.8 
3 0.0002 1.901 35.5 34.8 1475.3 837.8 
4 0.0003 1.912 30.8 37.6 1515.0 850.8 
5 0.0004 1.896 33.5 35.6 1460.6 884.6 
6 0.0006 1.915 35.3 35.7 1491.1 853.2 
7 0.0008 1.905 34.0 34.2 1433.7 897.0 
8 0.001 1.923 36.3 35.0 1476.6 860.8 

log plol = 12.52M.04 

422 



Table U88. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 2 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 1.28~10‘~ M in Heptane. 

Background cpm Extraction, cpm 

&IIlpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.652 37.7 38.7 2839.1 964.8 
2 0.0001 3.653 43.3 43.2 2462.2 1269.1 
3 0.0002 3.654 43.3 50.6 2171.7 1552.1 
4 0.0003 3.652 43.1 44.4 1971.7 1823.2 
5 0.0004 3.650 38.7 37.4 1979.8 1820.8 
6 0.0005 3.656 39.1 34.5 1816.1 1947.5 
7 0.0006 3.659 39.7 41.3 1765.8 2036.9 
8 0.0008 3.660 35.7 40.3 1328.7 2047.1 
9 0.001 3.658 35.5 35.5 1382.9 2437.9 

log plol = 10.06ti.01 

Table U89. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 2 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 1.38~10~~ M in Heptane. 

Background cnm Extraction. cnm 

%UIlpk # LT, M pHr 

1 0.0 2.625 
2 0.0001 2.612 
3 0.0002 2.608 
4 0.0003 2.606 
5 0.0004 2.605 
6 0.0005 2.598 
7 0.0006 2.610 
8 0.0008 2.618 
9 0.001 2.621 

Organic 

35.2 
Aqueous 

36.6 
40.7 36.7 
34.4 37.5 
40.1 39.1 
38.6 38.8 
38.5 37.5 
30.2 38.4 
38.7 36.2 
39.5 35.1 

Organic Aqueous 

2490.5 230.0 
2354.1 316.2 
2422.8 351.3 
2296.5 393.3 
2307.5 468.4 
2295.3 469.9 
2243.7 486.7 
2193.2 524.8 
2094.3 610.8 

log ptor = 11.905&0.02 
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Table U90. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 2 m NaCl at 25°C. [233U022+] - 10m7 M, [HDEHP] = 5.54~10~~ M in Heptane. 

Background cpm Extraction, cpm 

&Illpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.754 35.2 35.3 1631.6 72.1 
2 0.000 1 3.806 35.1 36.1 1576.5 65.3 

3 0.0002 3.799 34.1 33.9 1657.3 87.6 

4 0.0003 3.818 33.3 34.8 2053.4 102.0 

5 0.0004 3.808 36.9 34.2 1543.8 109.5 

6 0.0006 3.812 36.7 35.2 1539.1 152.7 

7 0.0008 3.812 32.2 36.3 1525.6 120.9 
8 0.001 3.827 37.2 34.0 1905.9 206.2 

log plot = 9.789ti.04 

Table U91. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 2 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 5.54~10~~ M in Heptane. 

Background cpm Extraction, cpm 
%Ullpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.601 37.0 37.2 2611,3 323.9 

2 0.000 1 3.599 32.5 35.6 1978.4 283.4 

3 0.0002 3.625 38.7 40.9 2342.8 372.9 

4 0.0003 3.585 35.9 37.3 2357.3 422.0 

5 0.0004 3.573 37.5 38.7 2237.1 478.6 
6 0.0006 3.605 35.8 31.6 1962.4 389.7 

7 0.0008 3.609 37.0 36.4 2131.0 550.7 
8 0.001 3.614 29.1 33.8 1817.8 527.6 

log plot = 9.86fi.02 
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Table U92. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 3 m NaCl at 25°C. [233U022’] - 1O-7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
!bllpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.233 99.6 87.8 2659.5 622.2 
2 2.82~10-~ 3.155 354.4 114.4 2814.3 562.1 

3 7.o5x1o-5 3.111 100.0 108.6 2642.3 633.4 

4 1.41x1o-4 3.102 129.2 99.8 2612.5 722.1 

5 2.82~10-~ 3.099 98.8 203.4 2437.5 836.2 

6 5.64x1o-4 3.109 127.6 108.4 2178.2 1156.2 

7 7.o5x1o-4 3.107 194.0 184.6 1993.3 1170.5 

8 8.46~10-~ 3.095 91.6 93.0 1853.5 1386.3 

9 1.13x1o-3 3.096 92.2 136.8 1673.8 1649.2 

10 1.41x1o-3 3.081 93.0 96.8 1616.0 1647.8 

log pro, = 10.83M.02 

Table U93. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 3 m NaCl at 25°C. [233U022’] - low7 M, [HDEHP] = 1.38~10~’ M in Heptane. 

Background cpm Extraction, cpm 
%U-Il~k # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.408 60.2 56.0 2160.5 997.5 
2 1.46~10-~ 3.061 56.6 57.6 1938.6 1342.9 

3 2.93x10q 3.063 58.8 59.9 1671.9 1484.0 

4 4.39x1o-4 3.151 64.2 60.9 1552.7 1568.7 

5 5.86~10-~ 3.072 52.5 55.3 1413.5 1806.8 

6 7.32~10-~ 3.093 50.6 51.7 1269.6 1909.6 

7 8.78~10-~ 3.095 47.5 50.8 1299.1 1979.8 

8 1.17x1o-3 3.089 52.7 56.7 1345.3 2011.2 

9 1.46~10-~ 3.099 64.7 60.7 2078.4 1687.2 

log /3rol = 10.78ti.01 
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Table U94. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 3 m NaCl at 25°C. [233U022’] - low7 M, [HDEHP] = 5.54~10~~ M in Heptane. 

Background cpm Extraction, cpm 

%IIlple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.55 1 34.9 29.0 

2 7.oox1o-5 2.521 29.9 30.8 

3 1.4ox1o-4 2.508 31.2 29.1 

4 2.80~10-~ 2.515 29.8 30.3 

5 5.60~10-~ 2.539 28.2 33.4 

6 8.40~10-~ 2.543 29.4 32.1 

7 1. 12x1o-3 2.558 33.2 33.0 

8 1.4ox1o-3 2.571 34.2 29.5 

log plo, = 11.26~~0.01 

3238.0 213.3 

3247.1 101.1 

3303.2 102.6 

3248.4 104.3 

3150.6 111.1 

3 148.7 124.9 

3 160.8 127.3 

3 172.7 138.9 

Table U95. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 3 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 5.54~10~~ M in Heptane. 

thll~k # LT, M pHr 
Background cpm 

Organic Aqueous 

Extraction, cpm 

Organic Aqueous 

1 0.0 3.770 3231.3 30.5 74.5 31.5 

2 7.oox1o-5 3.624 3249.9 35.3 98.5 33.4 

3 1.4ox1o-4 3.535 3242.2 33.4 99.2 36.6 

4 2.1ox1o-4 3.580 3227.7 31.1 100.4 30.4 

5 2.80~10-~ 3.546 3241.2 31.2 113.0 35.5 

6 4.20~10-~ 3.566 3199.9 31.0 110.7 27.6 

7 5.60~10-~ 3.537 3163.9 31.5 145.9 30.2 

8 8.40~10-~ 3.532 3096.4 32.1 174.5 34.3 

9 1.12x1o-3 3.555 3 108.4 27.5 201.5 34.9 

10 1.40x10’ 3.514 2994.6 31.4 238.9 31.7 

log PlOl = 9.88ti.01 
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Table U96. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 3 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 5.54~10~~ M in Heptane. 

Background cpm Extraction, cpm 
~~pk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.702 37.2 31.8 2945.5 306.4 

2 1 .4ox1o-4 3.572 35.3 32.0 2387.7 701.2 

3 2.80~10-~ 3.586 33.5 24.8 2350.1 758.4 

4 4.20~10-~ 3.570 30.6 34.2 2340.7 940.8 

5 5.60~10-~ 3.586 32.8 33.0 2069.1 1060.5 

6 7.oox1o-4 3.577 33.7 34.4 1977.2 1257.4 

7 8.40~10-~ 3.568 35.0 33.2 2046.8 1330.2 

8 1.12x1o-3 3.568 30.6 30.5 1712.1 1490.3 

9 1.4ox1o-3 3.569 33.0 30.8 1507.9 1630.8 

log p101 = 10.03&01 

Table U97. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 3 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 5.54~10~~ M in Heptane. 

Background cpm Extraction, cpm 
%IIlpk # LT, M pl3 Organic Aqueous Organic Aqueous 

1 0.0 2.530 32.5 36.0 853.6 2355.7 

2 7.oox1o-5 2.502 31.3 31.0 582.2 2426.2 

3 1.4ox1o-4 2.505 33.6 27.5 608.6 2557.9 

4 2.80~10-~ 2.504 30.1 31.6 536.9 2650.7 

5 4.20~10-~ 2.494 33.7 32.8 508.7 2702.8 

6 5.60~10-~ 2.529 32.9 31.3 564.1 2763.6 

7 8.4ox1o-4 2.537 32.5 31.1 374.1 2815.9 

8 1.12x1o-3 2.493 33.4 31.3 316.4 2871.6 

9 1.4ox1o-3 2.55 1 32.2 34.5 298.8 2791.7 

log plot = 11.7Oti.02 
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Table U98. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 3 m NaCl at 25°C. [233U022’] - lo-‘M, [HDEHP] = 5.50~10~~ M in Heptane. 

Background cpm Extraction, cpm 
&.Illpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.001 56.8 56.1 1429.7 1940.6 

2 1.4ox1o-4 1.998 57.6 52.2 1246.3 2067.6 

3 2.80~10-~ 1.994 60.0 61.0 1192.4 2047.9 

4 4.20~10-~ 1.997 51.9 60.3 1197.6 2104.7 

5 5.60~10-~ 2.043 59.6 58.1 1200.5 2184.2 

6 8.40~10-~ 2.001 54.8 52.7 1120.6 2 148.5 

7 1.12x1o-3 2.006 56.5 57.0 1003.1 2286.8 

8 1.4ox1o-3 2.011 58.5 57.4 1015.9 2271.8 

log plot = 12.25a.02 

Table U99. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 3 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 2.31~10~~ M in Heptane. 

Background cpm Extraction, cpm 
%imple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.544 77.1 58.7 2772.1 627.5 

2 1 .4ox1o-4 2.544 60.1 57.5 2626.7 736.6 

3 2.80~10-~ 2.544 56.6 54.9 2736.7 725.3 

4 4.20~10-~ 2.537 55.8 54.3 2449.9 915.9 

5 5.60~10-~ 2.534 55.9 50.4 2439.4 936.8 

6 8.40~10-~ 2.534 76.4 91.4 2186.7 1158.9 

7 1.4ox1o-3 2.534 81.5 55.0 2005.0 1365.4 

log plo, = 11.71a.02 
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Table UlOO. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 3 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 1.38~10~~ M in Heptane. 

Background cpm Extraction, cpm 
%iIll~k # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.733 59.8 58.5 3064.6 205.3 

2 1.4ox1o-4 3.696 63.1 60.9 2629.6 603.4 

3 2.80~10‘~ 3.738 56.4 63.7 2475.7 780.2 

4 4.20~10-~ 3.701 56.7 58.9 2081.8 1158.0 

5 5.60~10-~ 3.716 63.5 59.8 2097.3 1198.3 

6 7.oox1o-4 3.692 57.8 57.4 1869.1 1364.0 

7 8.40~10-~ 3.707 10.0 57.1 1891.9 1325.4 

8 1.12x1o-3 3.658 75.8 59.6 1667.1 1580.7 

9 1.4ox1o-3 3.685 56.6 68.7 2034.8 1293.6 

log pro1 = 10.02&0.02 

Table UlOl. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 3 m NaCl at 25°C. [233U022’] - low7 M, [HDEHP] = 1.38~10~~ M in Heptane. 

Sample # LT, M 

1 0.0 

2 1.18x1o-4 

3 2.35~10-~ 

4 3.53x1o-4 

5 4.7ox1o-4 

6 7.06~10‘~ 

7 9.41x1o-4 

8 1.18~10-~ 

pHr 
2.291 

2.288 

2.290 

2.294 

2.291 

2.298 

2.305 

2.313 

Background cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

53.6 52.5 1953.3 1263.0 

50.9 54.5 1957.0 1387.2 

56.8 54.7 1834.9 1490.7 

58.2 56.2 1627.9 1698.5 

54.0 57.0 1601.9 1737.7 

51.6 55.4 1515.0 1815.3 

57.1 50.8 1383.2 1932.2 

49.4 51.1 1321.5 2065.3 

log plot = 12.1oti.02 
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Table U102. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 3 m NaCl at 25°C. [233U022f] - low7 M, [HDEHP] = 1.28~10‘~ M in Heptane. - 
** Background cpm Extraction, cpm 

%Ullpk’ # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.770 30.5 31.5 3231.3 74.5 

2 7.oox1o-5 3.624 35.3 33.4 3249.9 98.5 

3 1.4ox1o-4 3.535 33.4 36.6 3242.2 99.2 

4 2.1ox1o-4 3.580 31.1 30.4 3227.7 100.4 

5 2.80~10-~ 3.546 31.2 35.5 3241.2 113.0 

6 4.20~10-~ 3.566 31.0 27.6 3199.9 110.7 

7 5.60~10-~ 3.537 31.5 30.2 3163.9 145.9 

8 8.4ox1o-4 3.532 32.1 34.3 3096.4 174.5 

9 1.12x1o-3 3.555 27.5 34.9 3108.4 201.5 

10 1.40x10” 3.514 31.4 31.7 2994.6 238.9 
log p*ot = 9.884 z&.01 

Table U103. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 4 m NaCl at 25°C. [233U022’] - low7 M, [HDEHP] = 1.28~10~~ M in Heptane. 
** Background cpm Extraction, cpm 

hIllple # LT, M pHr Organic Aqueous Organic Aqueous 
1 0.0 3.327 38.2 36.2 2131.4 223.9 
2 0.000 1 3.399 37.8 34.7 2419.1 280.9 
3 0.0002 3.397 48.0 34.6 2402.0 294.4 
4 0.0003 3.491 33.1 40.1 2500.1 257.0 
5 0.0004 3.491 35.7 33.5 2392.6 307.0 
6 0.0005 3.505 30.2 35.9 2332.8 371.3 
7 0.0006 3.492 38.4 39.7 2286.3 412.2 
8 0.001 3.502 35.2 38.1 2145.1 498.9 

log ptor = 9.91+0.02 
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Table U104. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 4 m NaCl at 25°C. [233U022’] - 10s7 M, [HDEHP] = 1.28~10~~ M in Heptane. 

Background cpm Extraction, cpm 
%UTlple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.439 153.5 111.6 3014.1 366.6 
2 

3 

4 

5 

6 

7 

8 

9 

10 

3.319 116.9 97.4 2944.8 388.3 

3.335 100.5 97.7 2897.5 428.0 

3.254 109.2 218.5 2929.4 569.4 

3.185 94.1 151.2 2706.3 597.6 

3.306 101.4 95.8 2617.4 736.7 

3.113 92.2 115.3 2349.5 999.8 

3.090 412.8 213.6 2458.3 1296.9 

3.104 112.8 99.1 1768.5 1313.2 

3.084 172.4 153.3 1687.4 1503.7 

Table U105. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 4 m NaCl at 25°C. [233U022’] - 10s7 M, [HDEHP] = 1.28~10-.~ M in Heptane. 

%U-Ilpk # LT, M pHr 
Background cpm 

Organic Aqueous 
Extraction, cpm 

Organic Aqueous 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

4.066 86.0 114.4 3104.5 362.0 

3.361 112.0 94.0 2845.3 401.9 

3.209 84.8 111.8 2825.1 493.5 

3.235 90.0 90.2 2376.2 485.9 

3.251 83.0 93.8 2724.0 590.6 

3.184 91.4 86.2 2427.7 688.9 

3.131 92.8 117.2 2316.3 1066.0 

3.116 94.6 114.2 1965.5 1169.8 

3.079 138.0 92.6 1741.7 1284.0 

3.072 91.6 116.4 1713.0 1690.5 

log plo, = 10.86a.02 
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Table U106. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 4 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 5.54~10~~ M in Heptane. 

Background cpm Extraction, cpm 
%.I-ilple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 1.936 41.0 29.5 2339.4 336.4 

2 0.000 1 1.946 38.0 37.8 2384.6 374.1 

3 0.0002 1.943 37.8 34.9 2389.6 401.3 

4 0.0003 1.990 38.7 38.2 2361.9 403.9 
5 0.0004 1.936 40.5 33.9 2339.7 448.1 

6 0.0005 1.931 41.2 34.6 2315.9 420.9 

7 0.0006 1.927 37.5 31.3 2342.9 448.3 

8 0.0008 1.936 37.7 35.1 2297.9 535.3 

9 0.001 1.959 34.6 34.0 2290.3 508.8 

log plol = 12.4M.02 

Table U107. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 4 m NaCl at 25°C. [233U022’] - 10s7 M, [HDEHP] = 5.54~10~~ M in Heptane. 

SaII@e # LT, M 

1 0.0 
2 0.000 1 
3 0.0002 
4 0.0003 
5 0.0004 
6 0.0005 
7 0.0006 
8 0.0008 

PHr 
2.295 
2.263 
2.264 
2.265 
2.257 
2.258 
2.253 
2.265 

Background cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

30.5 37.2 2612.0 247.6 
40.9 39.5 2417.0 268.4 
37.6 36.0 2499.9 277.4 
34.8 37.9 2559.8 293.3 
37.4 33.0 2545.0 290.3 
38.4 33.0 2492.9 289.3 
33.9 33.3 2526.1 307.9 
32.4 33.6 2452.4 312.2 

9 0.001 2.258 28.2 37.4 2465.4 335.3 
log plol = 11.4a.02 
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Table U108. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 4 m NaCl at 25°C. [233U022’] - 10V7 M, [HDEHP] = 5.50~10~~ M in Heptane. 

Background cpm Extraction, cpm 

fhJ.‘nple # LT, M pHr Organic Aqueous Organic Aqueous 
1 0.0 3.405 42.0 36.0 2437.6 247.5 
2 0.000 1 3.373 39.8 38.8 2363.5 309.8 
3 0.0002 3.370 35.5 40.0 2399.2 358.2 
4 0.0003 3.350 36.3 37.1 2316.9 404.8 
5 0.0004 3.358 39.1 30.5 2294.7 472.1 
6 0.0005 3.371 33.6 37.5 228 1.2 468.6 
7 0.0006 3.397 40.5 39.0 2244.9 487.7 
8 0.0008 3.406 34.4 37.2 2206.2 508.7 
9 0.001 3.408 37.2 38.5 2117.8 613.7 

log plol = 10.06+0.01 

Table U109. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 4 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 2.31~10~~ M in Heptane. 
** Background cpm Extraction, cpm 

th.TIlple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.262 42.2 35.1 2439.6 221.9 

2 0.000 1 3.213 37.7 
3 0.0002 3.238 38.6 
4 0.0003 3.246 38.6 
5 0.0004 3.291 38.7 
6 0.0005 3.227 41.5 
7 0.0006 3.268 37.6 
8 0.0008 3.269 35.5 
9 0.001 3.262 39.0 

log plot = 10.16ti.03 

36.9 2390.6 282.0 
37.1 2401.2 322.2 
34.1 2339.5 366.4 
39.9 2335.8 357.6 
42.6 2327.0 400.2 
36.5 2330.8 385.6 
36.0 2253 .O 422.2 
33.1 2266.3 446.3 
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Table UllO. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 4 m NaCl at 25°C. r233U072+1 - 10m7 M. rHDEHP1 = 1.38~10‘~ M in Hentane. 
** 

%EIpk # 

1 

LT, M pHr 

0.0 2.905 

Background cpm 
Organic Aqueous 

31.6 32.6 

Extraction, cpm 

Organic Aqueous 

2840.6 968.9 
2 0.000 1 2.873 37.8 39.7 2487.1 1287.0 
3 0.0002 2.897 32.2 33.6 2191.7 1572.5 
4 0.0003 2.895 36.0 34.2 2008.2 1812.5 
5 0.0004 2.895 37.8 34.5 1959.2 1798.0 
6 0.0005 2.891 42.6 39.0 1812.1 1960.9 
7 0.0006 2.897 36.0 38.1 1794.3 2054.3 
8 0.0008 2.906 38.8 53.1 1357.5 2052.1 
9 0.001 2.908 36.6 32.6 1388.1 2430.2 

log proI = 11.16ti.01 

Table Ulll. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 4 m NaCl at 25°C. [233U022’] - 10T7 M, [HDEHP] = 1.38~10-~ M in Heptane. 
** 

%t.I-nple # LT, M 

1 0.0 
2 0.000 1 
3 0.0002 
4 0.0003 
5 0.0005 
6 0.0006 
7 0.0008 
8 0.001 

log p,o, = 10.29fi.04 

pHr 

3.502 
3.612 
3.634 
3.637 
3.631 
3.685 
3.698 
3.685 

Background cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

33.4 34.9 2524.1 239.1 
36.4 38.3 1891.6 513.0 
36.6 36.4 1917.7 877.3 
38.7 38.6 1559.5 1180.2 
36.2 35.7 1385.6 1308.1 
36.1 38.9 2916.0 2169.5 
35.7 37.5 13 18.5 1355.2 
30.4 28.5 549.4 1797.8 
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Table U112. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 5 m NaCl at 25°C. [233U022’] - low7 M, [HDEHP] = 1.28~10-~ M in Heptane. 
** Background cnm Extraction. cnm 

f!hlTlple # LT, M 

1 0.0 
2 0.000 1 
3 0.0002 
4 0.0003 
5 0.0004 
6 0.0005 
7 0.0006 
8 0.0007 
9 0.0008 
10 0.001 

log /3rol = 11.427~@.01 

pHr Organic Aqueous Organic Aqueous 

2.688 33.7 30.1 1796.5 1923.8 
2.684 31.2 37.9 1360.3 2303.4 
2.696 31.8 32.5 1319.6 2330.1 
2.672 29.1 29.9 1121.0 2561.3 
2.676 30.7 34.3 1136.6 2538.3 
2.678 32.7 32.2 1064.4 2662.3 
2.681 30.0 30.3 956.2 27 17.2 
2.692 30.3 32.4 866.1 2857.6 
2.686 30.3 31.0 818.7 2877.6 
2.7 14 36.0 30.6 732.7 3636.4 

Table U113. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 5 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 1.28~10-~ M in Heptane. 

Background cpm Extraction, cpm 
%iITlpk # LT, M pHr Organic Aqueous Organic Aqueous 

0.0 2.363 38.7 43.4 817.8 3063.8 
0.0001 2.343 49.6 55.5 650.9 3196.4 
0.0002 2.371 34.5 39.7 707.0 3087.2 
0.0003 2.369 44.6 42.0 664.1 3 168.8 
0.0004 2.372 40.2 35.3 600.5 3259.0 
0.0005 2.386 46.6 37.1 596.5 3248.4 
0.0006 2.389 39.6 41.7 550.3 3300.9 
0.0008 2.382 42.3 40.3 444.7 3419.4 
0.001 2.391 41.0 40.9 477.3 3402.8 

log plot = 11.75M.02 
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Table U114. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 5 m NaCl at 25°C. [233U022’] - 10e7 M, [HDEHP] = 5.50~10~~ M in Heptane. 

Background cpm Extraction, cpm 
%Inple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.122 55.3 61.4 3261.1 114.5 

2 1.3ox1o-4 3.067 64.6 59.7 3308.1 124.0 

3 2.60~10-~ 3.088 58.7 60.8 3301.8 142.9 

4 3.s9x1o-4 3.090 57.3 58.3 3248.1 183.6 

5 5.19x1o-4 3.083 58.3 58.1 3199.9 203.9 

6 1.o4x1o-3 3.092 62.7 60.7 3 136.4 272.8 

7 1.56~10-~ 3.112 85.5 56.7 3042.5 403.6 

8 2.osx1o-3 3.130 56.5 58.1 3040.0 456.9 

9 2.60~10-~ 3.148 57.1 58.0 2887.0 504.0 

log p*()t = 10.78+0.01 

Table U115. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 5 m NaCl at 25°C. [233U022+] - 10m7 M, [HDEHP] = 1 .3Sx10b5 M in Heptane. 

Background cpm Extraction, cpm 
Sample # Lr, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.158 54.8 57.5 2274.3 3 14.0 

2 2.60~10-~ 3.077 52.7 56.8 2191.9 961.0 

3 5.19x1o-4 3.088 58.2 88.3 2148.1 1038.5 

4 7.79x1o-4 3.080 54.5 61.2 1738.0 1506.4 

5 1.O4x1o-3 3.173 65.1 57.3 1462.9 1752.6 

6 1.3ox1o-3 3.125 66.1 61.1 1352.1 1849.2 

7 1.56~10’ 3.129 57.3 60.7 1229.8 1952.5 

8 2.08x 1o-3 3.142 56.1 57.6 1126.3 2067.7 

9 2.60~10” 3.155 52.2 60.0 1017.3 2126.7 

log proI = 10.75ti.02 
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Table U116. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 5 m NaCl at 25°C. [233U022’] - 10s7 M, [HDEHP] = 1.28~10-~ M in Heptane. 
** Background cpm Extraction, cpm 

%U’nple # LT, M pHr Organic Aqueous Organic Aqueous 
1 0.0 1.999 41.4 35.3 3702.4 357.4 
2 0.000 1 1.981 39.7 37.7 3620.7 394.3 
3 0.0002 1.981 35.6 30.6 3577.2 412.8 
4 0.0003 1.992 34.4 36.5 3535.6 406.2 
5 0.0004 1.995 38.6 36.7 3475.9 417.4 
6 0.0006 1.998 37.3 37.5 3451.2 427.4 
7 0.0008 1.991 37.3 36.5 3388.5 448.0 
8 0.001 2.005 36.0 38.5 3436.1 462.2 

log plot = 12.06ti.02 

Table U117. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 5 m NaCl at 25°C. [233U022+] - 10e7 M, [HDEHP] = 1.28~10-~ M in Heptane. 
** Background cpm Extraction, cpm 

th.lllple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.201 36.6 36.7 1770.1 1853.8 

0.0001 3.200 38.9 40.4 1343.2 

0.0002 3.209 39.6 36.7 1339.2 
0.0003 3.205 36.4 33.6 1106.2 

0.0004 3.211 38.6 43.1 1112.0 

0.0005 3.210 60.6 52.3 1056.5 

0.0006 3.212 37.4 36.1 966.6 

0.0007 3.225 35.4 52.2 858.6 

0.0008 3.226 42.1 38.1 799.5 

2279.9 
2331.9 
2581.8 
2548.9 
2635.8 
2726.2 
2904.9 
2898.0 
3651.7 
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2 0.0001 
3 0.0002 
4 0.0003 
5 0.0004 
6 0.0005 
7 0.0006 
8 0.0007 
9 0.0008 
10 0.001 

log plot = 11.2ti.02 

Table U118. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 5 m NaCl at 25°C. [233U022’] - lob7 M, [HDEHP] = 1 .2Sx10s5 M in Heptane. 

Background cpm Extraction, cpm 
hlnpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.905 35.3 35.1 3022.5 733.5 
1160.5 
1300.4 
1576.6 
1569.5 
1700.3 
1913.8 
1942.8 
2075.9 
2195.2 

2.908 39.2 34.9 2604.7 
2.906 31.0 36.8 2462.0 
2.909 37.9 38.1 2205.9 
2.911 36.3 40.3 2173.2 
2.910 32.8 37.5 2082.2 
2.915 36.8 37.5 1809.6 
2.912 37.3 38.1 1776.0 
2.913 37.7 35.8 1662.9 
2.919 35.5 35.5 1563.6 

Table U119. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 5 m NaCl at 25°C. [233U022’] - 10s7 M, [HDEHP] = 1.28~10-~ M in Heptane. 

Background cpm Extraction, cpm 
knpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.105 37.3 38.3 3342.9 421.8 
2 0.000 1 2.102 38.5 34.9 3238.9 495.0 
3 0.0002 2.123 35.0 38.7 3242.6 484.0 
4 0.0003 2.102 36.5 35.8 3233.4 551.9 
5 0.0004 2.129 38.5 35.3 3194.4 477.6 
6 0.0005 2.115 39.8 36.1 3206.4 543.7 
7 0.0006 2.109 33.6 39.1 3134.3 591.0 
8 0.0008 2.112 39.3 36.4 3138.0 601.3 
9 0.001 2.120 37.7 35.8 3185.2 618.2 

log PlOl = 11.96a.05 
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Table Ul20. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 5 m NaCl at 25°C. [233U022’] - 10m7 M, [HDEHP] = 1.28~10‘~ M in Heptane. 

Background cpm Extraction, cpm 

%Ullpk # LT, M pHr Organic Aqueous Organic Aqueous 
1 0.0 2.742 37.1 33.2 2816.5 991.1 
2 1 .OOxlO~ 2.661 36.0 39.8 2477.3 1290.3 
3 2.OOxlO~ 2.635 42.1 37.4 2180.8 1554.6 
4 3.OOxlO~ 2.610 37.1 38.8 1983.7 1834.6 
5 4.OOxlO~ 2.626 38.9 34.6 1984.7 1812.4 
6 5.OOxlO~ 2.624 39.4 37.4 1817.4 1973.2 
7 6.00~10~ 2.621 40.2 39.9 1755.0 2064.2 
8 s.33x10A 2.610 39.8 35.6 1373.6 2057.3 
9 1.00x10” 2.602 37.5 37.3 1387.5 2431.8 

log ptot = 11.55&0.01 

Table U121. Solvent Extraction Data for Apparent Stability Constants of Uranium with 

EDTA in 5 m NaCl at 25°C. [233U022’] - 10s7 M, [HDEHP] = 1.28~10-~ M in Heptane. 

Background cpm Extraction, cpm 

&Inpk # LT, M 
1 0.0 

plih 
2.722 

Organic 
47.1 

Aqueous 
43.3 

Organic 
1716.7 

Aqueous 

2179.1 
2 0.0001 
3 0.0002 
4 0.0003 
5 0.0004 
6 0.0005 
7 0.0006 
8 o.ooos 
9 0.001 

log plot = 11.29+0.01 

2.711 43.1 45.7 1496.4 2323.8 
2.707 43.9 44.5 1366.6 2428.0 
2.702 39.1 40.9 1668.9 2158.3 
2.79s 42.9 36.4 1170.5 2666.1 
2.700 41.8 44.2 1025.4 2801.7 
2.796 42.9 47.5 955.3 2893.0 
2.811 39.2 43.9 800.9 2926.6 
2.809 49.3 34.7 855.3 3046.9 
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Table Npl. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Acetate in 0.3 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.00947 M in n- 
Heptane. 

Background, cpm Extraction, cpm 
&Illpk # LT, M pHr Organic Aqueous Organic Aqueous 

33 0.0 4.701 71.0 68.1 959.3 1186.3 
34 0.00724 4.884 63.1 66.8 980.5 1062.4 
35 0.014s 4.955 62.8 68.3 1114.0 873.7 
36 0.0296 4.952 66.2 63.5 1053.4 953.0 
37 0.0592 4.987 65.0 64.8 1063.1 1029.5 
38 0.0888 4.996 68.1 62.9 856.5 1089.4 
39 0.1184 5.005 61.5 71.0 813.3 1178.6 
40 0.1480 5.011 69.2 64.0 813.9 1278.9 

log plot = 1.1 l&.02 

Table Np2. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Acetate in 0.3 m NaCl at 25°C. [237Np02+] - low6 M, [HDEHP] = 0.00947 M in n- 
Hentane. 

&.Illple # LT, M pHr 
41 0.0 2.664 86.3 
42 0.004 3.548 so.5 
43 0.01 4.352 93.4 
44 0.02 4.625 81.3 
45 0.04 4.796 81.8 
46 0.08 4.91s 89.4 
47 0.12 4.965 83.0 
48 0.16 5.002 82.2 
49 0.20 5.033 83.2 

Background, cpm 
Organic Aqueous 

85.7 
90.0 
78.6 
85.9 
81.9 
79.7 
84.3 
82.2 
83.2 

Extraction, cpm 
Organic Aqueous 

189.2 2438.5 
217.1 2459.6 
666.1 1972.3 
1183.9 1462.2 
1524.5 1081.6 
1517.3 952.4 
1607.3 1015.3 
1531.2 1076.9 
1337.7 1003.3 

log p,or = 1.00&0.01 
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Table Np3. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Acetate in 0.3 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.00947 M in n- 
Hentane. 

%iITlpk # LT, M pHr 

25 0.0 5.425 
26 0.0075 4.950 
27 0.015 4.953 
28 0.03 4.959 
29 0.06 4.97 1 
30 0.09 4.975 
31 0.12 4.982 

Background, cpm 

Organic Aqueous 

72.2 81.1 
72.5 69.2 
77.1 70.4 
73.9 70.0 
70.4 77.2 
75.1 77.9 
74.0 70.2 

Extraction, cpm 

Organic Aqueous 

2943.3 397.8 
2892.7 416.9 
2891.0 421.2 
2837.1 434.7 
2816.8 513.0 
2802.4 592.5 
2648.5 634.3 

32 0.15 4.987 74.3 72.1 2533.8 720.4 
log plot = 1.10&0.01 

Table Np4. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Acetate in 1 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

%UlIpk # LT, M pti Organic Aqueous Organic Aqueous 

33 0.0 5.046 59.8 66.1 2092.0 388.0 
34 0.0073 1 4.954 65.8 65.8 2068.0 393.8 
35 0.01462 4.967 64.5 59.1 2086.7 389.4 
36 0.02924 4.983 64.5 59.3 1943.9 408.4 
37 0.05848 5.010 61.0 61.4 1924.0 488.3 
38 0.08772 5.021 58.4 62.5 1883.7 518.5 
39 0.11696 5.027 61.1 61.5 1796.9 588.4 
40 0.1462 5.032 66.0 54.5 1691.4 662.4 

log plol = 1.07ti.02 

Table Np5. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Acetate in 1 m NaCl at 25°C. [‘37Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

%ITl~k # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.107 81.2 79.0 285.6 2416.3 
2 0.01 4.660 83.8 74.6 1438.3 1154.3 
3 0.02 4.788 82.8 84.6 1717.4 880.5 
4 0.04 4.885 79.6 76.8 1721.2 830.0 
5 0.08 4.959 81.4 116.0 1580.7 981.2 
6 0.12 4.995 196.2 90.4 1436.9 1071.2 
7 0.16 5.017 so.2 80.8 1186.0 1263.0 
8 0.20 5.034 79.4 so.4 1052.5 1400.1 

log plol = 1.22ti.03 



Table Np6. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Acetate in 2 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.00947 M in n-Heptane. 

%U-npk # LT, M 

17 0.0 

pHr 

5.020 

Background, cpm 

Organic Aqueous 

70.2 71.3 

Extraction, cpm 

Organic Aqueous 

2777.8 539.1 
18 0.0075 5.002 77.3 69.5 2762.3 559.9 
19 0.015 5.000 79.3 72.1 2746.2 585.7 
20 0.030 4.994 72.9 73.8 2598.2 659.0 
21 0.060 4.99 1 70.1 75.1 2545.4 774.9 
22 0.090 4.989 78.3 71.7 2366.8 887.2 
23 0.120 4.990 75.0 69.6 2237.2 1032.1 
24 0.150 4.989 84.8 71.9 2018.9 1186.8 

log p,o, = 1.19?zO.o3 

Table Np7. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Acetate in 2 m NaCl at 25°C. [237Np02+] - 10T6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

&lllpk # LT, M PI3 Organic Aqueous Organic Aqueous 

0.0 4.999 70.3 63.5 1045.3 1145.4 
0.0072 4.905 64.8 60.1 106i.9 1242.7 
0.0144 4.906 68.1 59.6 968.1 1305.0 
0.0288 4.913 62.4 60.8 976.8 1404.4 
0.0576 4.923 66.8 63.1 717.8 1483.0 
0.0864 4.932 66.7 73.0 653.6 1600.6 
0.1152 4.93 1 60.1 64.9 561.5 1615.6 
0.144 4.935 69.8 66.7 506.1 1729.9 

log p,o, = 1.31ti.03 

Table Np8. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Acetate in 3 m NaCl at 25°C. [237Np02f] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

%3.IIl~le # LT, M pHr Organic Aqueous Organic Aqueous 

9 0.0 4.929 97.6 104.8 2531.6 726.0 
10 0.007 4.967 109.4 100.0 2354.5 821.1 
11 0.014 4.967 107.6 110.8 2327.0 861.5 
12 0.028 4.967 93.4 88.2 2190.6 982.5 
13 0.056 4.985 94.8 100.6 1932.6 1231.8 
14 0.084 4.995 95.4 85.4 1807.6 1454.5 
15 0.112 5.006 99.0 95.8 1684.9 1607.4 
16 0.1403 5.010 97.6 95.8 1513.7 1794.8 

log p,o* = 1.49ti.01 
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Table Np9. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Acetate in 3 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
Sample # LT, M PHr Organic Aqueous Organic Aqueous 

9 0.0 4.613 70.3 63.1 1348.0 916.4 
10 0.0070 4.877 64.0 65.8 1311.8 997.9 
11 0.0141 4.898 72.8 63.1 1237.7 1049.8 
12 0.028 1 4.923 71.1 57.6 1104.3 1174.5 
13 0.0562 4.950 69.8 65.5 949.8 1337.6 
14 0.0844 4.965 71.3 63.6 783.3 1729.8 
15 0.1125 4.977 61.2 54.0 675.8 1552.1 
16 0.1406 4.987 64.7 61.7 540.8 1561.4 

log plol = 1.61&01 

Table NplO. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Acetate in 3 m NaCl at 25°C. [237Np02+] - low6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Sample # LT, M PHI 

Background, cpm 
Organic Aqueous 

Extraction, cpm 
Organic Aqueous 

11 0.0 4.492 97.8 99.4 1854.1 590.0 
12 0.004 4.669 116.8 156.8 1842.4 681.0 
13 0.01 4.719 111.6 85.4 1839.1 689.2 
14 0.02 4.785 118.0 104.8 1887.7 783.1 
15 0.04 4.859 93.2 94.6 1524.5 972.5 
16 0.08 4.930 118.8 95.0 1300.6 1244.9 
17 0.12 4.970 86.2 111.2 JO14.3 1512.6 
18 0.16 4.997 113.0 111.0 850.0 1696.3 
19 0.20 5.019 101.6 99.8 1047.7 1840.8 

log /3,,,, = 1.56ti.03 

Table Npll. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Acetate in 4 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cum Extraction. cnm 
Sample # LT, M 

1 0.0 
2 0.0069 
3 0.0138 
4 0.0276 
5 0.0552 
6 0.0828 
7 0.1104 
8 0.1380 

PHr Organic 
4.980 125.0 
4.927 115.2 
4.959 118.8 
4.983 106.0 
4.999 103.0 
5.008 107.8 
5.019 103.0 
5.024 106.6 

Aqueous Organic 
109.2 3954.1 
134.4 3730.6 
100.8 3867.9 
109.2 3870.1 
110.2 3441.1 
91.0 3342.3 
106.6 3077.1 
103.0 2809.8 

Aqueous 
888.4 
967.7 
908.5 
1015.4 
1388.7 
15 16.9 
1763.7 
2009.2 

log plol = 1.504.02 
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Table Np12. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Acetate in 4 m NaCl at 25°C. [237Np02f] - 10e6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

Sample # LT, M PHr Organic Aqueous Organic Aqueous 

17 0.0 4.865 63.7 65.6 1838.3 656.5 
18 0.0069 4.909 63.4 60.6 1842.4 675.3 
19 0.0138 4.914 66.3 67.8 1735.3 705.6 
20 0.0276 4.930 64.1 64.4 1652.8 844.9 
21 0.0552 4.95 1 67.5 66.3 1439.6 967.1 
22 0.0828 4.967 65.3 66.4 1170.8 1086.0 

23 0.1104 4.973 67.3 63.9 1158.1 1308.1 
24 0.1380 4.980 61.0 70.5 972.7 1413.9 

log p10, = 1.54kO.01 

Table Np13. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Acetate in 4 m NaCl at 25°C. [237Np02+] - low6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

Sample # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 5.131 78.4 79.6 1900.4 490.4 

2 0.004 4.674 83.6 82.8 1806.5 533.0 
3 0.01 4.719 79.8 76.0 1753.2 620.3 
4 0.02 4.779 84.6 67.8 1739.5 711.5 
5 0.04 4.847 81.0 78.2 1480.3 918.3 
6 0.08 4.927 87.4 109.6 1202.9 1202.7 
7 0.12 4.968 96.2 95.4 977.0 1444.1 
8 0.16 4.999 96.8 91.2 806.8 1658.6 
9 0.20 5.024 104.2 99.6 709.3 1882.8 

log plO, = 1.92fi.01 

Table Np14. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Acetate in 5 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

Sample # LT, M PHr Organic Aqueous Organic Aqueous 

41 0.0 4.211 65.8 66.2 1904.8 328.0 
42 0.0068 4.920 70.9 63.4 1705.4 431.3 
43 0.0135 4.975 65.7 67.1 1706.9 416.5 
44 0.0270 4.958 70.5 64.3 1492.3 413.5 
45 0.054 1 4.998 65.7 69.3 1389.4 576.5 

46 0.0812 4.998 71.4 69.4 1172.7 852.2 
47 0.1082 5.014 61.6 59.8 1135.0 978.0 
48 0.1353 5.051 68.9 64.7 1011.5 1025.3 

log plo* = 1.8010.02 



Table Np15. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 0.2 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane 

Background, cpm Extraction, cpm 
Sample # LT, M PHr Organic Aqueous Organic Aqueous 

1 0.0 4.667 52.0 53.7 2825.5 543.3 
2 0.0 4.610 52.4 52.1 2530.5 642.5 
3 0.0197 4.905 60.8 57.5 2595.7 573.1 
4 0.0394 4.949 55.1 106.9 2562.6 726.9 
5 0.0788 5.000 76.3 159.4 2464.4 1007.9 
6 0.1182 5.004 137.5 59.1 2204.5 1049.0 
7 0.1576 5.045 71.6 65.5 1995.6 1025.5 
8 0.1576 5.047 54.2 132.2 2246.3 1055.0 
9 0.1970 5.060 65.0 183.2 2119.2 1165.1 
10 0.1970 5.063 65.7 57.9 2385.7 1141.4 

log PlOl = 1.49ti.10 

Table Np16. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Lactate in 0.3 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.00947 M in n-Heptane 

Background, cpm Extraction, cpm 
Sample # LT, M PHr Organic Aqueous Organic Aqueous 

1 0.0 4.682 50.1 50.9 3957.0 1280.6 
2 0.0194 4.758 49.6 51.8 1932.8 907.8 
3 0.0388 4.800 55.6 47.5 1741.1 1150.5 
4 0.0388 4.822 49.2 52.2 4302.1 1488.5 
5 0.0582 4.847 54.4 51.5 2193.8 1427.7 
6 0.1165 4.862 59.3 50.4 1217.4 1496.4 
7 0.1553 4.904 52.3 52.2 1308.6 1896.9 
8 0.1942 4.936 50.5 56.1 1736.1 2976.9 

log PlOl = 1.76ti.01 

Table Np17. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Lactate in 0.3 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane 

Background, cpm Extraction, cpm 
Sample # LT, M PHr Organic Aqueous Organic Aqueous 

41 0.0 3.387 55.1 53.6 834.4 2849.4 
42 0.0068 4.290 61.5 57.7 1973.2 1592.2 
43 0.0137 4.45 1 78.8 65.8 2218.7 1483.5 
44 0.0274 4.601 151.9 50.5 2319.4 1342.8 
45 0.0547 4.705 51.6 57.1 2107.3 1492.1 
46 0.0821 4.771 62.8 53.4 1827.3 1632.6 
47 0.1094 4.816 53.1 61.9 1574.8 1713.2 
48 0.1368 4.874 50.9 57.3 747.2 1035.0 

log plo, = 1.81fl.02 
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Table Np18. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 1 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

Sample # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.628 52.3 55.0 2307.8 630.9 
2 0.0195 4.713 48.0 50.2 2320.9 778.3 

3 0.0390 4.73 1 52.0 54.4 1880.7 1036.9 
4 0.0584 4.753 52.7 48.3 1826.5 1234.6 
5 0.1169 4.795 65.2 52.6 1274.3 1625.6 
6 0.1558 4.803 49.6 50.0 1128.6 1841.6 

7 0.1948 4.813 49.3 48.7 1115.4 1768.7 

log proI = 1.51a.02 

Table Npl9. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 1 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Sample # Lr, M 

1 0.0 

pHr 

4.253 

Background, cpm 
Organic Aqueous 

54.1 52.0 

Extraction, cpm 
Organic Aqueous 

1170.8 615.8 
2 0.0 4.238 56.6 50.8 947.3 594.2 
3 0.0 4.27 1 54.8 66.9 876.9 641.1 
4 0.0385 4.680 61.0 56.3 1218.2 717.5 
5 0.0385 4.753 50.7 60.6 1408.5 666.5 
6 0.0385 4.804 57.5 49.7 1341.2 637.6 
7 0.0769 4.875 61.4 66.9 1153.8 638.3 
8 0.0769 4.865 59.1 52.5 1224.2 685.1 
9 0.0769 4.876 64.8 54.3 1130.7 707.3 
10 0.1154 4.923 60.7 57.4 1149.5 790.4 

11 0.1154 4.933 58.8 59.7 1067.1 766.6 
12 0.1539 4.942 56.6 55.4 1165.9 838.0 
13 0.1539 4.940 48.2 58.2 1408.7 809.4 

log PI01 = 1.46ti.02 
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Table Np20. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 1 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

&IIlpk # LT, M pi-h- Organic Aqueous Organic Aqueous 
33 0.0 4.945 60.8 53.3 2931.3 531.1 
34 0.0067 4.755 53.4 56.4 2790.6 618.9 
35 0.0135 4.757 53.8 54.2 2810.7 681.2 
36 0.0269 4.762 62.3 64.2 2743 .O 737.6 
37 0.0538 4.778 57.2 68.3 2542.1 949.7 
38 0.0808 4.793 59.4 59.4 2404.5 1081.1 
39 0.1077 4.803 59.5 52.7 2110.6 1322.1 
40 0.1346 4.816 64.3 52.9 1882.7 1464.6 

log plol = 1.48+0.02 

Table Np21. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 2 m NaCl at 25°C. [237Np02+] - 10V6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

hnple # LT, M pHr Organic Aqueous Organic Aqueous 
1 0.0 4.820 53.9 55.7 1521.9 163.5 
2 0.0197 5.040 54.5 58.7 201 i.1 284.1 
3 0.0590 5.055 53.8 52.3 1473.8 355.5 
4 0.0786 5.061 88.8 47.9 1715.7 423 .O 
5 0.0983 5.061 50.2 49.6 1972.2 501.3 
6 0.1179 5.044 54.1 51.9 1718.3 545.0 
7 0.1573 5.060 55.0 53.0 2130.9 726.9 
8 0.1966 5.081 54.8 55.7 1284.4 612.4 

log proI = 1.41a.02 

Table Np22. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 2 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

%impk # LT, M pHr Organic Aqueous Organic Aqueous 
1 0.0 4.600 47.7 52.9 1090.4 219.7 
2 0.0197 4.820 54.4 46.9 1359.6 340.6 
3 0.0590 4.851 51.3 52.7 1478.3 381.6 
4 0.0786 4.867 46.5 55.1 1526.7 484.6 
5 0.0983 4.869 51.9 47.8 1523.0 508.2 
6 0.1179 4.885 47.8 55.2 1565.3 682.7 
7 0.1573 4.901 51.8 45.2 1191.5 656.0 
8 0.1573 4.918 54.4 50.7 1397.7 794.9 

log plol = 1.46ti.02 
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Table Np23. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 2 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
%lTlpk # LT, M pHr Organic Aqueous Organic Aqueous 

25 0.0 4.893 57.0 56.4 3227.8 350.5 
26 0.0066 4.825 57.9 58.4 3027.0 396.4 
27 0.0133 4.828 65.4 67.6 2821.9 618.2 
28 0.0266 4.893 48.7 67.7 2907.3 652.2 
29 0.053 1 4.863 72.4 58.8 2752.1 765.2 
30 0.0797 4.876 50.0 58.0 2396.1 1066.4 
31 0.1062 4.850 60.0 52.5 1962.5 1459.0 
32 0.1328 4.841 72.7 58.9 1745.7 1590.4 

log proI = 1.58ti.03 

Table Np24. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 3 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
Sample # LT, M pHl- Organic Aqueous Organic Aqueous 

1 0.0 4.860 54.6 56.6 2181..9 497.8 
3 0.0093 4.949 50.9 55.0 3605.1 990.1 
2 0.0207 4.930 50.1 52.3 2178.5 837.4 
4 0.0560 4.959 49.9 52.5 2078.3 1246.2 
5 0.0746 4.966 54.0 52.1 2970.6 1503.5 
6 0.1120 4.970 62.1 53.3 1758.4 1777.2 
7 0.1866 4.989 50.1 53.1 948.5 1646.1 
8 0.1866 4.984 51.7 46.4 939.6 1478.8 

log p101 = 1.754.03 

Table Np25. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 3 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
Sample # L-r, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.705 51.8 58.4 13 10.2 265.0 
2 0.0 4.721 50.9 50.2 1420.0 200.0 
3 0.0184 4.740 55.6 48.4 1907.6 281.8 
4 0.0369 4.707 48.4 51.1 1652.9 335.4 
5 0.0737 4.733 52.2 53.8 1467.0 518.2 
6 0.1106 4.749 49.0 51.1 1352.4 657.0 
7 0.1474 4.752 55.8 47.8 1204.2 769.0 
8 0.1474 4.797 59.6 52.7 1305.8 727.8 

log plot = 1.78a.02 
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Table Np26. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 3 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

Sample # LT, M pti Organic Aqueous Organic Aqueous 
1 0.0 4.976 61.3 51.0 3158.7 244.9 
3 0.00649 4.888 65.1 59.4 3189.0 345.6 
2 0.01298 4.868 68.1 77.9 3132.6 356.5 
4 0.02596 4.862 59.0 64.7 2844.3 540.4 
5 0.05 192 4.858 63.7 52.5 2486.9 851.5 
6 0.07788 4.861 56.6 51.6 2568.6 841.8 
7 0.10384 4.85 1 54.8 61.4 1762.8 1556.7 
8 0.1298 4.855 50.9 58.6 1914.2 1367.8 

log pto, = 1.74ti.04 

Table Np27. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 4 m NaCl at 25°C. [237Np021] - low6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

?Xmpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 5.007 70.0 49.4 852.6 255.0 
2 0.0 4.967 64.8 49.8 2264.9 341.8 
3 0.012 4.950 49.6 67.6 965.0 318.8 
4 0.012 4.982 78.1 55.4 1534.7 413.3 

5 0.024 4.970 65.5 52.4 1048.4 382.5 
6 0.024 4.975 82.2 52.4 1070.1 381.4 
7 0.024 4.979 53.1 57.8 1007.8 405.0 
8 0.049 5.021 54.5 57.1 951.7 569.9 

9 0.049 4.977 98.5 60.0 1042.7 551.1 

10 0.073 4.950 82.1 60.2 901.2 599.1 

11 0.098 4.983 82.5 61.0 821.7 671.0 

12 0.122 4.972 51.3 59.2 673.1 647.7 

13 0.122 4.97 1 56.6 57.9 777.8 757.1 

14 0.122 4.97 1 67.2 61.9 735.1 742.5 

log pro, = 1.87ti.02 
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Table Np28. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 4 m NaCl at 25°C. [237Np02+] - low6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
sample # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.749 52.8 51.4 
2 0.0122 4.956 56.2 47.7 
3 0.0245 4.943 53.9 53.9 
4 0.0490 4.902 51.3 52.7 
5 0.0734 4.920 49.4 56.7 
6 0.0734 4.955 56.5 49.0 
7 0.0979 4.950 53.8 52.7 
8 0.1224 4.972 50.9 55.3 

log pro, = 2.02ti.02 

3472.8 360.4 
2475.3 487.4 
2357.1 634.5 
2355.3 989.3 
1902.6 1011.6 
2051.1 1197.6 
2075.7 1665.5 
1730.2 1741.3 

Table Np29. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 4 m NaCl at 25°C. [237Np02C] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
%U’Ilple # LT, M pHr Organic Aqueous Organic Aqueous 

9 0.0 4.979 53.8 51.7 3244.2 216.9 
10 0.006 4.868 55.3 72.7 3224.3 258.1 
11 0.012 4.85 1 47.2 78.0 3166.3 307.5 
12 0.024 4.842 55.4 77.1 3112.9 366.0 
13 0.049 4.850 59.4 66.7 2965.4 529.7 
14 0.073 4.842 62.1 61.6 2664.8 780.0 
15 0.098 4.833 62.5 49.7 2196.2 1183.1 
16 0.122 4.836 62.8 70.7 2135.9 1320.0 

log plol = 1.91ti.02 

Table Np30. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 5 m NaCl at 25°C. [237Np02+] - lob6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
thllple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.494 52.0 52.0 799.0 397.0 
2 0.0 4.300 52.0 52.0 720.0 334.0 
3 0.0126 4.363 52.0 52.0 605.0 540.0 
4 0.0252 4.357 52.0 52.0 460.0 612.0 
5 0.0503 4.354 52.0 52.0 378.0 594.0 
6 0.0755 4.361 52.0 52.0 233.0 806.0 
7 0.1008 4.360 52.0 52.0 183.0 820.0 

log /3101 = 2.OOti.03 
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Table Np31. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 5 m NaCl at 25°C. [237Np02+] - 10V6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

t%lJ.Tlple # LT, M 
1 0.0 

pHr 
4.967 

Organic 
50.9 

Aqueous 
55.3 

Organic 
2572.5 

Aqueous 

230.0 

2 0.01246 4.958 53.7 49.2 2501.0 269.2 

3 0.02492 4.960 50.3 57.6 2698.8 482.0 
4 0.03738 4.974 50.0 50.8 3118.7 804.1 

5 0.04984 4.972 45.9 51.5 2161.0 528.0 

6 0.07476 4.950 55.8 50.9 2138.6 914.7 

7 0.09968 4.960 51.7 51.7 1844.0 1223.4 

8 0.1439 4.940 46.7 48.8 1498.9 1431.3 

log pIor = 1.93ti.02 

Table Np32. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 5 m NaCl at 25°C. [237Np021] - 10s6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

kIlpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.953 50.5 50.9 2348.4 305.4 
2 0.0 4.989 47.5 44.5 2440.7 277.7 
3 0.018 4.98 1 49.5 46.8 2263.6 421.0 
4 0.018 4.97 1 46.8 49.8 2217.3 441.0 
5 0.036 4.997 49.6 53.0 2108.8 622.3 
6 0.036 5.007 47.4 49.0 2041.5 598.8 
7 0.072 5.073 50.3 52.5 1783.8 872.7 
8 0.072 5.067 45.6 51.8 1828.5 837.3 

9 0.108 4.977 52.2 52.1 1564.7 1059.7 
10 0.108 4.996 51.8 49.3 1583.0 1082.5 
11 0.144 5.006 47.7 53.3 1421.6 1252.5 
12 0.144 5.008 51.5 50.7 1611.2 1156.7 
13 0.180 5.052 52.9 52.1 1390.0 1420.5 
14 0.180 5.073 47.3 49.1 1268.3 1355.4 

log proI = 1.88ti.02 

451 



Table Np33. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 5 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
!hlTIple # LT, M PHI- Organic Aqueous Organic Aqueous 

1 0.0 5.041 53.2 48.3 2119.7 463.4 
2 0.0 5.081 51.0 45.6 2113.3 550.3 
3 0.0 5.085 52.7 47.0 2144.2 494.9 
4 0.018 5.028 49.3 49.7 1816.7 785.4 
5 0.018 5.019 48.0 52.5 1902.4 644.4 
6 0.036 5.039 49.0 46.5 1759.2 751.3 
7 0.036 5.022 53.7 51.8 1684.7 800.6 
8 0.072 5.048 47.2 52.7 1507.3 963.1 
9 0.072 5.057 48.3 50.2 1486.9 993.5 
10 0.072 5.037 50.4 53.6 1529.1 1024.1 
11 0.108 5.043 53.8 50.3 1420.5 1183.0 
12 0.108 5.042 53.6 57.7 1375.6 1125.0 
13 0.144 5.059 51.8 50.6 1264.4 1241.7 
14 0.144 5.067 49.7 53.4 1303.0 1161.5 
15 0.180 5.061 54.2 53.1 1198.3 1292.6 

log plor = 1.96fi.02 

Table Np34. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Lactate in 5 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

%lTlpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.983 74.0 57.5 3349.1 337.9 

2 0.006 4.829 57.4 68.9 3151.3 407.6 

3 0.012 4.829 112.4 48.9 3080.6 477.3 

4 0.025 4.827 54.2 64.3 2929.6 555.3 

5 0.050 4.824 51.6 87.3 2623.9 851.3 

6 0.075 4.83 1 60.0 59.3 1960.5 1391.6 

7 0.100 4.840 99.6 61.7 1741.2 1487.2 

8 0.125 4.842 55.5 63.2 1553.9 1750.7 

log PlOl = 2.05d.02 
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Table Np35. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Oxalate in 0.3 m NaCl at 25°C. [237Np02+] - 10T6 M, [HDEHP] = 0.00947 M in TZ- 

Heptane. 

Background, cpm Extraction, cpm 

~~pk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 5.415 34.4 30.9 2711.6 672.5 

5.ox1o-5 5.426 29.9 31.4 2601.6 715.5 

0.00010 5.430 31.5 36.2 2494.4 776.8 

0.00015 5.431 30.1 34.1 2649.7 918.8 

0.00020 5.430 28.6 30.7 2272.6 950.7 

0.00025 5.447 28.8 31.7 2600.2 1096.6 

0.00030 5.432 30.5 35.5 2041.1 1036.4 

0.00040 5.461 32.0 31.0 2014.2 1092.0 

0.00050 5.479 31.9 33.1 2410.6 1405.6 

log plol = 3.62d.02 

Table Np36. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Oxalate in 0.3 m NaCl at 25°C. [237Np02+] - 10T6 M, [HDEHP] = 0.00947 M in n- 

Heptane. 

Background, cpm Extraction, cpm 

%UIlple # LT, M pHr Organic Aqueous Organic Aqueous 
1 0.0 4.456 70.2 60.6 2674.5 1557.0 
2 5.ox1o-5 4.479 68.6 66.9 1955.2 1561.3 
3 0.000101 4.502 59.2 66.0 2445.8 1775.9 
4 0.000202 4.479 84.6 63.4 874.5 1696.6 
5 0.000404 4.524 63.5 63.8 1549.1 2256.4 
6 0.000606 4.522 63.2 68.0 449.8 2000.3 
7 0.000808 4.563 62.0 66.3 1487.9 2507.3 
8 0.001010 4.554 67.6 63.2 1444.6 2644.0 

log plot = 3.65d.03 
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Table Np37. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Oxalate in 1 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
Sample # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 5.370 62.8 114.4 2342.0 654.0 
2 9.4x1o-5 5.368 63.7 78.1 2120.4 797.7 
3 0.000189 5.337 51.0 61.3 1923.9 981.9 
4 0.000283 5.304 57.6 53.1 1806.7 1128.1 
5 0.000378 5.303 59.6 97.9 1618.0 1185.2 
6 0.000566 5.384 105.0 61.2 1645.5 1236.9 
7 0.000755 5.392 58.2 93.1 1458.0 1309.2 
8 0.000944 5.420 63.4 77.1 1410.0 1321.1 

log plol = 3.58a.02 

Table Np38. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Oxalate in 1 m NaCl at 25°C. [237Np02f] - 10e6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
%iInpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 5.3 15 34.5 33.2 3329.6 169.0 
2 9.4x1o-5 5.348 34.4 36.1 3041.4 293.2 

3 0.000189 5.363 33.9 30.0 2899.9 316.0 
4 0.000283 5.352 34.7 27.1 3008.1 289.2 
5 0.000378 5.340 29.2 37.2 2832.7 398.6 
6 0.000566 5.332 35.8 30.1 2967.2 499.7 
7 0.000566 5.321 32.4 29.1 2809.4 484.6 
8 0.000755 5.329 31.2 34.3 2918.4 621.4 
9 0.000944 5.326 41.4 34.9 2675.4 713.1 

log plol = 3.62ti.02 

Table Np39. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Oxalate in 1 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
hIlpk # LT, M pHr Organic Aqueous Organic Aqueous 

9 0.0 4.821 87.5 67.3 3725.7 357.5 
10 5.ox1o-5 4.895 64.4 59.9 3456.9 443.0 

11 0.0001 4.874 60.6 69.0 3589.3 483.2 
12 0.0002 4.895 62.0 71.8 1918.5 617.8 
13 0.0004 4.899 63.1 65.8 1680.7 854.5 
14 0.0006 4.885 64.3 66.6 1360.2 1184.7 
15 0.0008 4.892 68.7 62.6 1095.6 1395.5 
16 0.0010 4.874 75.8 71.1 1395.0 1604.7 

log plol = 3.9820.10 
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Table Np40. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Oxalate in 1 m NaCl at 25°C. [ 2 3 7 ~ p ~ z f ]  - My [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
Sample# LT,M pHr Organic Aqueous Organic Aqueous 

9 0.0 4.821 87.5 67.3 4546.0 520.0 
10 5.0x10-~ 4.895 64.4 59.9 448 1.2 663.8 
11 0.000 1 4.874 60.6 69.0 4606.8 694.2 
12 0.0002 4.895 62.0 71.8 2858.8 935.6 
13 0.0004 4.899 63.1 65.8 25 16.2 1283.2 
14 0.0006 4.885 64.3 66.6 1977.4 1816.8 
15 0.0008 4.892 68.7 62.6 1616.6 2144.8 
16 0.001 4.874 75.8 71.1 1716.4 2503.8 

Table Np41. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Oxalate in 1 rn NaCl at 25°C. [237~p~ ; ]  - M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
Sample # 

17 
18 
19 
20 
2 1 
22 
23 

Organic Aaueous Organic Aaueous 

Table Np42. Solvent Extraction --- Data for Apparent Stability Constants of Neptunium with 
Oxalate in 2 m NaCl at 25°C. [ " " N ' N ~ O ~ ]  - M, [HDEHP] = 0.00947 M in n-Heptane. 

Background. c ~ m  Extraction, c ~ m  
Sample# LT,M pHr Organic Aqueous Organic Aqueous 

7 0.0 4.867 71.0 73.2 2476.0 650.8 
8 4 . 9 1 5 ~ 1 ~ ~  4.931 7 1 .O 
9 9.830x10-~ 4.995 62.7 
10 0.0001966 4.93 1 62.1 
11 0.0003932 4.968 61.2 
12 0.0005898 4.927 59.0 
13 0.0007864 4.963 65.2 
14 0.0009830 4.947 62.6 
log Plol = 4.20M.02 



Table Np43. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Oxalate in 3 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
%UIlpk # LT, M pHr Organic Aqueous Organic Aqueous 

25 0.0 4.641 60.4 65.2 1793.6 723.5 
26 4.765~10-~ 4.893 57.5 49.2 1763.0 697.6 

27 9.53x1o-5 4.930 52.4 50.1 1623.5 880.9 

28 0.0001906 4.956 56.6 54.2 1411.1 1097.4 
29 0.00038 12 4.974 51.5 52.9 1032.4 1469.0 
30 0.00057 18 4.945 57.1 59.4 667.2 1802.1 
31 0.0007624 4.948 57.1 51.1 606.0 1826.5 
32 0.0009530 4.961 50.4 55.4 419.1 2044.1 
log proI = 4.05ti.02 

Table Np44. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Oxalate in 3 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
?kUI’lple # LT, M pHr Organic Aqueous Organic Aqueous 

25 0.0 4.641 60.4 65.2 2326.9 848.3 
26 4.77x1o-5 4.893 57.5 49.2 2203.9 874.7 

27 9.53x1o-5 4.930 52.4 50.1 2012.1 1087.3 

28 0.0001906 4.956 56.6 54.2 1730.2 1327.4 
29 0.00038 12 4.974 51.5 52.9 1276.1 1786.7 
30 0.0005718 4.945 57.1 59.4 818.3 2139.9 
31 0.0007624 4.948 57.1 51.1 748.4 2234.0 
32 0.000953 4.961 50.4 55.4 469.7 2496.4 
log plol = 4.06ti.01 

Table Np45. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Oxalate in 4 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
&llll3k # LT, M pHl- Organic Aqueous Organic Aqueous 

33 0.0 4.917 51.4 56.8 1908.5 606.2 
34 4.72~10-~ 4.941 47.1 51.1 1761.9 728.6 
35 9.42~10-~ 4.944 52.8 58.9 1592.8 895.8 
36 0.0001884 4.999 56.5 61.0 1331.1 1131.7 
37 0.0003768 5.014 56.9 58.8 929.9 1460.4 
38 0.0005652 4.97 1 50.3 49.3 675.2 1691.4 
39 0.0007536 4.973 58.4 56.6 557.4 1840.3 
40 0.0009420 4.996 53.4 50.2 1287.1 2586.7 
log PI,,, = 4.17ti.02 
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Table Np46. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Oxalate in 5 m NaCl at 25°C. [237Np02+] - 10d6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
&U-Ilpk # LT, M PHI- Organic Aqueous Organic Aqueous 

0.0 5.569 34.5 
5.ox1o-5 5.578 29.3 
0.00010 5.581 34.5 
0.00015 5.582 32.4 
0.00020 5.582 33.6 
0.00025 5.586 34.4 
0.00030 5.590 33.5 
0.00040 5.591 31.8 

9 0.00050 
log plol = 4.56~0.02 

5.590 36.8 

34.0 1747.2 1398.0 
30.3 1364.8 1848.6 
35.6 855.7 2245.6 
32.0 808.7 2336.3 
38.9 530.6 2561.0 
30.9 610.9 2761.0 
31.7 368.4 2660.3 
36.1 357.6 2997.6 
32.6 293.7 2990.0 

Table Np47. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Oxalate in 5 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
%UIlpk # LT, M pHr Organic Aqueous Organic Aqueous 

0.0 5.039 38.0 34.4 1771.6 1418.5 
5.ox1o-5 5.078 38.9 41.4 1390.9 1848.4 
0.00010 5.081 31.6 31.5 852.0 2246.0 
0.00015 5.099 36.1 32.3 832.0 2348.5 
0.00020 5.082 39.3 75.4 628.7 2781.4 
0.00020 5.096 32.1 41.4 554.3 2557.0 
0.00030 5.059 32.4 32.3 362.1 2626.4 
0.00040 5.091 40.8 36.6 367.2 2961.3 
0.00050 5.095 36.7 30.0 297.8 2972.2 

log plol = 4.71ti.02 
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Table Np48. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Oxalate in 5 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
hnple # LT, M pHr Organic Aqueous Organic Aqueous 

41 0.0 4.843 49.7 52.1 2127.7 475.8 
42 4.6~10‘~ 4.930 53.2 52.3 1971.1 612.5 
43 9.2x 10” 4.978 54.5 51.8 3661.6 832.8 
44 0.00018 5.020 50.9 50.8 1876.8 1284.2 
45 0.00037 5.036 52.0 53.1 2423.0 1646.0 
46 0.00055 5.051 50.5 53.2 2374.3 2063.5 
47 0.00074 5.058 46.1 46.9 565.2 1919.5 
48 0.00092 5.099 53.7 47.4 1732.2 2553.2 
log proI = 4.63ti.01 

Table Np49. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 0.1 m NaCl at 25°C. [237Np02f] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane 

Background, cpm Extraction, cpm 
%IIlple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.386 51.5 55.6 1469.6 1309.3 
2 0.0 
3 0.002 
4 0.004 
5 0.006 
6 0.008 
7 0.008 
8 0.012 
9 0.016 
10 0.020 
log plot = 2.97ti.01 

4.396 57.2 61.1 1289.9 1365.5 
4.822 68.3 58.5 1756.5 878.5 
4.875 54.2 55.3 1939.7 1031.3 
4.873 55.7 77.8 1733.5 1134.7 
4.989 60.2 64.5 1594.5 1076.0 
4.988 60.2 56.2 1622.6 1119.4 
5.071 50.6 47.7 1628.6 1183.5 
5.074 68.7 61.9 1409.4 1353.9 
5.151 69.4 62.3 1397.0 1381.5 
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Table Np50. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 0.3 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.00947 M in n-Heptane 

Background, cpm Extraction, cpm 
!blpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.491 80.9 59.9 1227.8 1477.6 
2 0.002 4.705 64.3 57.8 1664.6 903.1 
3 0.004 4.745 55.9 51.8 1707.7 904.6 
4 0.006 4.924 58.8 88.6 1926.5 954.7 
5 0.008 4.949 51.3 75.3 1660.8 917.3 
6 0.012 4.991 54.5 52.8 1459.9 1055.9 
7 0.016 5.077 49.7 284.6 1522.2 1547.6 
8 0.020 5.087 53.4 54.6 1592.1 1228.7 

log proI = 2.67ti.06 

Table Np51. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 0.3 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane 

Samnle # LT. M nHr 
49 0.0 3.490 
50 0.00098 4.429 
51 0.00197 4.650 
52 0.00394 4.798 
53 0.00787 4.888 
54 0.01181 4.928 
55 0.01574 4.943 
56 0.01968 4.957 

Background, cpm 
Organic Aqueous 

48.4 50.5 

Extraction, cpm 
Organic Aqueous 

721!2 2399.1 
50.2 52.9 1662.7 1416.5 
51.2 46.4 1977.4 1012.3 
52.8 54.7 2104.2 882.2 
52.1 47.6 2102.5 942.7 
51.8 51.1 1877.5 1064.7 
49.4 49.1 1760.0 1167.4 
54.9 54.1 1614.5 1291.9 

log plol = 2.63ti.02 

Table Np52. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 0.3 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.00947 M in n-Heptane 

Background, cpm Extraction, cpm 
klpk # LT, M pHr Organic Aqueous Organic Aqueous 

41 0.0 3.551 47.6 52.8 339.9 2632.9 
42 0.00098 4.462 51.9 54.4 1442.9 1572.7 
43 0.00197 4.634 52.9 50.7 1750.5 1252.0 
44 0.00787 4.917 54.8 52.3 1906.8 1054.1 
45 0.01181 4.958 51.1 50.2 1822.6 1103.8 
46 0.01574 4.980 54.5 48.3 1701.6 1208.9 
47 0.01968 4.991 49.8 53.0 1537.5 1398.7 
log plol = 2.55ti.02 
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Table Np53. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 0.5 m NaCl at 25°C. [237Np02+] - lo-’ M, [HDEHP] = 0.00947 M in n-Heptane 

Background, cpm Extraction, cpm 
hllpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 5.040 31.5 44.5 2423.5 403.8 
2 0.00087 4.950 32.9 31.9 1999.1 505.7 
3 0.00174 5.015 32.1 36.1 1977.6 497.0 
4 0.00261 5.030 29.8 36.7 2003.3 539.3 
5 0.00348 5.081 27.5 34.3 1986.8 532.9 
6 0.00522 5.160 37.4 33.0 2079.8 569.8 
7 0.00696 5.118 32.5 36.8 1855.4 625.1 
8 0.00870 5.120 31.1 32.2 1875.9 675.9 

log plo, = 2.59ti.02 

Table Np54. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Citrate in 0.5 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.00947 M in n-Heptane 

%I’Ilpk # LT, M 
1 0.0 
2 0.00087 
3 0.00174 
4 0.00261 
5 0.00348 
6 0.00522 
7 0.00696 

DHr 
5.154 
5.070 
5.100 
5.120 
5.130 
5.186 
5.164 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

29.6 33.3 2268.4 318.9 
33.8 32.5 2110.5 439.9 
33.9 29.7 2131.5 468.4 
29.8 32.7 2053.6 496.7 
30.0 30.4 2127.1 538.8 
32.9 34.3 2051.1 530.7 
31.7 35.9 1959.6 588.3 

8 0.00870 5.154 32.0 31.8 1937.5 635.8 
log plo, = 2.45H.02 

Table Np55. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 0.5 m NaCl at 25°C. [237Np02+] - 10V6 M, [HDEHP] = 0.00947 M in n-Heptane 

~ZilDpk # 
1 

LT, M 
0.0 

pHr 
5.286 

Background, cpm 
Organic Aqueous 

32.8 33.8 

Extraction, cpm 
Organic Aqueous 
2372.2 234.5 

2 0.002 5.269 31.9 28.7 2160.2 308.4 
3 0.004 5.262 35.2 34.6 2206.6 391.3 
4 0.006 5.232 33.7 34.8 2120.3 500.5 
5 0.008 5.260 29.6 29.2 2092.9 524.5 
6 0.010 5.262 29.2 31.1 1935.5 540.9 
7 0.012 5.262 32.5 32.2 1979.2 609.5 
8 0.016 5.309 32.5 30.0 1929.9 648.7 

log PI01 = 2.54M.01 
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Table Np56. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 0.5 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane 

Background, cpm Extraction, cpm 
%UTlpk # LT, M PHI- Organic Aqueous Organic Aqueous 

1 0.0 4.910 28.8 27.5 2131.3 500.6 
2 0.002 4.960 33.4 32.8 2014.8 557.0 
3 0.004 5.070 32.3 34.8 2049.2 534.7 
4 0.006 5.092 31.9 27.8 1982.5 567.5 
5 0.008 5.232 36.3 32.0 2024.3 586.1 
6 0.012 5.264 28.0 29.7 1924.1 626.6 
7 0.016 5.280 31.8 34.1 1764.9 697.4 

log p,or = 2.51ti.01 

Table Np57. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 1 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.00947 M in n-Heptane. 

%‘llple # LT, M 
33 0.0 

pHr 
5.026 

Background, cpm 
Organic Aqueous 

46.8 50.7 

Extraction, cpm 
Organic Aqueous 
2613.0 453.1 

34 0.0010 4.882 49.4 50.2 2543.2 526.4 
35 0.0019 4.936 47.6 51.8 2523.8 553.1 
36 0.0039 4.960 44.2 47.7 2456.2 579.3 
37 0.0078 4.992 53.2 45.9 2225.8 721.7 
38 0.0117 5.015 48.5 50.7 2042.3 885.8 
39 0.0156 5.016 45.8 46.9 1988.1 968.1 
40 0.0194 5.025 51.5 56.7 1810.7 1214.3 

log PlOl = 2.4Oti.02 

Table Np58. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 1 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Sample # 
1 
2 
3 
4 
5 
6 
7 

LT. M DHr 

0.0 5.080 
0.002 5.050 
0.004 5.056 
0.006 5.062 
0.008 5.024 
0.012 5.068 
0.016 5.082 

Background, cpm 
Organic Aqueous 

55.1 61.3 

Extraction, cpm 
Organic Aqueous 
1653.6 415.9 

49.7 59.6 2 190.0 645.3 
62.5 54.8 2128.0 728.7 
61.7 54.2 2010.9 812.7 
54.1 75.6 1929.8 988.6 
47.2 55.5 1827.7 1082.6 
56.1 55.3 1650.3 1112.5 

8 0.020 5.087 55.5 57.0 1564.5 1221.4 
log plot = 2.38kO.01 
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Table Np59. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 2 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
htlpk # LT, M pHr Organic Aqueous Organic Aqueous 

25 0.0 5.391 58.7 60.5 2585.1 504.1 
26 0.0010 5.062 56.0 51.3 2594.8 526.1 
27 0.0019 5.030 49.8 58.5 2496.1 579.8 
28 0.0038 5.019 50.9 48.6 2293.4 719.3 
29 0.0076 4.969 52.7 53.7 2063.5 964.7 
30 0.0115 4.976 50.3 48.6 1780.1 1233.9 
31 0.0153 4.965 47.2 51.8 1687.3 398.1 
32 0.0191 4.97 1 51.4 48.2 1360.8 487.6 

log plot = 2.53ti.02 

Table Np60. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 2 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
%iIIlpk # LT, M pHr Organic Aqueous Organic Aqueous 

0.0 4.870 55.1 61.6 1554..7 422.8 
0.002 4.770 57.9 60.5 1479.8 625.9 
0.004 4.755 91.0 61.0 1291.7 571.1 
0.006 4.776 57.9 52.1 1366.8 648.9 
0.008 4.786 74.2 61.1 1341.5 753.3 
0.012 4.826 68.2 67.4 1220.0 849.9 
0.016 4.869 65.0 56.8 1275.1 870.8 
0.020 4.887 59.0 54.4 1106.7 944.0 

log PI01 = 2.37ti.02 

Table Np61. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 3 m NaCl at 25°C. [237Np02+] - low6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
&.IIlpk # LT, M pHr Organic Aqueous Organic Aqueous 

17 0.0 5.010 58.7 60.5 2408.0 616.1 
18 0.0009 4.870 56.0 51.3 2345.3 646.2 
19 0.0019 4.864 49.8 58.5 2327.0 765.3 
20 0.0037 4.857 50.9 48.6 2109.7 898.6 
21 0.0075 4.880 52.7 53.7 1805.6 1162.7 
22 0.0112 4.900 50.3 48.6 1604.9 1396.0 
23 0.0150 4.909 47.2 51.8 1424.8 1507.2 
24 0.0187 4.924 51.4 48.2 1220.5 1643.3 

log plol = 2.53ti.01 
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Table Np62. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 3 m NaCl at 25°C. [237Np02+] - lOA M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 
Sample # LT, M PHr Organic Aqueous Organic Aqueous 

1 0.0 4.994 83.3 92.2 2331.3 431.8 
2 0.00187 4.916 93.0 87.7 1983.9 830.3 
3 0.00374 4.980 91.1 79.4 1943.2 823.4 
4 0.00374 4.967 79.7 86.8 1884.7 909.7 
5 0.0056 1 4.995 78.0 77.8 1844.6 926.2 

6 0.00748 4.997 78.9 82.3 1731.9 1051.0 
7 0.00748 5.003 75.0 67.5 1704.0 1049.3 
8 0.01122 5.003 83.1 78.7 1551.0 1209.9 
9 0.01496 5.056 85.2 126.5 1479.5 1356.8 
10 0.0187 5.076 71.8 73.0 1372.4 1372.6 

log PK,I = 2.53dI.01 

Table Np63. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 4 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

Sample # LT, M PHr Organic Aqueous Organic Aqueous 

9 0.0 5.042 59.0 58.9 2430.5 509.2 
10 0.00092 4.873 55.2 58.1 2239.5 701.2 
11 0.00183 4.880 50.9 56.9 2224.4 830.6 
12 0.00366 4.898 57.8 58.9 2107.4 816.7 

13 0.00732 4.905 58.9 55.5 1906.3 1127.6 
14 0.01099 4.909 54.1 52.3 1589.3 1377.0 
15 0.01465 4.912 63.4 54.8 1478.2 1401.8 
16 0.01831 4.921 55.0 56.9 1360.0 1522.6 

log plol = 2.61dI.01 

Table Np64. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 4 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

Sample # LT, M PI-Jr Organic Aqueous Organic Aqueous 

0.0 5.220 70.5 56.1 1523.9 436.1 
0.00037 5.070 59.8 60.6 1442.2 616.1 
0.00074 5.040 68.2 55.6 1387.4 690.8 
0.00112 5.037 56.9 66.4 1422.0 781.3 
0.00149 5.031 62.6 69.9 1280.8 775.7 
0.00223 5.035 74.8 59.0 1248.1 836.1 
0.00297 5.037 58.5 58.5 1175.5 865.2 
0.00372 5.042 56.7 83.3 1152.1 948.6 

log PI,,1 = 2.5Oti.01 
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Table Np65. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 5 m NaCl at 25°C. [237Np02+] - 10T6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

Sample # LT, M PI+- Organic Aqueous Organic Aqueous 

0.0 4.466 54.0 55.9 2605.1 442.7 
0.00090 4.885 56.4 56.7 2485.6 521.0 
0.00180 4.916 56.0 55.9 2405.4 577.4 
0.00359 4.914 61.6 51.7 2408.9 662.0 
0.00719 4.918 59.5 58.6 1912.1 977.9 
0.01078 4.925 56.5 55.4 1903.4 1170.2 
0.01438 4.939 54.4 59.9 1641.8 1284.1 
0.01797 4.946 58.4 59.5 1491.0 1462.2 

log plO, = 2.58ti.01 

Table Np66. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 5 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.00947 M in n-Heptane. 

Background, cpm Extraction, cpm 

Sample # LT, M PHr Organic Aqueous Organic Aqueous 
0.0 6.0 59.5 58.4 2936.1 1394.3 

0.001 6.0 56.4 56.7 2575.8 1348.7 
0.0025 6.0 56.0 55.9 205 8.6 1573.0 
0.005 6.0 55.4 51.7 1793.8 2073.1 

0.0075 6.0 53.2 58.6 1628.4 2341.5 
0.010 6.0 56.5 55.9 1501.6 2591.2 
0.020 6.0 54.4 59.9 1075.5 3063.2 
0.030 6.0 55.7 61.6 485.9 3370.8 
0.050 6.0 54.8 59.6 218.0 3768.7 

log Pm = 2.53a.01 

Table Np67. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 0.12 m NaC104 at 25°C. [237Np021] - 10e6 M, [HDEHP] = 0.01 M in n-Heptane. 

Background, cpm Extraction, cpm 
Sample # LT, M PHr Organic Aqueous Organic Aqueous 

1 0.0 5.785 42.5 62.8 1972.5 251.8 

2 0.0004 5.605 42.6 35.3 1823.8 374.4 
3 0.002 5.610 43.0 45.5 1789.7 437.4 
4 0.004 5.617 63.8 47.5 1572.1 482.4 

5 0.006 5.692 40.9 42.7 1748.1 502.8 
6 0.008 5.725 38.3 38.6 1629.5 572.2 
7 0.012 5.727 42.3 37.8 1498.8 690.5 
8 0.016 5.763 46.2 36.2 1402.0 779.8 
9 0.020 5.803 45.5 39.4 1353.5 820.2 

log pl,y = 2.66rto.01 
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Table Np68. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 0.3 m NaC104 at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.01 M in n-Heptane. 

Background, cpm Extraction, cpm 
Sample # Lr, M PHr Organic Aqueous Organic Aqueous 

1 0.0 4.456 113.0 60.7 1481.8 626.5 
2 0.002 4.568 65.4 61.0 1523.8 576.5 
3 0.004 4.669 61.6 63.8 1560.3 584.0 
4 0.006 4.695 54.1 111.3 1551.9 652.4 
5 0.008 4.68 1 64.8 84.6 1347.0 657.0 
6 0.012 4.680 60.8 66.7 1310.1 689.6 
7 0.016 4.696 59.9 64.5 1306.2 737.4 
8 0.016 4.723 68.9 65.5 1436.1 765.4 

log plOr = 2.69a.01 

Table Np69. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 0.5 m NaC104 at 25°C. [237Np02+] - low6 M, [HDEHP] = 0.01 M in n-Heptane. 

Sample # Lr, M 
1 0.0 
2 0.002 
3 0.004 
4 0.006 
5 0.008 
6 0.010 
7 0.012 
8 0.016 
9 0.020 

Backaround, cum Extraction, cum 

PHr Organic 
5.361 31.6 
5.440 31.7 
5.442 29.4 
5.425 31.6 
5.443 33.1 
5.452 31.5 
5.454 32.0 
5.497 30.2 
5.526 30.4 

Aqueous 
29.2 
38.2 
32.1 
28.3 
42.0 
30.6 
30.4 
31.7 
32.9 

Organic Aqueous 
1661.5 184.1 
1588.4 235.8 
1474.8 346.1 
1378.1 404.4 
1277.4 512.0 
1193.4 582.9 
1104.6 662.3 
981.3 742.1 
937.6 864.4 

log pm = 2.73M.01 

Table Np70. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 1 m NaC104 at 25°C. [237Np021] - 10e6 M, [HDEHP] = 0.01 M in n-Heptane. 

Background, cpm Extraction, cpm 
Sample # Lr, M PHr Organic Aqueous Organic Aqueous 

1 0.0 
2 0.002 
3 0.004 
4 0.006 
5 0.008 
6 0.010 
7 0.012 
8 0.012 
9 0.016 

log PK,, = 2.71a.01 

5.462 
5.467 
5.494 
5.504 
5.501 
5.534 
5.548 
5.576 
5.582 

30.1 
35.5 
33.4 
34.7 
35.2 
28.8 
32.7 
27.6 
34.9 

32.9 
36.7 
30.9 
34.2 
32.5 
28.0 
30.7 
33.0 
29.1 

1252.7 449.5 
1152.9 642.8 
978.4 754.6 
878.6 883.0 
757.6 939.2 
757.1 953.5 
706.8 980.8 
698.4 1028.4 
659.8 1031.9 
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Table Np71. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Citrate in 1 m NaC104 at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.01 M in n-Heptane. 

Background, cpm Extraction, cpm 

Sample # LT, M PHr Organic Aqueous Organic Aqueous 
1 0.0 4.919 60.7 117.0 1943.0 309.6 
2 0.002 4.845 66.1 67.9 1789.8 340.6 
3 0.004 4.862 67.1 64.8 1797.5 483.0 
4 0.006 4.919 65.6 68.3 1438.4 429.9 
5 0.008 4.933 84.0 68.3 1363.4 472.9 
6 0.012 4.978 58.4 87.1 1291.7 558.8 
7 0.016 5.069 60.9 65.3 1559.3 669.7 
8 0.02 5.021 67.1 63.8 1164.9 649.9 

log plol = 2.76a.01 

Table Np72. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Citrate in 2 m NaC104 at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.01 M in n-Heptane. 

Background, cpm Extraction, cpm 

Sample # LT, M PHr Organic Aqueous Organic Aqueous 
1 0.0 5.379 41.5 45.7 1852.3 347.7 
2 0.002 5.384 28.2 30.8 1648.8 387.8 
3 0.004 5.362 32.3 36.2 1545.2 437.1 
4 0.006 5.393 41.6 25.3 1719.9 652.7 
5 0.008 5.413 31.5 46.6 1348.3 823.3 
6 0.010 5.415 42.5 45.0 1282.4 928.0 
7 0.012 5.461 43.1 39.3 1138.3 1088.0 
8 0.016 5.485 40.0 50.1 1056.7 1152.3 
9 0.020 5.507 39.4 44.6 944.3 1202.9 

log PI01 = 2.83ti.01 

Table Np73. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Citrate in 2 m NaC104 at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.01 M in n-Heptane. 

Background, cpm Extraction, cpm 

Sample # LT, M PHr Organic Aqueous Organic Aqueous 

1 0.0 4.521 38.1 34.8 4091.0 414.5 
0.002 4.458 42.6 40.1 3815.2 528.9 
0.004 4.473 36.1 44.4 3759.5 546.8 
0.006 4.476 38.4 43.8 3838.3 630.8 
0.008 4.516 39.7 46.5 3627.8 602.2 
0.010 4.559 39.9 48.4 4112.3 752.2 
0.012 4.504 44.7 46.7 3159.7 689.2 
0.016 4.524 44.7 34.5 3110.4 763.8 
0.020 4.528 41.4 45.1 4445.6 978.8 

log PI01 = 2.79-co.02 

466 



Table Np74. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 3 m NaC104 at 25°C. [237Np02’] - 10V6 M, [HDEHP] = 0.01 M in n-Heptane. 

Background, cpm Extraction, cpm 
t!hInple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.857 63.6 61.5 1833.6 161.6 
2 0.002 
3 0.004 
4 0.004 
5 0.006 
6 0.008 
7 0.010 
8 0.012 
9 0.016 
10 0.020 
log pro, = 2.89ti.01 

4.83 1 
4.858 
4.868 
4.888 
4.899 
4.912 
4.955 
4.943 
4.998 

64.0 89.1 1788.3 334.2 
58.7 58.5 1524.1 378.1 
68.4 68.0 1874.3 456.4 
54.8 66.8 1671.2 476.6 
62.2 63.5 1394.2 504.4 
64.5 63.6 1412.0 589.5 
53.5 151.8 1406.9 708.4 
66.3 58.3 1342.7 753.5 
70.7 63.2 1272.8 782.3 

Table Np75. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 4 m NaC104 at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.01 M in n-Heptane. 

i%itllple # LT, M pHr 
Background, cpm 

Organic Aqueous 
Extraction, cpm 

Organic Aqueous 
1 0.0 
2 0.002 
3 0.004 
4 0.006 
5 0.008 
6 0.010 
7 0.012 
8 0.016 
9 0.020 

log plol = 2.95ti.02 

5.427 41.9 42.8 2070.9 139.8 
5.406 36.1 38.9 1679.0 393.8 
5.440 45.7 44.7 1653.5 516.8 
5.450 39.1 40.8 1638.4 606.4 
5.469 40.2 47.0 1402.9 641.4 
5.484 40.1 42.5 1409.0 760.0 
5.497 41.5 44.0 1466.7 759.4 
5.514 46.6 43.7 1358.2 718.8 
5.521 43.2 41.9 1315.5 643.6 
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Table Np76. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 5 m NaC104 at 25°C. [237Np02C] - 10m6 M, [HDEHP] = 0.01 M in n-Heptane. 

Background, cpm Extraction, cpm 
i!h.ITlple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.086 78.6 77.2 1786.0 115.5 
2 0.0 4.416 70.6 75.8 1731.0 91.7 
3 0.002 4.482 70.8 70.6 1708.5 188.1 
4 0.004 4.527 71.5 66.2 1706.7 189.2 
5 0.004 4.506 66.4 68.8 1704.2 273.5 
6 0.006 4.621 61.2 72.9 1623.5 238.9 
7 0.008 4.659 65.0 64.1 1675.9 305.4 
8 0.008 4.661 70.7 62.9 1587.4 285.9 
9 0.010 4.652 111.5 63.0 1899.7 344.7 
10 0.012 4.696 68.0 65.9 1537.1 419.0 
11 0.016 4.745 60.8 62.4 1424.6 481.6 
12 0.020 4.726 57.0 68.7 1617.7 621.9 
log proI = 3.06ti.02 

Table Np77. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
Citrate in 5 m NaC104 at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.01 M in n-Heptane. 

Background, cpm Extraction, cpm 
%Ullpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 5.519 30.5 36.8 1896.7 383.6 
2 0.002 5.806 34.6 33.9 1690.4 414.3 
3 0.004 5.849 29.3 33.2 1577.3 479 
4 0.006 5.889 30.2 27.2 1740.8 703.9 
5 0.008 5.841 32.9 51.5 1365.4 880.2 
6 0.010 5.844 34.6 29.2 1290.6 977.9 
7 0.012 5.838 35.6 36.2 1165.1 1138.8 
8 0.016 5.852 30.5 30.5 1055.6 1225.1 
9 0.020 5.859 30.1 31.1 935.1 1268.5 

log pro1 = 3.00+0.02 
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Table Np78. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Citrate in 5 m NaC104 at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.01 M in n-Heptane. 

Background, cpm Extraction, cpm 
Sample # LT, M PHr Organic Aqueous Organic Aqueous 

1 0.0 4.832 57.8 57.2 1785.9 78.9 
2 0.002 4.630 60.1 62.7 1731.4 192.2 
3 0.004 4.688 56.5 67.5 1664.7 220.9 
4 0.006 4.710 77.9 61.6 1952.8 347.5 
5 0.008 4.742 66.1 70.3 1618.3 379.6 
6 0.012 4.799 59.3 96.6 1571.4 493.0 
7 0.016 4.793 58.9 75.1 1658.6 741.1 
8 0.020 4.822 69.2 93.7 1473.1 730.8 

log PlOl = 3.04+0.01 

Table Np79. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Citrate in 7 m NaC104 at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.01 M in n-Heptane. 

Background, cpm Extraction, cpm 
Sample # LT, M PHr Organic Aqueous Organic Aqueous 

0.0 5.179 31.7 34.8 1162.3 58.2 
0.002 5.237 30.9 31.2 1855.0 154.7 
0.004 5.241 34.4 35.7 1683.1 251.9 
0.006 5.323 27.8 31.0 1276.3 210.3 
0.008 5.301 36.2 30.4 1481.5 360.3 
0.010 5.313 30.0 30.6 1239.3 386.5 
0.012 5.307 34.1 30.1 1195.0 452.5 
0.016 5.428 31.3 29.7 924.3 305.3 
0.020 5.389 32.2 27.2 1122.5 580.1 

log PUN = 3.25ti.01 

Table NpSO, Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

Citrate in 7 m NaC104 at 25°C. [237Np02+] - 10q6 M, [HDEHP] = 0.01 M in n-Heptane. 

Background, cpm Extraction, cpm 
Sample # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.958 30.7 28.8 1663.5 83.3 
2 0.002 5.054 29.1 33.0 1635.4 150.7 
3 0.004 5.042 32.4 29.8 1542.0 221.2 
4 0.006 5.038 30.9 31.5 1437.5 282.5 
5 0.008 5.034 28.1 28.3 1422.8 340.7 
6 0.010 5.045 31.5 28.1 1312.9 324.6 
7 0.012 5.066 30.1 29.6 1236.7 368.6 
8 0.016 5.056 28.8 32.4 1206.9 262.8 
9 0.020 5.047 36.6 31.5 1082.1 281.5 

log p*(X = 3.14a.01 
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Table Np81. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
EDTA in 0.3 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane. 

Background, cpm Extraction, cpm 
%lIllpk # LT, M PI+ Organic Aqueous Organic Aqueous 

1 0.0 4.890 51.5 55.0 937.5 1502.7 
2 0.00015 4.810 52.9 56.2 645.7 1866.8 
3 0.00030 4.896 56.9 56.2 633.6 1884.6 
4 0.00030 4.827 51.6 56.6 635.8 1873.1 
5 0.00059 4.888 53.2 53.6 569.9 1869.5 
6 0.00059 4.833 56.1 58.0 551.6 1902.7 
7 0.00089 4.882 60.9 53.2 531.3 1986.2 
8 0.00148 4.949 52.2 60.3 415.6 2046.2 
9 0.00148 5.029 53.8 55.5 457.4 1987.2 
10 0.00148 5.016 54.2 59.6 499.0 2017.8 
log proI = 8.02ti.05 

Table Np82. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
EDTA in 0.3 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane. 

%UTlpk # LT, M 
1 0.0 

pHr 
4.433 

Background, cpm 
Organic Aqueous 

56.3 85.9 

Extraction, cpm 
Organic Aqueous 
2599.9 1257.3 

2 0.0 4.470 79.4 67.9 2287.3 1148.4 
3 0.00015 4.406 56.7 95.7 1723.5 1974.9 
4 0.00015 4.437 49.5 51.1 1601.0 1840.1 
5 0.00030 4.424 54.1 66.6 1596.2 2524.3 
6 0.00030 4.446 54.9 56.3 1423.4 2100.4 
7 0.00044 4.461 94.2 54.4 1456.6 2256.4 
8 0.00044 4.43 1 59.0 57.7 1164.2 2285.4 
9 0.00059 4.404 94.6 85.7 1248.5 2265.1 
10 0.00059 4.407 60.7 57.7 1357.1 2806.6 
11 0.00089 4.433 82.4 56.3 1326.0 2651.0 
12 0.00089 4.426 53.2 57.1 1033.8 2445.8 
13 0.00118 4.432 55.0 60.9 1075.2 2688.5 
14 0.00118 4.535 55.1 49.2 898.3 2646.9 
15 0.00148 4.508 54.5 68.7 813.7 2720.2 
16 0.00148 4.507 80.6 58.5 892.1 2568.7 
log j.3lol = 8.55ti.03 
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Table Np83. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

EDTA in 0.3 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane. 

Background, cpm Extraction, cpm 
Sample # Lr, M PHr Organic Aqueous Organic Aqueous 

1 0.0 5.694 32.4 33.5 1944.9 260.9 
2 0.0001 5.698 31.3 32.2 1880.4 384.3 
3 0.0002 5.695 32.7 30.8 1617.5 550.1 
4 0.0003 5.704 30.6 30.6 1608.2 593.7 
5 0.0004 5.705 32.3 32.3 1362.5 669.2 
6 0.0006 5.705 32.3 30.3 1306.2 797.7 
7 0.0008 5.702 36.0 33.0 1242.8 1013.7 
8 0.0010 5.770 34.3 25.7 954.3 1152.1 

log PlOl =7.30&X02 

Table Np84. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
EDTA in 0.3 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane. 

Background, cpm Extraction, cpm 
Sample # LT, M 

1 0.0 

2 0.00025 
3 0.0005 
4 0.0010 
5 0.0010 
6 0.0020 
7 0.0020 
8 0.0040 

9 0.0030 
10 0.0080 

PHr 
2.898 
2.870 
2.805 
2.890 
2.848 
2.856 
2.975 
3.034 
3.096 
3.106 

Organic Aqueous 
32.7 30.3 
33.0 32.1 
28.8 32.2 
30.0 30.3 
27.7 31.6 
31.1 30.8 
29.0 31.4 
31.8 30.8 
32.0 31.1 
36.1 32.5 

Organic Aqueous 
397.1 
526.3 
638.7 
641.0 
612.8 
639.1 
644.6 
653.8 
620.5 
779.5 

501.4 
33413 
221.1 
318.6 
304.0 
231.0 
313.1 
217.2 
250.2 
194.1 

log pm = 11.59*0.04 

Table Np85. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
EDTA in 0.3 m NaCl at 25°C. [237Np02’] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane. 

Background, cpm Extraction, cpm 
%iI@e # LT, M PHr Organic Aqueous Organic Aqueous 

1 0.0 
2 2.50~10-~ 
3 5.oox1o-5 
4 5.oox1o-5 
5 0.00010 
6 0.00015 
7 0.00020 
8 0.00020 

log pm, = 6.899kO.02 

6.408 32.5 33.8 416.0 430.2 
6.432 29.9 30.6 330.0 453.4 
6.456 32.3 31.2 277.4 566.2 
6.490 29.4 30.9 305.7 527.3 
6.364 30.3 34.1 234.7 624.9 
6.398 33.1 34.2 158.5 692.7 
6.450 29.5 30.2 149.4 709.0 
6.489 35.4 34.5 152.1 709.1 
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Table Np86. Solvent extraction Data for Apparent Stability Constants of Neptunium with 
EDTA in 0.3 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane. 

%UIlpk # LT, M pHr 
1 0.0 3.715 
2 0.001 3.675 
3 0.002 3.670 
4 0.003 3.690 
5 0.004 3.699 
6 0.006 3.694 
7 0.008 3.697 
8 0.010 3.680 

Background, cpm 
Organic Aqueous 

33.0 34.0 
35.2 32.4 
33.1 37.0 
33.2 34.0 
35.4 33.6 
30.8 29.5 
33.6 33.0 
34.0 29.9 

Extraction, cpm 
Organic Aqueous 
1863.5 798.9 
1463.6 1068.3 
1325.3 1137.8 
914.0 1670.4 
935.2 1699.3 
543.9 2011.6 
540.2 1963.0 
369.3 2169.5 

log plo, = 10.19ti.06 

Table Np87. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
EDTA in 0.3 m NaCl at 25°C. [237Np02+] - lob6 M, [HDEHP] = 0.010 M in n-Heptane. 

%tTlpk # LT, M pHr 
Background, cpm 

Organic Aqueous 
Extraction, cpm 

Organic Aqueous 
1 0.0 6.757 30.7 35.5 10014 3430.1 
2 2.5~10.~ 6.783 33.2 34.6 90.8 4003.2 
3 5.ox1o-5 6.854 29.7 35.1 110.0 6041.3 
4 0.00010 6.798 31.4 28.7 35.9 1412.6 
5 0.00015 6.980 31.0 29.3 33.6 2422.1 
6 0.00025 6.812 33.9 34.0 45.3 2470.2 

log prot = 7.1ti.l 
. 

Table Np88. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
EDTA in 0.3 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane. 

Background, cpm Extraction, cpm 
%UIlpk # LT, M pHl- Organic Aqueous Organic Aqueous 

1 0.0 5.910 32.0 35.6 1329.2 1289.9 
2 0.00025 
3 0.00050 
4 0.00075 
5 0.00125 
6 0.00125 
7 0.00250 
8 0.00250 
9 0.00200 

log /3tol = 6.979kO.01 

5.910 38.1 31.7 661.9 1916.6 
5.907 31.9 34.8 442.4 2164.5 
5.914 32.8 33.0 345.3 2382.5 
5.889 29.4 36.3 240.8 2311.3 
5.916 34.9 33.7 270.2 2414.1 
5.908 33.2 31.3 142.4 2398.5 
5.890 34.5 28.7 148.4 2428.5 
5.907 27.8 35.4 179.0 2404.0 
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Table Np89. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
EDTA in 0.3 m NaCl at 25°C. [237Np02+] - lob6 M, [HDEHP] = 0.010 M in n-Heptane. 

Background, cpm Extraction, cpm 

Sample # LT, M PHr Organic Aqueous Organic Aqueous 

1 0.0 6.211 31.4 30.6 2078.6 474.1 

2 0.00025 6.196 34.7 31.2 240.6 2336.0 

3 0.00050 6.165 38.7 33.3 261.2 2490.8 

4 0.00075 6.177 27.4 33.7 117.3 2426.4 

5 0.00100 6.184 34.1 35.7 105.9 2494.9 

6 0.00150 6.179 35.8 34.0 102.4 2489.9 

7 0.00250 6.185 32.3 34.1 63.7 2441.9 
8 0.00250 6.176 33.9 30.2 71.3 2474.5 
9 0.0 6.203 28.7 33.9 2094.1 486.2 

log PlOl = 6.88 la.02 

Table Np90. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
EDTA in 0.3 m NaCl at 25°C. [237Np02’] - lOA M, [HDEHP] = 0.010 M in n-Heptane. 

Background, cpm Extraction, cpm 

%Ullpk # LT, M PHr Organic Aqueous Organic Aqueous 

1 0.0 5.608 33.0 29.1 913.6 108.3 

2 0.00025 5.600 30.9 26.3 610.9 370.1 

3 0.00050 5.603 31.2 33.9 417.0 569.4 

4 0.00075 5.582 33.7 30.7 292.6 639.4 

5 0.0010 5.606 28.0 33.5 235.1 745.0 

6 0.00125 5.604 32.4 34.4 177.1 786.4 

7 0.0015 5.608 31.9 30.2 166.8 846.8 
8 0.0020 5.612 30.2 30.9 121.4 830.7 
9 0.0025 5.598 33.1 30.6 115.9 852.3 

log plol = 7.51L-O.03 

Table Np91. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 

EDTA in 0.3 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.010 M in n-Heptane. 
Background, cpm Extraction, cpm 

Sample # LT, M PHr Organic Aqueous Organic Aqueous 

1 0.0 5.266 29.9 31.2 798.7 192.2 

2 0.0005 5.286 32.8 29.5 564.6 426.3 

3 0.0010 5.286 28.3 28.6 329.4 545.4 
4 0.0015 5.291 30.9 29.6 323.6 626.6 

5 0.0020 5.275 31.8 26.7 218.2 736.5 
6 0.0025 5.302 31.0 29.0 285.7 999.6 

7 0.0030 5.293 28.8 33.7 170.9 769.5 
8 0.0040 5.293 30.2 30.3 155.2 866.6 
9 0.0050 5.311 29.4 31.4 122.8 870.3 

log PlOl = 7.76kO.03 
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Table Np92. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
EDTA in 0.3 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane. 

Background, cpm Extraction, cpm 
%UIlpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.231 32.0 29.9 1646.5 1247.6 
2 0.0005 3.252 31.5 36.9 948.6 1925.0 
3 0.0010 3.282 29.8 32.6 791.0 2127.5 
4 0.0015 3.361 33.6 34.2 756.8 2057.5 
5 0.0020 3.330 32.9 32.5 623.3 1786.5 
6 0.0030 3.299 32.9 29.0 627.6 2184.6 
7 0.0040 3.292 33.2 32.5 600.0 2176.1 
8 0.0050 3.283 28.9 31.8 732.4 2124.2 

log plot = 10.81ti.10 

Table Np93. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
EDTA in 0.3 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane. 

Sample # LT, M pHr 
1 0.0 4.235 
2 0.00025 4.232 
3 0.0005 4.224 
4 0.00075 4.297 
5 0.0012 4.346 
6 0.0015 4.239 
7 0.0020 4.327 

Background, cpm 
Organic Aqueous 

33.0 32.6 
30.3 31.7 
33.8 36.6 
33.2 30.2 
30.4 31.1 
29.5 30.9 
28.8 29.5 

Extraction, cpm 
Organic Aqueous 
1853.4 961.3 
1067~.2 1620.5 
890.5 1773.9 
837.4 1739.7 
665.4 2096.6 
571.9 2030.8 
396.1 1812.1 

8 0.0025 4.222 30.8 29.8 457.0 2060.3 
log proI = 9.22ti.03 

Table Np94. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
EDTA in 0.3 m NaCl at 25°C. [237Np0,‘] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane. 

Background, cpm Extraction, cpm 
h-I-Ipk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.367 34.7 27.9 2845.8 1032.5 
2 0.0005 4.468 37.9 29.5 2086.1 1930.9 
3 0.0010 4.420 32.3 31.1 1699.8 2352.3 
4 0.0015 4.519 28.5 30.1 1805.2 2203.7 
5 0.0020 4.527 29.8 31.3 1643.0 2548.9 
6 0.0030 4.547 29.7 40.9 1352.8 2671.2 
7 0.0040 4.691 33.3 28.2 873.9 3055.2 
8 0.0050 4.603 26.6 33.3 866.5 3209.3 

log pto1 = 8.6Oti.01 
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Table Np95. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
EDTA in 0.3 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.010 M in n-Heptane. 

Background, cpm Extraction, cpm 
%Tll3le # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 5.078 31.1 31.5 3608.1 551.4 
2 0.00025 5.077 32.4 32.7 3160.9 940.6 
3 0.00050 5.083 31.3 29.0 2678.1 1367.9 
4 0.00075 5.078 34.4 30.2 2166.5 1918.8 
5 0.00120 5.090 29.0 33.2 2271.0 1713.8 
6 0.00150 5.148 29.8 29.3 1477.1 2361.0 
7 0.00200 5.130 30.9 25.5 1250.7 2101.2 
8 0.00250 5.128 33.3 31.2 1166.6 2829.4 

log plot = 7.96a.03 

Table Np96. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
EDTA in 0.3 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane. 

Background, cpm Extraction, cpm 
&iIT@e # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.272 29.9 33.1 1873.3 2282.1 
2 0.0 3.284 28.3 30.2 1789.0 2373.0 
3 0.00 1 3.329 33.4 28.8 1028..3 3090.3 
4 0.002 3.329 31.4 29.5 1102.2 3103.7 
5 0.002 3.293 34.4 30.1 1206.5 2919.1 
6 0.003 3.307 31.1 28.9 794.2 3340.6 
7 0.004 3.314 33.5 33.8 697.4 3544.2 
8 0.006 3.394 33.2 29.4 397.3 3446.9 
9 0.008 3.302 38.7 34.3 428.9 3626.5 
10 0.010 3.340 31.2 29.3 506.4 3836.6 

log plo, = 10.86ti.02 

Table Np97. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
EDTA in 0.3 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane. 

Background, cpm Extraction, cpm 
SaIllple # LT, M PHI Organic Aqueous Organic Aqueous 

1 0.0 4.390 32.4 33.5 2931.9 1230.5 
2 0.00 1 4.410 31.3 32.2 1736.6 2346.7 
3 0.002 4.415 32.7 30.8 1210.5 2873.1 
4 0.003 4.416 30.6 30.6 1037.2 2811.5 
5 0.004 4.408 32.3 32.3 699.2 2790.0 
6 0.002 4.405 32.3 30.3 1464.0 2616.9 
7 0.004 4.380 36.0 33.0 846.6 3244.8 
8 0.010 4.380 34.3 25.7 465.1 3615.4 

log proI = 8.73a.02 
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Table Np98. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
EDTA in 0.3 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane. 

!h-Ilpk # LT, M 

1 0.0 
pHr 

4.715 

Background, cpm 
Organic Aqueous 

155.4 108.9 

Extraction, cpm 
Organic Aqueous 
1940.0 270.3 

2 0.0005 4.708 94.4 134.9 1957.0 411.8 
3 0.0010 4.700 172.1 256.2 1872.1 580.3 
4 0.0015 4.701 238.2 321.8 1922.7 739.7 
5 0.0020 4.700 144.3 3 14.8 1683.3 802.4 
6 0.0030 4.698 535.7 22.9 1879.2 631.3 
7 0.0040 4.696 443.4 319.6 1770.4 991.9 
8 0.0050 4.698 178.9 276.8 1419.1 1073.8 

log plot = 8.38ti.01 

Table Np99. Solvent Extraction Data for Apparent Stability Constants of Neptunium with 
EDTA in 0.3 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane. 

Background, cpm Extraction, cpm 
%3lllple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.925 257.5 70.6 2152.8 229.2 
2 0.001 3.916 338.0 269.9 207 1.9 5 17.2 
3 0.002 3.908 113.5 348.2 1920.5 669.4 
4 0.003 3.899 198.7 294.1 1755.0 712.5 
5 0.004 3.895 252.9 183.9 1784.5 657.8 
6 0.006 3.891 176.1 250.8 1558.6 810.9 
7 0.008 3.880 110.5 171.8 1407.0 832.6 
8 0.010 3.872 231.8 96.1 1465.4 350.4 

log plol = 9.67fi.02 

Table NplOO. Solvent Extraction Data for Apparent Stability Constants of Neptunium 

with EDTA in 1 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
t!kUllple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.996 69.1 58.3 2519.6 319.8 
2 0.00015 5.028 66.3 60.9 2401.2 693.4 
3 0.0003 5.010 66.6 64.8 1719.5 830.4 
4 0.00045 4.986 76.0 60.4 2203.1 1304.9 
5 0.0006 5.039 63.4 80.9 1060.6 1015.1 
6 0.0009 5.012 76.8 58.7 1452.3 1517.8 
7 0.0012 5.017 86.2 68.8 1239.3 1616.7 
8 0.0015 5.015 59.3 63.6 1134.1 1716.9 

log plol = 7.92ti.02 
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Table NplOl. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 1 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.010 M in n-Heptane 

h-tlpie # LT, M 
1 0.0 
2 0.000125 
3 0.00025 
4 0.000375 
5 0.00050 
6 0.00075 
7 0.0010 

* 

5:954 
5.942 
5.946 
5.953 
5.973 
5.979 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

42.7 52.0 1696.8 846.9 
33.7 36.3 452.0 2124.4 
107.7 39.4 325.4 2395.7 
43.2 46.0 183.1 2503.6 
82.7 28.7 180.2 2423.7 
30.4 30.0 97.1 2330.6 
29.0 30.1 79.9 2488.4 

8 0.00125 5.986 38.8 33.5 64.1 2311.6 
log /3rol = 7.08&I.O1 

Table Np102. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 1 m NaCl at 25°C. [237Np02+] - low6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
&Ill&de # LT, M PHI- Organic Aqueous Organic Aqueous 

1 0.0 3.680 30.7 34.9 1515.3 1277.0 
2 0.00075 3.766 42.7 55.8 822.2 1791.2 
3 0.00075 3.607 41.3 80.8 853.8 1897.1 
4 0.0015 3.608 52.8 39.8 580.7 2127.7 
5 0.001 3.622 42.5 39.6 697.3 1981.2 
6 0.001 3.628 52.8 46.2 1369.0 3728.8 
7 0.002 3.615 45.2 36.9 531.5 2050.8 
8 0.002 3.613 39.5 56.1 524.0 2077.8 

log proI = 10.2Oti.05 

Table Np103. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 1 m NaCl at 25°C. [237Np02+] - 10T6 M, [HDEHP] = 0.010 M in a-Heptane 

Sample # LT, M PI% 
1 0.0 4.401 
2 0.00025 4.406 
3 0.0005 4.390 
4 0.00075 4.406 
5 0.0010 4.379 
6 0.0015 4.386 
7 0.0020 4.413 
8 0.0025 4.415 

Background, cpm 
Organic Aqueous 

30.2 32.3 
32.9 31.5 
28.8 176.3 
32.8 57.2 
33.4 32.5 
32.7 40.5 
52.3 33.1 
32.1 23.4 

Extraction, cpm 
Organic Aqueous 
2191.0 685.4 
1970.0 832.4 
1782.4 1133.3 
1650.0 1201.8 
1538.1 1275.1 
1235.8 1581.7 
961.0 1812.2 
751.7 1957.8 

log p,ol = 8.93kO.05 
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Table Np104. Solvent Extraction Data for Apparent Stability Constants of Neptuniu m 
with EDTA in 1 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane 

%Ullpk # LT, M 

1 0.0 

pHr 
5.695 

Background, cpm 
Organic Aqueous 

30.2 31.9 

Extraction, cpm 
Organic Aqueous 

974.1 1562.9 
2 0.0005 5.643 26.6 32.3 220.3 2329.2 
3 0.0005 5.659 29.4 35.6 184.5 2331.1 
4 0.00075 5.663 26.2 34.6 186.5 2454.7 
5 0.00125 5.640 32.3 25.4 115.3 2257.7 
6 0.00125 5.712 30.7 28.5 140.7 2446.7 
7 0.0020 5.704 25.2 33.7 93.4 2440.3 
8 0.0020 5.748 36.8 30.7 103.4 2380.8 

log PI01 = 6.95a.02 

Table Np105. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 1 m NaCl at 25°C. [237Np02+] - 10m6M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
&IIlpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.123 34.4 36.9 1674.9 1118.4 
2 0.001 4.165 30.9 108.4 842.4 1928.4 
3 0.002 4.050 168.0 26.5 820.2 2201.9 
4 0.003 4.142 27.2 35.8 456.3 2209.2 
5 0.004 4.096 31.3 33.3 411.4 2347.1 
6 0.006 4.167 42.4 78.7 284.6 2543.8 
7 0.008 4.129 39.6 29.1 239.8 2424.4 
8 0.01 4.146 37.2 54.8 271.9 2519.7 

log plot = 9.21M.01 

Table Np106. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 1 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
%Ullpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 5.311 28.9 28.5 2498.1 362.1 
2 0.00025 5.335 40.4 31.0 1823.4 1022.1 
3 0.0005 5.304 67.4 37.4 1466.6 1479.8 
4 0.00075 5.306 53.4 42.5 964.8 1801.6 
5 0.001 5.316 95.5 30.1 718.7 1945.3 
6 0.0015 5.299 27.4 29.5 455.6 1841.8 
7 0.002 5.311 27.5 24.4 371.3 2305.3 
8 0.002 5.306 113.2 29.9 480.4 2246.3 

log pm = 7.61d.02 
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Table Np107. Solvent Extraction Data for Apparent Stability Constants of Neptunium 

with EDTA in 1 m NaCl at 25°C. [237Np02+] - low6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
%i.I-I@e # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.289 46.8 30.5 1179.3 1572.2 
2 0.001 3.277 33.6 29.8 545.4 1997.7 
3 0.002 3.272 39.2 34.1 440.5 2267.9 
4 0.003 3.281 145.3 52.7 620.9 2219.6 
5 0.004 3.284 51.6 47.9 450.2 2152.7 
6 0.006 3.268 33.9 40.9 503.5 2202.1 
7 0.008 3.261 45.2 66.4 423.5 2237.9 
8 0.010 3.268 48.5 39.2 524.2 1908.7 

log proI = 10.98+0.03 

Table Np108. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 1 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
%.lllpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.319 35.0 36.3 1242.8 1500.0 
2 0.0005 3.418 34.2 38.8 905.5 1782.1 
3 0.00025 3.473 32.6 36.0 1124.7 1549.9 
4 0.0010 3.425 39.7 34.4 765.7 1931.9 
5 0.00075 3.46 37.2 33.7 739.6 1726.2 
6 0.0015 3.451 30.6 32.8 657.6 1998.1 
7 0.0005 3.386 31.7 33.7 807.3 1799.3 
8 0.0020 3.451 36.7 34.7 955.3 1729.3 

log plot = 10.58ti.03 

Table Np109. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 1 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
krlple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.046 55.5 75.1 661.6 1520.3 
2 0.00015 3.095 66.6 70.0 802.8 2044.8 
3 0.0003 3.004 151.1 61.6 560.1 1832.4 
4 0.0003 3.004 58.5 63.2 553.9 2402.0 
5 0.00045 2.993 68.2 62.2 466.4 2023.3 
7 0.0006 2.98 1 78.8 62.5 458.1 2183.2 
8 0.0009 2.964 74.6 97.7 403.5 2228.8 
9 0.0012 2.910 80.6 75.0 370.6 2445.4 
10 0.0012 2.990 142.8 66.7 416.1 2115.5 

log PI01 = 10.58a.03 
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Table NpllO. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 1 m NaCl at 25°C. [237Np02+] - 10V6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
Sample # L-r, M pHr Organic Aqueous Organic Aqueous 

1 0.0 5.663 95.2 56.1 2376.7 407.7 
2 0.00015 5.655 51.6 50.6 1288.7 1428.4 
3 0.0003 5.641 53.7 49.1 780.9 1922.9 
4 0.00045 5.646 50.8 69.4 494.6 2157.0 
5 0.0006 5.649 72.9 47.1 393.7 2264.9 
6 0.0009 5.650 49.2 53.3 308.8 2312.9 
7 0.0012 5.650 57.6 47.3 209.4 2450.6 
8 0.0015 5.648 48.0 50.7 176.3 2521.7 

log plol = 7.25d.02 

Table Nplll. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 1 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
Sample # Lr, M pHr Organic Aqueous Organic Aqueous 

1 0.0 5.254 56.4 71.6 2548.5 278.9 
2 0.00025 5.267 56.2 57.5 2476.2 556.9 
3 0.00025 5.263 42.6 47.0 2247.0 673.2 
4 0.0005 5.235 58.2 53.7 1860.4 972.3 
5 0.00075 5.256 47.1 48.7 1718.8 1171.1 
6 0.0012 5.253 55.9 45.6 1271.3 1661.0 
7 0.0020 5.262 46.3 49.2 915.2 1883.7 
8 0.0025 5.285 55.4 57.1 733.1 2140.9 

log plol = 7.7Oti.02 

Table Np112. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 1 m NaCl at 25°C. [237Np02+] - lob6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
Sample # Lr, M pHr Organic Aqueous Organic Aqueous 

1 0.0 6.100 43.2 42.6 2148.3 709.6 
2 0.000125 6.134 34.6 44.6 214.6 2455.6 
3 0.00025 6.056 66.5 32.3 181.1 2480.5 
4 0.000375 6.068 40.8 42.4 129.2 2605.0 
5 0.00050 6.110 36.6 41.0 118.1 2570.7 
6 0.00075 6.062 52.2 56.8 111.6 2596.1 
7 0.00100 6.066 34.9 38.6 81.0 2557.6 
8 0.00125 6.104 41.3 45.9 86.4 2569.9 

log pro, = 6.85a.02 
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Table Np113. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 1 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane 

Sample # Lr, M 
1 0.0 

pHr 
6.430 

Background, cpm 
Organic Aqueous 

38.1 40.7 

Extraction, cpm 
Organic Aqueous 

672.9 1568.6 
2 3.75x1o-5 6.442 34.4 110.6 235.4 2123.6 
3 7.5ox1o-5 6.434 32.0 36.4 145.4 2236.1 
4 0.000113 6.425 32.8 56.6 110.0 2443.9 
5 0.00015 6.492 45.3 42.7 94.3 2489.0 
6 0.000188 6.493 50.7 33.7 87.3 2409.5 
7 0.000225 6.487 92.6 39.1 130.0 2440.6 
8 0.00030 6.497 36.9 38.5 54.6 2475.6 

log plot = 6.77ti.02 

Table Np114. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 1 m NaCl at 25°C. [237Np02+] - low6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
Sample # Lr, M pHI Organic Aqueous Organic Aqueous 

0.0 5.633 40.6 45.3 2347.8 471.9 
0.000125 5.632 29.0 48.2 1823.5 844.3 
0.00025 5.648 44.9 46.6 1616.7 1196.7 

0.000375 5.643 28.9 30.4 1319.6 1471.7 
0.00050 5.637 32.8 32.3 1038.0 1702.9 
0.00075 5.635 29.4 33.7 758.5 1959.2 
0.0010 5.647 36.2 27.7 602.8 2063.9 

0.00125 5.655 35.4 26.4 493.2 2250.0 
log plot = 7.25ti.02 

Table Np115. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 1 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
&IIl~k # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 
2 0.00025 
3 0.0005 
4 0.00075 
5 0.0010 
6 0.0015 
7 0.0020 
8 0.0025 

log plol = 8.17ti.02 

4.894 37.3 31.0 2557.0 325.1 
4.875 44.1 42.6 2397.0 569.7 
4.879 28.2 33.1 2133.2 713.0 
4.881 28.6 35.0 1942.7 923.2 
4.882 34.3 51.4 1715.3 1093.7 
4.886 42.1 30.5 1394.6 1436.9 
4.883 35.3 76.9 1110.8 1658.5 
4.883 27.5 37.8 996.1 1867.6 
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Table Np116. Solvent Extraction Data for Apparent Stability Constants of Neptunium 

with EDTA in 1 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
%UIlple # LT, M pHr Organic Aqueous Organic Aqueous 

51 0.0 5.887 68.4 71.4 2278.8 346.2 
52 3.ox1o-5 5.697 67.8 64.4 2306.0 397.2 
53 7.5x1o-5 5.501 75.6 69.0 2183.4 443.8 
54 0.00015 5.548 97.4 80.6 2053.6 563.4 
55 0.0003 5.209 66.0 94.2 1827.4 875.6 
56 0.0006 5.266 74.4 76.0 1381.4 1199.2 
57 0.0009 5.182 72.6 74.2 1034.6 1539.0 
58 0.0012 5.091 73.0 70.8 810.8 1759.6 
59 0.0015 5.133 74.8 92.4 695.4 2023 .O 
60 0.0 5.731 99.8 91.4 1961.7 603.7 
61 3.ox1o-5 5.239 97.2 85.2 2039.6 944.5 
62 7.5x1o-5 5.360 91.8 96.8 1703.3 656.8 
63 0.00015 5.127 95.0 87.2 1837.0 791.9 
64 0.0003 4.884 92.4 89.8 1571.3 950.3 
65 0.0006 5.017 99.0 96.6 1277.5 1311.7 
66 0.0009 4.893 94.6 110.0 1006.7 1599.6 
67 0.0012 4.952 92.6 93.8 703;4 1624.2 
log plot = 7.72ti.05 

Table Np117. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 2 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
&lIIlple # LT, M pH.l- Organic Aqueous Organic Aqueous 

1 0.0 4.739 49.6 52.7 3016.3 438.4 
2 0.0 4.805 48.8 51.2 3940.2 531.4 
3 0.000143 4.780 52.8 48.6 3156.2 855.5 
4 0.000286 4.801 47.9 51.6 4986.6 1746.7 
5 0.000286 4.835 53.7 50.2 3372.9 1013.6 
6 0.000573 4.85 1 49.0 48.4 1992.2 1628.1 
7 0.000716 4.869 49.1 54.2 1789.8 1681.2 
8 0.000859 4.842 47.6 47.9 1862.8 1783.5 
9 0.00114 4.850 47.9 48.0 1127.0 1169.2 
10 0.00143 4.859 48.6 49.1 1521.9 2037.0 
log p,o, = 7.793.03 
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Table Np118. Solvent Extraction Data for Apparent Stability Constants of Neptunium 

with EDTA in 2 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane 
Background, cpm Extraction, cpm 

Sample # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

LT. M 

0.0 
0.0 

0.000143 
0.000286 
0.000286 
0.000286 
0.000573 
0.000859 
0.001146 
0.001432 

PHr 
4.620 
4.760 
4.850 
4.930 
4.950 
4.910 
4.908 
4.904 
4.930 
4.900 

Organic 

53.3 
50.1 
45.5 
49.1 
49.8 
51.1 
50.4 
52.0 
48.6 
49.7 

Aqueous 
50.2 
48.4 
51.3 
44.3 
47.1 
49.6 
48.4 
46.0 
47.7 
49.4 

Organic 

1357.5 
1512.6 
1046.1 
644.0 
822.8 
1370.7 
1120.9 
796.8 
769.5 
816.6 

Aqueous 
137.7 
133.8 
224.2 
318.4 
408.4 
318.0 
699.4 
700.7 
942.7 
681.3 

log PlOl = 7.80&06 

Table Np119. Solvent Extraction Data for Apparer)t Stability Constants of Neptunium -^- 
with EDTA in 2 m NaCl at 25°C. [Z3-‘Np02+] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane 

Backmound, cpm Extraction, cpm 

Sample # L-r, M 
1 0.0 
2 4.ox1o-5 
3 8.0~10” 
4 0.0001 
5 0.0002 
6 0.0002 
7 0.0002 
8 0.0006 

log p,o1 = 10.01+0.03 

pHr Organic Aqueous Organic Aqueous 

3.816 39.5 30.2 2125:3 1225.2 
3.639 40.9 37.6 1450.1 1849.0 
3.651 33.4 34.9 1275.5 2032.2 
3.729 34.4 30.1 1235.3 1980.4 
3.745 33.3 38.1 1083.6 2071.3 
3.763 34.2 39.3 1148.8 1888.0 
3.771 32.7 34.1 1395.7 2336.7 
3.758 37.6 30.7 610.5 2463.1 

Table Np120. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 2 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.010 M in n-Heptane 

Sample # L-r, M PI+ 
1 0.0 6.320 
2 0.00015 6.374 
3 0.0003 6.421 
4 0.00045 6.374 
5 0.0006 6.383 
6 0.0009 6.407 
7 0.0012 6.420 

Background, cpm 
Organic Aqueous 

Extraction, cpm 

Organic Aqueous 

40.8 32.0 951.6 2215.3 
33.1 30.1 415.8 2518.8 
36.7 30.7 210.7 2755.1 
34.7 38.6 168.8 3217.2 
34.3 38.3 117.4 2992.1 
39.7 33.7 91.0 3108.2 
33.7 39.6 69.0 3104.9 

8 0.0015 6.374 30.6 31.9 70.7 3366.6 

log plol = 6.06ti.03 
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Table Np121. Solvent Extraction Data for Apparent Stability Constants of Neptunium 

with EDTA in 2 m NaCl at 25°C. [237Np02+] - low6 M, [HDEHP] = 0.010 M in n-Heptane 

Sample # LT, M @Jr 
1 0.0 5.645 
2 0.0001 5.677 
3 0.0002 5.717 
4 0.0003 5.690 
5 0.0004 5.730 
6 0.0005 5.712 
7 0.0006 5.724 
8 0.0008 5.727 
9 0.0010 5.727 

Background, cpm Extraction, cpm 

Organic 

29.7 

Aqueous 

35.8 

Organic 

1795.5 
42.3 33.1 1477.4 
33.6 37.7 980.4 
30.1 32.6 918.6 
36.8 35.9 710.3 
36.4 40.1 617.2 
31.7 42.5 445.1 
34.1 31.2 441.3 
37.4 33.3 342.4 

Aqueous 
1400.7 
1697.6 
2060.6 
2243.7 
2765.5 
2436.8 
1996.7 
2970.5 
2869.3 

log p,ol = 6.70&.02 

Table Np122. Solvent Extraction Data for Apparent Stability Constants of Neptunium 

with EDTA in 2 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
Sample # LT, M PHr Organic Aqueous Organic Aqueous 

0.0 5.511 33.8 39.0 2311.9 1092.9 
5.ox1o-5 5.472 28.3 34.2 1291.2 2063.8 
0.0001 5.515 27.6 34.1 1232.2 2067.6 

0.00015 5.505 33.5 33.8 1077.3 2223.4 
0.0002 5.509 32.9 36.6 1032.6 2285.5 
0.0003 5.5 10 36.8 33.4 980.9 2278.6 
0.0005 5.512 30.9 37.9 652.3 2640.7 
0.0004 5.510 34.7 33.7 909.5 2712.1 

log plo, = 6.86ti.05 

Table Np123. Solvent Extraction Data for Apparent Stability Constants of Neptunium 

with EDTA in 2 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
Sample # LT, M PHr Organic Aqueous Organic Aqueous 

1 0.0 3.112 33.7 33.0 2623.3 919.5 
2 5.ox1o-5 3.110 36.4 33.1 2344.7 1051.4 
3 0.00025 3.100 31.9 37.6 1938.7 1368.0 
4 0.0003 3.096 34.7 36.8 1881.7 1402.4 
5 0.0005 3.097 33.0 31.6 1975.9 1852.8 
6 0.0005 3.085 36.4 33.9 1848.0 1344.0 
7 0.0010 3.083 33.7 31.7 1311.9 1896.6 
8 0.0015 3.076 35.2 38.1 952.5 1958.6 

log pm = 11.21+0.02 
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Table Np124. Solvent Extraction Data for Apparent Stability Constants of Neptunium 

with EDTA in 3 m NaCl at 25°C. [237Np02f] - low6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 

Sample # Lr, M PHr Organic Aqueous Organic Aqueous 

1 0.0 4.508 60.2 79.8 1611.4 339.3 
2 0.000141 4.602 57.4 60.3 995.8 954.9 
3 0.000282 4.597 56.5 62.3 1106.2 738.2 
4 0.000423 4.686 62.8 60.6 951.8 1167.9 
6 0.000846 4.647 69.9 59.4 805.4 1253.5 
7 0.00113 4.701 70.3 56.3 510.9 1280.8 
8 0.00141 4.712 57.7 63.6 483.9 1505.9 

log plol = 7.62d.02 

Table Np125. Solvent Extraction Data for Apparent Stability Constants of Neptunium 

with EDTA in 3 m NaCl at 25°C. [237Np02f] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 

%Ullpk # LT, M 

1 0.0 
2 0.0 
3 0.000140 
4 0.000280 
5 0.000420 
6 0.000560 
7 0.000701 
8 0.00084 1 
9 0.001121 
10 0.001402 

PHr Organic Aqueous Organic Aqueous 

4.961 45.8 53.9 2431.5 636.7 
5.020 52.4 47.4 2424.3 608.2 
5.082 49.5 50.8 2306.8 1273.6 
5.120 49.8 53.6 185016 1581.2 
5.050 47.6 49.2 1648.5 1334.3 
5.060 50.3 47.0 1813.4 1667.8 
5.000 48.7 56.6 1793.0 1303.0 
5.120 50.1 45.8 1178.1 1478.9 
5.089 49.6 48.4 1513.3 1725.2 
5.071 51.2 51.6 1186.5 1650.1 

log PlOl = 6.9&l 

Table Np126. Solvent Extraction Data for Apparent Stability Constants of Neptunium 

with EDTA in 3 m NaCl at 25°C. [237Np02C] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 

Sample # LT, M PHr Organic Aqueous Organic Aqueous 

1 0.0 4.640 51.0 87.9 1169.7 474.5 
2 0.000140 5.012 53.1 112.3 1236.2 1041.9 
3 0.000280 5.040 163.8 89.9 879.7 842.7 
4 0.000420 4.910 50.5 63.2 895.0 620.4 
5 0.000560 5.050 49.6 132.8 600.9 964.1 
6 0.000701 4.990 53.5 93.6 584.8 816.8 
7 0.00084 1 5.000 130.1 68.8 852.4 1142.5 
8 0.00098 1 4.983 122.9 47.3 647.5 947.5 
9 0.001121 5.020 59.5 51.3 503.1 949.0 
10 0.001402 4.940 125.8 57.4 716.5 1132.3 

log p,o1 = 7.09ti.02 
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Table Np127. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 3 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
Sample # L-r, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.040 52.6 50.0 1168.1 1451.6 
2 0.0 3.038 59.2 55.4 1159.5 1410.1 
3 0.00025 3.121 49.0 56.0 1122.2 1590.7 
4 0.0005 3.188 51.2 54.4 1133.4 2102.4 
5 0.00075 3.280 49.1 58.7 978.5 2076.0 
6 0.0010 3.358 49.2 61.4 676.2 2313.1 
7 0.00125 3.411 51.3 79.1 712.0 2188.9 
8 0.0015 3.512 52.5 51.7 562.5 2585.0 
9 0.0020 3.599 52.1 74.0 557.3 2245.7 
10 0.0025 3.650 53.8 73.0 482.3 2304.3 
11 0.0010 3.042 63.4 52.5 847.5 2146.7 
12 0.0020 3.033 50.4 58.8 462.9 2474.1 
13 0.0025 3.033 54.2 52.6 574.3 2381.8 
14 0.0030 3.033 91.1 58.4 586.7 2392.0 
15 0.0050 3.028 73.6 76.5 448.2 2374.2 
log plot = 10.75ti.02 

Table Np128. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 3 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.010 M in n-Heptane 

Sample # LT, M 

1 0.0 

2 0.000125 
3 0.00025 
4 0.00025 
5 0.000375 
6 0.00050 
7 0.000625 
8 0.00075 
9 0.0010 

pHr 
2.807 
2.803 
2.817 
2.800 
2.798 
2.800 
2.800 
2.796 
2.805 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

76.8 63.6 846.2 2093.2 
69.9 69.6 690.9 2240.6 
70.7 67.3 540.1 2220.0 
61.3 74.3 564.6 2160.6 
57.1 67.1 512.6 2477.0 
57.6 73.1 476.8 2399.2 
60.5 68.3 468.7 2469.1 
63.1 62.2 447.8 2548.4 
64.0 60.4 425.3 2496.6 

10 0.00 125 2.813 107.3 61.2 449.2 2507.6 
log p*o, = 11.30+0.03 
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Table Np129. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 3 m NaCl at 25°C. [237Np02+] - low6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
%.Illple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.168 57.0 48.6 2661.5 527.5 
2 0.00015 4.172 56.7 53.2 2515.6 680.2 
3 0.0003 4.161 52.7 53.5 2186.2 806.4 
4 0.00045 4.138 54.9 57.0 2280.2 880.9 
5 0.0006 4.116 53.9 54.6 2076.4 956.4 
6 0.0009 4.139 55.0 49.5 1948.0 1013.1 
7 0.0012 4.148 53.9 49.9 2164.0 988.4 
8 0.0015 4.150 58.7 53.7 2049.9 1124.2 

log plot = 6.46fi.02 

Table Np130. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 3 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
hl-lpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 6.514 55.4 54.9 2326.1 1028.1 
2 3.75x1o-5 6.519 48.8 58.2 771.3 2014.5 
3 7.5ox1o-5 6.516 53.1 55.6 365.7 2444.3 
4 0.000113 6.520 53.8 52.9 268.0 2742.1 
5 0.00015 6.515 183.1 54.3 311.1 2413.6 
6 0.000225 6.521 52.8 49.5 191.4 2767.9 
7 0.0003 6.523 51.1 52.2 124.3 2775.4 
8 0.000375 6.530 54.2 60.3 115.1 2512.1 

log plot = 6.OlM.04 

Table Np131. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 3 m NaCl at 25°C. [237Np02f] - 10V6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
hllple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 7.400 61.3 67.9 581.8 2089.4 
2 8.75~10-~ 7.374 68.9 61.9 506.0 2154.3 
3 2.75x10-’ 7.435 66.6 62.8 230.2 2389.0 
4 4.63x 1O-5 7.413 60.8 66.2 138.4 2565.8 
5 6.5~10‘~ 7.413 65.4 58.2 110.8 2640.5 
6 0.000103 7.404 65.0 54.8 87.4 2623.9 
7 0.00015 7.439 77.3 61.0 87.7 2368.0 
8 0.000188 7.423 66.9 66.4 91.3 2686.3 

log plol = 5.83-1-0.05 
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Table Np132. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 3 m NaCl at 25°C. [237Np02f] - 10s6M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
%U’Ilpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 7.142 90.1 81.9 1094.5 1419.4 
2 1.88x1o-5 6.995 91.0 74.8 630.0 2005.7 

3 1.88x1o-5 7.105 74.0 75.3 980.8 1611.7 
4 3.76~10-~ 7.103 82.7 71.7 827.9 1859.6 
5 7.5ox1o-5 7.142 72.2 71.8 522.3 2158.9 
6 0.000113 7.158 67.1 79.0 413.8 2195.9 
7 0.00015 7.153 67.6 71.7 194.4 2439.5 
8 0.000188 7.163 80.7 73.5 136.3 2436.6 

log p,l)t = 5.7ti.l 

Table Np133. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 3 m NaCl at 25°C. [237Np02f] - low6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
%UIlpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 6.836 52.4 58.0 802.0 1825.2 
2 3.75x1o-5 6.820 51.6 78.6 400.8 2370.5 
3 7.5ox1o-5 6.848 51.7 53.0 212.6 2657.9 
4 0.000113 6.860 56.6 86.7 126.9 2607.9 
5 0.00015 6.855 54.9 53.8 107.9 2536.0 
6 0.000225 6.870 49.6 72.9 90.5 2635.7 
7 0.0003 6.856 62.8 83.2 88.6 2569.5 
8 0.000375 6.864 56.9 56.1 70.0 2550.6 

log pro, = 5.82H.02 

Table Np134. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 3 m NaCl at 25°C. [237Np02+] - 10d6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
Sample # Lr, M pHr Organic Aqueous Organic Aqueous 

1 0.0 5.710 49.2 56.0 2167.9 444.2 
2 0.00015 5.590 74.5 53.5 944.5 1789.4 
3 0.0003 5.586 53.7 52.4 539.1 2142.7 
4 0.00045 5.584 55.9 60.7 424.0 2302.9 
5 0.0006 5.564 57.1 88.2 289.3 2367.1 
6 0.0009 5.544 62.2 59.3 263.5 2358.8 
7 0.0012 5.529 58.5 54.7 219.2 2497.3 
8 0.0015 5.505 147.3 68.6 273.8 2563.7 

log plol = 6.74M.02 
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Table Np135. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 3 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
%U-Ilpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.150 79.2 65.6 1518.9 1280.8 
2 0.00025 3.133 73.8 69.7 1408.3 1489.4 
3 0.0005 3.169 69.9 73.4 1223.9 1630.1 
4 0.00075 3.167 48.2 68.9 1127.7 1744.6 
5 0.0010 3.152 71.3 59.9 1143.2 1640.7 
6 0.0015 3.160 72.2 67.6 1127.5 1675.3 
7 0.0020 3.178 71.9 75.3 1079.1 1732.1 
8 0.0025 3.168 66.3 63.6 1086.8 1737.4 

log /3rol = 10.2Oa.15 

Table Np136. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 3 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
b-lpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.596 58.6 55.6 15 17.0 1258.1 
2 0.00025 3.305 56.2 57.0 908.6 1903.3 
3 0.0005 3.494 77.3 51.5 1277.7 1779.2 
4 0.00075 3.500 63.5 89.9 1050.2 1852.9 
5 0.0010 3.485 59.2 60.0 918.8 1811.3 
6 0.0015 3.464 63.6 141.5 873.8 1957.7 
7 0.0020 3.429 83.0 81.9 968.9 1725.4 
8 0.0025 3.403 87.6 101.2 682.9 1972.3 

log ptl)r = 9.37d.03 

Table Np137. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 3 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
!hl@3 # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 6.112 68.5 65.3 1363.6 1262.1 
2 3.75x1o-5 6.116 69.0 68.8 885.0 1907.5 
3 7.5ox1o-5 6.119 64.9 62.4 577.3 2180.9 
4 0.000113 6.122 65.2 78.0 388.9 2215.8 
5 0.000150 6.124 66.3 61.1 302.6 2370.1 
6 0.000225 6.122 66.0 73.9 200.2 2336.3 
7 0.00030 6.125 60.4 70.6 170.9 2605.0 
8 0.000375 6.129 65.3 67.1 157.2 2616.9 

log p,or = 6.306.03 
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Table Np138. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 3 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane 

Backftround. cnm Extraction. corn 
Sample # LT, M pHr Organic Aqueous Organic Aqueous 

0.0 3.609 73.4 68.1 1363.6 1262.1 
0.00015 3.696 54.1 64.3 885.0 1907.5 
0.0003 3.635 75.2 316.1 577.3 2180.9 

0.00045 3.722 55.0 72.7 388.9 2215.8 
0.0006 3.717 55.0 55.8 302.6 2370.1 
0.0009 3.697 55.2 51.2 200.2 2336.3 
0.0012 3.719 61.5 49.1 170.9 2605.0 
0.0015 3.706 54.3 54.4 157.2 2616.9 

log filol = 10.08ti.03 

Table Np139. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 3 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane 

Background. cnm Extraction. cnm 
%nlple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 6.336 68.6 65.9 1246.7 1313.1 
2 3.75x1o-5 6.327 58.0 68.8 658.0 1971.0 
3 7.5ox1o-5 6.330 63.5 64.2 356.0 1994.0 
4 0.000 11 6.335 64.7 67.9 286.3 2467.8 
5 0.00015 6.334 62.7 66.3 216.4 2439.0 
6 0.00023 6.329 62.2 90.0 164.5 2616.4 
7 0.00030 6.325 62.6 184.0 139.3 2745.3 
8 0.00038 6.328 64.0 67.0 120.1 2616.0 

log plot = 6.22ti.02 
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Table Np140. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 3 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
hl-lpk # 

1 
LT, M 

0.0 
pHr 

3.108 
Organic 

55.4 
Aqueous 

47.8 
Organic 
1594.3 

Aqueous 
883.7 

2 5.ox1o-5 3.085 58.3 45.2 1678.4 979.8 
3 0.000 1 3.053 49.6 60.8 1655.5 1040.4 
4 0.00015 3.012 49.8 45.6 1620.3 1041.6 
5 0.00025 3.045 48.5 54.0 1721.5 1116.7 
6 0.0 3.134 59.7 59.4 1784.8 840.6 
7 0.0005 3.102 59.2 58.4 1542.4 1275.1 
8 0.00075 3.181 50.9 64.1 1269.0 1393.1 
9 0.0015 3.192 62.4 49.2 965.5 1520.6 
10 0.0015 3.123 50.4 53.3 1062.5 1453.9 
11 0.0015 3.106 49.3 48.7 1077.4 1641.3 
12 0.002 3.132 45.7 50.0 818.9 1608.4 
log proI = 10.56ti.02 

Table Np141. Solvent Extraction Data for Apparent Stability Constants-of Neptunium 
with EDTA in 4 m NaCl at 25°C. [237Np02+] - 10T6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
hllpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.948 66.9 59.3 964.5 327.4 
2 0.000147 4.955 65.6 53.1 1307.8 648.1 
3 0.000288 4.956 63.8 53.1 1102.9 708.3 
4 0.000443 4.963 70.7 51.6 944.7 880.9 
5 0.000590 4.93 1 78.3 58.9 973.8 913.8 
6 0.00088 1 4.950 55.5 49.5 844.4 1096.4 
7 0.00 1180 4.990 56.9 55.3 748.6 1213.8 
8 0.00 1470 4.969 55.9 58.2 672.0 1199.7 

log plol = 6.99fl.02 
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Table Np142. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 4 m NaCl at 25°C. [237Np02f] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
Sample # Lr, M pHr Organic Aqueous Organic Aqueous 

1 0.0 4.953 56.5 68.1 1912.0 677.5 
2 0.000137 4.945 54.7 67.5 1535.5 1070.5 
3 0.000275 4.954 59.3 57.1 1377.7 1194.2 
4 0.000412 4.960 98.2 62.9 1287.6 1313.5 
5 0.000549 4.948 54.9 57.2 1203.8 1441.8 
6 0.000686 4.964 154.1 64.0 1200.8 1495.7 
7 0.000824 4.95 1 56.7 58.0 1033.6 1534.9 
8 0.000961 4.940 63.6 55.0 987.2 1492.9 
9 0.001098 4.918 50.4 59.9 1003.5 1551.6 
10 0.001373 4.919 54.8 54.4 859.1 1596.1 
log plO, = 7.Olti.02 

Table Np143. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 4 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
%U-Ilpk. # LT, M pl+ Organic Aqueous Organic Aqueous 

1 0.0 2.501 43.3 42.2 435.2 1331.0 
2 2.5~10-~ 2.493 43.9 38.1 437.7 1339.3 
3 5.ox1o-5 2.469 46.6 43.8 432.2 1352.7 
4 0.000 1 2.528 41.2 42.0 405.2 1348.9 
5 0.00025 2.464 48.0 46.8 340.0 1405.4 
6 0.0004 2.714 35.7 43.0 286.6 1374.2 
7 0.0006 2.730 39.0 37.5 265.7 1378.6 
8 0.0008 2.750 35.8 37.5 227.9 1466.3 
9 0.0010 2.748 36.8 40.1 330.5 1853.9 

log ptOr = 11.4Ofl.02 
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Table Np144. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 4 m NaCl at 25°C. [237Np02+] - low6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
knple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 6.390 38.8 36.1 848.1 853.1 
2 0.00025 6.38 1 39.1 38.8 154.0 1392.6 
3 0.00050 6.399 36.1 43.4 96.6 1518.3 
4 0.00075 6.399 36.0 45.7 87.4 2039.5 
5 0.0010 6.381 41.1 32.9 79.9 1571.0 
6 0.0015 6.404 32.4 34.2 62.7 1447.5 
7 0.0020 6.408 46.7 34.2 59.7 1604.3 
8 0.0025 6.402 38.1 35.3 52.3 1564.7 

log plo, = 5.61M.02 

Table Np145. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 4 m NaCl at 25°C. [237Np02f] - 10T6 M, [HDEHP] = 0.010 M in n-Heptane 

Sample # 
1 
2 
3 
4 
5 
7 
8 
9 
10 

LT, M pHr 
Background, cpm 

Organic Aqueous 
Extraction, cpm 

Organic Aqueous 
0.0 3.472 34.8 36.2 635.J 1080.8 

5x1o-5 3.307 40.8 38.1 458.1 1234.6 
0.000 1 3.346 32.3 33.0 413.0 1229.0 
0.000 1 3.368 36.0 32.1 407.4 1149.4 
0.0002 3.346 34.0 32.5 356.1 1280.1 
0.0004 3.344 37.9 37.7 306.3 1295.8 
0.0006 3.404 30.2 37.4 249.8 1381.2 
0.0008 3.430 36.5 32.4 208.6 1416.8 
0.0010 3.450 33.8 42.6 201.9 1440.6 

log pl0, = 9.89ti.02 

Table Np146. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 4 m NaCl at 25°C. [237Np02+] - 10d6 M, [HDEHP] = 0.010 M in a-Heptane 

Background, cpm Extraction, cpm 
knpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 6.965 30.3 32.5 615.2 988.2 
2 0.0001 6.941 38.0 32.8 166.5 1492.2 
3 0.0002 7.055 29.9 33.1 92.9 1492.5 
4 0.0004 6.912 33.9 37.9 65.8 1516.1 
5 0.0005 6.940 32.2 38.1 65.3 1472.6 
6 0.0006 6.986 37.0 39.7 54.7 1504.2 
7 0.0010 7.007 35.1 34.3 50.1 1528.5 

log plol = 5.46ti.03 
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Table Np147. Solvent Extraction Data for Apparent Stability Constants of Neptunium 

with EDTA in 5 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
&lRlpk # LT, M PHI Organic Aqueous Organic Aqueous 

1 0.0 5.147 59.0 59.6 2053.1 392.0 
2 0.0 5.103 101.2 61.8 2206.1 414.2 
3 0.0 5.133 56.4 175.1 2073.2 653.5 
4 0.000135 5.113 60.4 57.3 1742.5 725.1 
5 0.000135 5.115 62.0 59.8 1695.2 763.3 
6 0.00027 5.169 63.7 82.5 1463.2 966.1 
7 0.00027 5.137 58.3 56.5 1539.3 962.2 
8 0.00027 5.139 112.6 59.2 1630.2 915.1 
9 0.00054 5.156 58.6 59.4 1273.0 1223.7 
10 0.00054 5.154 80.8 81.9 1334.0 1147.6 
11 0.0008 1 5.170 57.7 55.4 1086.4 1378.6 
12 0.0008 1 5.139 56.2 110.9 1146.4 1359.4 
13 0.00108 5.115 125.1 56.7 1302.8 1475.5 
14 0.00108 5.132 57.2 59.7 1063.8 1354.0 
15 0.00135 5.110 59.5 61.5 990.5 1392.2 

log plot = 6.9Oa.02 

Table Np148. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 5 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
~~pk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 5.166 89.4 51.5 2 142.4 537.1 
2 0.00027 5.112 56.1 56.6 2025.2 956.2 
3 0.00027 5.138 56.3 52.6 1840.7 932.7 
4 0.00027 5.111 69.1 56.8 1831.7 932.9 
5 0.00054 5.109 97.2 60.9 1866.1 1202.8 
6 0.00054 5.103 78.3 91.8 1888.8 1127.7 
7 0.0008 1 5.132 55.7 135.4 2019.2 1285.5 
8 0.00108 5.098 60.7 71.0 1314.1 1200.3 
9 0.00135 5.106 54.8 53.9 1139.2 1258.0 
10 0.00135 5.105 66.1 63.4 1552.8 1461.4 

log plol = 6.77a.04 
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Table Np149. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 5 m NaCl at 25°C. [237Np02+] - 10V6 M, [HDEHP] = 0.010 M-in n-Heptane 

Background, cpm Extraction, cpm 
sample # 

1 
LT, M 

0.0 
pHr 

2.853 
Organic 

70.1 
Aqueous 

81.4 
Organic 
1346.7 

Aqueous 
2188.7 

0.0 2.822 61.2 53.9 1558.4 1966.6 
0.0005 2.845 98.0 56.1 1125.1 2374.3 
0.001 2.845 86.5 95.8 1001.7 2609.8 

0.0015 2.85 1 72.4 62.2 789.1 2770.6 
0.002 2.841 60.4 60.3 733.6 2785.6 
0.003 2.872 76.9 67.0 568.9 2972.8 
0.004 2.878 72.6 67.6 541.0 2904.5 
0.005 2.892 88.2 61.4 509.9 2885.3 

log plot = 10.70&02 

Table Np150. Solvent Extraction Data for Apparent Stability Constants of Neptunium --- 
with EDTA in 5 m NaCl at 25°C. [Z.17Np02c] - 10e6 M, [HDEHP] = 0.010 M in n-Heptane 

Background. cnm Extraction. cnm 
hnple # LT, M 

1 0.0 
2 0.0 
3 0.000 1 
4 0.000 1 
5 0.0002 
6 0.0002 
7 0.0003 
8 0.0003 
9 0.0 
10 0.0 
11 0.0006 
12 0.0006 
13 0.0008 
14 0.0008 
15 0.001 

16 0.001 
log j3rol = 5.5820.02 

pHr Organic Aqueous Organic Aqueous 
6.659 74.2 75.0 1910.8 1025.9 
6.750 57.4 55.4 1890.2 999.6 
6.590 48.9 55.9 1045.6 1751.8 
6.485 55.3 53.9 996.6 1775.3 
6.515 53.8 52.0 472.0 2299.5 
6.516 65.3 59.9 549.4 2467.5 
6.584 52.2 55.1 233.2 2507.4 
6.599 59.0 53.5 246.0 2655.7 
6.610 44.9 49.9 2051.5 1297.7 
7.075 54.0 117.4 2081.1 1341.7 
6.775 51.7 50.7 119.4 2608.4 
6.770 51.9 55.6 124.1 2642.0 
6.727 48.3 63.1 104.3 2655.9 
6.807 55.6 59.8 101.8 2631.2 
6.748 109.9 50.0 154.3 2616.2 

6.863 49.4 101.7 84.8 2698.4 
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Table Np151. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 5 m NaCl at 25°C. [237Np02’] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
kI-lpk # LT, M pHr Organic Aqueous Organic Aqueous 

I 0.0 6.759 69.8 65.4 1200.0 518.3 
2 0.0001 6.788 63.6 66.3 504.8 961.8 
3 0.0002 6.803 71.6 66.6 267.6 1567.9 
4 0.0003 6.763 69.4 73.8 148.4 997.7 
5 0.0004 6.807 69.0 69.3 130.4 1314.4 
6 0.0006 6.871 87.3 70.7 152.5 1591.5 
7 0.0008 7.010 98.0 72.6 155.1 1490.2 
8 0.0010 7.080 66.6 66.3 120.5 1408.3 

log proI = 5.46ti.02 

Table Np152. Solvent Extraction Data for Apparent Stability Constants of Neptunium 

with EDTA in 5 m NaCl at 25°C. [237Np02+] - 10m6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
!kllpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 5.433 58.6 62.7 1308.6 710.0 
2 0.00015 5.424 73.6 58.7 759.3 1266.3 
3 0.0003 5.450 60.1 59.7 597.4 1427.2 
4 0.00045 5.445 77.2 89.4 568.3 1450.1 
5 0.0006 5.457 62.0 68.9 473.8 1557.6 
6 0.0009 5.459 59.8 79.6 405.9 1557.1 
7 0.0012 5.469 56.2 87.2 354.2 1697.9 
8 0.0015 5.482 59.1 65.7 272.9 1694.5 

log plol = 6.56ti.02 

Table Np153. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 5 m NaCl at 25°C. [237Np02C] - 10e6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
kflple # LT, M pH.l- Organic Aqueous Organic Aqueous 

1 0.0 6.704 76.0 58.5 854.5 613.6 
2 1.5.10-5 6.691 61.2 72.8 1116.0 1220.6 
3 3.0*10-5 6.696 55.3 67.5 951.1 1067.8 
4 4.5*10‘5 6.702 74.6 55.1 792.6 1161.0 
5 6.0.10-5 6.698 56.8 64.2 632.3 1301.2 
6 9.0*10-5 6.706 67.5 137.0 412.6 1677.8 
7 0.00012 6.698 62.7 56.4 352.5 1632.1 
8 0.00015 6.710 60.7 68.3 217.1 1754.9 

log plol = 5.56ti.05 
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Table Np154. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 5 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
%tmpk # LT, M PHI- Organic Aqueous Organic Aqueous 

1 0.0 6.165 58.2 64.0 1212.7 756.3 
2 6.0. 1O-5 6.167 94.8 75.1 833.6 1321.6 
3 9.0*10-5 6.161 75.5 57.4 662.9 1455.8 
4 0.00012 6.163 79.3 82.6 510.6 1618.5 
5 0.00015 6.165 70.6 57.5 424.2 1671.5 
6 0.00018 6.169 62.5 66.1 323.1 1695.3 
7 0.00024 6.165 57.1 63.3 274.9 1764.9 
8 0.00030 6.165 68.3 58.8 223.8 1769.5 

log /3t0, = 6.08ti.05 

Table Np155. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 5 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane 

Background. cnm Extraction. cnm 
Sample # LT, M 

1 0.0 
2 0.00015 
3 0.0003 
4 0.00045 
5 0.0006 
6 0.0009 
7 0.0012 
8 0.0015 

log plot = 8.54ztzO.04 

pHr Organic Aqueous Organic Aqueous 
4.016 58.5 57.4 1641.0 390.0 
4.037 88.4 62.5 94614 986.3 
4.010 82.6 62.8 779.5 1108.0 
4.007 71.6 56.8 813.4 1209.5 
3.978 60.3 53.2 762.9 1210.8 
4.000 61.2 65.2 723.9 1283.0 
3.994 60.2 61.2 642.0 1360.9 
3.987 59.1 59.8 562.4 1445.4 

Table Np156. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 5 m NaCl at 25°C. [237Np02+] - 10e6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
Sample # 

1 
LT, M 

0.0 
PHI 

5.950 
Organic 

55.5 
Aqueous 

65.4 
Organic 
1244.8 

Aqueous 
782.1 

2 6.0.10-5 5.957 63.9 80.3 794.8 1146.1 
3 0.00012 5.957 73.1 72.3 499.0 1302.9 
4 0.00018 5.968 60.1 63.5 344.4 1402.3 
5 0.000 1 5.977 65.3 74.3 646.0 1276.4 
6 0.0003 5.921 84.4 52.8 233.5 1371.2 
7 0.0004 5.935 69.8 59.8 200.0 1253.5 
8 0.0005 5.939 61.8 56.0 174.8 1482.4 

log proI = 6.24d.03 
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Table Np157. Solvent Extraction Data for Apparent Stability Constants of Neptunium 

with EDTA in 5 m NaCl at 25°C. [237Np021] - 10e6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
%l’@e # LT, M pi-b Organic Aqueous Organic Aqueous 

1 0.0 7.242 71.6 75.7 1044.6 940.9 
2 1.5x1o-5 7.237 81.3 66.2 910.9 1161.8 
3 3.ox1o-5 7.23 1 63.6 55.1 889.4 1124.8 
4 6.0~10‘~ 7.233 131.0 68.6 637.1 1448.3 
5 9.ox1o-5 7.237 98.8 60.4 372.7 1568.4 
6 0.00015 7.248 59.2 64.7 198.2 1797.7 
7 0.00015 7.242 70.7 76.0 202.2 1768.4 
8 9.ox1o-5 7.160 54.3 58.1 157.1 671.2 
9 0.00024 7.058 49.9 59.0 136.2 1868.9 
10 0.0003 7.238 87.6 57.9 133.2 1862.5 

log Plal = 5.48a.02 

Table Np158. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 5 m NaCl at 25°C. [237Np02+] - 10T6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
%Inpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 7.445 62.8 52.2 908.6 2138.1 
2 1.0.10-5 7.407 57.4 56.5 905.1 2135.5 
3 3.0*10-5 7.452 57.0 54.0 563.0 2584.6 
4 9.0-10-5 7.419 68.9 59.7 254.6 2700.9 
5 0.00012 7.425 55.7 60.1 179.0 2239.0 
6 0.00015 7.447 55.6 57.5 158.9 2699.0 
7 0.00030 7.421 58.0 56.3 114.3 2982.2 
8 0.00060 7.394 59.4 55.2 96.8 2815.8 

log @toI =5.38&.02 

Table Np159. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 5 m NaCl at 25°C. [237Np02+] - 10V6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
%NIlpk # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 2.405 55.0 47.4 1645.7 1929.7 
2 5.o*1o-5 2.399 77.9 49.9 2103.5 1556.3 
3 0.000 1 2.273 56.0 56.3 845.6 1087.3 
4 0.00015 2.343 65.1 104.7 863.9 1126.8 
5 0.0002 2.376 54.4 55.8 849.9 1172.9 
6 0.0003 2.478 56.0 52.3 705.1 913.9 
7 0.0004 2.517 62.5 53.9 842.0 1113.9 

log plol = 12.25a.02 
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Table Np160. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 5 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane 

Background. cnm Extraction, cum 
%Inple # LT, M pHr Organic Aqueous Organic Aqueous 

1 0 4.246 53.5 56.2 2350.0 460.7 
2 5.0. 1o-5 4.203 54.8 54.5 2238.5 594.2 
3 0.000 1 4.006 54.4 53.3 2121.2 709.6 
4 0.00015 4.140 57.4 56.8 2 140.2 694.7 
5 0.0002 4.116 67.5 51.8 2052.7 756.4 
6 0.0003 4.130 54.0 57.0 2027.7 788.7 
7 0.0004 4.236 54.3 50.8 2051.6 884.7 
8 0.0005 4.279 58.3 54.4 1981.2 812.0 

log pIor = 8.32ti.02 

Table Np161. Solvent Extraction Data for Apparent Stability Constants of Neptunium 
with EDTA in 5 m NaCl at 25°C. [237Np02+] - 10s6 M, [HDEHP] = 0.010 M in n-Heptane 

Background, cpm Extraction, cpm 
San-@3 # LT, M pHr Organic Aqueous Organic Aqueous 

1 0.0 3.604 65.5 66.1 1982.7 908.5 
0.0 

5.ox1o-5 
0.0001 

0.00015 
0.0002 

0.00025 
0.0003 
0.0004 

3.608 62.1 56.4 1957.7 899.9 
3.528 57.1 59.9 1809.1 1042.1 
3.373 58.4 55.3 1619.1 1279.6 
3.503 57.3 69.1 1670.7 1126.0 
3.492 56.6 62.0 1709.6 1236.4 
3.440 56.4 55.7 1567.6 1252.4 
3.533 115.4 625.5 1670.0 1789.9 
3.575 57.7 64.6 1535.9 1238.7 
3.529 65.1 59.7 1497.3 1360.1 
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Table Np162. pH - Dependence of Np02+ from 0.3 m NaCl Extraction by 0.01 M 
HDEHP in n-Heptane. 

Background, cpm Extraction, cpm 
Sample # PHI- Organic Aqueous Organic Aqueous 

1 2.774 70.2 69.0 114.8 2103.5 
2 2.930 84.4 68.6 132.8 2085.4 
3 3.107 104.4 71.4 147.6 2229.6 
4 3.748 84.2 89.6 155.3 2048.7 
5 4.548 69.2 92.0 514.1 1695.2 
6 4.847 82.6 72.6 1233.6 1075.3 
7 5.234 67.0 73.6 1756.6 458.0 
8 5.384 81.6 81.8 1945.5 287.8 

log D vs. pH; slope = 0.996 

Table Np163. pH - Dependence of NpOz+ from 1 m NaCl extraction by 0.01 M HDEHP 
in n- Heptane. 

Background, cpm Extraction, cpm 
Sample # pHX Organic Aqueous Organic Aqueous 

1 3.090 81.5 63.6 144.9 735.5 
2 3.787 64.9 65.9 107.0 785.4 
3 4.580 60.0 64.0 262.6 531.2 
4 4.752 44.7 79.9 436.7 428.5 
5 4.912 63.0 64.6 500.0 398.9 
6 4.799 63.6 66.4 473.0 429.9 
7 4.699 64.9 65.9 564.7 400.4 
8 3.851 64.9 65.9 173.1 756.8 
9 4.473 64.9 65.9 442.6 425.0 
10 4.699 64.9 65.9 625.6 305.1 
11 4.879 64.9 65.9 741.8 259.4 
12 4.986 64.9 65.9 715.7 245.8 

log D vs. pH; slope = 0.927 
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Table Np164. pH - Dependence of NpOz+ Extraction from 2 m NaCl by 0.01 M HDEHP 
in n- Heptane. 

Background, cpm Extraction, cpm 
Sample # pHr Organic Aqueous Organic Aqueous 

1 4.767 59.4 59.1 486.1 396.9 
2 4.770 124.1 60.7 511.9 370.3 
3 5.081 45.5 65.4 449.2 360.9 
4 5.120 44.2 81.2 554.8 407.5 
5 5.187 48.4 60.8 1116.6 457.2 
6 5.104 69.1 69.3 1832.0 469.4 
7 4.788 63.6 71.8 753.7 301.6 
8 3.013 57.0 60.4 577.1 390.1 
9 4.607 61.4 61.9 680.2 301.7 
10 3.048 63.0 72.0 640.4 456.4 
11 2.469 62.6 61.2 1016.8 760.2 
12 2.070 60.0 66.3 1900.0 733.0 

log D vs. pH; slope = 0.1533 

Table Np165. pH - Dependence of NpOz+ Extraction from 3 m NaCl by 0.01 M HDEHP 
in n- Heptane. 

Background, cpm Extraction, cpm 
Sample # pHr Organic Aqueous Organic Aqueous 

1 4.790 69.2 60.4 476.6 309.6 
2 4.722 63.4 47.0 602.7 344.0 
3 4.733 60.1 43.7 568.4 373.6 
4 4.694 63.9 63.9 584.4 379.5 
5 4.807 57.4 67.4 548.2 450.7 
6 4.958 65.9 56.1 534.1 434.3 
7 1.464 65.2 67.9 499.8 560.8 
8 1.773 60.1 59.4 424.5 576.9 
9 2.68 1 68.5 59.5 554.5 517.9 
10 4.370 67.2 55.0 692.1 413.7 
11 4.85 1 58.5 58.3 587.9 449.9 
12 1.315 62.3 63.3 260.8 566.3 

log D vs. pH; slope = 0.0836 
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Table Np166. pH - Dependence of NpOz+ Extraction from 4 m NaCl by 0.01 M HDEHP 
in n-Her&me. 

Sample # pHr 
1 4.540 
2 4.627 
3 4.753 
4 4.796 
5 4.877 
6 4.917 
7 5.004 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

84.6 67.2 1920.0 421.7 
80.4 74.6 1845.9 431.6 
90.2 71.6 1773.9 462.5 
78.8 87.2 1794.6 518.5 
84.8 454.4 1639.5 567.1 
104.8 66.0 1606.3 613.8 
106.0 79.0 1545.8 687.6 

8 5.057 
log D vs. pH; slope = 0.0 

68.2 80.6 1377.9 777.7 

Table Np167. pH - Dependence of NpOz+ Extraction from 4 m NaCl by 0.01 M HDEHP 
in n-Heptane. 

Background, cpm Extraction, cpm 
Sample # pHr Organic Aqueous Organic Aqueous 

1 5.862 76.8 74.2 1567.2 684.8 
2 5.225 74.0 74.4 1686.2 553.0 
3 5.053 71.6 71.0 1358.8 647.6 
4 5.030 61.4 73.0 1463.0 796.2 
5 4.861 71.8 71.6 1294.8 933.4 
6 4.990 83.4 79.2 1402.0 839.8 
7 5.046 69.6 75.4 1476.2 790.2 
8 5.220 66.2 65.0 1265.0 961.6 
9 1.070 74.4 72.4 375.5 1928.4 
10 1.941 74.0 72.0 317.4 1980.6 
11 4.048 66.0 67.2 1445.1 811.2 
12 4.43 1 70.2 62.6 1751.3 733.9 
13 4.575 67.8 67.6 1522.1 873.8 
14 4.7 10 60.6 64.8 1547.5 821.2 
15 4.862 59.8 66.4 1662.9 823.8 
16 5.487 74.0 61.6 1085.5 1292.2 

log D vs. pH; slope = 0.0 
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Table Aml. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Acetate in 0.3 m NaCl at 25°C. [241Am3f] - 10m8 M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 78 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

- AC03-I- 1 0.0010 4.754 1223 128 
AC03-I-2 0.0110 4.743 1226 155 
AC03-I-3 0.0210 4.741 1055 183 
AC03-I-4 0.03 10 4.739 1075 199 
AC03-I-5 0.0410 4.735 1129 205 
AC03-I-6 0.0510 4.735 1051 243 , 
AC03-I-7 0.0610 4.735 1067 236 

log plol = 1.71-10.06 

Table Am2. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Acetate in 0.3 m NaCl at 25°C. [241Am3+] - 10V8 M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 78 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

AC03-I-l’ 0.0010 4.754 1229 129 
AC03-I-2’ 0.0110 4.743 1248 154 
AC03-I-3’ 0.0210 4.74 1 1074 182 
AC03-I-4’ 0.03 10 4.739 1085 198 
AC03-I-5’ 0.0410 4.735 1122 203 
AC03-I-6’ 0.05 10 4.735 1053 241 
AC03-I-7’ 0.0610 4.735 1089 246 

log pil)i = 1.756.05 
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Table Am3. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Acetate in 0.3 m NaCl at 25°C. [24’Am3f] - 10m8 M, [HDEHP] = 5~10‘~ M in n-Heptane. 
Background = 78 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

AC03-II- 1 0.0010 4.75 1 1248 134 
AC03-II-2 0.0110 4.753 1201 137 
AC03-II-3 0.0210 4.749 1116 210 
AC03-II-4 0.03 10 4.748 617” 641” 
AC03-II-5 0.0410 4.742 997 209 
AC03-II-6 0.05 10 4.739 1087 222 
AC03-II-7 0.0610 4.735 1032 262 

log pi01 = 1.76ti.08, * data not used. 

Table Am4. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Acetate in 0.3 m NaCl at 25°C. [241Am3+] - lo-’ M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 78 cpm. 

Sample # LT, M 

AC03-II- 1’ 0.0010 
AC03-II-2’ 0.0110 
AC03-II-3’ 0.0210 
AC03-II-4’ 0.03 10 
AC03-II-5’ 0.0410 
AC03-B-6’ 0.05 10 
AC03-II-7’ 0.06 10 

log j3ioi = 1.71ti.07, * data not used. 

PHr Organic, cpm Aqueous, cpm 

4.75 1 1246 136 
4.753 1211 139 
4.749 1128 205 
4.748 675” 641* 
4.742 1006 203 
4.739 1091 224 
4.735 1046 253 
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Table Am5. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Acetate in 1 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 77 cnm. 

Sample # 
AClO-I-l 
AClO-I-2 
AC 1 O-I-3 
AClO-I-4 
AClO-I-5 
AClO-I-6 
AClO-I-7 

log pr()* = 1.5&l. 1 

LT, M PHr Organic, cpm 

0.0010 4.501 1231 
0.0110 4.558 1243 
0.0210 4.553 1241 
0.03 10 4.552 1258 
0.0410 4.55 1 1183 
0.05 10 4.55 1 1211 
0.0610 4.55 1 1226 

Aqueous, cpm 

. 172 
173 
173 
180 
247 
237 
230 

Table Am6. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Acetate in 1 m NaCl at 25°C. [241Am3’] - 10s M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 77 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

- AClO-I-l’ 0.0010 4.501 1250 174 
AClO-I-2’ 0.0110 4.558 1254 176 
AC 1 O-I-3’ 0.0210 4.553 1255 172 
AC 1 O-I-4’ 0.0310 4.552 1248 176 
AC 10-I-5’ 0.0410 4.55 1 1191 249 
AClO-I-6’ 0.05 10 4.55 1 1204 239 
AC 1 O-I-7’ 0.0610 4.55 1 1230 229 

log proi = 1.5M.l 
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Table Am7. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Acetate in 1 m NaCl at 25OC. [241Am31] - lo-* M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 77 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

AClO-11-l 0.0010 4.547 1256 163 
AC 1 O-II-2 0.0110 4.553 1287 157 
AClO-II-3 0.0210 4.55 1 1286 181 
AC 1 O-II-4 0.03 10 4.55 1 1222 198 
AC lo-II-5 0.0410 4.549 1273 199 
AClO-II-6 0.05 10 4.549 1146 267 
AClO-II-7 0.0610 4.552 1183 226 

log pi(J* = 1.43ti.05 

Table AmS. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Acetate in 1 m NaCl at 25°C. [24’Am31] - lo-’ M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 77 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

AClO-II-l’ 0.0010 4.547 1249 167 
AC 1 o-11-2’ 0.0110 4.553 1266 157 
AC 1 o-11-3’ 0.0210 4.55 1 1289 170 
AC lo-II-4’ 0.0310 4.55 1 1221 206 
AClO-11-5’ 0.0410 4.549 1238 207 
AC lo-II-6’ 0.0510 4.549 1147 279 
AClO-II-7’ 0.0610 4.552 1209 247 

log plot = 1.54ti.06 
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Table Am9. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Acetate in 2 m NaCl at 25°C. [241Am3f] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 77 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

AC20-I- 1 0.0010 4.312 1345 180 
AC20-I-2 0.0110 4.313 1348 184 
AC20-I-3 0.0210 4.310 1376 188 
AC20-I-4 0.03 10 4.311 1280 174 
AC20-I-5 0.0410 4.306 1331 192 
AC20-I-6 0.05 10 4.304 1286 233 
AC20-I-7 0.0610 4.304 1265 273 

log piai = 1.4&O. I 

Table AmlO. Solvent Extraction Data for Ap arent Stability Constants of Americium with 
Acetate in 2 m NaCl at 25°C. [241Am3+] - 

P 
lo- M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 77 cpm. 

Sample # LT, M 

AClO-I-l’ 0.0010 
PHr 

4.312 

Organic, cpm 

1224 

Aqueous, cpm 

175 . 
AC 1 O-I-2’ 0.0110 4.313 1236 192 
AC 10-I-3’ 0.0210 4.310 1250 187 
AC 1 O-I-4’ 0.0310 4.311 1277 175 
AClO-I-5’ 0.0410 4.306 1183 202 
AClO-I-6’ 0.05 10 4.304 1125 234 
AC 1 O-I-7’ 0.0610 4.304 1139 266 

log piai = 1.5N.l 
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Table Amll. Solvent Extraction Data for Ap 
Acetate in 2 m NaCl at 25°C. [241Am3+] - ii 

arent Stability Constants of Americium with 
lo- M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 77 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

AC20-II- 1 0.0010 4.315 1145 160 
AC20-II-2 0.0110 4.313 1284 151 
AC20-II-3 0.0210 4.307 1196 183 
AC20-II-4 0.0310 4.304 1113 170 
AC20-II-5 0.0410 4.302 1202 188 
AC20-II-6 0.05 10 4.302 1160 195 
AC20-II-7 0.0610 4.300 1175 246 

log plot = 1.4&. 1 

Table Am12. Solvent Extraction Data for Ap 
Acetate in 2 m NaCl at 25°C. [241Am3’] - ifi 

arent Stability Constants of Americium with 
10‘ M, [HDEHP] = 5~10~~ M in n-Heptane. 

Background = 77 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

AC20-II- 1’ 0.0010 4.3 15 1248 164 
AC20-11-2’ 0.0110 4.313 1288 154 
AC20-II-3’ 0.0210 4.307 1233 186 
AC20-II-4’ 0.03 10 4.304 1137 180 
AC20-II-5’ 0.0410 4.302 1212 186 
AC20-II-6’ 0.0510 4.302 1168 200 
AC20-II-7’ 0.0610 4.300 1163 249 

log p,o* = 1.5ti.l 
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Table Am13. Solvent Extraction Data for Ap 
E 

arent Stability Constants of Americium with 
Acetate in 3 m NaCl at 25°C. [241Am3+] - lo- M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 74 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

AC30-I- 1 0.0010 4.167 1158 231 
AC30-I-2 0.0110 4.167 1098 238 
AC30-I-3 0.0210 4.167 1084 255 
AC30-I-4 0.0310 4.167 898 262 
AC30-I-5 0.0410 4.167 1027 311 
AC30-I-6 0.0510 4.167 1001 358 
AC30-I-7 0.0610 4.167 909 401 

log plol = 1.64ti.04 

Table Am14. Solvent Extraction Data for Ap arent Stability Constants of Americium with 
Acetate in 3 m NaCl at 25°C. [241Am3’] - P lo- M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 74 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

- AC30-I- 1’ 0.0010 4.167 1171 245 
AC30-I-2’ 0.0110 4.167 1218 248 
AC30-I-3’ 0.0210 4.167 1094 253 
AC30-I-4’ 0.03 10 4.167 1070 279 
AC30-I-5’ 0.0410 4.167 974 350 
AC30-I-6’ 0.0510 4.167 1013 348 
AC30-I-7’ 0.0610 4.167 994 394 

log plot = 1.7W.06 
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Table Am15 Solvent Extraction Data for Apparent Stability Constants of Americium with 
Acetate in 3 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 74 cpm. 

Sample # LT, M 

AC30-II- 1 0.0010 
AC30-II-2 0.0110 
AC30-II-3 0.0210 
AC30-II-4 0.03 10 
AC30-II-5 0.0410 
AC30-II-6 0.05 10 
AC30-II-7 0.0610 

log j3ioi = 1.62d.05, * data not used. 

PHr Organic, cpm 

4.167 1112 
4.167 1115 
4.167 1084 
4.167 871 
4.167 1032 
4.167 1009 
4.167 959” 

Aqueous, cpm 

224 
246 
255 
266 
312 
355 

397” 

Table Am16. Solvent Extraction Data for Ap 
Acetate in 3 m NaCl at 25°C. [%lArn3+] - 

P 
arent Stability Constants of Americium with 

lo- M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 74 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

AC30-II- 1’ 0.0010 4.167 1158 231 
AC30-II-2’ 0.0110 4.167 1098 238 
AC30-II-3’ 0.0210 4.167 1084 255 
AC30-II-4’ 0.03 10 4.167 898 262 
AC30-II-5’ 0.0410 4.167 1027 311 
AC30-II-6’ 0.05 10 4.167 1001 358 
AC30-11-7’ 0.0610 4.167 909* 401” 

log piai = 1.64ti.04, * data not used. 
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Table Am17. Solvent Extraction Data for Ap 
Acetate in 4 m NaCl at 25°C. [241Am3f] - E 

arent Stability Constants of Americium with 
lo- M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 74 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

AC40-II- 1’ 0.0010 3.963 1252 212 
AC40-11-2’ 0.0110 3.963 1196 255 
AC40-II-3’ 0.0210 3.963 1167 298 
AC40-II-4’ 0.0310 3.963 1130 337 
AC40-II-5’ 0.0410 3.963 1056 372 
AC40-I-I-6’ 0.05 10 3.963 952 462 
AC40-II-7’ 0.0610 

log p101 = 1.7W.07, * data not used. 
3.963 917” 484” 

Table Am18. Solvent Extraction Data for Ap 
Acetate in 4 m NaCl at 25°C. [24*Am3+] - 

E 
arent Stability Constants of Americium with 

lo- M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 74 cpm. 

Sample # 

AC40-I- 1’ 
AC40-I-2’ 
AC40-I-3’ 
AC40-I-4’ 
AC40-I-5’ 
AC40-I-6’ 
AC40-I-7’ 

log piei = 1.7&O. 1 

LT, M PHr Organic, cpm Aqueous, cpm 

0.0010 3.963 1124 259 
0.0110 3.963 1044 291 
0.0210 3.963 1066 290 
0.03 10 3.963 969 347 
0.0410 3.963 961 387 
0.05 10 3.963 749 328 
0.0610 3.963 744 406 
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Table Am19. Solvent Extraction Data for Ap 
Acetate in 4 m NaCl at 25°C. [241Am3+] - ii 

arent Stability Constants of Americium with 
lo- M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 74 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

AC40-II- 1 0.0010 3.963 1124 224 
AC40-II-2 0.0110 3.963 1079 275 
AC40-II-3 0.0210 3.963 1040 309 
AC40-II-4 0.0310 3.963 1017 353 
AC40-II-5 0.0410 3.963 1042 395 
AC40-II-6 0.05 10 3.963 938 470 
AC40-II-7 0.0610 3.963 915 510 

log p101 = 1.85fi.04 

Table Am20. Solvent Extraction Data for Ap 
Acetate in 4 m NaCl at 25°C. [241Am3’] - T: 

arent Stability Constants of Americium with 
lo- M, [HDEHP] = 5~10~~ M in n-Heptane. 

Background = 74 cpm. 

Sample # LT, M PI-b Organic, cpm Aqueous, cpm 

AC40-II- 1’ 0.0010 3.963 1252 212 
AC40-II-2’ 0.0110 3.963 1196 255 
AC40-l-I-3’ 0.0210 3.963 1167 298 
AC40-II-4’ 0.03 10 3.963 1130 337 
AC40-II-5’ 0.0410 3.963 1056 372 
AC40-11-6’ 0.0510 3.963 952 462 
AC40-11-7’ 0.0610 3.963 917 484 

log p10, = 1.95ti.03 
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Table Am21. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Acetate in 5 m NaCl at 25°C. [24’Am3+] - lo-* M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 74 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

ACSO-I- 1 0.001 3.772 . 937 322 
AC50-I-2 0.0208 3.772 863 379 
AC50-I-3 0.0406 3.772 830 396 
AC50-I-4 0.0604 3.772 653 572 
AC50-I-5 0.0802 3.772 671 576 
AC50-I-6 0.100 3.772 577 652 

log pi01 = 2.1ti.2 

Table Am22. Solvent Extraction Data for Apparent Stability Constants of Americium with 

Acetate in 5 m NaCl at 25°C. [24’Am3+] - 10m8 M, [HDEHP] = 5x10-j M in n-Heptane. 
Background = 74 cpm. 

Sample # 

AC50-I- 1’ 
AC50-I-2’ 
AC50-I-3’ 
AC50-I-4’ 
AC50-I-5’ 
AC50-I-6’ 

log plol = 2.1a.3 

LT, M PHr Organic, cpm Aqueous, cpm 

0.0010 3.772 944 315 
0.0208 3.772 851 383 
0.0406 3.772 874 371 
0.0604 3.772 661 564 
0.0802 3.772 657 558 
0.100 3.772 572 652 
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Table Am23. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Acetate in 5 m NaCl at 25°C. [241Am3+] - 10e8 M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 74 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

ACSO-II- 1 0.0010 3.840 1162 187 
AC50-II-2 0.0208 3.772 963 308 
AC50-II-3 0.0406 3.772 892 388 
ACSO-II-4 0.0604 3.772 800 526 
AC50-II-5 0.0802 3.772 648 540 
AC50-II-6 0.100 3.772 568 663 

log plol = 2.34ti.21 

Table Am24. Solvent Extraction Data for Ap 
Acetate in 5 m NaCl at 25°C. [241Am3’] - !i 

arent Stability Constants of Americium with 
lo- M, [HDEHP] = 5~10~~ M in n-Heptane. 

Background = 74 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

ACSO-II- 1’ 0.0010 3.840 1157 178 
AC50-II-2’ 0.0208 3.772 939 320 
AC50-II-3’ 0.0406 3.772 871 391 
AC50-II-4’ 0.0604 3.772 775 471 
AC50-11-5’ 0.0802 3.772 630 537 
AC50-II-6’ 0.100 3.772 566 641 

log pIoI = 2.3ti.2 
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Table Am25 Solvent Extraction Data for Ap arent Stability Constants of Americium with 
Acetate in 5 m NaCl at 25°C. [241Am3+] - 

P 
lo- M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 74 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

AC50-III- 1 0.0010 3.840 1019 162 
AC50-III-2 0.0208 3.772 893 386 
AC50-III-3 0.0406 3.772 897 318 
AC50-III-4 0.0604 3.772 708 487 
AC50-III-5 0.0802 3.772 670 516 
AC50-III-6 0.100 3.772 612 549 

log plot = 2.2ti.3 

Table Am26. Solvent Extraction Data for Ap 
Acetate in 5 m NaCl at 25°C. [241Am3+] - !i 

arent Stability Constants of Americium with 
lo- M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 74 cnm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

AC50-III- 1’ 0.0010 3.840 1042 166 
AC50-m-2’ 0.0208 3.772 904 367 
AC50-III-3’ 0.0406 3.772 931 328 
AC50-I&4’ 0.0604 3.772 760 482 
AC50-I&5’ 0.0802 3.772 710 510 
AC50-I&6’ 0.100 3.772 607 549 

log plot = 2.2ti.3 
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Table Am27. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Lactate in 0.3 m NaCl at 25°C. [241Am3*] - 10V8 M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC03-I- 1 0.005 4.470 735 534 
LAC03-I-2 0.010 4.476 974 784 
LACO3-I-3 0.015 4.491 446 1659 
LACO3-I-4 0.020 4.498 389 1656 
LAC03-I-5 0.030 4.514 295 1874 
LAC03-I-6 0.040 4.511 248 2010 
LACO3-I-7 0.050 4.506 208 2001 

log pi01 = 2.49H.02, log pi02 = 3.47ti.09 

Table Am28. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Lactate in 0.3 m NaCl at 25°C. [241Am3f] - lo‘* M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC03-I- 1’ 0.005 4.470 735 542 
LAC03-I-2’ 0.010 4.476 974 769 
LAC03-I-3’ 0.015 4.49 1 446 1672 
LAC03-I-4’ 0.020 4.498 389 1700 
LAC03-I-5’ 0.030 4.5 14 295 1886 
LAC03-I-6’ 0.040 4.511 248 1991 
LAC03-I-7’ 0.050 4.506 208 1987 

log plo, = 2.48ti.02, log p*02 = 3.43ti.09 

Table Am29. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Lactate in 0.3 m NaCl at 25°C. [241Am3f] - 10m8 M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 79 cnm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC03-II- 1 0.005 4.477 650 1427 
LAC03-II-2 0.010 4.479 554 1470 
LAC03-II-3 0.015 4.486 422 1655 
LAC03-II-4 0.020 4.486 361 1649 
LAC03-II-5 0.030 4.526 288 1895 
LAC03-II-6 0.040 4.511 550 1622 
LAC03-II-7 0.050 4.511 167 1983 

log plol = 2.46kO.06, log p102 = 3.81d.04 
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Table Am30. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Lactate in 0.3 m NaCl at 25°C. [241Am3+] - lo‘* M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 79 cpm. 

Sample # LT, M 
LAC03-II- 1’ 0.005 

PHr 
4.477 

Organic, cpm 

654 

Aqueous, cpm 

1424 
LAC03-11-2’ 0.010 4.479 550 1529 
LAC03-11-3’ 0.015 4.486 427 1673 
LAC03-11-4’ 0.020 4.486 401 1650 
LAC03-II-5’ 0.030 4.526 302 1925 
LAC03-11-6’ 0.040 4.511 552 1622 
LAC03-11-7’ 0.050 4.511 161 1981 

log plot = 2.42ti.07, log pio2 = 3.85a.05 

Table Am31. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Lactate in 0.3 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 
LAC03-III- 1 0.0 4.407 637 1523 
LAC03-III-2 0.005 4.453 878 1477 
LACO3-III-3 0.010 4.46 1 516 1870 
LAC03-III-4 0.015 4.464 440 1955 
LAC03-III-5 0.020 4.462 294 1865 
LACO3-III-6 0.025 4.464 324 1821 
LAC03-III-7 0.030 4.467 264 1930 , 
LAC03-III-8 0.040 4.468 284 1857 
LAC03-III-9 0.050 4.467 159 1931 
log plol = 2.45d.05, log PI02 = 3.6rto.2 
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Table Am32. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Lactate in 0.3 m NaCl at 25°C. [241Am31] - lo-* M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC03-III- 1’ 0.0 4.407 639 1500 
LAC03-III-2’ 0.005 4.453 858 1506 
LAC03-111-3’ 0.010 4.461 516 1863 
LACO3-III-4’ 0.015 4.464 447 1987 
LACO3-111-5’ 0.020 4.462 290 1882 
LACO3-111-6’ 0.025 4.464 336 1796 
LAC03-III-7’ 0.030 4.467 260 1915 
LACO3-m-8’ 0.040 4.468 285 1868 
LAC03-III-g’ 0.050 4.467 156 1895 

log plol = 2.44ti.06, log plo2 = 3.6-Lo.2 

Table Am33. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Lactate in 0.3 m NaCl at 25°C. [24*Am3’] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LACO3-IV- 1 0.0 4.417 682 1279 
LAC03-IV-2 0.005 4.450 680 1289 
LAC03-IV-3 0.010 4.462 532 1367 
LAC03-l-V-4 0.015 4.464 478 1590 
LACO3-IV-5 0.020 4.466 390 1562 
LAC03-IV-6 0.025 4.466 669 1510 
LAC03-IV-7 0.030 4.468 225 1800 
LACO3-IV-8 0.040 4.469 164 1865 
LAC03-IV-9 0.050 4.47 1 152 1957 
log pioi = 2.19YzO.04 log pi02 = 3.99ti.05 
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Table Am34. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Lactate in 0.3 m NaCl at 25°C. [241Am31] - lo-* M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 79 cpm. 

Sample # LT, M Pl+ Organic, cpm Aqueous, cpm 

LACO3-IV- 1’ 0.0 4.417 
LAC03-IV-2’ 0.005 4.450 
LAC03-IV-3’ 0.010 4.462 
LACO3-IV-4’ 0.015 4.464 
LACO3-IV-5’ 0.020 4.466 
LAC03-l-V-6’ 0.025 4.466 
LAC03-I-V-7’ 0.030 4.468 
LAC03-IV-8’ 0.040 4.469 
LACO3-IV-g’ 0.050 4.47 1 
log proi = 2.18ti.04 log pi02 = 3.98fl.04 

681 1280 
675 1312 
534 1410 
482 1547 
391 1587 
662 1477 
227 1803 
175 1854 
146 1938 

Table Am35. Solvent Extraction Data for Ap 
Lactate in 1 m NaCl at 25°C. [241Am3+] - lo- 

!i 
arent Stability Constants of Americium with 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAClO-I-1 0.005 4.375 649 1254 
LAClO-I-2 0.010 4.346 636 1113 
LAClO-I-3 0.015 4.321 562 1636 
LAClO-1-4 0.020 4.312 412 1841 
LAC 10-I-5 0.030 4.300 263 1823 
LAClO-I-6 0.040 4.295 244 1933 
LAClO-I-7 0.050 4.284 179 1937 

log pioi = 2.0ti.2 log pto2 = 3.53a.09 
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Table Am36. Solvent Extraction Data for Ap arent Stability Constants of Americium with 

Lactate in 1 m NaCl at 25°C. [241Am3+] - 10‘ 
f M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M Pl+ Organic, cpm Aqueous, cpm 

LAClO-I-l’ 0.005 4.375 679 1280 
LAC 10-I-2’ 0.010 4.346 614 1116 
LAClO-I-3’ 0.015 4.321 611 1637 
LAC 1 O-I-4’ 0.020 4.312 401 1714 
LAC 10-I-5’ 0.030 4.300 260 1851 
LAClO-I-6’ 0.040 4.295 210 1970 
LAClO-I-7’ 0.050 4.284 182 1920 

log p*oi = 2.W.2 log ploz = 3.58ti.08 

Table Am37. Solvent Extraction Data for Ap 
Lactate in 1 m NaCl at 25°C. [241Am3+] - 10‘ 

P 
arent Stability Constants of Americium with 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAClO-II-1 0.005 4.425 1045 796 
LAC lo-II-2 0.010 4.354 911 1045 
LAC lo-II-3 0.015 4.324 532 1638 
LAC lo-II-4 0.020 4.313 452 1796 
LAC lo-II-5 0.030 4.302 323 1807 
LAC lo-II-6 0.040 4.295 520 1557 
LAC 1 O-II-7 0.050 4.286 174 1926 

log pi02 = 3.5ti.2 
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Table Am38. Solvent Extraction Data for Ap arent Stability Constants of Americium with 
Lactate in 1 m NaCl at 25°C. [241Am3+] - lo- 

f 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAClO-II-l’ 0.005 4.425 1046 780 
LAC 1 O-11-2’ 0.010 4.354 903 1041 
LAC 10-11-3’ 0.015 4.324 545 1611 
LAC 1 O-B-4 0.020 4.313 447 1825 
LAC 10-B-5 0.030 4.302 330 1806 
LAClO-B-6’ 0.040 4.295 510 1588 
LAC 1 O-B-7’ 0.050 4.286 177 1953 
log p,oz = 3.5a.2 

Table Am39. Solvent Extraction Data for Ap arent Stability Constants of Americium with 
Lactate in 1 m NaCl at 25°C. [241Am3+] - lo- 

F: 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC 1 O-III- 1 0.005 4.213 613 1523 
LAC lo-III-2 0.009 4.236 514 1477 
LAC 1 O-III-3 0.014 4.270 530 1870 
LAC 1 O-III-4 0.016 4.242 420 1955 
LAC lo-III-5 0.025 4.249 420 1865 
LAClO-III-6 0.030 4.245 352 1821 
LAClO-III-7 0.020 4.254 619 1930 
LAClO-III-8 0.040 4.250 347 1857 
LAClO-III-9 0.050 4.25 1 163 1931 
log pioi= 1.9&X 1 log pio2 = 3.4a.2 
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LT, M PJ+ Organic, cpm Aqueous, cpm 

Table Am40. Solvent Extraction Data for Ap 
Lactate in 1 m NaCl at 25°C. [241Am3+] - lo- 

Ii 
arent Stability Constants of Americium with 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # 

LAC 1 O-III- 1’ 
LAC 10-111-2’ 
LAC 10-111-3’ 
LAC 1 O-B-I-4 
LAC lo-III-5’ 
LAClO-III-6’ 
LAC 1 o-III-7 
LAClO-III-8’ 
LAClO-111-9’ 0.050 4.25 1 165 1895 
log pie,= 2.04.1 log pio2 = 3.4ti.2 

0.005 4.213 608 1500 
0.009 4.236 553 1506 
0.014 4.270 533 1863 
0.016 4.242 422 1987 
0.025 4.249 390 1882 
0.030 4.245 360 1796 
0.020 4.254 624 1915 
0.040 4.250 362 1868 

Table Am41. Solvent Extraction Data for Ap 
Lactate in 1 m NaCl at 25°C. [241Am3+] - lo- 

KT 
arent Stability Constants of Americium with 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAClO-IV-1 0.005 4.22 1 641 1476 
LAClO-IV-2 0.009 4.234 894 1488 
LAC 1 O-IV-3 0.014 4.242 511 1895 
LAClO-IV-4 0.016 4.245 446 1983 
LAClO-IV-5 0.025 4.260 293 1874 
LAClO-Iv-6 0.030 4.258 325 1837 
LAC 1 O-IV-7 0.020 4.256 266 1905 
LAClO-l-v-8 0.040 4.263 294 1856 
LAC 1 O-IV-9 0.050 4.260 157 1932 
log p,o*= 2.2&O. 1 log pi02 = 3.7ti.2 
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Table Am42. Solvent Extraction Data for Ap 
Lactate in 1 m NaCl at 25°C. [241Am3+] - lo- ii 

arent Stability Constants of Americium with 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC 1 O-IV- 1’ 0.005 4.221 627 1494 
LAC lo-IV-2’ 0.009 4.234 871 1503 
LAClO-N-3’ 0.014 4.242 515 1874 
LAC lo-IV-4’ 0.016 4.245 445 1981 
LAC lo-IV-5’ 0.025 4.260 305 1911 
LAC 1 O-l-V-6’ 0.030 4.258 330 1814 
LAClO-IV-7’ 0.020 4.256 268 1897 
LAC lo-IV-8’ 0.040 4.263 290 1868 
LAC lo-IV-9’ 0.050 4.260 147 1910 

log plot= 2.2&l. 1 log p,02 = 3.7ti.2 

Table Am43. Solvent Extraction Data for Ap arent Stability Constants of Americium with 
Lactate in 1 m NaCl at 25°C. [241Am3+] - lo- 

31 
M, [HDEHP] = 5x10-j M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC IO-V- 1 0.0 4.135 553 1465 
LAClO-V-2 0.004 4.199 511 1541 
LAC 10-V-3 0.008 4.210 473 1234 
LAC 10-V-4 0.012 4.212 500 1369 
LAClO-V-5 0.016 4.223 406 1738 
LAC 10-V-6 0.020 4.225 308 1784 
LAC 10-V-7 0.024 4.227 273 1838 

log ptot= 2.0&I. 1 log pto2 = 4.Olti.08 
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Table Am44. Solvent Extraction Data for Ap arent Stability Constants of Americium with 
Lactate in 1 m NaCl at 25°C. [241Am3i] - lo- P M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 79 cnm. 

Sample # LT, M 

LAClO-V-l’ 0 
PHr 

4.135 

Organic, cpm 

570 

Aqueous, cpm 

1483 
LAC 1 O-V-2’ 0.004 4.199 499 1545 
LAClO-V-3’ 0.008 4.210 471 1255 
LAC 1 O-V-4’ 0.012 4.212 497 1362 
LAClO-V-5’ 0.016 4.223 400 1709 
LAC 1 O-V-6’ 0.020 4.225 314 1786 
LAC 1 O-V-7’ 0.024 4.227 264 1854 

log piol= 2.27a.02 log pi02 = 3.57ti.07 

Table Am45. Solvent Extraction Data for Ap 
Lactate in 2 m NaCl at 25°C. [241Am3+] - lo- P 

arent Stability Constants of Americium with 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC20-I- 1 0.005 4.260 692 1427 
LAC20-I-2 0.010 4.234 591 1588 
LAC20-I-3 0.015 4.226 578 1557 
LAC20-I-4 0.020 4.213 497 1573 
LAC20-I-5 0.030 4.210 407 1716 
LAC20-I-6 0.040 4.194 222 1915 
LAC20-I-7 0.050 4.232 184 1976 

log j&o,= 1.5oti.09 

Table Am46. Solvent Extraction Data for Ap 
Lactate in 2 m NaCl at 25°C. [241Am3+] - lo- P 

arent Stability Constants of Americium with 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC20-I- 1’ 0.005 4.260 692 1409 
LAC20-I-2’ 0.010 4.234 604 1498 
LAC20-I-3’ 0.015 4.226 550 1578 
LAC20-I-4’ 0.020 4.213 497 1590 
LAC20-I-5’ 0.030 4.210 399 1761 
LAC20-I-6’ 0.040 4.194 214 1916 
LAC20-I-7’ 0.050 4.232 183 1967 

log piol= 1.636.07 
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Table Am47. Solvent Extraction Data for Ap 
Lactate in 2 m NaCl at 25°C. [24’Am3+] - 

arent Stability Constants of Americium with 
lo- !i M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC20-II- 1 0.005 4.276 874 1265 
LAC20-II-2 0.010 4.252 700 1448 
LAC20-II-3 0.015 4.234 552 1540 
LAC20-II-4 0.020 4.225 485 1525 
LAC20-II-5 0.030 4.220 380 1652 
LAC20-II-6 0.040 4.212 220 1900 
LAC20-II-7 0.050 4.205 193 1898 

log ptoi= 1.95ti.03 

Table Am48. Solvent Extraction Data for Ap 
Lactate in 2 m NaCl at 25°C. [241Am3’] - lo- f 

arent Stability Constants of Americium with 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC20-II- 1’ 0.005 4.276 860 1286 
LAC20-B-2’ 0.010 4.252 693 1486 
LAC20-B-3’ 0.015 4.234 568 1567 
LAC20-B-4’ 0.020 4.225 484 1571 
LAC20-B-5’ 0.030 4.220 377 1656 
LAC20-B-6’ 0.040 4.212 220 1909 
LAC20-B-7’ 0.050 4.205 191 1890 

log pioi= 1.93ti.02 

Table Am49. Solvent Extraction Data for Ap 
Lactate in 2 m NaCl at 25°C. [241Am3f] - lo- i: 

arent Stability Constants of Americium with 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC20-BI- 1 0.005 4.132 898 984 
LAC20-III-2 0.010 4.145 525 1645 
LAC20-III-3 0.015 4.148 462 1739 
LAC20-III-4 0.020 4.152 593 1379 
LAC20-III-5 0.030 4.156 304 1824 
LAC20-III-6 0.040 4.151 227 1876 
LAC20-III-7 0.050 4.158 186 1906 

log pio2= 3.5&O. 1 
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Table Am50. Solvent Extraction Data for Ap arent Stability Constants of Americium with 
Lactate in 2 m NaCl at 25°C. [241Am3+] - lo- f: M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 79 cpm. 

Sample # LT, M PI+- Organic, cpm Aqueous, cpm 

LAC20-III- 1’ 0.005 4.132 913 982 
LAC20-III-2’ 0.010 4.145 524 1621 
LAC20-III-3’ 0.015 4.148 465 1711 
LAC20-III-4’ 0.020 4.152 594 1383 
LAC20-III-5’ 0.030 4.156 310 1856 
LAC20-III-6’ 0.040 4.151 230 1859 
LAC20-m-7’ 0.050 4.158 186 1921 

log pioi= 3.7&O. 1 

Table Am51. Solvent Extraction Data for Ap 
Lactate in 3 m NaCl at 25°C. [241Am3+] - 

arent Stability Constants of Americium with 
lo- Ii M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC30-I- 1 0.005 4.129 791 1217 
LAC30-I-2 0.010 4.111 682 1439 
LAC30-I-3 0.015 4.098 610 1458 
LAC30-I-4 0.020 4.102 636 1494 
LAC30-I-5 0.030 4.100 618 1528 
LAC30-I-6 0.040 4.098 427 1702 
LAC30-I-7 0.050 4.111 175 1995 

log /3,01= l-6+0.1, log pio2= 3.6&l. 1 

Table Am52. Solvent Extraction Data for Ap 
Lactate in 3 m NaCl at 25°C. [241Am31] - lo- P 

arent Stability Constants of Americium with 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC30-I- 1’ 0.005 4.129 795 1248 
LAC30-I-2’ 0.010 4.111 720 1418 
LAC30-I-3’ 0.015 4.098 618 1459 
LAC30-I-4’ 0.020 4.102 650 1523 
LAC30-I-5’ 0.030 4.100 611 1647 
LAC30-I-6’ 0.040 4.098 428 1724 
LAC30-I-7’ 0.050 4.111 172 1991 

log p,oi= 1.71ti.08, log pio2= 3.6ti. 1 
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Table Am53. Solvent Extraction Data for Ap 

Lactate in 3 m NaCl at 25°C. [241Am3c] - 
arent Stability Constants of Americium with 

lo- P M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC30-II- 1 0.005 4.217 969 1045 
LAC30-II-2 0.010 4.095 704 1485 
LAC30-II-3 0.015 4.104 521 1529 
LAC30-II-4 0.020 4.123 460 1612 
LAC30-II-5 0.030 4.114 716 1591 
LAC30-II-6 0.040 4.107 450 1634 
LAC30-II-7 0.050 4.142 267 1747 

log piol= 1.4ti.2, log pio2= 3.2ti.2 

Table Am54. Solvent Extraction Data for Ap 
Lactate in 3 m NaCl at 25°C. [241Am3f] - 

arent Stability Constants of Americium with 
10‘ 

P 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC30-II- 1’ 0.005 4.217 984 1034 
LAC30-11-2’ 0.010 4.095 725 1501 
LAC30-B-3’ 0.015 4.104 500 1551 
LAC30-11-4’ 0.020 4.123 454 1739 
LAC30-11-5’ 0.030 4.114 714 1605 
LAC30-B-6’ 0.040 4.107 506 1639 
LAC30-B-7’ 0.050 4.142 267 1793 

log pioi= l-2+0.3, log pio2= 3.2ti.2 

Table Am55. Solvent Extraction Data for Ap 
Lactate in 3 m NaCl at 25°C. [241Am3+] - 

arent Stability Constants of Americium with 
lo- P 

M, [HDEHP] = 5x10“ M in n-Heptane. 
Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC30-III- 1 0.005 4.018 776 1089 
LAC30-III-2 0.010 4.027 556 1227 
LAC30-III-3 0.015 4.039 1037 992 
LAC30-III-4 0.020 4.028 813 918 
LAC30-III-5 0.030 4.028 284 1792 
LAC30-III-6 0.040 4.030 617 1364 
LAC30-III-7 0.050 4.039 188 1923 

log p,ol= 2.1a.3, log pio2= 3.8a.2 
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Table Am56. Solvent Extraction Data for Ap arent Stability Constants of Americium with 
Lactate in 3 m NaCl at 25°C. [241Am3f] - lo- Ii M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 79 cnm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC30-III- 1’ 0.005 4.018 771 1091 
LAC30-111-2’ 0.010 4.027 535 1223 
LAC30-I&3’ 0.015 4.039 1022 985 
LAC30-HI-4 0.020 4.028 793 886 
LAC30-III-5’ 0.030 4.028 277 1771 
LAC30-111-6’ 0.040 4.030 560 1388 
LAC30-III-7’ 0.050 4.039 175 1883 

log plot= 2.2a.3, log p,,,2= 3.8ti.2 

Table Am57. Solvent Extraction Data for Ap 
Lactate in 3 m NaCl at 25°C. [241Am3f] - 

arent Stability Constants of Americium with 
lo- !i M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC30-IV-O 0.0 4.076 685 620 
LAC30-IV- 1 0.0 3.901 457 1156 
LAC30-IV-2 0.005 3.976 508 1289 
LAC30-IV-3 0.010 3.993 338 1595 
LAC30-IV-4 0.020 3.983 453 1434 
LAC30-IV-5 0.030 4.001 267 1807 
LAC30-IV-6 0.040 4.007 188 1699 
LAC30-IV-7 0.050 4.010 148 1825 

log pia*= 2.2&O. 1, log pi02= 3.6s.2 
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Table Am58. Solvent Extraction Data for Ap arent Stability Constants of Americium with 
Lactate in 3 m NaCl at 25°C. [241Am3’] - lo- 

i 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC30-IV-O’ 
LAC30-IV- 1’ 
LAC30-IV-2’ 
LAC30-IV-3’ 
LAC30-IV-4’ 
LAC30-W-5’ 
LAC30-I-V-6’ 
LAC30-IV-7’ 

log ptoi= 2.2&O. 1, 

0.0 4.076 702 644 
0.0 3.901 461 1153 

0.005 3.976 501 1294 
0.010 3.993 328 1573 
0.020 3.983 441 1412 
0.030 4.001 266 1828 
0.040 4.007 185 1698 
0.050 4.010 145 1876 

log pto2= 3.6ti.2 

Table Am59. Solvent Extraction Data for Ap 
lo- P 

arent Stability Constants of Americium with 
Lactate in 4 m NaCl at 25°C. [241Am3+] - M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC40-I- 1 0.005 3.978 501 1385 
LAC40-I-2 0.010 3.983 636 1267 
LAC40-I-3 0.015 3.987 451 1430 

LAC40-III-4 0.020 4.000 547 1488 
LAC40-I-5 0.030 4.000 406 1569 
LAC40-I-6 0.040 4.003 278 1786 
LAC40-I-7 0.050 3.999 220 1749 

log pit)*= 1.7M.1, log p,02= 3.46M.09 
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Table Am60. Solvent Extraction Data for Ap 
Lactate in 4 m NaCl at 25°C. [241Am3+] - 

arent Stability Constants of Americium with 
lo- 

t: 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cnm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC40-I- 1’ 0.005 3.978 509 1352 
LAC40-I-2’ 0.010 3.983 649 1293 
LAC40-I-3’ 0.015 3.987 497 1445 

LAC40-III-4’ 0.020 4.000 539 1493 
LAC40-I-5’ 0.030 4.000 411 1584 
LAC40-I-6’ 0.040 4.003 273 1793 
LAC40-I-7’ 0.050 3.999 232 1753 

log /3i01= 1.8&l, log pio2= 3.47a.08 

Table Am61. Solvent Extraction Data for Ap arent Stability Constants of Americium with 
Lactate in 4 m NaCl at 25°C. [241Am3f] - lo- 

P 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC40-II- 1 0.005 3.983 690 1475 
LAC40-II-2 0.010 4.012 554 1408 
LAC40-II-3 0.015 3.998 555 1487 
LAC40-II-4 0.020 3.991 450 1406 
LAC40-II-5 0.030 3.997 394 1571 
LAC40-II-6 0.040 3.998 306 1781 
LAC40-II-7 0.050 3.997 228 1763 

log pioi= 1.80&O-06, log pi02= 3.366.06 

Table Am62. Solvent Extraction Data for Ap arent Stability Constants of Americium with 
Lactate in 4 m NaCl at 25°C. [241Am3+] - lo- 

i: 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC40-II- 1’ 0.005 3.983 703 1458 
LAC40-II-2’ 0.010 4.012 532 1408 
LAC40-II-3’ 0.015 3.998 554 1497 
LAC40-1X-4’ 0.020 3.991 457 1381 
LAC40-II-5’ 0.030 3.997 400 1574 
LAC40-11-6’ 0.040 3.998 306 1760 
LAC40-11-7’ 0.050 3.997 222 1773 

log plol= 1.76S.09, log pioz= 3.39ti.08 
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Table Am63. Solvent Extraction Data for Ap arent Stability Constants of Americium with 
Lactate in 4 m NaCl at 25°C. [241Am3+] - 10‘ P 

M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 79 cnm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC40-III- 1 0.005 3.980 710 789 
LAC40-III-2 0.010 3.992 1168 356 
LAC40-III-3 0.015 4.000 1212 670 
LAC40-III-4 0.020 4.000 547 1488 
LAC40-III-5 0.030 4.005 529 1509 
LAC40-III-6 0.040 4.001 696 1254 
LAC40-III-7 0.050 3.996 341 1653 

log plot= 1.8M.1, log pio2= 3.55&O. 12 

Table Am64. Solvent Extraction Data for Ap 
Lactate in 4 m NaCl at 25°C. [241Am3+] - lo- P 

arent Stability Constants of Americium with 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LAC40-III- 1’ 0.005 3.980 733 813 
LACLCO-III-2’ 0.010 3.992 1178 355 
LAC40-III-3’ 0.015 4.000 1216 666 
LAC40-I&4’ 0.020 4.000 539 1493 
LAC40-III-5’ 0.030 4.005 545 1516 
LAC40-III-6’ 0.040 4.001 697 1265 
LAC40-I&7’ 0.050 3.996 326 1625 

log piol= 1.8ti.1, log p,02= 3.6ti.l 

Table Am65. Solvent Extraction Data for Ap arent Stability Constants of Americium with 
Lactate in 5 m NaCl at 25°C. [241Am3+] - 10‘ i!i M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LACSO-I- 1 0.005 3.897 937 1112 
LAC50-I-2 0.010 3.955 732 1088 
LAC50-I-3 0.015 3.963 664 1299 
LAC50-I-4 0.020 3.962 597 1296 
LAC50-I-5 0.030 3.965 480 1497 
LAC50-I-6 0.040 3.965 320 1626 
LAC50-I-7 0.050 3.967 280 1885 

log piol= 2.56kO.03, log pio2= 3.81kO.09 
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Table Am66. Solvent Extraction Data for Ap 
Lactate in 5 m NaCl at 25°C. [241Am3f] - 

arent Stability Constants of Americium with 
lo- 

r 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LACSO-I- 1’ 0.005 3.897 885 1041 
LAC50-I-2’ 0.010 3.955 740 1039 
LAC50-I-3’ 0.015 3.963 642 1289 
LAC50-I-4’ 0.020 3.962 590 1312 
LAC50-I-5’ 0.030 3.965 472 1483 
LAC50-I-6’ 0.040 3.965 329 1630 
LAC50-I-7’ 0.050 3.967 266 1780 

log piol= 2.63a.03, log pio2= 3.84ti.09 

Table Am67. Solvent Extraction Data for Ap 
Lactate in 5 m NaCl at 25°C. [241Am3+] - lo- 

!? 
arent Stability Constants of Americium with 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LACSO-II- 1 0.005 3.904 926 1016 
LAC50-II-2 0.010 3.942 792 1248 
LAC50-II-3 0.015 4.010 713 1125 
LAC50-II-4 0.020 3.947 644 1474 
LAC50-II-5 0.030 3.944 468 1615 
LAC50-II-6 0.040 3.954 397 1613 
LAC50-II-7 0.050 3.969 242 1692 

log ptol= 2.54ti.03, log /3roz= 3.8fl.2 

Table Am68. Solvent Extraction Data for Ap 
Lactate in 5 m NaCl at 25°C. [241Am3f] - lo- 

B 
arent Stability Constants of Americium with 
M, [HDEHP] = 5x10-’ M in n-Heptane. 

Background = 79 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

LACSO-II- 1’ 0.005 3.904 925 1035 
LAC50-II-2’ 0.010 3.942 787 1320 
LAC50-11-3’ 0.015 4.010 706 1200 
LAC50-II-4’ 0.020 3.947 598 1495 
LAC50-11-5’ 0.030 3.944 456 1589 
LAC50-II-6’ 0.040 3.954 380 1597 
LAC50-II-7’ 0.050 3.969 232 1658 

log p,oi= 2.47ti.03, log pioz= 3.8ti.2 
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Table Am69. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 0.3 m NaCl at 25°C. [241Am3+] - lo‘* M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

0X03-1- 1 0.0 4.884 984 338 
0X03-1-2 

0X03-1-3 

0X03-1-4 

0X03-1-5 

0X03-1-6 

0X03-1-7 

0X03-1-8 

0X03-1-3 1 
0X03-1-32 

0X03-1-33 

0X03-1-34 

0X03-1-35 

4.866 769 530 
4.874 854 460 
4.874 819 530 
4.874 764 618 
4.886 638 673 
4.876 609 730 
4.879 559 776 
4.829 821 1725 
4.861 472 2071 
4.861 318 2316 
4.878 262 2347 

4.879 214 2355 

log pil)i = 4.53ti.04, log pio2 = 8.23ti.03 

Table Am70. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 0.3 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 8 1 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

0X03-1- 1’ 0.0 4.884 983 337 
0X03-1-2’ 1.ox1o-5 4.866 767 548 

0X03-1-3’ 2.ox1o-5 4.874 863 466 

0X03-1-4’ 3.0x10-j 4.874 833 529 

0X03-1-5’ 4.ox1o-5 4.874 761 624 

0X03-1-6’ 6.0~10-~ 4.886 653 692 

0X03-1-7’ 8.0~10-~ 4.876 601 709 

0X03-1-8’ 1.ox1o-4 4.879 548 800 

0X03-1-3 1’ l.ox10‘4 4.829 815 1747 

0X03-1-32’ 2.ox1o-4 4.861 470 2089 

0X03-1-33’ 3.0x10d 4.861 326 2330 

0X03-1-34’ 4.oxlo-4 4.878 266 2376 

0X03-1-35’ 5.ox1o-4 4.879 217 2373 

log pioi = 4.55ti.04, log pio2 = 8.22ti.03 
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Table Am71. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 0.3 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

0X03-& 1 0.0 4.858 929 351 
0X03-11-2 1.ox1o-5 4.885 916 402 

0x03-n-3 2.ox1o-5 4.908 879 461 

0x03-II-4 3.oxlo-5 4.883 813 520 

0x03-II-5 4.0x lo-5 4.894 826 579 

0X03-II-6 6.0~10-~ 4.880 700 653 

0X03-11-7 8.0~10-~ 4.860 598 747 

0X03-II-8 1.ox1o-4 4.855 528 776 

0X03-11-3 1 l.oxloG 4.852 792 1619 

0X03-11-32 2.ox1o-4 4.870 463 2072 

0X03-11-33 3.ox1o-4 4.857 327 2270 

0x03-II-34 4.ox1o-4 4.847 245 2311 

0x03-II-35 5.ox1o-4 4.852 186 2416 

log pie, = 4.52H.01, log pio2 = 8.24ti.04 

Table Am72. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 0.3 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5x10-’ M’in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 
0X03-& 1’ 0.0 4.858 919 369 
0X03-II-2’ 

0X03-B-3’ 

0x03-II-4’ 

0X03-11-5’ 

0X03-II-6’ 

0x03-II-7’ 

0X03-II-8’ 

0x03-II-3 1’ 

0X03-11-32’ 

0X03-11-33’ 

0X03-11-34’ 

4.885 923 406 

4.908 869 465 
4.883 849 525 
4.894 795 592 
4.880 699 668 
4.860 600 760 
4.855 539 772 
4.852 780 1639 

4.870 463 2082 
4.857 322 2263 
4.847 246 2314 

0X03-11-35’ 5.ox1o-4 4.852 197 2435 

log p*o, = 4.49ti.02, log p102 = 8.19+0.04 
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Table Am73. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 1 m NaCl at 25°C. [241Am3f] - lo-* M, [HDEHP] = 5x10“ M in n-Heptane. 
Background = 81 cnm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

0x10-1-1 0.0 4.583 931 463 
0x10-1-2 1 .ox1o-5 4.579 950 490 

0x10-1-3 2.ox1o-5 4.610 901 526 

0x10-1-4 3.ox1o-5 4.628 826 561 

OX 1 O-I-5 4.0x10-j 4.604 797 573 

OX 10-I-6 6.0~10-~ 4.593 754 665 

0X10-1-7 8.0~10-~ 4.603 693 708 

0X10-1-8 1.0x10” 4.607 686 699 

0X10-1-31 1.ox1o-4 4.561 96 114 

0X10-1-32 2.ox1o-4 4.566 607 1984 

0X10-1-33 3.ox1o-4 4.572 416 2166 

OX 1 O-I-34 4.0x10A 4.574 310 2501 

0X10-1-35 5.ox1o-4 4.554 254 2752 

log plol = 4.22ti.05, log p,02 = 7.88ti.06 

Table Am74. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 1 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

0x10-1-1’ 0.0 4.583 908 468 
0X10-1-2’ 

0X10-1-3’ 

OX 1 O-I-4’ 

ox 10-I-5’ 

0X10-1-6’ 
0X10-1-7’ 

OX 10-I-8’ 

0X10-1-3 1’ 

OX 10-I-32’ 

0X10-1-33’ 

ox 1 O-1-34’ 

0X10-1-35’ 

1 .ox1o-5 4.579 957 492 

2.ox1o-5 4.610 890 527 

3.ox1o-5 4.628 833 571 

4.ox1o-5 4.604 816 572 

6.0~10-~ 4.593 746 667 

8.0~10-~ 4.603 711 708 

1 .ox1o-4 4.607 691 700 

1 .ox1o-4 4.561 98 114 

2.ox1o-4 4.566 575 1984 

3.ox1o-4 4.572 431 2188 

4.ox1o-4 4.574 339 2305 

5.ox1o-4 4.554 276 2515 

log p,o, = 4.19ti.05, log p,l)2 = 7.75ti.07 
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Table Am75. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 1 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5x10“ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

ox 1 O-II- 1 0.0 4.607 931 515 
0x10-11-2 1.ox1o-5 4.598 882 530 

OXlO-II-3 2.oxlo-5 4.608 874 558 

OXlO-II-4 3.ox1o-5 4.684 1038 549 

OXlO-II-5 4.ox1o-5 4.605 815 615 

OXlO-II-6 6.0~10-~ 4.611 752 722 

OXlO-II-7 8.0~10-~ 4.607 696 806 

OX lo-II-8 1.ox1o-4 4.601 649 781 

OXlO-II-31’ 1.ox1o-4 4.567 792 1619 

OXlO-II-32’ 2.0x10* 4.548 463 2072 

OXlO-II-33’ 3.ox1o-4 4.535 327 2270 

ox 10-I&34’ 4.ox1o-4 4.532 245 2311 

OXlO-II-35’ 5.ox1o-4 4.529 186 2416 

log pil)i =4.19&04, log pi02 = 7.9oti.04 

Table Am76. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 1 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M 

ox 1 O-II- 1’ 0.0 
PI+ 

4.607 

Organic, cpm 

938 

Aqueous, cpm 

471 
ox lo-II-2’ 1.ox1o-5 4.598 893 485 

OXlO-II-3’ 2.ox1o-5 4.608 877 515 

ox 1 O-I&4’ 3.ox1o-5 4.684 1040 522 

OXlO-II-5’ 4.ox1o-5 4.605 891 570 

OXlO-II-6’ 6.0~10-~ 4.611 829 659 

0X10-&7 8.0~10-~ 4.607 748 730 

0X10-11-8’ 1.ox1o-4 4.601 724 727 

OXlO-II-31 1.ox1o-4 4.567 842 1792 

OX 1 O-II-32 2.ox1o-4 4.548 577 1997 

0X10-11-33 3.ox1o-4 4.535 375 2132 

OX lo-II-34 4.ox1o-4 4.532 285 2271 

OX lo-II-35 5.ox1o-4 4.529 270 2298 

1% PI01 = 4.09ztzO.06, log pi02 = 7.8 la.09 
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Table Am77. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 2 m NaCl at 25°C. [241Am3+] - lo‘* M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M 

0x20-1- 1 0.0 
PHr 

4.325 

Organic, cpm 

955 

Aqueous, cpm 

488 
0x20-1-2 1 .ox1o-5 4.315 918 576 

0X20-1-3 2.ox1o-5 4.330 859 563 

0x20-1-4 3.ox1o-5 4.337 825 582 

0X20-1-5 4.ox1o-5 4.320 783 639 

0X20-1-6 6.0~10-~ 4.335 701 680 

0X20-1-7 8.0~10-~ 4.337 644 740 

0X20-1-8 1 .ox1o-4 4.327 576 806 

0X20-1-3 1 1 .5x1o-4 4.33 1 675 1927 

0X20-1-32 2.ox1o-4 4.328 512 2055 

0X20-1-33 2.5~10-~ 4.335 419 2126 

0X20-1-34 3.ox1o-4 4.333 343 2256 

0X20-1-35 3.5x1o-4 4.334 268 2207 

log pir,i = 4.37ti.02, log /3ioi = 8.23ti.03 

Table Am78. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 2 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 8 1 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

0x20-1- 1’ 0.0 4.325 944 495 
0X20-1-2’ 1.ox1o-5 4.315 928 583 

0X20-1-3’ 2.ox1o-5 4.330 881 551 

0X20-1-4’ 3.ox1o-5 4.337 820 568 

0X20-1-5’ 4.ox1o-5 4.320 803 647 

0X20-1-6’ 6.0~10-~ 4.335 706 696 

0X20-1-7’ 8.0~10-~ 4.337 663 732 

0X20-1-8’ 1.ox1o-4 4.327 585 808 

0X20-1-3 1’ 1.5x1o-4 4.321 661 1954 

0X20-1-32’ 2.ox1o-4 4.308 535 2044 

0X20-1-33’ 2.5~10-~ 4.325 417 2114 

0X20-1-34’ 3.ox1o-4 4.303 342 2248 

0X20-1-35’ 3.5xlo-4 4.314 266 225 1 

log p,oi = 4.36a.02, log pi02 = 8.16kO.03 
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Table Am79. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 2 m NaCl at 25°C. [241Am3’] - lo-* M, [HDEHP] = 5x10“ M in n-Heptane. 
Background = 8 1 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

0x20-II- 1 0.0 4.345 925 412 
0x20-11-2 1.ox1o-5 4.334 706 344 

0X20-11-3 2.ox1o-5 4.339 847 527 

0X20-&4 3.ox1o-5 4.337 869 564 

0X20-II-5 4.ox1o-5 4.337 790 616 
0X20-11-6 6.0~10-~ 4.338 719 680 
0X20-&7 8.0~10-~ 4.332 644 752 
0X20-II-8 1.ox1o-4 4.332 581 810 

0X20-II-3 1 1.5xlo-4 4.328 630 1706 
0X20-II-32 2.ox1o-4 4.33 1 501 2068 
0X20-II-33 2.5~10-~ 4.334 450 2142 
0X20-I-I-34 3.ox1o-4 4.328 313 2249 
0X20-I-I-35 3.5x1o-4 4.35 1 313 2196 

log PlOl = 4.46ti.02, log pio2 = 8.25a.05 

Table AmSO. Solvent Extraction Data for Apparent Stability Constants of Americium with 

Oxalate in 2 m NaCl at 25°C. [241Am3c] - lo-* M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

0x20-II- 1’ 0.0 4.345 938 418 
0x20-II-2’ 1.ox1o-5 4.334 699 345 

0X20-11-3’ 2.ox1o-5 4.339 838 524 

0X20-II-4’ 3.ox1o-5 4.337 843 555 

0X20-&5’ 4.ox1o-5 4.337 807 613 

0X20-&6’ 6.0~10-~ 4.338 722 673 

0X20-II-7’ 8.0~10-~ 4.332 660 748 

0X20-II-8’ 1 .ox1o-4 4.332 587 806 

0X20-11-3 1’ 1 .5x1o-4 4.328 616 1717 

0X20-&32’ 2.ox1o-4 4.33 1 478 2098 

0X20-11-33’ 2.5~10-~ 4.334 460 2162 

0X20-11-34’ 3.ox1o-4 4.328 317 2250 

0X20-11-35’ 3.5x1o-4 4.35 1 312 2224 

log plol = 4.44ti.02, log pio2 = 8.25ti.04 
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Table Am81. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 3 m NaCl at 25°C. [24’Am3f] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 8 1 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

0X30-1- 1 0.0 4.110 669 584 
0X30-1-2 1.ox1o-5 4.120 651 533 

0X30-1-3 2.ox1o-5 4.103 670 660 

0X30-1-4 3.ox1o-5 4.108 629 743 

0X30-1-5 4.ox1o-5 4.110 567 818 

0X30-1-6 6.0~10-~ 4.122 506 836 

0X30-1-7 8.0~10-~ 4.142 476 839 

0X30-1-8 1.ox1o-4 4.128 422 1033 

0X30-1-3 1 1.5x10-. 4.114 412 2112 

0X30-1-32 2.ox1o-4 4.094 285 2403 

0X30-1-33 2.5~10-~ 4.119 216 2264 

0X30-1-34 3.0x10a 4.094 175 2307 

0X30-1-35 3.5x1o-4 4.103 178 2226 

log p,,,i = 4.58ti.03, log p1&7 = 8.5 l&.03 

Table Am82. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 3 m NaCl at 25°C. [241Am3f] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

0X30-1-1’ 0.0 4.110 685 637 
0X30-1-2’ 4.120 651 568 

4.103 691 672 

4.108 616 744 
4.110 569 820 

4.122 492 837 

4.142 465 838 

4.128 412 1038 

4.114 388 2110 

4.094 288 2387 

4.119 228 2246 

4.094 178 2300 

4.103 182 2294 

0X30-1-3’ 

0X30-1-4’ 

0X30-1-5’ 

0X30-1-6’ 

0X30-1-7’ 

0X30-1-8’ 

0X30-1-3 1’ 

0X30-1-32’ 

0X30-1-33’ 

0X30-1-34’ 

0X30-1-35’ 

log pioi = 4.57a.04, log p,02 = 8.47ti.02 
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Table Am83. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 3 m NaCl at 25°C. [241Am3’] - lo-’ M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M Pl+ Organic, cpm Aqueous, cpm 

0X30-11- 1 0.0 4.125 787 458 
0X30-11-2 1.ox1o-5 4.126 637 495 

0X30-11-3 2.ox1o-5 4.124 681 607 

0X30-11-4 3.ox1o-5 4.133 586 539 

0X30-11-5 4.ox1o-5 4.128 642 682 

0X30-&6 6.0~10‘~ 4.122 521 810 

0X30-11-7 8.0~10-~ 4.110 456 887 

0X30-II-8 1.ox1o-4 4.118 402 754 

0X30-11-3 1 1.5x1o-4 4.066 290 2135 

0X30-11-32 2.ox1o-4 4.082 233 2096 

0x30-11-33 2.5~10-~ 4.065 197 2302 

0X30-11-34 3.0x10d 4.075 167 2156 

0X30-11-35 3 .5x1o-4 4.072 167 2307 

log pi,,i = 4.46H.03, 1% PI02 = 8.5Oti.05 

Table Am84. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 3 m NaCl at 25°C. [%tAm3+] - lo-* M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 8 1 cpm. 

Sample # LT, M Pl+ Organic, cpm Aqueous, cpm 

0X30-11- 1’ 0.0 4.125 788 457 
0X30-11-2’ 1.ox1o-5 4.126 641 489 
0X30-11-3’ 2.ox1o-5 4.124 682 600 

0X30-11-4’ 3.ox1o-5 4.133 548 540 

0X30-11-5’ 4.ox1o-5 4.128 644 675 

0X30-11-6’ 6.0~10-~ 4.122 515 799 

0X30-11-7’ 8.0~10-~ 4.110 473 892 

0X30-11-8’ l.OxlO~ 4.118 393 752 

0X30-11-3 1’ 1.5x1o-4 4.066 291 2033 

0X30-II-32’ 2.ox1o-4 4.082 250 2245 

0x30-II-33’ 2.5~10-~ 4.065 196 2356 

0x30-II-34’ 3.ox1o-4 4.075 162 2279 

0X30-11-35’ 3.5x1o-4 4.072 172 2521 

log plo, = 4.46kO.02, log pi02 = 8.53fi.04 
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Table Am85 Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 4 m NaCl at 25°C. [241Am3+] - low8 M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 78 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

0X40-1- 1 0.0 3.966 620 711 
0X40-1-2 

0X40-1-3 

0X40-1-4 

0X40-1-6 

0X40-1-7 

0X40-1-8 

0X40-1-3 1 

0X40-1-32 

0X40-1-33 

0X40-1-34 

0X40-1-35 

3.960 665 693 
3.968 606 687 
3.989 578 711 
3.967 553 973 
3.967 429 918 
3.969 410 946 
3.960 290 2135 
3.968 233 2096 
3.968 197 2302 

3.971 167 2156 
3.982 167 2307 

log plol = 4.68ti.02, log plol = 8.36a.04 

Table Am86 Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 4 m NaCl at 25°C. [241Am3+] - 10m8 M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 78 cpm. 

Sample # LT, M PI+ Organic, cpm Aqueous, cpm 

0X40-1- 1’ 
0X40-1-2’ 
0X40-1-3’ 

0X40-1-4’ 

0X40-1-6’ 

0X40-1-7’ 

0X40-1-8’ 

0X40-1-3 1’ 

0X40-1-32’ 

0X40-1-33’ 

0X40-1-34’ 

0X40-1-35’ 

3.966 632 704 
3.960 657 694 
3.960 609 699 
3.989 572 737 
3.957 569 970 
3.967 426 899 
3.969 414 938 
3.960 291 2033 

3.968 250 2245 

3.968 196 2356 
3.971 162 2279 
3.982 171 2521 

log p*()i = 4.64a.04, log pio2 = 8.4OzKLO4 
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Table Am87. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 4 m NaCl at 25°C. [241Am3’] - 10s M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 78 cpm. 

Sample # LT, M PI+- Organic, cpm Aqueous, cpm 

0X40-11- 1 0.0 3.973 605 747 
0X40-11-2 

0X40-11-3 

0X40-11-4 

0X40-n-6 

0x40-n-7 

0X40-II-8 

0x40-II-3 1 

0X40-II-32 

0x40-n-33 

0X40-&34 

0x40-II-35 

3.967 781 617 

3.967 614 710 

3.989 622 714 

4.025 564 757 

3.974 425 915 

3.969 364 956 

3.953 339 2213 

3.980 280 2129 

3.986 230 2320 

3.975 187 2344 

3.970 163 2284 

log p101 = 4.63ti.01, log pio2 = 8.46ti.03 

Table Am88. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 4 m NaCl at 25°C. [241Am3f] - lob8 M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 78 cnm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

0X40-11- 1’ 0.0 3.973 623 743 
0X40-II-2’ 8.0~10-~ 3.967 766 609 

0x40-II-3’ 1.6~10-~ 3.967 606 735 

0X40-B-4 2.4~10-~ 3.989 616 716 

0X40-11-6’ 4.ox1o-5 4.025 579 761 

0x40-II-7’ 5.ox1o-5 3.974 434 917 

0X40-II-8’ 6.0x 1O-5 3.969 365 953 

0x40-II-3 1’ 1.5x1o-4 3.953 341 2262 

0X40-n-32’ 2.ox1o-4 3.980 267 2161 

0x40-II-33’ 2.5~10-~ 3.986 250 2318 

0X40-&34 3.ox1o-4 3.975 190 2342 

0X40-B-35’ 3.5x1o-4 3.970 168 2259 

log plol = 4.58ti.02, log pio2 = 8.41ti.04 
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Table AmS9. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 5 m NaCl at 25°C. [241Am3’] - 10e8 M, [HDEHP] = 5~10‘~ M in n-Heptane. 
Background = 78 cnm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

0X50-1- 1 0.0 3.775 460 782 
0X50-1-2 8.0~10-~ 3.746 604 719 

0X50-1-3 1.6~10-~ 3.762 516 790 

0X50-1-4 2.4~10-~ 3.846 596 661 

0X50-1-5 3.2~10-~ 3.742 484 853 

0X50-1-6 4.ox1o-5 3.755 408 887 

0X50-1-7 5.ox1o-5 3.755 350 1055 

0X50-1-8 6.0~10-~ 3.765 343 905 

0X50-1-3 1 1.5x1o-4 3.717 197 1996 

0X50-1-32 2.ox1o-4 3.712 132 2199 

0X50-1-33 2.5~10-~ 3.687 133 2405 

0x50-1-34 3.ox1o-4 3.721 142 2303 

0X50-1-35 3.5x1o-4 3.721 101 2419 

log p*or = 4.75ti.07, log plol = 8.74H.02 

Table Am90. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 5 m NaCl at 25°C. [241Am3+] - 10m8 M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 78 corn. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

0X50-1- 1’ 
0X50-1-2’ 

0X50-1-3’ 

0X50-1-4’ 

0X50-1-5’ 
0X50-1-6’ 

0X50-1-7’ 

0X50-1-8’ 

0x50-1-3 1’ 

0X50-1-32’ 

0X50-1-33’ 

0X50-1-34’ 

0X50-1-35’ 

3.775 462 794 
3.746 595 718 
3.762 532 802 

3.846 625 670 

3.742 483 833 

3.755 410 875 

3.755 363 1062 

3.765 344 920 

3.717 202 2030 

3.712 143 2235 

3.687 148 2363 

3.721 157 2264 

3.721 105 2462 

log plot = 4.76ti.06, log plo2 = 8.62H. 10 
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Table Am91. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 5 m NaCl at 25°C. [241Am3+] - lo-’ M, [HDEHP] = 5~10‘~ M in n-Heptane. 
Background = 78 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

0X50-11- 1 0.0 3.764 640 681 
0X50-II-2 

0x50-II-3 

0x50-II-4 

0X50-11-5 

0X50-11-6 

0x50-II-7 

0X50-II-8 

0X30-11-3 1 

0X30-11-32 

0X30-11-33 

0X30-11-34 

0X30-11-35 

3.768 558 761 

3.786 539 614 

3.837 606 595 

3.767 482 936 

3.774 376 964 

3.779 386 1011 

3.766 194 1004 

3.737 157 2290 

3.720 146 2352 

3.741 87 145 

3.750 184 2271 

3.751 126 2345 

log plol = 4.52ti.05, log p102 = 8.3ti.2 

Table Am92. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Oxalate in 5 m NaCl at 25°C. [241Am3f] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 78 cpm. 

Sample # 

oxso-II- 1’ 
LT, M 

0.0 
PHr 

3.764 

Organic, cpm 

654 

Aqueous, cpm 

679 
0X50-II-2’ 

0x50-II-3’ 

0x50-II-4’ 

0x50-II-5’ 

0X50-11-6’ 

0x50-II-7’ 
0X50-II-8’ 

0X30-11-3 1’ 

0X30-11-32’ 

0X30-11-33’ 

0X30-11-34’ 

0X30-11-35’ 

3.768 555 777 

3.786 552 616 

3.837 596 587 

3.767 483 767 

3.774 372 955 

3.779 391 998 

3.766 197 1010 

3.737 158 2304 

3.720 145 2344 

3.741 83 128 

3.750 184 223 1 

3.751 127 2354 

log ptoi = 4.5 120.07, log plol = 8.4ti.2 
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Table Am93. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 0.3 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

Cit03-I-O 
Cit03-I- 1 
Cit03-I-2 
Cit03-I-3 
Cit03-I-4 
Cit03-I-5 
Cit03-I-6 
Cit03-I-7 

0.0 4.950 1371 65 
4.8~10-~ 4.958 946 941 
9.7x10-. 4.95 1 797 1173 
l.5xlo-5 4.920 593 1374 
1.9x1o-5 4.940 493 1364 
2.4~10-~ 4.926 456 1543 
2.9x10“ 4.947 472 1514 
3.4x1o-5 5.005 478 1578 

log plot = 6.05M.02 

Table Am94. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 0.3 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PI+ Organic, cpm Aqueous, cpm 

Cit03-I-O’ 
Cit03-I- 1’ 
Cit03-I-2’ 
Cit03-I-3’ 
Cit03-I-4’ 
Cit03-I-5’ 
Cit03-I-6’ 
Cit03-I-7’ 

0.0 4.950 1361 665 
4.8~10-~ 4.958 923 930 
9.7x 1o-6 4.95 1 759 1117 
1.5x1o-5 4.920 570 1377 
1.9x1o-5 4.940 480 1379 
2.4~10“ 4.926 461 1603 
2.9x1o-5 4.947 518 1519 
3.4x1o-5 5.005 492 1582 

log pioi = 5.93ti.04 
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Table Am95 Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 0.3 m NaCl at 25°C. [241Am31] - lo-* M, [HDEHP] = 5~10‘~ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

Cit03-II-O 0.0 4.950 1195 661 
Cit03-II- 1 4.8~10-~ 4.958 841 1029 

Cit03-II-2 9.7x1o-6 4.95 1 665 1216 

Cit03-II-3 1.5x10” 4.920 565 1324 

Cit03-II-4 1.9x10” 4.940 555 1291 

CitO3-II-5 2.4~10-~ 4.926 497 1461 

Cit03-II-6 2.9x1o-5 4.947 425 1577 
Cit03-II-7 3.4x1o-5 4.947 379 1502 

log plot = 5.87ti.03 

Table Am96. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 0.3 m NaCl at 25°C. [241Am3c] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

Cit03-II-O’ 0.0 4.950 1168 683 
Cit03-II- 1’ 4.8~10-~ 4.958 840 1027 

Cit03-B-2’ 9.7x1o-6 4.95 1 653 1188 
Cit03-B-3’ 1.5x1o-5 4.920 561 1310 

Cit03-B-4’ 1.9x1o-5 4.940 567 1289 
Cit03-B-5’ 2.4~10-~ 4.926 500 1579 

Cit03-B-6’ 2.9x1o-5 4.947 402 1572 

Cit03-II-7’ 3.4x1o-5 4.947 412 1534 

log plol = 5.83ti.04 
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Table Am97. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 1 m NaCl at 25°C. [241Am31] - lo-” M, [HDEHP] = 5x10-’ M in n-Heptane. 
Background = 81 cpm. 

Sample # 

CitlO-I-O 
CitlO-I-l 

CitlO-I-2 

Cit 10-I-3 

Cit 10-I-4 

CitlO-I-5 

CitlO-I-6 

CitlO-I-7 

LT, M PHr Organic, cpm Aqueous, cpm 

4.672 861 1253 
4.644 844 1173 

4.654 801 1324 

4.663 735 1232 

4.653 662 1259 

4.658 649 1404 

4.631 636 1362 

4.63 1 638 1578 

log plol = 4.88ti.09 

Table Am98. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 1 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 8 1 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 
Cit 1 O-I-O’ 0.0 4.672 861 1136 
CitlO-I-l’ 4.8~10-~ 4.644 821 1188 
CitlO-I-2’ 9.7x1o-6 4.654 950 1233 
Cit 10-I-3’ 1.5x1o-5 4.663 772 1234 
CitlO-I-4’ 1 .9x1o-5 4.653 655 1309 
Cit 1 O-I-5’ 2.4~10-~ 4.658 648 1355 
Cit 10-I-6’ 2.9x 1O-5 4.63 1 635 1370 
CitlO-I-7’ 3.4x1o-5 4.63 1 563 1623 

log plol = 5.15ti.08 
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Table Am99. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 1 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5~10‘~ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

Cit 10-B-O 
CitlO-B-1 

CitlO-II-2 

CitlO-II-3 

CitlO-II-4 

Cit lo-II-5 

CitlO-II-6 

Cit lo-II-7 

0.0 4.671 279 216 
4.8~10-~ 4.655 299 275 

9.7x1o-6 4.679 370 318 

1 .5x1o-5 4.673 338 327 

1 .9x1o-5 4.687 369 431 

2.4~10-~ 4.67 1 376 493 

2.9~10-~ 4.685 684 ’ 1064 

3.4x1o-5 4.680 659 1100 

log pIor = 5.29ti.04 

Table AmlOO. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 1 m NaCl at 25°C. [2a*Am3r] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

CitlO-II-O’ 
CitlO-B-1 

Cit 10-B-2’ 

Cit 10-B-3’ 

CitlO-B-4’ 

CitlO-B-5’ 

Cit 1 O-B-6’ 

Cit 1 O-B-7’ 

0.0 4.671 282 223 
4.8~10-~ 4.655 309 240 

9.7x1o-6 4.679 379 312 

1 .5x1o-5 4.673 308 324 

1 .9x1o-5 4.687 375 425 

2.4~10-~ 4.671 381 495 

2.9~10-~ 4.685 684 982 

3.4x1o-5 4.680 642 1071 

log pror = 5.3 lti.03 
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Table AmlOl. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 1 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

Cit 10-I&0 0.0 4.709 1408 759 
CitlO-III-1 4.8~10‘~ 4.737 1216 818 

CitlO-III-2 9.7x1o-6 4.690 1072 998 
Cit lo-III-3 1.5x1o-5 4.680 1025 1149 

CitlO-III-4 1.9x1o-5 4.7 14 1081 1024 
CitlO-JII-5 2.4~10-~ 4.729 966 1116 

Cit lo-III-6 2.9~10‘~ 4.716 891 1183 

log pIor = 5.25d.04 

Table Am102. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 1 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M 

Cit lo-III-O’ 0.0 
PHr 

4.709 

Organic, cpm 

1411 

Aqueous, cpm 

764 
CitlO-III-l’ 4.8~10-~ 4.737 1208 823 

Cit lo-I&2’ 9.7x1o-6 4.690 1068 990 
Cit lo-III-3 l.5x1o-5 4.680 1028 1073 
CitlO-III-4’ 1.9x1o-5 4.714 1067 1013 

Cit lo-III-5 2.4~10-~ 4.729 957 1268 

Cit 1 O-I&6’ 2.9~10-~ 4.716 884 1149 

log p101 = 5.2a.2 
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Table Am103. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 2 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 8 1 cpm. 

Sample # LT, M PHr 

Cit20-I-O 0.0 4.325 
Cit20-I- 1 4.8~10-~ 4.327 
Cit20-I-2 9.7x1o-6 4.320 
Cit20-I-3 1.5x1o-5 4.209 
Cit20-I-4 1 .9x1o-5 4.207 
Cit20-I-5 2.4~10-~ 4.302 

Cit20-I-6 2.9~10‘~ 4.302 
Cit20-I-7 3.4x1o-5 4.300 

Organic, cpm Aqueous, cpm 

384 279 
153 143 

548 456 

230 325 

319 610 
135 161 

147 165 
137 182 

log plol = 5.1Oa.08 

Table Am104. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 2 m NaCl at 25°C. [241Am3’] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 
Cit20-I-O 0.0 4.325 420 300 
Cit20-I-l’ 4.8~10-~ 4.327 155 141 
Cit20-I-2’ 9.7x1o-6 4.320 486 463 
Cit20-I-3’ 1.5x1o-5 4.209 250 318 
Cit20-I-4’ 1 .9x1o-5 4.207 313 594 
Cit20-I-5’ 2.4~10-~ 4.302 139 165 
Cit20-I-6’ 2.9~10-~ 4.302 135 158 
Cit20-I-7’ 3.4x1o-5 4.300 142 183 

log p,oi = 5.1oti.07 
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Table Am105 Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 2 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

Cit20-II-O 0.0 4.341 1105 966 
Cit20-II- 1 4.8~10-~ 4.339 827 760 

Cit20-II-2 9.7x1o-6 4.339 1008 900 

Cit20-II-3 1.5x1o-5 4.325 622 757 

Cit20-II-4 l.9x1o-5 4.327 799 979 
Cit20-II-5 2.4~10-~ 4.311 397 463 

Cit20-II-6 2.9~10-~ 4.321 295 417 

log plol = 4.8a.l 

Table Am106. Solvent Extraction Data for A parent Stability Constants of Americium with 

Citrate in 2 m NaCl at 25°C. [241Am3f] - lo- 
B 

M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 8 1 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

Cit20-II-O’ 0.0 4.341 1147 949 
Cit20-II- 1’ 4.8xlO-(j 4.339 808 770 

Cit20-B-2’ 9.7x1o-6 4.339 914 996 
Cit20-B-3’ 1.5x1o-5 4.325 631 764 

Cit20-B-4’ 1.9x1o-5 4.327 819 987 

Cit20-B-5’ 2.4~10-~ 4.311 377 483 
Cit20-B-6’ 2.9x10-’ 4.321 296 427 

log /3rol = 4.84N.07 
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Table Am107. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 2 m NaCl at 25°C. [241Am3’] - lo‘* M, [HDEHP] = 5~10‘~ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

Cit20-III-O 0.0 4.529 1430 594 
Cit20-III- 1 4.8xlO-(j 4.386 1058 1017 

Cit20-III-2 9.7x1o-6 4.397 1041 989 

Cit20-III-3 1.5x1o-5 4.484 1096 773 

Cit20-III-4 1.9x1o-5 4.427 1026 988 

Cit20-III-5 2.4~10-~ 4.409 927 1080 

Cit20-III-6 2.9~10‘~ 4.404 872 1172 

Cit20-III-7 3.4x1o-5 4.346 764 1265 

log /310, = 4.85ti.04 

Table AmlOS. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 2 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 8 1 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

Cit20-III-O 
Cit20-III- 1’ 

Cit20-III-2’ 

Cit20-I&3’ 

Cit20-m-4’ 

Cit20-III-5’ 

Cit20-III-6’ 

Cit20-III-7’ 

0.0 4.529 1594 609 
4.8~10-~ 4.386 1044 945 

9.7x1o-6 4.397 1058 986 

l.5xlo-5 4.484 1087 771 

1 .9x1o-5 4.427 1018 995 

2.4~10-~ 4.409 935 1067 

2.9~10‘~ 4.404 886 1185 

3.4x1o-5 4.346 777 1252 

log p,,,i = 4.92ti.04 

552 



Table Am109. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 2 m NaCl at 25°C. [24’Am3+] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

Cit20-IV-O 
Cit20-IV- 1 

Cit20-IV-2 

Cit20-IV-3 

Cit20-IV-4 

Cit20-IV-5 

Cit20-IV-6 

Cit20-IV-7 

0.0 4.362 1317 847 

4.8~10-~ 4.363 969 739 

9.7x1o-6 4.305 983 1121 

1 .5x1o-5 4.497 1617 691 

1.9x1o-5 4.377 975 1091 

2.4~10-~ 4.338 1035 1180 

2.9~10-~ 4.384 994 1088 

3.4x1o-5 4.241 683 1174 

log p,o1 = 5.01&0.07 

Table AmllO. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 2 m NaCl at 25°C. [24’Am3+] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 81 cpm. 

Sample # 

Cit20-IV-O’ 
Cit20-IV- 1’ 
Cit20-IV-2’ 

Cit20-IV-3’ 

Cit20-TV-4 

Cit20-IV-5’ 

Cit20-IV-6’ 
Cit20-N-7’ 

LT, M PHr Organic, cpm Aqueous, cpm 

0.0 4.362 1292 843 
4.8~10-~ 4.363 941 778 
9.7x1o-6 4.305 1004 1222 

1 .5x1o-5 4.497 1474 716 

1 .9x1o-5 4.377 986 1008 

2.4~10-~ 4.338 1010 1226 

2.9~10‘~ 4.384 995 1149 
3.4x1o-5 4.241 692 1160 

log p,o1 = 5.ooti.04 
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Table Amlll. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 3 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5~10‘~ M in n-Heptane. 
Background = 8 1 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 
Cit30-I-O 0.0 4.079 948 1183 
Cit30-I-l 4.8~10-~ 4.069 840 1168 
Cit30-I-2 9.7x1o-6 4.066 758 1240 
Cit30-I-3 1.5x10-’ 4.219 1205 736 
Cit30-I-4 1.9x1o-5 4.130 909 725 
Cit30-I-5 2.4~10-~ 4.076 735 1267 
Cit30-I-6 2.9~10‘~ 4.059 805 1005 
Cit30-I-7 3.4x1o-5 4.062 635 1386 

log plol = 4.86rO.08 

Table Am112. Solvent Extraction Data for Apparent Stability Constants of Americium with 

Citrate in 3 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

Cit30-I-O’ 0.0 4.079 961 1113 
Cit30-I- 1’ 4.8~10-~ 4.069 841 1136 

Cit30-I-2’ 9.7x1o-6 4.066 752 1230 

Cit30-I-3’ 1.5x1o-5 4.219 1213 800 

Cit30-I-4’ 1.9x1o-5 4.130 917 697 

Cit30-I-5’ 2.4~10-~ 4.076 745 1253 

Cit30-I-6’ 2.9~10-~ 4.059 776 997 

Cit30-I-7’ 3.4x1o-5 4.062 695 1382 

log PlOl = 4.82ti.05 
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Table Am113. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 3 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

Cit30-II-O 
Cit30-II- 1 

Cit30-II-2 

Cit30-II-3 

Cit30-II-4 

Cit30-II-5 

Cit30-II-6 

Cit30-II-7 

0.0 4.163 1138 813 
4.8~10.~ 4.115 917 855 

9.7x1o-6 4.168 256 1300 

1 .5x1o-5 4.134 983 793 

1 .9x1o-5 4.225 1171 650 

2.4~10-~ 4.075 212 712 

2.9~10-~ 4.053 703 1121 

3.4x1o-5 4.127 801 1102 

log proI = 4.8ti.l 

Table Am114. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 3 m NaCl at 25°C. [241Am3f] - lo-* M, [HDEHP] = 5~10‘~ M in n-Heptane. 
Background = 81 cpm. 

Sample # 

Cit30-II-O’ 
Cit30-II- 1’ 

Cit30-B-2’ 

Cit30-B-3’ 

Cit30-B-4’ 

Cit30-B-5’ 

Cit30-B-6’ 

Cit30-B-7’ 

LT, M PHr Organic, cpm Aqueous, cpm 

0.0 4.163 1116 774 
4.8~10-~ 4.115 901 829 

9.7x1o-6 4.168 262 1279 

1 .5x1o-5 4.134 925 758 

1 .9x1o-5 4.225 1159 644 

2.4~10‘~ 4.075 201 677 

2.9~10-~ 4.053 728 1067 

3.4x1o-5 4.127 770 1070 

log pro, = 4.8rtro.l 
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Table Am115 Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 4 m NaCl at 25°C. [241Am3+] - lOa8 M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 8 1 cpm. 

Sample # LT, M Pl+ Organic, cpm Aqueous, cpm 

Cit40-I-O 0.0 3.974 1390 640 
Cit40-I- 1 4.8~10-~ 3.989 908 973 

Cit40-I-2 9.7x1o-6 3.948 1110 808 

Cit40-I-3 1 .5x1o-5 4.015 1289 571 

Cit40-I-4 1.9x1o-5 3.912 781 1019 

Cit40-I-5 2.4~10-~ 3.951 821 941 

Cit40-I-6 2.9~10-~ 3.985 986 1102 

Cit40-I-7 3.4x1o-5 3.946 753 1003 

log pie* = 5.43ti.07 

Table Am116. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 4 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 81 cpm. 

Sample # 

Cit40-I-O’ 
Cit40-I- 1’ 

Cit40-I-2’ 

Cit40-I-3’ 

Cit40-I-4’ 

Cit40-I-5’ 

Cit40-I-6’ 

Cit40-I-7’ 

LT, M PHr Organic, cpm Aqueous, cpm 

0.0 3.974 1438 647 
4.8~10-~ 3.989 920 894 
9.7x1o-6 3.948 1078 789 

1.5x1o-5 4.015 1289 571 

1 .9x1o-5 3.912 781 1003 

2.4~10‘~ 3.95 1 821 921 

2.9~10‘~ 3.985 990 1084 

3.4x1o-5 3.946 749 1013 

log pi01 = 5.44s.06 

556 



Table Am117. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 4 m NaCl at 25°C. [241Am3f] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 8 1 cpm. 

Sample # LT, M PI+ Organic, cpm Aqueous, cpm 

Cit40-II-O 0.0 3.966 887 866 
Cit40-II- 1 4.8~10-~ 3.946 926 1164 

Cit40-II-2 9.7x1o-6 4.032 1132 604 

Cit40-II-3 1 .5x1o-5 3.967 847 1083 

Cit40-II-4 1 .9x1o-5 4.007 1086 903 

Cit40-II-5 2.4~10-~ 3.981 684 1212 

Cit40-II-6 2.9~10-~ 3.967 700 1041 

log plol = 5.1ti.2 

Table AmllS. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 4 m NaCl at 25°C. [241Am3’] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 8 1 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

Cit40-I-O’ 0.0 3.966 888 870 
Cit40-I- 1’ 4.8~10-~ 3.946 838 1182 

Cit40-I-2’ 9.7x1o-6 4.032 1134 587 

Cit40-I-3’ 1 .5x1o-5 3.967 831 1099 

Cit40-I-4’ 1.9x1o-5 4.007 1086 842 
Cit40-I-5’ 2.4~10-~ 3.981 696 1192 

Cit40-I-6’ 2.9~10-~ 3.967 688 1053 

log plol = 5.Oa.2 
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Table Am119. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 5 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 8 1 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

CitSO-I-O 0.0 3.869 1219 771 
CitSO-I- 1 4.8~10-~ 3.861 964 725 

Cit50-I-2 9.7x1o-6 3.951 1471 587 

Cit50-I-3 1 .5x1o-5 3.942 1230 554 

Cit50-I-4 1.9x1o-5 3.919 935 831 

Cit50-I-5 2.4~10-~ 4.018 998 651 

Cit50-I-6 2.9~10-~ 3.877 964 909 

Cit50-I-7 3.4x1o-5 3.910 1109 881 

log plol = 5.2& 1 

Table Am120. Solvent Extraction Data for A 
Citrate in 5 m NaCl at 25°C. [241Am3’] - 

parent Stability Constants of Americium with 
lo- z M, [HDEHP] = 5~10~~ M in n-Heptane. 

Background = 8 1 cpm. 

Sample # LT, M PHr 
CitSO-I-O’ 0.0 3.869 
CitSO-I- 1’ 4.8~10‘~ 3.861 

Cit50-I-2’ 9.7x1o-6 3.951 

Cit50-I-3’ 1 .5x1o-5 3.942 

Cit50-I-4’ 1.9x1o-5 3.919 

Cit50-I-5’ 2.4~10-~ 4.018 

Cit50-I-6’ 2.9~10-~ 3.877 

Cit50-I-7’ 3.4x1o-5 3.910 

Organic, cpm Aqueous, cpm 

1195 980 
951 726 
1341 613 

1224 561 

1023 849 
1015 633 

979 931 

1078 873 

log plol = 5.Oa.2 
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Table Am121. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 5 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

CitSO-II-O 0.0 3.840 839 813 
CitSO-II- 1 4.8x 1O-6 3.835 951 749 
Cit50-It-2 9.7x 1o-6 3.839 993 864 

Cit50-II-3 1.5x1o-5 3.857 873 815 
Cit50-II-4 1.9x1o-5 3.876 1001 885 

Cit50-II-5 2.4~10-~ 3.873 1016 769 

Cit50-It-6 2.9~10-~ 3.873 772 944 
Cit50-II-7 3.4x1o-5 3.874 941 961 

log p,or = 5.1 a.1 

Table Am122. Solvent Extraction Data for Apparent Stability Constants of Americium with 
Citrate in 5 m NaCl at 25°C. [241Am3f] - lo-* M, [HDEHP] = 5~10~~ M in n-Heptane. 
Background = 8 1’ cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

CitSO-II-O’ 0.0 3.840 834 834 
CitSO-II- 1’ 4.8~10-~ 3.835 780 780 
Cit50-B-2’ 9.7x1o-6 3.839 864 864 
Cit50-B-3’ 1.5x1o-5 3.857 782 782 

Cit50-B-4 1 .9x1o-5 3.876 895 895 
Cit50-B-5 2.4~10-~ 3.873 754 754 
Cit50-B-6’ 2.9~10-~ 3.873 924 924 

Cit50-B-7’ 3.4x1o-5 3.874 916 916 

log pro1 = 5. lti. I 
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Table Am123. Solvent Extraction Data for Ap 
EDTA in 0.3 m NaCl at 25°C. [241Am3f] - lo- 8) 

arent Stability Constants of Americium with 
M, [HDEHP] = 0.020 M in n-Heptane. 

Background = 87 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTA03-I- 1 0.0 2.244 930 250 
EDTA03-I-2 1 .oxloA 2.255 304 848 
EDTA03-I-3 2.0x10A 2.256 207 910 
EDTA03-I-4 3.ox1o-4 2.258 177 969 
EDTA03-I-5 4.ox1o-4 2.264 160 990 
EDTA03-I-6 5.0x10d 2.269 149 1004 

log plo, = 14.97ti.02 

Table Am124. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 0.3 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 87 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTA03-I- 1’ 0.0 2.244 940 248 
EDTA03-I-2’ l.OxlO~ 2.255 306 856 
EDTA03-I-3’ 2.ox1o-4 2.256 205 924 
EDTA03-I-4’ 3.0x10A 2.258 181 974 
EDTA03-I-5’ 4.ox1o-4 2.264 156 999 
EDTA03-I-6’ 5.0x10d 2.269 154 1020 

log plo, = 15.12d.02 
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Table Am125 Solvent Extraction Data for Ap 
r 

arent Stability Constants of Americium with 

EDTA in 0.3 m NaCl at 25°C. [241Am3+] - lo- M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 87 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTA03-II- 1 0.0 2.246 951 250 
EDTA03-II-2 l.OxlO~ 2.254 309 850 
EDTA03-II-3 2.ox1o-4 2.258 225 930 
EDTA03-II-4 3.ox1o-4 2.258 182 954 
EDTA03-II-5 4.0x10A 2.260 161 983 
EDTA03-II-6 5.0x10A 2.265 151 995 

log plol = 15.06ti.02 

Table Am126. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 0.3 m NaCl at 25°C. [241Am3f] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 87 cnm. 

Sample # LT, M 
EDTA03-II- 1’ 0.0 
EDTA03-B-2’ 1.ox1o-4 
EDTA03-B-3’ 2.ox1o-4 
EDTA03-B-4’ 3.ox1o-4 
EDTA03-11-5’ 4.0x10A 
EDTA03-11-6’ 5.ox1o-4 

log PI01 = 15.23ti.02 

PHr Organic, cpm Aqueous, cpm 

2.246 928 245 
2.254 308 844 
2.258 221 914 
2.258 181 953 
2.260 154 998 
2.265 144 987 

Table Am127. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 1 m NaCl at 25°C. [24*Am3+] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 84 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTAlO-I-l 0.0 2.073 918 287 
EDTAlO-I-2 1.ox1o-4 2.073 390 761 
EDTAlO-I-3 2.ox1o-4 2.073 280 885 
EDTA 1 O-I-4 3.ox1o-4 2.070 225 934 
EDTAlO-I-5 4.ox1o-4 2.072 196 934 
EDTAlO-I-6 5.ox1o-4 2.069 191 950 

log pi01 = 13.99kO.01 
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Table Am128. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 1 m NaCl at 25°C. [241Am3i] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 84 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTA 1 O-I- 1’ 0.0 2.073 1013 261 
EDTAlO-I-2’ 1 .oxloA 2.073 386 826 
EDTA 1 O-I-3’ 2.0x10A 2.073 278 881 
EDTA 1 O-I-4’ 3.ox1o-4 2.070 226 937 
EDTAlO-I-5’ 4.0x10d 2.072 193 951 
EDTA 1 O-I-6’ 5.0x10A 2.069 181 933 

log pioi = 14.01~.01 

Table Am129. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 1 m NaCl at 25°C. [241Am3f] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 84 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTA 1 O-II- 1 0.0 2.072 855 343 
EDTA 1 O-II-2 1.ox1o-4 2.070 375 771 
EDTA 1 O-II-3 2.oxlo-4 2.069 282 871 
EDTA 1 O-II-4 3.ox1o-4 2.067 240 908 
EDTAlO-II-5 4.ox1o-4 2.070 205 933 
EDTA 1 O-II-6 5.ox1o-4 2.072 179 947 
log plol = 13.84fi.01 

Table Am130. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 1 m NaCl at 25°C. [241Am3f] - lo-’ M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 84 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTA 1 O-II- 1’ 0.0 2.072 866 322 
EDTA 1 O-B-2’ 1.ox1o-4 2.074 380 778 
EDTA 1 o-11-3’ 2.ox1o-4 2.069 285 850 
EDTA 1 o-11-4’ 3.ox1o-4 2.067 230 913 
EDTA 1 o-11-5’ 4.ox1o-4 2.070 199 938 
EDTAlO-11-6’ 5.ox1o-4 2.072 178 975 

log p’ol = 13.994.01 
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Table Am131. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 2 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 88 cnm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTA20-I- 1 0.0 1.847 716 376 
EDTA20-I-2 1.0x10‘4 1.855 398 706 
EDTA20-I-3 2.ox1o-4 1.858 308 842 
EDTA20-I-4 3.0x10a 1.856 225 897 
EDTA20-I-5 4.0x10d 1.855 237 926 
EDTA20-I-6 5.0x10A 1.856 205 987 

log pioi = 13.93ti.04 

Table Am132. Solvent Extraction Data for Apparent Stability Constants of Americium with 

EDTA in 2 m NaCl at 25°C. [241Am3i] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 88 cpm. 

Sample # LT, M Pm Organic, cpm Aqueous, cpm 

EDTA20-I- 1’ 0.0 1.847 796 376 
EDTA20-I-2’ l.OxlO~ 1.855 439 776 
EDTA20-I-3’ 2.ox1o-4 1.858 307 899 
EDTA20-I-4’ 3.0x10A 1.856 257 897 
EDTA20-I-5’ 4.0x10A 1.855 210 936 
EDTA20-I-6’ 5.ox1o-4 1.856 190 921 

log pro, = 14.18ti.01 

Table Am133. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 2 m NaCl at 25°C. [241Am3i] - lOA8 M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 88 cpm. 

Sample # 

EDTA20-II- 1 
EDTA20-II-2 
EDTA20-II-3 
EDTA20-II-4 
EDTA20-II-5 
EDTA20-II-6 

LT, M Pl+ Organic, cpm Aqueous, cpm 

0.0 1.855 767 396 
1 .oxloA 1.858 418 713 
2.0x10‘4 1.854 291 831 
3.0x10A 1.856 238 899 
4.0x10a 1.860 223 907 
5.ox1o-4 1.853 187 906 

log pi01 = 14.07ti.03 
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Table Am134. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 2 m NaCl at 25°C. [241Am3i] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 88 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTA20-II- 1’ 0.0 1.855 791 399 
EDTA20-B-2’ 1 .ox1o-4 1.858 422 759 
EDTA20-B-3’ 2.ox1o-4 1.854 295 831 
EDTA20-B-4’ 3.ox1o-4 1.856 244 887 
EDTA20-B-5’ 4.0x10A 1.860 224 904 
EDTA20-B-6’ 5.0x10A 1.853 194 922 

log plol = 13.99ti.02 

Table Am135. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 3 m NaCl at 25°C. [241Am3i] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M P& Organic, cpm Aqueous, cpm 

EDTA30-I- 1 0.0 1.620 713 423 
EDTA30-I-2 l.OxlO~ 1.621 487 639 
EDTA30-I-3 2.ox1o-4 1.621 364 752 
EDTA30-I-4 3.0x10A 1.619 319 840 
EDTA30-I-5 4.0x10A 1.619 253 818 
EDTA30-I-6 5.ox1o-4 1.618 234 845 

log p,()r = 13.79ti.01 

Table Am136. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 3 m NaCl at 25°C. [241Am3+] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 8 1 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTA30-I- 1’ 0.0 1.620 706 455 
EDTA30-I-2’ l.OxlO~ 1.621 487 647 
EDTA30-I-3’ 2.ox1o-4 1.621 365 750 
EDTA30-I-4’ 3.0x10A 1.619 324 803 
EDTA30-I-5’ 4.0x10A 1.619 280 824 
EDTA30-I-6’ 5.0x10-. 1.618 232 854 
log pi()i = 13.75ti.03 
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Table Am137. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 3 m NaCl at 25°C. [241Am3i] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTA30-II- 1 0.0 1.624 718 460 
EDTA30-II-2 1 .oxloA 1.624 508 670 
EDTA30-II-3 2.0x10a 1.629 358 739 
EDTA30-B-4 3.0x10A 1.620 307 724 
EDTA30-II-5 4.0x10A 1.620 272 794 
EDTA30-II-6 5.0x10A 1.620 238 853 

log plol = 13.73H.02 

Table Am138. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 3 m NaCl at 25°C. [241Am3i] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTA30-II- 1’ 0.0 1.624 716 430 
EDTA30-B-2’ 1.ox1o-4 1.624 500 629 
EDTA30-B-3’ 2.0x10A 1.629 356 748 
EDTA30-B-4’ 3.0x10a 1.620 279 772 
EDTA30-11-5’ 4.ox1o-4 1.620 296 813 
EDTA30-11-6’ 5.0x10A 1.620 236 918 

log plol = 13.82ti.05 

Table Am139. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 4 m NaCl at 25°C. [24*Am3+] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M 

EDTA40-I- 1 0.0 
EDTA40-I-2 l.OxlO~ 
EDTA40-I-3 2.0x10d 
EDTA40-I-4 3.0x10A 
EDTA40-I-5 4.0x10A 
EDTA40-I-6 5.0x10A 

log pi01 = 13.9oti.04 

PHr Organic, cpm 

1.430 649 
1.424 586 
1.419 485 
1.413 480 
1.409 385 
1.409 353 

Aqueous, cpm 

599 
658 
708 
776 
816 
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Table Am140. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 4 m NaCl at 25°C. [241Am3i] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTA40-I- 1’ 0.0 1.428 704 429 
EDTA40-I-2’ 1 .oxloA 1.424 581 598 
EDTA40-I-3’ 2.0x10A 1.419 445 654 
EDTA40-I-4’ 3.0x10A 1.413 448 664 
EDTA40-I-5’ 4.0x10A 1.409 356 734 
EDTA40-I-6’ 5.0x10d 1.409 334 741 

log pII)* = 13.9W.04 

Table Am141. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 4 m NaCl at 25°C. [241Am3i] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 81 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTA40-II- 1 0.0 1.435 707 429 
EDTA40-II-2 1 .oxloA 1.435 542 575 
EDTA40-II-3 2.0x10A 1.428 477 679 
EDTA40-II-4 3.0x10A 1.420 401 687 
EDTA40-l-I-5 4.ox1o-4 1.417 391 711 
EDTA40-II-6 5.0x10a 1.406 369 770 

log plol = 13.87ti.05 

Table Am142. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 5 m NaCl at 25°C. [241Am3’] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 75 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTASO-I- 1 0.0 1.295 1753 700 
EDTA50-I-2 1.0x10‘4 1.295 1405 926 
EDTA50-I-3 2.0x10A 1.295 1265 1089 
EDTA50-I-4 3.0x10A 1.295 1204 1112 
EDTA50-I-5 4.0x10A 1.295 1184 1170 
EDTA50-I-6 5.0x10d 1.295 1051 1170 

log plOi = 14.32ti.07 
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Table Am143. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 5 m NaCl at 25°C. [241Am3’] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 75 cpm. 

Sample # LT, M pHr Organic, cpm Aqueous, cpm 

EDTASO-I- 1’ 0.0 1.295 1745 697 
EDTA50-I-2’ 1.ox1o‘4 1.295 1366 950 
EDTA50-I-3’ 2.ox1o-4 1.295 1262 1085 
EDTA50-I-4’ 3.ox1o-4 1.295 1214 1101 
EDTA50-I-5’ 4.0x10A 1.295 1155 1216 
EDTA50-I-6’ 5.0x10a 1.295 1038 1157 

log proi = 14.34ti.06 

Table Am144. Solvent Extraction Data for Apparent Stability Constants of Americium with 

EDTA in 5 m NaCl at 25°C. [241Am3i] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 75 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTASO-II- 1 0.0 1.295 1612 759 
EDTA50-II-2 l.OxlO~ 1.295 1480 904 
EDTA50-II-3 2.0x10A 1.295 1333 1019 
EDTA50-B-4 3.0x10A 1.295 1185 1118 
EDTASO-II-5 4.0x10A 1.295 1110 1239 
EDTASO-II-6 5.0x10A 1.295 967 1219 

log p*oi = 14.4W.01 

Table Am145. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 5 m NaCl at 25°C. [241Am3f] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 75 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTASO-II- 1’ 0.0 1.295 1625 773 
EDTASO-B-2’ l.OxlO~ 1.295 1460 881 
EDTASO-B-3’ 2.0x10A 1.295 1345 1009 
EDTA50-B-4’ 3.ox1o-4 1.295 1146 1096 
EDTASO-11-5’ 4.0x10A 1.295 1099 1264 
EDTASO-11-6’ 5.0x10A 1.295 974 1282 

log plol = 14.45H.02 
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Table Am146. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 5 m NaCl at 25°C. [241Am3’] - lo‘* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 75 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTASO-O- 1 0.0 1.281 2197 180 
EDTA50-0-2 l.OxlO~ 1.278 2179 231 
EDTA50-0-3 2.0x10A 1.287 2086 237 
EDTA50-0-4 3.ox1o-4 1.283 2129 305 
EDTA50-0-5 4.ox1o-4 1.283 2091 305 
EDTA50-0-6 5.ox1o-4 1.286 1974 347 
log ptor = 14.354.04 

Table Am147. Solvent Extraction Data for Apparent Stability Constants of Americium with 
EDTA in 5 m NaCl at 25°C. [231Am3’] - lo-* M, [HDEHP] = 0.020 M in n-Heptane. 
Background = 75 cpm. 

Sample # LT, M PHr Organic, cpm Aqueous, cpm 

EDTASO-O- 1’ 0.0 1.281 2204 177 
EDTA50-0-2’ l.OxlO~ 1.278 2172 227 
EDTA50-0-3’ 2.0x10A 1.287 2149 234 
EDTA50-0-4’ 3.ox1o-4 1.283 2156 307 
EDTA50-0-5’ 4.0x10A 1.283 2119 285 
EDTA50-0-6’ 5.ox1o-4 1.286 1996 338 

log plor = 14.32ti.06 
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Table Mgl. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Acetate in 0.3 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.7843 mm01 Mg 

2+ 
, 

0.07395 mm01 Sodium Acetate, 0.0326 mm01 excess HCl, Titrant = 0.103 1 M NaOH in 
0.3 m NaCl, pcH = 0.977pHr + 0.221. 

NaOH, n-L pHr NaOH, nL pHr NaOH, mL pHr 
0.000 2.499 0.450 3.738 0.900 4.959 
0.030 2.532 0.480 3.830 0.930 5.074 
0.050 2.561 0.500 3.891 0.950 5.160 
0.080 2.611 0.530 3.979 0.980 5.320 
0.100 2.644 0.550 4.03 1 1 .ooo 5.457 
0.130 2.699 0.580 4.110 1.030 5.778 
0.150 2.739 0.600 4.159 1.050 6.166 
0.180 2.807 0.630 4.235 1.080 9.223 
0.200 2.857 0.650 4.283 1.100 9.594 
0.230 2.938 0.680 4.360 1.130 9.83 1 
0.250 2.997 0.700 4.406 1.140 9.873 
0.280 3.099 0.730 4.476 1.150 9.903 
0.300 3.174 0.750 4.528 1.162 9.932 
0.330 3.288 0.780 4.605 1.172 9.955 
0.350 3.370 0.800 4.656 1.180 9.965 
0.380 3.490 0.830 4.739 1.190 9.989 
0.400 3.565 0.850 4.794 1.200 10.004 
0.430 3.672 0.880 4.890 

log plol = 0.561, log PI-r0 = -11.748 
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Table Mg2. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Acetate in 0.3 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mm01 Mg*+, 
0.07395mmol Sodium Acetate, 0.03265 mm01 excess HCl, Titrant = 0.1031 M NaOH in 
0.3 m NaCl, pcH = 0.977pHr + 0.22 1. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 2.499 0.500 3.959 1 .ooo 5.778 
0.030 2.534 0.532 4.052 1.030 6.677 
0.050 2.566 0.550 4.100 1.050 9.639 
0.080 2.615 0.580 4.179 1.080 10.202 
0.100 2.652 0.600 4.23 1 1.100 10.378 
0.130 2.7 10 0.630 4.306 1.130 10.556 
0.150 2.752 0.650 4.359 1.150 10.644 
0.180 2.822 0.680 4.430 1.160 10.679 
0.200 2.874 0.700 4.480 1.170 10.712 
0.230 2.965 0.730 4.555 1.180 10.740 
0.250 3.026 0.750 4.606 
0.280 3.132 0.780 4.685 
0.300 3.211 0.802 4.746 
0.330 3.336 0.830 4.828 
0.350 3.420 0.850 4.891 
0.380 3.545 0.880 4.997 
0.400 3.624 0.900 5.076 
0.430 3.734 0.930 5.212 
0.450 3.803 0.950 5.318 
0.480 3.900 0.980 5.548 
pK, = 4.518 
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Table Mg3. Patentiometric Titration Data for the Stability Constants of Magnesium with 
Acetate in 0.3 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.78432 mmol Mg*+, 0.07395 
mm01 Sodium Acetate, 0.03265 mm01 excess HCl, Titrant = 0.1031 M NaOH in 0.3 m 
NaCl, pcH = 0.977pHr + 0.22 1. 

NaOH, mL pHr 
0.000 2.504 

NaOH, mL 
0.402 

pHr 
3.570 

NaOH, mL pHr 
0.800 4.665 

0.020 2.526 0.420 3.635 0.822 4.724 
0.040 2.553 0.440 3.706 0.840 4.776 
0.060 2.584 0.460 3.773 0.860 4.837 
0.080 2.615 0.480 3.837 0.880 . 4.904 
0.100 2.649 0.500 3.896 0.900 4.974 
0.120 2.685 0.520 3.954 0.920 5.054 
0.140 2.723 0.540 4.010 0.940 5.145 
0.162 2.770 0.560 4.065 0.960 5.252 
0.180 2.810 0.580 4.116 0.980 5.375 
0.200 2.860 0.600 4.167 1 .ooo 5.535 
0.222 2.918 0.620 4.217 1.020 5.719 
0.240 2.97 1 0.640 4.266 1.040 6.062 
0.260 3.033 0.660 4.313 1.060 7.399 
0.280 3.100 0.680 4.362 1.082 9.248 
0.300 3.172 0.700 4.410 1.100 9.53 1 
0.320 3.250 0.720 4.461 1.120 9.719 
0.340 3.326 0.740 4.510 1.130 9.778 
0.360 3.407 0.760 4.559 1.140 9.822 
0.380 3.485 0.780 4.610 1.150 9.862 
log pro1 = 0.498, log pIelo = -11.814 

571 



Table Mg4. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Acetate in 1 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.73 17 mm01 Mg 2+ , 
0.07353 mm01 Sodium Acetate, 0.0254 mm01 excess HCl, Titrant = 0.0973 M NaOH in 1 
m NaCl, pcH = 0.979pHr + 0.368. 

NaOH, mL pHr NaOH, mL pHr NaOH, rriL pHr 
0.000 2.438 0.600 4.104 
0.050 2.516 0.630 4.173 
0.100 2.615 0.650 4.218 
0.150 2.737 0.680 4.286 
0.200 2.885 0.700 4.33 1 
0.250 3.062 0.730 4.400 
0.302 3.261 0.750 4.448 
0.350 3.435 0.780 4.523 
0.400 3.597 0.800 4.574 
0.450 3.740 0.830 4.658 
0.480 3.820 0.850 4.716 
0.500 3.869 0.890 4.852 
0.530 3.943 0.930 5.017 
0.550 3.990 0.950 5.122 
0.580 4.059 0.980 5.326 

1.010 5.655 
1.040 6.942 
1.070 9.299 
1.100 9.636 
1.130 9.776 
1.160 9.808 
1.200 9.800 
1.250 9.845 
1.300 9.770 
1.350 9.845 
1.400 9.883 
1.450 9.900 
1.500 9.900 

log pro1 = 0.564, log pr-ro = -11.285 
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Table Mg5. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Acetate in 1 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.73 17 mm01 Mg*+, 
0.07353 mm01 Sodium Acetate, 0.0254 mm01 excess HCl, Titrant = 0.09716 M NaOH in 
1 m NaCl, pcH = 0.984pHr + 0.377. 

NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr 
0.000 2.417 0.450 3.721 0.904 4.911 
0.030 2.462 0.480 3.801 0.930 5.030 
0.050 2.496 0.500 3.852 0.950 5.139 
0.080 2.555 0.530 3.925 0.980 5.355 
0.100 2.597 0.550 3.974 1 .ooo 5.570 
0.130 2.666 0.580 4.043 1.030 6.349 
0.150 2.719 0.600 4.087 1.050 8.883 
0.180 2.804 0.630 4.156 1.082 9.554 
0.200 2.867 0.650 . 4.202 1.100 9.698 
0.230 2.969 0.680 4.270 1.130 9.824 
0.250 3.042 0.700 4.3 17 1.150 9.869 
0.280 3.155 0.732 4.393 1.180 9.907 
0.300 3.230 0.750 4.437 1.200 9.920 
0.330 3.343 0.780 4.512 1.210 9.922 
0.350 3.414 0.800 4.566 1.220 9.924 
0.380 3.514 0.830 4.652 1.230 9.926 
0.402 3.583 0.850 4.7 14 1.240 9.929 
0.430 3.666 0.880 4.817 1.250 9.932 

log pr()r = 0.534, log pr-10 = -11.794 
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Table Mg6. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Acetate in 1 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mrnol Mg*+, 0.07353 
mm01 Sodium Acetate, 0.0254 mm01 excess HCl, Titrant = 0.0973 M NaOH in 1 m 
NaCl, pcH = 0.984pHr + 0.377. 

NaOH, mL pHr NaOH, nL pHr NaOH, n-L pHr 
0.000 2.488 0.550 4.08 1 1.020 7.200 
0.050 2.567 0.580 4.151 1.030 8.975 
0.100 2.670 0.600 4.198 1.040 9.435 
0.130 2.741 0.630 4.268 1.050 9.682 
0.150 2.796 0.650 4.311 1.060 9.850 
0.180 2.884 0.680 4.378 1.070 9.958 
0.200 2.949 0.700 4.425 1.080 10.055 
0.230 3.058 0.730 4.497 1.100 10.214 
0.250 3.134 0.750 4.547 
0.280 3.253 0.780 4.625 
0.300 3.332 0.800 4.680 
0.330 3.448 0.830 4.764 
0.350 3.520 0.850 4.830 
0.380 3.623 0.880 4.938 
0.400 3.685 0.900 5.020 
0.440 3.801 0.930 5.168 
0.450 3.829 0.950 5.294 
0.480 3.909 0.980 5.560 
0.500 3.960 1 .ooo 5.895 
0.530 4.033 1.010 6.260 

pK, = 4.544 
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Table Mg7. Potentiometric Titration Data for the Stability Constants of Magnesium 

with Acetate in 1 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mm01 Mg 2+, 0.07353 
mm01 Sodium Acetate, 0.0254 mm01 excess HCl, Titrant = 0.1008 M NaOH in 1 m 
NaCl, pcH = 0.984pHr + 0.377. 

NaOH, mL PHI- NaOH, mL pHr NaOH, mL pHr 
0.000 2.385 0.500 3.903 1 BOO 9.27 1 
0.034 2.435 0.530 3.979 1.030 9.929 
0.050 2.463 0.550 4.029 1.050 10.127 
0.080 2.525 0.580 4.102 1.080 10.315 
0.100 2.567 0.600 4.148 1.100 10.408 
0.130 2.641 0.630 4.222 1.130 10.519 
0.150 2.696 0.650 4.270 1.150 10.579 
0.180 2.786 0.680 4.345 
0.200 2.852 0.700 4.397 
0.230 2.963 0.730 4.476 
0.250 3.042 0.750 4.529 
0.280 3.165 0.780 4.617 
0.300 3.249 0.800 4.678 
0.330 3.369 0.830 4.780 
0.350 3.444 0.850 4.854 
0.382 3.556 0.880 4.983 
0.402 3.615 0.900 5.090 
0.430 3.709 0.930 5.299 
0.450 3.768 0.950 5.523 
0.480 3.851 0.980 6.239 
pKa = 4.502 
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Table Mg8. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Acetate in 2 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.6966 mm01 Mg*+, 
0.07305 mm01 Sodium Acetate, 0.0324 mm01 excess HCl, Titrant = 0.09768 M NaOH in 
2 m NaCl, pcH = 0.989pHr + 0.646. 

NaOH, mL. pHr NaOH, mL pHr NaOH, mL pHl- 
0.000 2.104 0.480 3.513 0.950 4.729 
0.030 2.139 0.502 3.578 0.980 4.848 
0.050 2.171 0.530 3.655 1.000 4.942 
0.080 2.220 0.550 3.708 1.030 5.121 
0.100 2.255 0.580 3.784 1.050 5.279 
0.130 2.3 14 0.600 3.834 1.080 5.675 
0.150 2.358 0.630 3.904 1.100 6.480 
0.180 2.428 0.650 3.952 1.130 9.126 
0.200 2.482 0.680 4.022 1.150 9.421 
0.230 2.568 0.700 4.066 1.160 9.522 
0.250 2.633 0.730 4.134 1.170 9.599 
0.280 2.743 0.750 4.178 1.180 9.654 
0.302 2.830 0.780 4.248 1.190 9.699 
0.330 2.948 0.800 4.298 1.200 9.732 
0.352 3.040 0.830 4.372 1.210 9.754 
0.380 3.156 0.850 4.423 1.220 9.772 
0.400 3.235 0.880 4.504 1.230 9.787 
0.430 3.346 0.900 4.563 1.240 9.794 
0.450 3.417 0.930 4.659 1.250 9.803 

log pl0r = 0.635, log plmlo = -11.874 
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Table Mg9. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Acetate in 2 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.6966 mm01 Mg*‘, 0.07305 
mm01 Sodium Acetate, 0.0310 mm01 excess HCl, Titrant = 0.09553 M NaOH in 2 m 
NaCl, pcH = 0.978pHr + 0.583. 

NaOH, mL PHr 
0.000 2.151 
0.030 2.188 
0.050 2.219 
0.080 2.270 
0.100 2.305 
0.130 2.364 
0.150 2.408 
0.180 2.481 
0.200 2.536 
0.232 2.633 
0.250 2.695 
0.280 2.806 
0.300 2.886 
0.330 3.014 
0.350 3.102 
0.380 3.224 
0.400 3.302 
0.430 3.412 
0.450 3.479 
0.480 3.574 

NaOH, mL PHr NaOH, mL PHr 
0.500 3.63 1 
0.530 3.713 
0.550 3.764 
0.580 3.839 
0.600 3.888 
0.630 3.957 
0.650 4.003 
0.680 4.072 
0.700 4.118 
0.730 4.187 
0.750 4.233 
0.780 4.302 
0.800 4.352 
0.830 4.428 
0.850 4.48 1 
0.880 4.565 
0.900 4.624 
0.930 4.726 
0.950 4.802 
0.982 4.937 

1 .oOO 5.03 1 
1.030 5.226 
1.050 5.408 
1.080 5.948 
1.100 7.824 
1.130 9.094 
1.140 9.238 
1.150 9.337 
1.160 9.43 1 
1.170 9.512 
1.180 9.573 
1.190 9.618 
1.200 9.650 
1.210 9.676 
1.220 9.690 
1.230 9.705 
1.240 9.718 
1.250 9.727 

log p,o, = 0.506, log pl-ro = -11.838 
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Table MglO. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Acetate in 2 m NaCl at 25°C. Initial Volume = 15.0 n-L, 0.6966 mm01 Mg 2-b , 
0.07305 mm01 Sodium Acetate, 0.03 10 mm01 excess HCl, Titrant = 0.08462 M NaOH in 
2 m NaCl, pcH = 0.971pHr + 0.613. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 2.130 0.550 3.546 1.100 4.774 
0.030 2.160 0.580 3.618 
0.050 2.185 0.600 3.666 
0.080 2.227 0.630 3.736 
0.106 2.266 0.650 3.782 
0.130 2.306 0.680 3.844 
0.150 2.340 0.700 3.886 
0.182 2.401 0.730 3.948 
0.202 2.443 0.750 3.987 
0.230 2.508 0.780 4.050 
0.250 2.558 0.800 4.089 
0.280 2.640 0.830 4.149 
0.300 2.704 0.850 4.186 
0.330 2.801 0.880 4.248 
0.350 2.874 0.900 4.293 
0.380 2.985 0.930 4.350 
0.400 3.061 0.950 4.394 
0.430 3.170 0.980 4.460 
0.450 3.239 1 .ooo 4.506 
0.482 3.345 1.030 4.580 
0.500 3.400 1.050 4.635 
0.530 3.488 1.080 4.716 

1.130 4.876 
1.150 4.955 
1.180 5.103 
1.200 5.218 
1.230 5.465 
1.250 5.719 
1.280 8.055 
1.300 9.067 
1.332 9.485 
1.350 9.577 
1.370 9.655 
1.380 9.679 
1.390 9.699 
1.400 9.717 
1.412 9.734 
1.420 9.743 
1.430 9.749 
1.444 9.759 
1.450 9.763 

log p,o, = 0.705, log p,-10 = -11.759 
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Table Mgll. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Acetate in 2 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mm01 Mg*+, 0.07305 
mm01 Sodium Acetate, 0.03235 mm01 excess HCl, Titrant = 0.09768 M NaOH in 2 m 
NaCl, pcH = 0.971pHr + 0.613. 

NaOH, mL pHr NaOH, n-L pHr NaOH, mL, pHl- 

0.000 2.120 0.502 3.656 1 .ooo 5.146 
0.030 2.159 0.530 3.733 
0.050 2.190 0.550 3.787 
0.080 2.242 0.580 3.862 
0.100 2.278 0.600 3.913 
0.130 2.338 0.630 3.983 
0.150 2.383 0.650 4.03 1 
0.180 2.458 0.680 4.100 
0.200 2.515 0.700 4.148 
0.230 2.608 0.730 4.218 
0.250 2.678 0.750 4.266 
0.280 2.798 0.780 4.341 
0.300 2.884 0.800 4.392 
0.330 3.018 0.830 4.469 
0.350 3.108 0.850 4.526 
0.380 3.238 0.880 4.616 
0.400 3.317 0.900 4.682 
0.432 3.434 0.930 4.790 
0.450 3.495 0.950 4.873 

1.030 5.407 
1.050 5.708 
1.080 8.479 
1.100 9.437 
1.130 9.894 
1.150 10.062 
1.180 10.232 
1.202 10.325 
1.230 10.419 
1.250 10.472 

0.480 3.590 
pK, = 4.6457 

0.980 5.023 
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Table Mg12. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Acetate in 3 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.7317 mm01 Mg 2+ , 
0.07353 mm01 Sodium Acetate, 0.0254 mmol excess HCI, Titrant = 0.09338 M NaOH in 
3 m NaCl, pcH = 0.982pHr + 0.762. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 

0.000 2.022 0.480 3.562 0.900 4.583 
0.050 2.097 0.500 3.616 0.930 4.685 
0.100 2.197 0.530 3.693 0.950 4.76 1 
0.130 2.268 0.550 3.741 0.980 4.895 
0.150 2.321 0.580 3.813 1 .ooo 5.006 
0.180 2.411 0.600 3.861 1.030 5.222 
0.200 2.475 0.630 3.927 1.050 5.448 
0.230 2.587 0.650 3.970 1.060 5.604 
0.250 2.675 0.680 4.037 1.070 5.825 
0.280 2.804 0.700 4.08 1 1.080 6.297 
0.300 2.898 0.730 4.148 1.090 8.080 
0.330 3.031 0.750 4.194 1.100 8.735 
0.350 3.118 0.780 4.263 1.110 8.936 
0.380 3.241 0.800 4.3 10 1.120 9.052 
0.400 3.313 0.830 4.385 1.130 9.152 
0.430 3.414 0.850 4.439 1.140 9.232 
0.450 3.476 0.880 4.528 

log plol = 0.737, log PI-r0 = -11.858 
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Table Mg13. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Acetate in 3 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.6975 mm01 Mg*+, 
0.07167 mm01 Sodium Acetate, 0.0255 mm01 excess HCl, Titrant = 0.09582 M NaOH in 
3 m NaCl, pcH = 0.972pHr + 0.837. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.990 0.480 3.602 0.950 4.856 
0.032 2.039 0.500 3.655 0.980 5.037 
0.050 2.072 0.530 3.734 1 .ooo 5.197 
0.080 2.132 0.550 3.784 1.030 5.546 
0.100 2.176 0.580 3.851 1.050 6.099 
0.130 2.25 1 0.600 3.897 1.080 9.053 
0.150 2.306 0.630 3.963 1.100 9.342 
0.180 2.403 0.650 4.001 1.110 9.408 
0.200 2.476 0.680 4.07 1 1.120 9.461 
0.234 2.621 0.700 4.111 1.130 9.495 
0.250 2.699 0.730 4.179 1.140 9.525 
0.280 2.839 0.750 4.225 1.150 9.547 
0.300 2.938 0.780 4.295 1.160 9.559 
0.330 3.081 0.800 4.347 1.170 9.573 
0.350 3.167 0.830 4.427 1.180 9.584 
0.380 3.284 0.852 4.483 1.190 9.592 
0.400 3.355 0.880 4.578 1.200 9.600 
0.430 3.454 0.900 4.649 
0.450 3.516 0.930 4.766 

log p,o, = 0.735, log PI-r0 = -11.853 

581 



Table Mg14. Potentiometric Titration Data for the Stability Constants of Magnesium 

with Acetate in 3 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mmol Mg *+, 0.07353 
mm01 Sodium Acetate, 0.02537 mm01 excess HCl, Titrant = 0.09338 M NaOH in 3 m 
NaCl, pcH = 0.972pHr + 0.837. 

NaOH, mL pHr NaOH, n-L pHr NaOH, n-L pHr 

0.000 2.146 0.550 3.879 1.050 6.200 
0.050 2.225 0.580 3.946 1.060 8.415 
0.100 2.326 0.600 3.990 1.070 9.110 
0.130 2.397 0.630 4.056 1.080 9.382 
0.150 2.452 0.650 4.098 1.090 9.543 
0.180 2.545 0.680 4.163 1.100 9.666 
0.200 2.616 0.700 4.210 1.120 9.836 
0.230 2.737 0.730 4.274 1.140 9.959 
0.250 2.825 0.750 4.321 1.160 10.054 
0.280 2.967 0.780 4.391 1.180 10.130 
0.300 3.065 0.800 4.442 1.200 10.196 
0.330 3.202 0.830 4.519 
0.350 3.288 0.850 4.572 
0.380 3.403 0.880 4.663 
0.400 3.471 0.900 4.728 
0.430 3.568 0.930 4.839 
0.450 3.625 0.950 4.926 
0.480 3.705 0.980 5.086 
0.500 3.756 1 .ooo 5.229 
0.530 3.829 1.030 5.575 

pK, = 4.776 
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Table Mg15. Potentiometric Titration Data for the Stability Constants of Magnesium 

with Acetate in 3 m NaCl at 25°C. Initial Volume = 15.0 n-L, 0.0 mmol Mg*+, 0.07167 
mm01 Sodium Acetate, 0.02547 n-m-101 excess HCl, Titrant = 0.09582 M NaOH in 3 m 
NaCl, pcH = 0.972pHr + 0.837. 

NaOH, n-L pHr NaOH, mL PHI- NaOH, n-L pHr 
0.000 1.977 0.500 3.712 1 .ooo 5.752 
0.030 2.023 0.530 3.789 1.030 9.039 
0.050 2.060 0.550 3.840 1.050 9.607 
0.080 2.122 0.580 3.912 1.080 9.918 
0.100 2.170 0.600 3.959 1.100 10.055 
0.132 2.254 0.630 4.030 1.130 10.202 
0.150 2.307 0.650 4.076 1.150 10.274 
0.180 2.411 0.680 4.148 
0.200 2.489 0.700 4.197 
0.230 2.624 0.730 4.27 1 
0.250 2.727 0.750 4.322 
0.280 2.882 0.780 4.402 
0.300 2.988 0.800 4.459 
0.330 3.135 0.830 4.550 
0.350 3.225 0.852 4.624 
0.380 3.342 0.880 4.725 
0.400 3.412 0.900 4.811 
0.430 3.512 0.930 4.963 
0.450 3.575 0.950 5.095 
0.480 3.659 0.980 5.393 

pKa = 4.778 
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Table Mg16. Potentiometric Titration Data for the Stability Constants of Magn;eium 
with Acetate in 4 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.6684 mm01 Mg , 
0.06948 mm01 Sodium Acetate, 0.0377 mmol excess HCl, Titrant = 0.09320 M NaOH in 
4 m NaCl, pcH = 0.973pHr + 1.024. 

NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr 
0.000 1.622 0.500 3.183 1 .ooo 4.521 
0.030 1.649 0.530 3.300 1.030 4.616 
0.050 1.675 0.550 3.368 1.050 4.690 
0.080 1.715 0.580 3.463 1.080 4.820 
0.100 1.744 0.600 3.525 1.100 4.915 
0.130 1.789 0.630 3.606 1.130 5.087 
0.150 1.823 0.650 3.654 1.150 5.231 
0.180 1.878 0.680 3.729 1.180 5.599 
0.200 1.918 0.700 3.778 1.200 6.895 
0.230 1.988 0.730 3.849 1.230 8.884 
0.250 2.035 0.750 3.898 1.250 9.144 
0.280 2.120 0.780 3.968 1.260 9.212 
0.300 2.188 0.800 4.014 1.270 9.267 
0.330 2.302 0.830 4.078 1.280 9.303 
0.350 2.389 0.850 4.122 1.290 9.329 
0.380 2.546 0.880 4.194 1.300 9.349 
0.400 2.661 0.900 4.239 1.310 9.366 
0.430 2.843 0.930 4.326 1.320 9.373 
0.450 2.947 0.950 4.382 
0.480 3.093 0.980 4.463 

log plol = 0.756, log pl-io = -11.818 
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Table Mg17. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Acetate in 4 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.6684 mm01 Mg*+, 0.06948 mm01 
Sodium Acetate, 0.03612 mm01 excess HCl, Titrant = 0.09702 M NaOH in 4 m NaCl, pcH = 
0.973pHr +1.024. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.702 0.400 2.875 0.800 4.190 1.190 9.394 
0.020 1.726 0.420 2.991 0.820 4.240 1.200 9.415 
0.040 1.751 0.440 3.097 0.840 4.295 1.210 9.434 
0.060 1.778 0.460 3.195 0.862 4.35 1 1.220 9.448 
0.080 1.807 0.480 3.282 0.880 4.398 1.230 9.460 
0.100 1.838 0.500 3.364 0.900 4.456 1.240 9.466 
0.120 1.872 0.520 3.439 0.920 4.516 1.250 9.472 
0.140 1.907 0.540 3.507 0.940 4.577 
0.160 1.945 0.560 3.570 0.960 4.648 
0.180 1.988 0.580 3.632 0.980 4.722 
0.200 2.032 0.600 3.690 1 .ooo 4.804 
0.220 2.082 0.620 3.744 1.020 4.904 
0.240 2.137 0.640 3.797 1.040 5.016 
0.260 2.199 0.660 3.847 1.060 5.155 
0.280 2.264 0.680 3.898 1.080 5.353 
0.300 2.344 0.702 3.952 1.100 5.690 
0.320 2.429 0.720 3.996 1.120 6.998 
0.340 2.528 0.740 4.045 1.140 8.934 
0.360 2.640 0.760 4.094 1.160 9.228 
0.380 2.775 0.780 4.141 1.180 9.356 
log proI = 0.691, log pr-ro = -11.949 
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Table Mg18. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Acetate in 4 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mmol Mg*‘, 0.06948 
mmol Sodium Acetate, 0.03772 mm01 excess HCl, Titrant = 0.0932 M NaOH in 4 m 
NaCl, pcH = 0.973pHr + 1.024. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 1.625 0.500 3.287 1.000 4.689 
0.030 1.658 0.530 3.397 1.030 4.821 
0.050 1.685 0.550 3.464 1.050 4.921 
0.080 1.726 0.580 3.557 1.080 5.115 
0.100 1.757 0.600 3.615 1.100 5.308 
0.130 1.805 0.630 3.698 1.132 5.995 
0.150 1.842 0.650 3.750 1.150 8.649 
0.180 1.900 0.680 3.825 1.180 9.606 
0.200 1.943 0.700 3.875 1.200 9.832 
0.230 2.018 0.730 3.948 1.210 9.911 
0.250 2.073 0.750 3.998 1.220 9.980 
0.280 2.168 0.780 4.067 1.230 10.038 
0.300 2.243 0.800 4.115 1.240 10.089 
0.330 2.374 0.830 4.188 1.250 10.135 
0.350 2.476 0.850 4.238 
0.380 2.653 0.880 4.315 
0.400 2.776 0.900 4.368 
0.430 2.954 0.930 4.453 
0.450 3.060 0.950 4.513 
0.480 3.203 0.980 4.616 

pKa = 4.958 
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Table Mg19. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Acetate in 5 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.6654 mm01 Mg*+, 
0.06846 mm01 Sodium Acetate, 0.0268 mm01 excess HCl, Titrant = 0.09157 M NaOH in 
5 m NaCl, pcH = 0.98lpHr + 1.127. 

NaOH, rrL #II- NaOH, mL pHr NaOH, mL pHr 
0.000 1.628 0.450 3.445 0.850 4.467 
0.050 1.711 0.480 3.536 0.880 4.563 
0.100 1.821 0.500 3.592 0.900 4.635 
0.130 1.899 0.530 3.673 0.930 4.761 
0.150 1.961 0.550 3.723 0.950 4.863 
0.180 2.068 0.580 3.798 0.980 5.064 
0.200 2.154 0.600 3.845 1.000 5.242 
0.230 2.306 0.630 3.915 1.030 5.806 
0.250 2.428 0.650 3.961 1.050 8.198 
0.280 2.63 1 0.680 4.030 1.060 8.730 
0.300 2.769 0.700 4.078 1.072 8.991 
0.330 2.955 0.730 4.148 1.080 9.074 
0.350 3.058 0.752 4.201 1.090 9.147 
0.380 3.196 0.780 4.272 1.100 9.192 
0.400 3.274 0.800 4.323 1.120 9.254 
0.430 3.382 0.830 4.407 1.140 9.29 1 

log pIor = 0.724, log PI-r0 = -12.198 
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Table Mg20. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Acetate in 5 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.6654 mm01 Mg 

2+ , 
0.068 16 mm01 Sodium Acetate, 0.027 1 mm01 excess HCl, Titrant = 0.09060 M NaOH in 
5 m NaCl, pcH = 0.968pHr + 1.269. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 1.533 0.450 3.333 0.900 4.519 
0.030 1.576 0.480 3.432 0.930 4.627 
0.050 1.609 0.500 3.491 0.950 4.709 
0.080 1.666 0.530 3.576 0.980 4.850 
0.104 1.716 0.550 3.629 1 .ooo 4.968 
0.130 1.776 0.580 3.707 1.030 5.197 
0.150 1.828 0.600 3.758 1.050 5.432 
0.180 1.920 0.630 3.829 1.080 6.605 
0.200 1.992 0.650 3.876 1.100 8.714 
0.230 2.121 0.680 3.946 1.130 9.165 
0.250 2.226 0.700 3.994 1.150 9.245 
0.280 2.410 0.730 4.064 1.160 9.266 
0.300 2.559 0.750 4.112 1.170 9.282 
0.330 2.765 0.780 4.184 1.180 9.297 
0.350 2.888 0.800 4.233 1.190 9.3 10 
0.380 3.049 0.830 4.3 14 1.200 9.321 
0.400 3.136 0.850 4.368 
0.430 3.259 0.880 4.456 

log p*(,, = 0.539, log p,-,0 = -12.064 
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Table Mg21. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Acetate in 5 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.6654 mm01 Mg*+, 
0.068 1 mrnol Sodium Acetate, 0.0272 mm01 excess HCl, Titrant = 0.09124 M NaOH in 5 
m NaCl, pcH = 0.976pHr + 1.203. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.539 0.450 3.299 0.902 4.525 
0.030 1.576 0.480 3.410 0.930 4.62 1 
0.050 1.605 0.500 3.476 0.950 4.696 
0.080 1.658 0.530 3.571 0.980 4.827 
0.100 1.696 0.550 3.626 1 .ooo 4.926 
0.132 1.765 0.580 3.704 1.030 5.128 
0.150 1.805 0.600 3.755 1.050 5.309 
0.180 1.886 0.630 3.828 1.080 5.869 
0.200 1.946 0.650 3.875 1.100 8.139 
0.230 2.054 0.680 3.948 1.130 9.023 
0.252 2.148 0.700 3.994 1.150 9.149 
0.280 2.292 0.730 4.065 1.160 9.182 
0.300 2.415 0.750 4.112 1.170 9.207 
0.330 2.620 0.780 4.187 1.180 9.227 
0.350 2.761 0.800 4.237 1.190 9.240 
0.380 2.958 0.830 4.315 1.200 9.249 
0.400 3.069 0.850 4.368 
0.430 3.213 0.882 4.463 

log pror = 0.704, log pr-10 = -11.951 
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Table Mg22. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Acetate in 5 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mmol Mg *+, 0.06846 
mm01 Sodium Acetate, 0.02677 mm01 excess HCl, Titrant = 0.09157 M NaOH in 5 m 
NaCl, pcH = 0.976pHr + 1.203. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.607 0.550 3.761 1.030 8.359 
0.050 1.695 0.580 3.836 1.040 9.038 
0.100 1.808 0.600 3.881 1.050 9.365 
0.130 1.891 0.630 3.954 1.060 9.559 
0.150 1.956 0.650 4.000 1.070 9.689 
0.182 2.084 0.680 4.070 1.080 9.788 
0.200 2.164 0.700 4.118 1.100 9.941 
0.230 2.334 0.730 4.189 1.140 10.143 
0.250 2.467 0.750 4.240 
0.280 2.687 0.780 4.318 
0.302 2.838 0.800 4.373 
0.330 3.009 0.830 4.464 
0.350 3.109 0.850 4.524 
0.380 3.242 0.880 4.629 
0.400 3.320 0.900 4.713 
0.430 3.424 0.930 4.853 
0.450 3.488 0.950 4.973 
0.480 3.575 0.980 5.226 
0.500 3.632 1 .ooo 5.503 
0.530 3.710 1.020 6.239 

p& = 5.120 
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Table Mg23. Potentiometric Titration Data for the Stability Constants of Magnesium 

with Acetate in 5 m NaCl at 25°C. Initial Volume = 15.0 n-L, 0.0 mm01 Mg *+, 0.068 16 
mm01 Sodium Acetate, 0.02707 mm01 excess HCl, Titrant = 0.0906 M NaOH in 5 m 
NaCl, pcH = 0.976pHr + 1.203. 

NaOH, rnL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.535 0.500 3.552 1 .oOO 5.177 
0.030 1.575 0.530 3.638 1.030 5.590 
0.050 1.609 0.550 3.692 1.050 6.700 
0.080 1.666 0.580 3.769 1.080 9.439 
0.100 1.709 0.600 3.817 1.100 9.736 
0.130 1.778 0.630 3.891 1.110 9.82 
0.150 1.831 0.650 3.939 1.120 9.899 
0.180 1.927 0.680 4.011 1.130 9.967 
0.200 2.001 0.702 4.064 1.140 10.023 
0.230 2.131 0.730 4.130 
0.250 2.242 0.750 4.180 
0.280 2.437 0.780 4.255 
0.300 2.590 0.800 4.310 
0.330 2.809 0.830 4.395 
0.350 2.939 0.850 4.454 
0.380 3.098 0.880 4.548 
0.400 3.200 0.900 4.620 
0.430 3.322 0.930 4.745 
0.450 3.392 0.950 4.839 
0.482 3.498 0.980 5.012 

pK, = 5.124 
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Table Mg24. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Acetate in 5 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mmol Mg2’, 0.06816 
mm01 Sodium Acetate, 0.02724 mm01 excess HCl, Titrant = 0.08953 M NaOH in 5 m 
NaCl, pcH = 0.976pHr + 1.203. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.506 0.500 3.473 1 .ooo 5.138 
0.030 1.542 0.530 3.570 1.030 5.518 
0.050 1.573 0.550 3.629 1.050 6.499 
0.080 1.622 0.580 3.714 1.080 9.378 
0.100 1.659 0.602 3.771 1.100 9.674 
0.130 1.719 0.630 3.844 1.110 9.773 
0.150 1.765 0.650 3.895 1.120 9.856 
0.180 1.845 0.680 3.968 1.130 9.924 
0.200 1.905 0.702 4.020 1.140 9.983 
0.230 2.008 0.730 4.095 1.150 10.037 
0.250 2.090 0.752 4.151 
0.280 2.246 0.780 4.224 
0.300 2.370 0.800 4.277 
0.330 2.583 0.830 4.363 
0.350 2.735 0.850 4.422 
0.380 2.938 0.880 4.520 
0.400 3.055 0.900 4.592 
0.430 3.204 0.930 4.714 
0.450 3.289 0.950 4.807 
0.482 3.406 0.980 4.984 

p& = 5.144 
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Table Mg25. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Oxalate in 0.3 m NaCl at 25°C. Initial Volume = 20.0 mL, 0.09804 mm01 Mg*+, 
0.1906 mm01 Oxalic Acid, Titrant = 0.103 1 M NaOH in 0.3 m NaCl, pcH = 0.989pHr + 
0.179. 

NaOH, n-L PHr NaOH, mL PHr NaOH, mL PHr 
0.000 1.878 1.500 2.442 3 .ooo 3.588 
0.050 1.891 1.550 2.470 3.050 3.635 
0.106 1.905 1.600 2.499 3.100 3.684 
0.150 1.918 1.650 2.530 3.150 3.736 
0.200 1.931 1.700 2.563 3.200 3.790 
0.252 1.945 1.750 2.596 3.250 3.846 
0.300 1.960 1.800 2.629 3.300 3.906 
0.350 1.975 1.850 2.662 3.350 3.970 
0.400 1.989 1.900 2.698 3.400 4.040 
0.450 2.004 1.950 2.733 3.450 4.117 
0.500 2.020 2.000 2.769 3.500 4.204 
0.550 2.036 2.050 2.806 3.552 4.311 
0.600 2.05 1 2.100 2.844 3.600 4.426 
0.650 2.068 2.150 2.882 3.650 4.58 1 
0.700 2.086 2.200 2.920 3.700 4.801 
0.750 2.104 2.250 2.960 3.750 5.237 
0.800 2.122 2.300 2.999 3.800 9.176 
0.850 2.142 2.350 3.039 3.850 10.088 
0.900 2.160 2.400 3.079 3.870 10.221 
0.950 2.180 2.450 3.119 3.892 10.334 
1 .ooo 2.200 2.500 3.160 3.910 10.407 
1.050 2.221 2.550 3.201 3.924 10.453 
1.100 2.242 2.600 3.241 3.930 10.467 
1.150 2.266 2.650 3.283 3.942 10.500 
1.200 2.288 2.700 3.324 3.950 10.522 
1.250 2.312 2.750 3.367 3.960 10.547 
1.302 2.337 2.800 3.409 3.970 10.57 1 
1.350 2.361 2.850 3.453 3.980 10.595 
1.400 2.388 2.900 3.496 3.990 10.617 
1.450 2.414 2.950 3.542 4.000 10.635 

log plol = 2.287 log pn)* = 3.994 log pr-ro = -11.149 
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Table Mg26. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Oxalate in 0.3 m NaCl at 25°C. Initial Volume = 21 .O mL, 0.1961 mmol Mg*+, 
0.1906 mmol Oxalic Acid, Titrant = 0.103 1 M NaOH in 0.3 m NaCl, pcH = 0.987pHr + 
0.168. 

NaOH, mL. pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.898 
0.050 1.910 
0.106 1.923 
0.150 1.936 
0.200 1.947 
0.250 1.962 
0.300 1.975 
0.350 1.989 
0.400 2.002 
0.450 2.016 
0.500 2.03 1 
0.550 2.046 
0.600 2.062 
0.650 2.077 
0.700 2.093 
0.750 2.109 
0.800 2.126 
0.850 2.143 
0.900 2.160 
0.950 2.179 
1 .ooo 2.197 
1.050 2.217 
1.100 2.235 
1.150 2.255 
1.200 2.277 
1.250 2.297 
1.300 2.319 
1.350 2.343 
1.400 2.366 
1.450 2.390 

1.500 2.414 
1.550 2.439 
1.600 2.464 
1.650 2.490 
1.700 2.519 
1.750 2.546 
1.800 2.574 
1.850 2.603 
1.900 2.632 
1.950 2.663 
2.000 2.698 
2.050 2.729 
2.100 2.761 
2.150 2.795 
2.200 2.827 
2.250 2.862 
2.300 2.897 
2.350 2.933 
2.400 2.968 
2.450 3.006 
2.500 3.043 
2.550 3.079 
2.600 3.119 
2.650 3.159 
2.700 3.198 
2.750 3.238 
2.800 3.279 
2.850 3.321 
2.900 3.362 
2.950 3.405 

3.000 3.451 
3.050 3.496 
3.100 3.546 
3.150 3.596 
3.200 3.649 
3.250 3.702 
3.300 3.764 
3.350 3.826 
3.400 3.894 
3.450 3.967 
3.500 4.047 
3.550 4.142 
3.600 4.253 
3.650 4.390 
3.700 4.585 
3.750 4.881 
3.800 6.025 
3.850 9.784 
3.900 10.203 
3.920 10.287 
3.942 10.365 
3.950 10.385 
3.960 10.412 
3.970 10.439 
3.982 10.469 
3.990 10.483 
4.002 10.504 
4.010 10.514 
4.020 10.533 

log plol = 2.369 log pro* = 4.009 log plmlo = -11.251 
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Table Mg27. Potentiometric Titration Data for the Stability Constants of Magnesium with 

Oxalate in 0.3 m NaCl at 25°C. Initial Volume = 15.0 n-L, 0.0 mm01 Mg*+, 0.15045 mm01 
Oxalic Acid, Titrant = 0.103 1 M NaOH in 0.3 m NaCl, pcH = 0.974pHr + 0.820. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 1.905 1 .ooo 2.379 2.000 3.403 3.000 9.799 
0.050 1.921 
0.100 1.938 
0.150 1.956 
0.200 1.974 
0.252 1.994 
0.300 2.012 
0.350 2.033 
0.400 2.054 
0.450 2.076 
0.500 2.098 
0.550 2.121 
0.600 2.145 
0.650 2.169 
0.700 2.196 
0.750 2.223 
0.800 2.250 
0.850 2.28 1 
0.900 2.312 
0.950 2.345 

pK,r = 1.121 

1.050 2.417 2.050 3.458 3.050 10.377 
1.100 2.456 2.100 3.510 3.100 10.624 
1.150 2.497 2.150 3.565 3.150 10.778 
1.200 2.539 2.200 3.619 3.200 10.889 
1.250 2.585 2.250 3.678 3.250 10.976 
1.300 2.633 2.300 3.732 3.300 11.046 
1.350 2.683 2.350 3.789 
1.402 2.736 2.400 3.849 
1.450 2.787 2.450 3.910 
1.500 2.841 2.504 3.981 
1.550 2.898 2.550 4.043 
1.600 2.954 2.600 4.116 
1.650 3.011 2.650 4.198 
1.700 3.068 2.700 4.290 
1.750 3.125 2.750 4.396 
1.800 3.181 2.800 4.525 
1.850 3.236 2.850 4.687 
1.900 3.292 2.900 4.925 
1.950 3.348 2.950 5.429 

pKa2 = 3.667 
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Table Mg28. Potentiometric Titration Data for the Stability Constants of Magn;pm 
with Oxalate in 1 m NaCl at 25°C. Initial Volume = 15.6 mL, 0.1463 mm01 Mg , 
0.1476 mm01 Oxalic Acid, Titrant = 0.0973 1 M NaOH in 1 m NaCl, pcH = 0.980pHr + 
0.378. 

NaOH, mL pHr 

0.000 1.663 
NaOH, mL 

1.250 
pHr 

2.209 
NaOH, mL 

2.500 
pHr 

3.284 
0.050 1.677 1.300 2.241 2.550 3.344 
0.100 1.693 1.350 2.274 2.600 3.410 
0.150 1.710 1.400 2.308 2.650 3.478 
0.200 1.726 1.450 2.343 2.700 3.553 
0.250 1.743 1.500 2.379 2.750 3.635 
0.300 1.760 1.552 2.418 2.802 3.731 
0.350 1.777 1.600 2.455 2.850 3.836 
0.400 1.796 1.650 2.493 2.900 3.970 
0.450 1.814 1.700 2.533 2.950 4.142 
0.500 1.836 1.750 2.574 3.000 4.406 
0.550 1.854 1.800 2.615 3.050 4.982 
0.600 1.874 1.852 2.658 3.100 9.188 
0.650 1.895 1.900 2.700 3.150 9.957 
0.700 1.918 1.950 2.742 3.200 10.229 
0.752 1.941 2.000 2.786 3.220 10.295 
0.800 1.963 2.050 2.832 3.242 10.354 
0.850 1.986 2.100 2.876 3.260 10.392 
0.900 2.012 2.150 2.923 3.280 10.425 
0.950 2.037 2.200 2.970 3.300 10.45 1 
1 .ooo 2.063 2.250 3.018 3.320 10.469 
1.050 2.090 2.300 3.068 3.340 10.484 
1.100 2.119 2.350 3.119 3.360 10.496 
1.150 2.148 2.400 3.172 3.380 10.505 
1.200 2.178 2.450 3.225 3.400 10.509 

log Q*or = 2.010 log pro2 = 3.716 log pl-ro = -11.372 
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Table Mg29. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Oxalate in 1 m NaCl at 25°C. Initial Volume = 15.6 mL, 0.1463 mm01 Mg 

2+ 
, 

0.1476 mm01 Oxalic Acid, Titrant = 0.097 16 M NaOH in 1 m NaCl, pcH = 0.987pHr + 
0.381. 

NaOH, mL pHr 
0.000 1.674 
0.050 1.688 
0.100 1.703 
0.150 1.719 
0.200 1.735 
0.250 1.752 
0.300 1.768 
0.350 1.787 
0.400 1.805 
0.450 1.823 
0.500 1.843 
0.550 1.861 
0.600 1.881 
0.650 1.903 
0.700 1.923 
0.750 1.945 
0.800 1.969 
0.850 1.991 
0.900 2.016 
0.950 2.041 
1 .ooo 2.067 
1.050 2.093 
1.100 2.121 
1.150 2.149 
1.200 2.179 

NaOH, mL nHr NaOH. mL PI-h- 

1.250 2.210 
1.300 2.242 
1.350 2.275 
1.400 2.308 
1.450 2.343 
1.500 2.379 
1.550 2.416 
1.600 2.454 
1.650 2.494 
1.700 2.532 
1.750 2.573 
1.800 2.614 
1.850 2.656 
1.900 2.699 
1.950 2.742 
2.000 2.786 
2.050 2.831 
2.100 2.877 
2.150 2.922 
2.200 2.970 
2.252 3.021 
2.300 3.068 
2.350 3.119 
2.400 3.170 
2.450 3.225 

2.500 3.283 
2.550 3.343 
2.600 3.407 
2.650 3.475 
2.700 3.547 
2.750 3.628 
2.800 3.719 
2.850 3.825 
2.900 3.952 
2.950 4.120 
3.000 4.355 
3.050 4.816 
3.100 8.643 
3.150 9.819 
3.200 10.154 
3.250 10.327 
3.260 10.350 
3.280 10.392 
3.300 10.425 
3.320 10.443 
3.340 10.455 
3.360 10.463 
3.380 10.470 
3.400 10.471 

log p*or = 1.995 log pm* = 3.711 log plo2 = -11.452 
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Table Mg30. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Oxalate in 1 m NaCl at 25°C. Initial Volume = 15.6 n-L, 0.0 mm01 Mg*+, 0.1476 mm01 Oxalic 
Acid, Titrant = 0.09731 M NaOH in 1 m NaCl, pcH = 0.987pHr + 0.381. 

NaOH, nL pH.r NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.668 1 .ooo 2.100 2.000 2.970 3.002 4.763 
0.050 1.681 1.050 2.131 2.050 3.020 
0.100 1.697 1.100 2.164 2.100 3.07 
0.150 1.714 1.150 2.199 2.150 3.119 
0.200 1.731 1.200 2.237 2.200 3.168 
0.250 1.748 1.250 2.274 2.252 3.221 
0.300 1.765 1.300 2.316 2.300 3.27 
0.350 1.785 1.350 2.355 2.350 3.325 
0.400 1.803 1.400 2.399 2.400 3.377 
0.450 1.824 1.450 2.443 2.450 3.433 
0.500 1.844 1.500 2.487 2.500 3.493 
0.550 1.865 1.550 2.533 2.550 3.554 
0.600 1.888 1.600 2.580 2.600 3.618 
0.650 1.910 1.650 2.629 2.650 3.69 
0.700 1.933 1.700 2.677 2.700 3.769 
0.750 1.959 1.750 2.725 2.750 3.855 
0.800 1.985 1.800 2.774 2.800 3.955 
0.850 2.012 1.852 2.825 2.850 4.065 
0.900 2.040 1.900 2.871 2.900 4.206 
0.950 2.07 1 1.950 2.921 2.950 4.413 

pK,r = 0.725 pKd = 3.536 

3.050 5.857 
3.100 9.766 
3.150 10.187 
3.200 10.402 
3.250 10.541 
3.300 10.645 
3.350 10.733 
3.400 10.799 
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Table Mg31. Potentiometric Titration Data for the Stability Constants of Magnesium with 

Oxalate in 1 m NaCl at 25°C. Initial Volume = 15.6 mJL, 0.14634 mmol Mg*+, 0.1476 mm01 
Oxalic Acid, Titrant = 0.1008 M NaOH in 1 m NaCl, pcH = 0.987pHr + 0.381. 

NaOH, n-L pHr NaOH, n-L pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.680 1 .oOO 2.122 2.000 3.021 3.000 9.120 
0.050 1.693 1.050 . 2.155 2.050 3.072 3.050 10.044 
0.100 1.709 1.100 2.190 2.100 3.122 3.100 10.333 
0.150 1.726 1.152 2.229 2.150 3.173 3.150 10.505 
0.200 1.742 1.200 2.265 2.200 3.224 3.202 10.630 
0.250 1.760 1.250 2.305 2.250 3.278 3.250 10.717 
0.300 1.779 1.300 2.346 2.300 3.332 3.300 10.793 
0.350 1.798 1.352 2.391 2.350 3.387 
0.400 1.817 1.400 2.433 2.400 3.443 
0.450 1.838 1.450 2.479 2.450 3.504 
0.500 1.859 1.500 2.525 2.500 3.566 
0.550 1.881 1.550 2.573 2.550 3.632 
0.600 1.903 1.600 2.622 2.600 3.705 
0.650 1.927 1.650 2.670 2.650 3.785 
0.700 1.952 1.700 2.72 1 2.700 3.875 
0.750 1.978 1.750 2.770 2.750 3.976 
0.800 2.004 1.800 2.820 2.802 4.104 
0.850 2.032 1.850 2.87 1 2.850 4.252 
0.900 2.060 1.900 2.920 2.900 4.475 
0.950 2.09 1 1.950 2.971 2.950 4.879 

pK,r = 1.156 pKa2 = 3.522 
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Table Mg32. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Oxalate in 2 m NaCl at 25°C. Initial Volume = 20.0 mL, 0.2322 mm01 Mg*+, 
0.1852 mm01 Oxalic Acid, Titrant = 0.08462 M NaOH in 2 m NaCl, pcH = 0.974pHr + 
0.582. 

NaOH, mL PHr NaOH, n-L PHr NaOH, mL PHr 
0.000 1.485 1.750 1.999 3.500 2.992 
0.070 1.499 1.820 2.028 3.570 3.045 
0.140 1.514 1.890 2.059 3.640 3.101 
0.210 1.528 1.960 2.092 3.710 3.160 
0.280 1.545 2.030 2.125 3.780 3.223 
0.350 1.561 2.100 2.158 3.850 3.290 
0.422 1.578 2.170 2.192 3.920 3.365 
0.490 1.594 2.240 2.229 3.990 3.447 
0.560 1.610 2.310 2.264 4.060 3.538 
0.632 1.630 2.380 2.301 4.130 3.648 
0.700 1.647 2.450 2.338 4.200 3.781 
0.770 1.667 2.520 2.378 4.270 3.956 
0.840 1.685 2.590 2.416 4.340 4.223 
0.910 1.705 2.660 2.456 4.410 4.876 
0.980 1.725 2.730 2.496 4.480 9.263 
1.050 1.747 2.800 2.536 4.552 9.832 
1.120 1.768 2.870 2.578 4.620 10.079 
1.190 1.790 2.940 2.619 4.650 10.146 
1.260 1.814 3.010 2.663 4.680 10.195 
1.330 1.838 3.080 2.707 4.700 10.213 
1.400 1.862 3.150 2.750 4.720 10.231 
1.470 1.888 3.220 2.798 4.740 10.248 
1.540 1.914 3.292 2.845 4.760 10.262 
1.610 1.941 3.360 2.892 4.780 10.268 
1.680 1.969 3.430 2.941 4.800 10.271 

log pro, = 1.970 log pIo2 = 3.818 log p1-lo = -11.461 
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Table Mg33. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Oxalate in 2 m NaCl at 25°C. Initial Volume = 19.4 mL, 0.09288 mm01 Mg 2+ , 
0.1852 mm01 Oxalic Acid, Titrant = 0.08462 M NaOH in 2 m NaCl, pcH = 0.971pHr + 
0.634. 

NaOH, mL PHr NaOH, mL PHr NaOH, mL PHr 
0.000 1.444 1.800 2.023 3.600 3.172 
0.060 1.455 1.860 2.052 3.660 3.223 
0.120 1.468 1.920 2.084 3.720 3.276 
0.180 1.483 1.980 2.115 3.784 3.335 
0.240 1.496 2.042 2.148 3.840 3.390 
0.300 1.510 2.100 2.181 3.900 3.454 
0.360 1.525 2.160 2.216 3.960 3.525 
0.420 1.540 2.220 2.249 4.020 3.602 
0.480 1.556 2.280 2.284 4.080 3.688 
0.540 1.571 2.340 2.320 4.140 3.790 
0.600 1.587 2.400 2.356 4.200 3.910 
0.660 1.604 2.462 2.393 4.260 4.067 
0.720 1.620 2.520 2.430 4.320 4.300 
0.780 1.637 2.580 2.468 4.380 4.739 
0.840 1.655 2642 2.509 4.440 7.979 
0.900 1.673 2.700 2.545 4.500 9.433 
0.960 1.692 2.760 2.584 4.520 9.634 
1.020 1.712 2.820 2.622 4.520 9.634 
1.080 1.732 2.880 2.662 4.540 9.794 
1.140 1.752 2.940 2.701 4.550 9.850 
1.200 1.774 3 .ooo 2.740 4.560 9.896 
1.260 1.794 3.062 2.781 4.570 9.938 
1.320 1.818 3.120 2.820 4.580 9.969 
1.380 1.842 3.180 2.862 4.590 9.997 
1.440 1.866 3.240 2.904 4.600 10.024 
1.500 1.889 3.300 2.946 4.610 10.050 
1.562 1.915 3.360 2.988 4.620 10.074 
1.620 1.940 3.420 3.032 4.630 10.096 
1.680 1.967 3.480 3.078 4.640 10.110 
1.740 1.995 3.540 3.125 4.650 10.125 

log plol = 1.936 log pro2 = 3.670 log PI-10 = -11.110 
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Table Mg34. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Oxalate in 2 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mm01 Mg*+, 0.1462 mm01 Oxalic 
Acid, Titrant = 0.09553 M NaOH in 2 m NaCl, pcH = 0.971pHr + 0.634. 

NaOH, n-L pHr NaOH, n-L pHr NaOH, mJL pHr NaOH, mL pHr 
0.000 1.447 1 .ooo 1.880 2.000 2.762 3.000 4.568 
0.050 1.462 1.050 1.912 2.050 2.813 3.050 6.280 
0.100 1.478 1.100 1.945 2.100 2.862 3.100 8.769 
0.150 1.495 1.150 1.980 2.150 2.912 3.150 9.449 
0.200 1.511 1.200 2.016 2.200 2.963 3.200 9.915 
0.250 1.530 1.250 2.055 2.250 3.014 3.250 10.171 
0.300 1.548 1.300 2.095 2.300 3.066 3.280 10.281 
0.350 1.566 1.350 2.137 2.350 3.120 3.300 10.339 
0.400 1.586 1.400 2.179 2.400 3.175 3.320 10.392 
0.450 1.606 1.450 2.224, 2.450 3.232 3.340 10.439 ’ 
0.500 1.626 1.500 2.270 2.500 3.290 3.360 10.483 
0.550 1.647 1.550 2.316 2.550 3.351 3.380 10.520 
0.600 1.670 1.600 2.365 2.600 3.420 3.400 10.554 
0.650 1.692 1.650 2.414 2.650 3.491 
0.700 1.716 1.700 2.464 2.700 3.566 
0.750 1.740 1.750 2.513 2.750 3.652 
0.802 1.767 1.800 2.562 2.800 3.751 
0.850 1.793 1.850 2.612 2.850 3.866 
0.900 1.821 1.900 2.661 2.900 4.017 
0.950 1.850 1.950 2.712 2.950 4.213 

pK,r = 0.644 pK,Q = 3.544 
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Table Mg35. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Oxalate in 3 m NaCl at 25°C. Initial Volume = 15.6 n-L, 0.1395 mm01 Mg*+, 
0.1483 mm01 Oxalic Acid, Titrant = 0.09555 M NaOH in 3 m NaCl, pcH = 0.974pHr + 
0.820. 

NaOH, mL 

0.000 
0.050 
0.100 
0.150 
0.202 
0.250 
0.300 
0.360 
0.400 
0.450 
0.500 
0.550 
0.600 
0.650 
0.700 
0.750 
0.800 
0.850 
0.900 
0.950 
1 .oOO 
1.050 
1.102 
1.150 
1.200 

PHI- 

1.240 
1.253 
1.269 
1.284 
1.300 
1.317 
1.333 
1.355 
1.369 
1.388 
1.406 
1.426 
1.446 
1.466 
1.487 
1.509 
1.532 
1.555 
1.579 
1.604 
1.630 
1.656 
1.685 
1.712 
1.743 

NaOH, n-L 
1.250 
1.300 
1.350 
1.400 
1.450 
1.500 
1.550 
1.600 
1.650 
1.700 
1.750 
1.800 
1.850 
1.900 
1.950 
2.000 
2.050 
2.100 
2.150 
2.200 
2.250 
2.300 
2.350 
2.400 
2.450 

pHr 
1.774 
1.805 
1.840 
1.874 
1.909 
1.947 
1.984 
2.024 
2.064 
2.104 
2.146 
2.188 
2.23 1 
2.275 
2.319 
2.363 
2.409 
2.452 
2.498 
2.544 
2.591 
2.638 
2.687 
2.736 
2.786 

NaOH, n-L 
2.500 

pHr 
2.838 

2.550 2.891 
2.600 2.947 
2.650 3.005 
2.700 3.068 
2.750 3.134 
2.800 3.207 
2.850 3.286 
2.900 3.376 
2.950 3.478 
3.000 3.601 
3.050 3.760 
3.100 3.985 
3.150 4.428 
3.200 8.995 
3.240 9.684 
3.260 9.835 
3.280 9.948 
3.300 10.032 
3.320 10.088 
3.340 10.126 
3.360 10.152 
3.380 10.170 
3.400 10.180 

log pIor = 1.851 log pro2 = 3.879 log pl-lo = -11.478 
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Table Mg36. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Oxalate in 3 m NaCl at 25°C. Initial Volume = 15.6 n-L, 0.0 mm01 Mg*+, 0.1483 mm01 Oxalic 
Acid, Titrant = 0.09555 M NaOH in 3 m NaCl, pcH = 0.974pHr + 0.820. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pH.r 
0.000 1.303 1 .ooo 1.723 2.000 2.588 3.000 3.894 
0.050 1.317 
0.100 1.333 
0.150 1.349 
0.200 1.366 
0.250 1.383 
0.300 1.400 
0.350 1.418 
0.400 1.438 
0.450 1.457 
0.500 1.478 
0.550 1.498 
0.602 1.519 
0.650 1.541 
0.700 1.564 
0.750 1.588 
0.800 1.613 
0.850 1.638 
0.900 1.665 
0.956 1.698 

pK,r = 0.788 

1.050 1.754 
1.100 1.786 
1.150 1.819 
1.200 1.855 
1.250 1.891 
1.300 1.929 
1.350 1.969 
1.400 2.011 
1.450 2.055 
1.500 2.099 
1.550 2.147 
1.600 2.192 
1.650 2.240 
1.700 2.290 
1.752 2.342 
1.800 2.389 
1.850 2.438 
1.900 2.488 
1.950 2.537 

pKti = 3.552 

2.050 2.637 
2.100 2.685 
2.150 2.734 
2.200 2.783 
2.250 2.832 
2.300 2.880 
2.350 2.93 1 
2.400 2.98 1 
2.450 3.034 
2.500 3.088 
2.550 3.142 
2.600 3.199 
2.650 3.259 
2.700 3.323 
2.750 3.391 
2.800 3.465 
2.850 3.548 
2.900 3.642 
2.950 3.750 

3.050 4.088 
3.100 4.388 
3.150 5.328 
3.200 9.634 
3.250 10.002 
3.300 10.199 
3.350 10.338 
3.400 10.437 

604 



Table Mg37. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Oxalate in 3 m NaCl at 25°C. Initial Volume = 19.4 n-L, 0.093 mm01 Mg*+, 0.1879 mmol 
Oxalic Acid, Titrant = 0.09347 M NaOH in 3 m NaCl, pcH = 0.974pHr + 0.820. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.258 
0.060 1.271 
0.120 1.286 
0.180 1.301 
0.240 1.317 
0.300 1.333 
0.360 1.350 
0.420 1.366 
0.480 1.382 
0.540 1.401 
0.600 1.419 
0.660 1.437 
0.720 1.456 
0.780 1.475 
0.840 1.495 
0.900 1.516 
0.960 1.538 
1.020 1.560 
1.080 1.583 
1.140 1.607 
1.200 1.630 
1.260 1.656 
1.320 1.683 
1.380 1.710 
1.440 1.738 

1.500 

2.728 

1.767 

4.280 

3.000 
1.560 1.798 3.060 
1.620 1.829 3.120 
1.682 1.864 3.180 
1.740 1.896 3.240 
1.800 1.931 3.300 
1.860 1.966 3.360 
1.920 2.004 3.420 
1.980 2.043 3.480 
2.042 2.083 3.540 
2.100 2.123 3.600 
2.160 2.163 3.660 
2.220 2.205 3.722 
2.280 2.247 3.780 
2.340 2.289 3.840 
2.400 2.332 3.900 
2.460 2.375 3.960 
2.520 2.418 4.020 
2.580 2.462 4.080 
2.640 2.506 4.140 
2.700 2.550 4.200 
2.760 2.593 4.220 
2.820 2.638 4.240 
2.880 2.683 4.260 
2.940 

2.774 4.300 

10.199 

10.238 
2.819 4.320 10.270 
2.868 4.340 10.285 
2.916 4.350 10.292 
2.965 4.360 10.298 
3.018 4.370 10.305 
3.071 
3.126 
3.186 
3.248 
3.317 
3.390 
3.472 
3.567 
3.678 
3.815 
3.999 
4.286 
5.114 
9.541 
9.962 
10.037 
10.099 
10.155 

log pro* = 1.700 log p10* = 3.707 
pK,r = 0.9458 pKti = 3.5520 

log PI-r0 = -11.478 
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Table Mg38. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Oxalate in 4 m NaCl at 25°C. Initial Volume = 19.8 mL, 0.1782 mm01 Mg*+, 
0.18105 mm01 Oxalic Acid, Titrant = 0.08659 M NaOH in 4 m NaCl, pcH = 0.971pHr + 
1.041. 

NaOH, n-L PHr NaOH, mL PHr NaOH, mL PHr 
0.000 1.056 
0.060 1.069 
0.120 1.083 
0.180 1.097 
0.240 1.113 
0.300 1.127 
0.362 1.146 
0.420 1.160 
0.480 1.177 
0.540 1.193 
0.600 1.212 
0.660 1.230 
0.720 1.248 
0.780 1.268 
0.840 1.287 
0.900 1.307 
0.960 1.329 
1.020 1.350 
1.080 1.373 
1.140 1.395 
1.200 1.418 
1.260 1.443 
1.322 1.470 
1.380 1.494 
1.440 1.521 
1.500 1.550 
1.560 1.578 

1.620 1.608 
1.680 1.639 
1.740 1.671 
1.800 1.705 
1.860 1.739 
1.920 1.774 
1.980 1.810 
2.040 1.847 
2.100 1.886 
2.160 1.926 
2.220 1.966 
2.280 2.005 
2.340 2.046 
2.400 2.088 
2.468 2.135 
2.528 2.178 
2.580 2.215 
2.640 2.259 
2.700 2.301 
2.760 2.345 
2.820 2.389 
2.880 2.434 
2.942 2.482 
3.000 2.524 
3.060 2.572 
3.120 2.619 
3.180 2.667 

3.240 2.718 
3.300 2.769 
3.360 2.822 
3.420 2.879 
3.480 2.938 
3.540 3 .ooo 
3.600 3.070 
3.660 3.144 
3.720 3.225 
3.780 3.319 
3.840 3.428 
3.900 3.562 
3.960 3.740 
4.020 4.010 
4.080 4.725 
4.140 8.699 
4.200 9.453 
4.230 9.658 
4.260 9.799 
4.280 9.860 
4.300 9.897 
4.3 10 9.908 
4.320 9.912 
4.330 9.915 
4.340 9.911 
4.350 9.913 

log p*(n = 1.993 log p*o* = 3.997 log pl-ro = -11.596 
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Table Mg39. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Oxalate in 4 m NaCl at 25°C. Initial Volume = 19.4 mL, 0.08912 mm01 Mg*+, 
0.18105 mm01 Oxalic Acid, Titrant = 0.08659 M NaOH in 4 m NaCl, pcH = 0.97 1pHr + 
1.041. 

NaOH, mL pHr NaOH, mL pHr NaOH, rnL #-II- 
0.000 1.062 1.680 1.669 3.360 2.93 1 
0.060 1.075 1.740 1.706 
0.120 1.089 1.802 1.743 
0.180 1.104 1.860 1.779 
0.242 1.120 1.920 1.819 
0.300 1.134 1.980 1.859 
0.360 1.151 2.040 1.901 
0.420 1.167 2.100 1.942 
0.480 1.184 2.160 1.987 
0.540 1.200 2.220 2.03 1 
0.600 1.219 2.280 2.075 
0.660 1.239 2.340 2.119 
0.720 1.257 2.400 2.164 
0.782 1.277 2.460 2.210 
0.840 1.297 2.520 2.256 
0.900 1.317 2.580 2.301 
0.960 1.339 2.640 2.347 
1.020 1.361 2.700 2.393 
1.080 1.385 2.760 2.438 
1.140 1.408 2.822 2.486 
1.200 1.432 2.880 2.531 
1.260 1.458 2.940 2.579 
1.320 1.485 3.000 2.626 
1.380 1.513 3.060 2.674 
1.440 1.542 3.120 2.722 
1.500 1.571 3.180 2.772 
1.564 1.606 3.240 2.824 
1.620 1.635 3.300 2.876 

log proI = 1.982 log pIo2 = 4.152 log plmlo = -11.152 

3.420 2.990 
3.480 3.050 
3.540 3.114 
3.600 3.184 
3.660 3.260 
3.720 3.348 
3.780 3.444 
3.840 3.560 
3.900 3.703 
3.960 3.899 
4.020 4.235 
4.080 5.750 
4.140 8.933 
4.200 9.548 
4.230 9.723 
4.250 9.816 
4.260 9.856 
4.270 9.895 
4.280 9.926 
4.290 9.95 1 
4.300 9.975 
4.310 9.999 
4.320 10.017 
4.330 10.035 
4.340 10.053 
4.350 10.068 
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Table Mg40. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Oxalate in 4 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mm01 Mg*+, 0.14294 mm01 
Oxalic Acid, Titrant = 0.08659 M NaOH in 4 m NaCl, pcH = 0.974pHr + 1.015. 

NaOH, mL pHr NaOH, mL pHr NaOH, nL pHr NaOH, mL pHr 
0.000 1.051 1 .ooo 1.468 2.000 2.378 3.000 3.608 
0.050 1.065 1.050 1.498 2.050 2.430 3.050 3.738 
0.100 1.080 1.100 1.530 2.100 2.482 3.100 3.908 
0.150 1.096 1.150 1.565 2.150 2.533 3.150 4.192 
0.200 1.113 1.200 1.600 2.200 2.584 3.200 4.785 
0.250 1.129 1.250 1.636 2.250 2.634 3.250 8.819 
0.300 1.147 1.300 1.676 2.300 2.685 3.300 9.720 
0.352 1.166 1.350 1.717 2.350 2.735 3.350 10.041 
0.400 1.184 
0.450 1.202 
0.500 1.222 
0.550 1.243 
0.600 1.265 
0.650 1.287 
0.700 1.309 

.400 1.761 2.400 2.786 3.400 10.220 

.450 1.807 2.450 2.837 3.422 10.280 

.500 1.853 2.500 2.890 3.440 10.324 

.550 1.904 2.550 2.943 3.460 10.367 

.600 1.953 2.600 3.000 3.480 10.405 

.650 2.004 2.650 3.057 3.500 10.440 

.700 2.059 2.700 3.117 
0.750 1.333 1.750 2.112 2.750 3.181 
0.800 1.358 1.800 2.165 2.800 3.249 
0.850 1.383 1.850 2.220 2.850 3.324 
0.900 1.410 1.900 2.273 2.902 3.410 
0.950 1.439 1.950 2.326 2.950 3.498 

pK,, = 1.0442 pKti = 3.7383 
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Table Mg41. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Oxalate in 5 m NaCl at 25°C. Initial Volume = 15.4 mL, 0.08872 mm01 Mg 2+ , 
0.09152 mm01 Oxalic Acid, Titrant = 0.08258 M NaOH in 5 m NaCl, pcH = 0.996pHr + 
1.074. 

NaOH, mL pHr NaOH, mL pl3.I NaOH, nL pH.l- 
0.000 1.196 1 .ooo 1.846 2.000 3.265 
0.050 1.215 1.052 1.902 2.050 3.407 
0.100 1.237 1.100 1.955 2.100 3.593 
0.150 1.259 1.150 2.014 2.130 3.740 
0.200 1.281 1.200 2.072 2.150 3.878 
0.250 1.305 1.250 2.133 2.182 4.207 
0.300 1.331 1.300 2.196 2.200 4.645 
0.350 1.355 1.350 2.258 2.230 8.538 
0.400 1.382 1.400 2.321 2.250 9.174 
0.450 1.410 1.450 2.383 2.280 9.563 
0.500 1.441 1.500 2.448 2.300 9.712 
0.550 1.472 1.550 2.514 2.330 9.834 
0.600 1.506 1.600 2.582 2.350 9.872 
0.650 1.540 1.650 2.650 2.360 9.886 
0.710 1.585 1.700 2.722 2.370 9.898 
0.750 1.616 1.750 2.796 2.380 9.909 
0.800 1.656 1.800 2.873 2.390 9.912 
0.850 1.701 1.850 2.956 2.400 9.912 
0.900 1.748 1.900 3.046 2.410 9.914 
0.950 1.796 1.950 3.149 
log pIor = 2.060 log p1o* = 4.05 1 
pKal = 1.410 pKa2 = 3.852 

2.420 9.914 
log pl-ro = -11.754 
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Table Mg42. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Oxalate in 5 m NaCl at 25°C. Initial Volume = 19.4 n-L, 0.08872 mmol Mg*+, 0.17389 mm01 
Oxalic Acid, Titrant = 0.09124 M NaOH in 5 m NaCl, pcH = 0.996pHr + 1.074. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr 
0.000 0.921 1.200 1.346 2.400 2.240 3.540 3.451 
0.060 0.936 
0.120 0.952 
0.194 0.972 
0.240 0.985 
0.300 1.003 
0.360 1.020 
0.420 1.039 
0.480 1.058 
0.540 1.077 
0.600 1.097 
0.660 1.119 
0.730 1.143 
0.780 1.163 
0.840 1.185 
0.900 1.210 
0.960 1.235 
1.020 1.261 
1.080 1.288 
1.142 1.317 

log pro1 = 1.946 
pKal = 1.046 

1.260 1.378 2.460 2.291 3.600 
1.320 1.410 2.500 2.325 3.660 
1.380 1.444 2.560 2.376 3.722 
1.440 1.481 2.620 2.426 3.780 
1.500 1.519 2.680 2.477 3.840 
1.560 1.557 2.742 2.530 3.900 
1.620 1.599 2.800 2.579 3.922 
1.680 1.642 2.862 2.634 3.940 
1.740 1.688 2.920 2.685 3.960 
1.800 1.733 2.960 2.721 3.980 
1.860 1.781 3.000 2.759 3.990 
1.920 1.830 3.060 2.815 4.000 
1.980 1.880 3.120 2.876 4.010 
2.040 1.932 3.180 2.939 4.020 
2.100 1.984 3.240 3.004 
2.160 2.035 3.300 3.075 
2.220 2.085 3.360 3.153 
2.282 2.139 3.420 3.237 
2.340 2.189 3.480 3.335 

log pn)* = 3.935 log plmlo = -11.896 
pKti = 3.852 

3.596 
3.785 
4.103 
5.204 
9.427 
9.855 
9.932 
9.977 
10.006 
10.011 
10.020 
10.019 
10.026 
10.030 
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Table Mg43. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 0.3 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0735 mmol Mg*+, 0.741 mm01 
Citric Acid, Titrant = 0.105 1 M NaOH in 0.3 m NaCI, pcH = 1 .OOOpHr + 0.245. 

NaOH, mL PHr NaOH, mL nHr NaOH. mL nHr NaOH. mL nHr 
0.000 2.535 
0.024 2.555 
0.078 2.608 
0.102 2.634 
0.150 2.683 
0.178 2.712 
0.226 2.767 
0.250 2.794 
0.300 2.855 
0.326 2.887 
0.378 2.955 
0.400 2.984 
0.450 3.055 
0.474 3.090 
0.524 3.165 
0.550 3.207 
0.600 3.286 
0.626 3.329 
0.678 3.417 
0.704 3.464 

0.750 3.545 1.500 4.870 2.102 
0.778 3.594 1.524 4.916 
0.828 3.683 1.574 5.009 
0.850 3.722 1.626 5.110 
0.900 3.811 1.650 5.155 
0.926 3.861 1.702 5.256 
0.978 3.948 1.726 5.303 
1.002 3.988 1.774 5.400 
1.050 4.07 1. 1.804 5.462 
1.076 4.115 1.824 5.505 
1.124 4.198 1.852 5.568 
1.152 4.246 1.874 5.621 
1.200 4.330 1.900 5.685 
1.224 4.370 1.926 5.754 
1.276 4.463 1.952 5.830 
1.300 4.505 1.978 5.915 
1.350 4.595 2.002 6.003 
1.378 4.646 2.026 6.102 
1.428 4.737 2.052 6.23 1 
1.454 4.785 2.074 6.368 

2.126 
2.152 
2.174 
2.200 
2.224 
2.250 
2.274 
2.302 
2.350 
2.400 
2.474 
2.550 
2.650 
2.750 
2.950 
3.150 

6.623 
7.049 
9.466 
10.039 
10.318 
10.477 
10.603 
10.692 
10.778 a 
10.891 
10.985 
11.093 
11.180 
11.273 
11.348 
11.465 
11.554 

log pro, = 2.976 log prrl = 6.894 log p,-ro = -11.206 
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Table Mg44. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 0.3 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0735 mm01 Mg*+, 0.0741 mm01 
Citric Acid, Titrant = 0.1051 M NaOH in 0.3 m NaCl, pcH = 0.972pHr + 0.434. * 
NaOH, n-L PHr NaOH, mL PHr NaOH mL PHr NaOH, mL PHr 

0.000 2.525 
0.024 2.543 
0.078 2.594 
0.102 2.618 
0.152 2.669 
0.178 2.698 
0.224 2.748 
0.252 2.78 1 
0.300 2.835 
0.324 2.864 
0.374 2.928 
0.406 2.970 
0.452 3.032 
0.478 3.069 
0.530 3.144 
0.550 3.173 
0.600 3.248 
0.626 3.288 
0.676 3.364 
0.700 3.403 

0.750 
0.776 
0.824 
0.850 
0.900 
0.926 
0.978 
1 .ooo 
1.050 
1.074 
1.126 
1.150 
1.200 
1.226 
1.276 
1.304 
1.354 
1.378 
1.428 
1.454 

3.481 
3.522 
3.598 
3.636 
3.712 
3.749 
3.826 
3.855 
3.925 
3.957 
4.027 
4.058 
4.123 
4.157 
4.222 
4.259 
4.324 
4.357 
4.423 
4.459 

log pl, r = 7.256 

1.476 4.489 
1.526 4.560 
1.550 4.594 
1.600 4.669 
1.624 4.708 
1.674 4.788 
1.702 4.835 
1.750 4.921 
1.774 4.967 
1.828 5.075 
1.854 5.133 
1.902 5.248 
1.926 5.312 
1.976 5.465 
2.000 5.551 
2.028 5.662 
2.056 5.799 
2.076 5.920 
2.102 6.133 
2.124 6.414 

2.152 8.342 
2.174 9.802 
2.200 10.159 
2.226 10.349 
2.250 10.462 
2.276 10.550 
2.300 10.612 
2.330 10.672 
2.350 10.705 
2.378 10.745 
2.428 10.805 
2.478 10.856 
2.530 10.902 
2.600 10.957 
2.674 11.009 
2.750 11.057 

log pIor = 2.972 log pIelo = -12.014 
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Table Mg45. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 0.3 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mm01 Mg*+, 0.0741 mm01 Citric 
Acid, Titrant = 0.105 1 M NaOH in 0.3 m NaCl, pcH = 0.972pHr + 0.434. 

NaOH, mL pHr NaOH, n-L PHr NaOH, mL PHr NaOH, mL pHr 
0.000 2.535 0.750 
0.024 2.555 0.778 
0.078 2.608 0.828 
0.102 2.634 0.850 
0.150 2.683 0.900 
0.178 2.712 0.926 
0.226 2.767 0.978 
0.250 2.794 1.002 
0.300 2.855 1.050 
0.326 2.887 1.076 
0.378 2.955 1.124 
0.400 2.984 1.152 
0.450 3.055 1.200 
0.474 3.090 1.224 
0.524 3.165 1.276 
0.550 3.207 1.300 
0.600 3.286 1.350 
0.626 3.329 1.378 
0.678 3.417 1.428 
0.704 3.464 1.454 

3.545 1.500 
3.594 1.524 
3.683 1.574 
3.722 1.626 
3.811 1.650 
3.861 1.702 
3.948 1.726 
3.988 1.774 
4.07 1 1.804 
4.115 1.824 
4.198 1.852 
4.246 1.874 
4.330 1.900 
4.370 1.926 
4.463 1.952 
4.505 1.978 
4.595 2.002 
4.646 2.026 
4.737 2.052 
4.785 2.074 

4.870 2.102 6.623 
4.916 
5.009 
5.110 
5.155 
5.256 
5.303 
5.400 
5.462 
5.505 
5.568 
5.621 
5.685 
5.754 
5.830 
5.915 
6.003 
6.102 
6.23 1 
6.368 

2.126 7.049 
2.152 9.466 
2.174 10.039 
2.200 10.318 
2.224 10.477 
2.250 10.603 
2.274 10.692 
2.302 10.778 
2.350 10.891 
2.400 10.985 
2.474 11.093 
2.550 11.180 
2.650 11.273 
2.750 11.348 
2.950 11.465 
3.150 11.554 

pK,r = 2.886 pKd = 4.262 pKa3 = 5.472 
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Table Mg46. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 0.3 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mmol Mg*+, 0.0741 mm01 Citric 
Acid. Titrant = 0.103 1 M NaOH in 0.3 m NaCl. DCH = 0.972nHr + 0.434. 

NaOH, mL pHr NaOH, n-L PHr NaOH, n-L PHr NaOH, mL PHr 
0.000 2.558 0.750 3.519 1.500 4.799 
0.024 2.576 0.774 3.561 1.528 4.848 
0.074 2.623 0.826 3.650 1.580 4.942 
0.100 2.649 0.848 3.688 1.602 4.983 
0.150 2.698 0.900 3.777 1.650 5.070 
0.176 2.725 0.930 3.828 1.678 5.121 
0.224 2.776 0.974 3.903 1.724 5.206 
0.252 2.807 1 .ooo 3.946 1.750 5.256 
0.300 2.863 1.050 4.029. 1.802 5.354 
0.326 2.895 1.078 4.075 1.824 5.397 
0.374 2.953 1.124 4.152 1.852 5.454 
0.400 2.986 1.152 4.198 1.874 5.500 
0.452 3.056 1.200 4.278 1.902 5.560 
0.480 3.095 1.228 4.325 1.926 5.614 
0.524 3.158 1.274 4.402 1.954 5.683 
0.550 3.197 1.300 4.447 1.980 5.751 
0.600 3.273 1.350 4.535 2.004 5.816 
0.630 3.320 1.378 4.582 2.024 5.875 
0.674 3.391 1.428 4.669 2.052 5.966 
0.700 3.435 1.452 4.713 2.082 6.084 

2.100 6.162 
2.126 6.301 
2.152 6.487 
2.172 6.682 
2.202 7.490 
2.228 9.760 
2.250 10.116 
2.278 10.361 
2.300 10.448 . 
2.350 10.688 
2.400 10.822 
2.450 10.923 
2.550 11.071 
2.650 11.181 
2.750 11.267 

pKal = 2.956 pKti = 4.262 pKa3 = 5.472 

614 



Table Mg47. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Citrate in 1 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.1463 mm01 Mg *+, 0.1468 
mm01 Citric Acid, Titrant = 0.0973 M NaOH in 1 m NaCl, PCH = 1 .OOOpHr + 0.245. 

NaOH, n-L pl+ NaOH, mL 
& L 

pHr NaOH, mL pHr 
0.000 
0.074 
0.124 
0.176 
0.250 
0.330 
0.402 
0.476 
0.550 
0.626 
0.700 
0.776 
0.850 
0.926 
0.952 
1.026 
1.102 
1.174 
1.250 
1.300 
1.374 
1.450 
1.526 
1.574 
1.650 
1.736 
1.800 
1.876 
1.950 
2.026 
2.102 
2.176 
2.250 
2.326 
2.400 
2.474 
2.552 
2.630 
2.700 
2.784 

2.258 
2.284 

2.225 

2.312 
2.352 
2.396 
2.437 
2.48 1 
2.525 
2.569 
2.615 
2.665 
2.713 
2.775 
2.783 
2.831 
2.882 
2.932 
2.987 
3.022 
3.075 
3.129 
3.185 
3.219 
3.274 
3.342 
3.383 
3.436 
3.486 
3.537 
3.589 
3.639 
3.686 
3.734 
3.781 
3.826 
3.874 
3.922 
3.964 
4.014 4.750 

2.852 
2.926 
3.000 
3.074 
3.150 
3.224 
3.302 
3.376 
3.450 
3.526 
3.600 
3.676 
3.750 
3.826 
3.904 
3.952 
4.002 
4.050 
4.100 
4.150 
4.200 
4.250 
4.300 
4.350 
4.374 
4.402 
4.428 
4.452 
4.474 
4.500 
4.524 
4.552 
4.574 
4.600 
4.624 
4.650 
4.676 
4.700 
4.726 

4.057 
4.101 
4.147 
4.193 
4.240 
4.287 
4.338 
4.388 
4.438 
4.491 
4.544 
4.601 
4.660 
4.723 
4.792 
4.837 
4.885 
4.934 
4.990 
5.048 
5.111 
5.179 
5.256 
5.343 
5.389 
5.448 
5.509 
5.571 
5.634 
5.722 
5.816 
5.945 
6.101 
6.367 
7.141 
9.099 
9.588 
9.767 
9.894 
9.971 

4.776 10.032 
4.800 10.073 
4.826 10.113 
4.854 10.148 
4.900 10.197 
4.950 10.241 
5.000 10.278 
5.050 10.3 12 
5.100 10.345 
5.200 10.403 
5.300 10.459 
5.400 10.507 
5.502 10.556 
5.600 10.600 
5.700 10.644 
5.800 10.685 

log plo, = 2.310, log pill = 5.663, log plmlo = -11.289 
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Table Mg48. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Citrate in 1 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.1463 mm01 Mg*+, 0.1470 
mm01 Citric Acid, Titrant = 0.1008 M NaOH in 1 m NaCl, pcH = 0.972pHr + 0.434. 

NaOH, mL pHr NaOH, mL pi-h NaOH, mL pHr 
2.100 0.000 

0.028 
0.076 
0.148 
0.226 
0.300 
0.376 
0.452 
0.500 
0.550 
0.600 
0.652 
0.702 
0.752 
0.800 
0.850 
0.900 
0.950 
1.002 
1.052 
1.100 
1.150 
1.200 
1.250 
1.300 
1.354 
1.402 
1.450 
1.500 
1.552 
1.604 
1.650 
1.700 
1.750 
1.802 
1.850 
1.900 
1.950 
2.002 

2.101 
2.113 
2.137 
2.178 
2.221 
2.264 
2.308 
2.355 
2.385 
2.417 
2.448 
2.48 1 
2.514 
2.549 
2.580 
2.616 
2.650 
2.685 
2.722 
2.757 
2.792 
2.829 
2.865 
2.904 
2.942 
2.983 
3 -020 
3.056 
3.095 
3.135 
3.176 
3.211 
3.249 
3.286 
3.325 
3.360 
3.397 
3.433 
3.472 

2.150 
2.202 
2.250 
2.300 
2.348 
2.402 
2.454 
2.504 
2.550 
2.602 
2.652 
2.700 
2.750 
2.802 
2.850 
2.900 
2.952 
3.000 
3.052 
3.100 
3.150 
3.202 
3.260 
3.300 
3.354 
3.402 
3.450 
3.500 
3.550 
3.600 
3.652 
3.700 
3.750 
3.778 
3.804 
3.828 
3.876 
3.900 
3.950 

3.540 
3.575 
3.610 
3.643 
3.674 
3.707 
3.742 
3.777 
3.808 
3.838 
3.873 
3.904 
3.935 
3.968 
4.001 
4.033 
4.065 
4.099 
4.130 
4.165 
4.196 
4.23 1 
4.266 
4.306 
4.334 
4.373 
4.408 
4.444 
4.483 
4.522 
4.564 
4.608 
4.647 
4.692 
4.718 
4.744 
4.766 
4.814 
4.838 
4.891 

4.000 
4.052 
4.102 
4.128 
4.152 
4.178 
4.200 
4.226 
4.250 
4.276 
4.302 
4.326 
4.350 
4.374 
4.400 
4.426 
4.450 
4.476 
4.502 
4.526 
4.550 
4.574 
4.600 
4.624 
4.650 
4.674 
4.700 
4.728 
4.750 
4.800 
4.850 
4.900 
4.952 
5.000 
5.050 
5.100 
5.176 
5.252 
5.324 

4.949 
5.012 
5.080 
5.117 
5.150 
5.194 
5.233 
5.279 
5.323 
5.376 
5.435 
5.494 
5.560 
5.634 
5.727 
5.843 
5.976 
6.188 
6.566 
8.170 
9.475 
9.782 
9.957 
10.056 
10.127 
10.175 
10.217 
10.256 
10.274 
10.326 
10.364 
10.401 
10.438 
10.468 
10.499 
10.528 
10.570 
10.611 
10.646 

2.052 3.507 5.402 10.686 
log plol = 2.372, log pul = 6.427, log p*-,() = -11.173 
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Table Mg49. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 1.0 m NaCl at 25°C. Initial Volume = 15.0 n-L, 0.0 mm01 Mg*+, 0.735 mmol Citric 
Acid, Titrant = 0.0973 M NaOH in 1 .O m NaCl, pcH = 0.972pHr + 0.434. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 2.357 1.030 3.615 1.776 
0.028 2.368 1.052 3.647 1.800 
0.076 2.406 1.074 3.680 1.824 
0.126 2.452 1.100 3.720 1.850 
0.200 2.521 1.128 3.759 1.876 
0.250 2.571 1.150 3.793 1.900 
0.300 2.622 1.176 3.832 1.924 
0.350 2.676 1.202 3.870 1.952 
0.400 2.734 1.226 3.904 1.978 
0.450 2.792 1.250 3.939 2.000 
0.474 2.820 1.276 3.981 2.024 
0.500 2.853 1.300 4.011 2.050 
0.528 2.888 1.326 4.050 2.076 
0.554 2.937 1.350 4.086 2.100 
0.576 2.952 1.374 4.121 2.130 
0.625 3.014 1.400 4.161 2.152 
0.650 3.053 1.426 4.199 2.174 
0.676 3.086 1.452 4.240 2.200 
0.702 3.125 1.474 4.274 2.228 
0.724 3.158 1.500 4.313 2.252 
0.750 3.192 1.526 4.352 2.276 
0.774 3.229 1.550 4.389 2.304 
0.800 3.266 1.576 4.430 2.326 
0.826 3.307 1.600 4.469 2.350 
0.850 3.343 1.626 4.510 2.376 
0.876 3.388 1.650 4.548 2.400 
0.900 3.419 1.676 4.589 2.428 
0.926 3.479 1.700 4.628 2.450 
0.950 3.496 1.728 4.67 1 2.474 
1 .ooo 3.568 1.750 4.707 2.500 

4.750 2.525 10.663 
4.790 
4.831 
4.877 
4.923 
4.966 
5.010 
5.064 
5.177 
5.163 
5.214 
5.274 
5.343 
5.409 
5.498 
5.570 
5.655 
5.783 
5.941 
6.179 
6.557 
8.767 
9.644 
9.967 
10.158 
10.285 
10.397 
10.471 
10.544 
10.605 

2.552 10.712 
2.576 10.752 
2.626 10.830 
2.676 10.890 
2.724 10.942 
2.802 11.014 
2.874 11.070 
2.950 11.124 
3.028 11.170 
3.126 11.222 
3.326 11.311 
3.534 11.384 

pKal = 2.851 pKti = 4.086 pKti = 5.174 
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Table Mg50. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 1.0 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mm01 Mg*+, 0.735 mm01 Citric 
Acid, Titrant = 0.1008 M NaOH in 1 .O m NaCl, pcH = 0.972pHr + 0.434. 

NaOH, n-L PHr NaOH, mL PHr NaOH, mL pHr NaOH, mL PHr 
0.000 2.27 1 0.776 3.191 1.400 4.161 
0.026 2.284 0.800 3.228 1.424 4.200 
0.074 2.326 0.826 3.271 1.450 4.239 
0.124 2.372 0.850 3.313 1.482 4.290 
0.174 2.420 0.876 3.355 1.500 4.320 
0.224 2.470 0.900 3.396 1.528 4.362 
0.248 2.496 0.924 3.433 1.552 4.399 
0.274 2.522 0.952 3.476 1.574 4.434 
0.302 2.553 0.974 3.510 1.600 4.476 
0.330 2.584 1 .ooo 3.550 1.624 4.515 
0.352 2.610 1.024 3.589 1.652 4.563 
0.374 2.636 1.052 3.631 1.682 4.611 
0.426 2.698 1.078 3.672 1.700 4.640 
0.454 2.733 1.100 3.707 1.728 4.688 
0.476 2.763 1.126 3.745 1.752 4.728 
0.500 2.794 1.152 3.786 1.774 4.767 
0.526 2.827 1.176 3.821 1.800 4.813 
0.552 2.862 1.202 3.863 1.826 4.859 
0.574 2.893 1.224 3.895 1.850 4.905 
0.600 2.929 1.250 3.933 1.876 4.955 
0.624 2.963 1.274 3.970 1.900 5.001 
0.658 3.014 1.300 4.009 1.924 5.050 
0.678 3.043 1.326 4.049 1.950 5.106 
0.700 3.076 1.352 4.088 1.974 5.161 
0.750 3.152 1.378 4.128 2.000 5.220 

2.028 5.290 
2.050 5.350 
2.074 5.422 
2.100 5.509 
2.126 5.609 
2.150 5.715 
2.176 5.857 
2.204 6.075 
2.228 6.387 
2.256 7.790 
2.276 9.505 
2.300 9.921 
2.326 10.166 
2.350 10.311 
2.374 10.423 
2.400 10.519 
2.426 10.597 
2.476 10.715 
2.550 10.845 
2.652 10.976 

pK,r = 2.886 pKa2 = 4.134 pKa3 = 5.184 
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Table Mg51. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 2.0 m NaCl at 25°C. Initial Volume = 15.0 n-L, 0.0 mm01 Mg*+, 0.728 mm01 Citric 
Acid, Titrant = 0.0846 M NaOH in 2.0 m NaCl, pcH = 0.972pHr + 0.434. 

NaOH, n-L PHr NaOH, n-L PHr NaOH, mL PHr NaOH, mL PHr 
0.000 2.084 0.900 2.986 1.850 
0.028 2.100 0.952 3.054 1.878 
0.074 2.135 0.974 3.081 1.924 
0.102 2.155 1.026 3.149 1.950 
0.152 2.195 1.050 3.180 2.002 
0.178 2.217 1.104 3.251 2.026 
0.226 2.257 1.130 3.286 2.078 
0.250 2.278 1.178 3.346 2.104 
0.274 2.299 1.200 3.374 2.152 
0.324 2.343 1.250 3.437 2.176 
0.350 2.369 1.276 3.470 2.224 
0.400 2.416 1.328 3.536 2.250 
0.426 2.442 1.354 3.567 2.300 
0.478 2.493 1.400 3.625 2.324 
0.500 2.517 1.424 3.654 2.378 
0.550 2.571 1.476 3.720 2.400 
0.576 2.599 1.500 3.751 2.424 
0.626 2.654 1.550 3.811 2.450 
0.654 2.685 1.580 3.850 2.486 
0.700 2.739 1.628 3.910 2.504 
0.724 2.762 1.650 3.937 2.524 
0.776 2.831 1.700 3.999 2.550 
0.800 2.860 1.724 4.030 2.574 
0.824 2.891 1.774 4.096 2.602 
0.874 2.953 1.800 4.129 2.626 

4.193 2.650 
4.23 1 
4.292 
4.326 
4.398 
4.430 
4.504 
4.544 
4.614 
4.65 1 
4.730 
4.772 
4.863 
4.911 
5.026 
5.077 
5.138 
5.212 
5.328 
5.398 
5.488 
5.627 
5.794 
6.116 
6.879 

2.674 
2.700 
2.724 
2.750 
2.778 
2.830 
2.874 
2.928 
3.000 
3.076 
3.150 
3.252 
3.350 
3.450 

8.418 
8.957 
9.312 
9.592 
9.829 
9.998 
10.219 
10.347 
10.465 
10.585 
10.683 
10.758 
10.841 
10.906 
10.966 

pKal = 2.799 p& = 4.08 1 pKa3 = 5.071 
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Table Mg52. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 2.0 m NaCl at 25°C. Initial Volume = 15.0 n-L, 0.0697 mm01 Mg*+, 0.728 mm01 
Citric Acid, Titrant = 0.0846 M NaOH in 2.0 m NaCl, pcH = 0.972pHr + 0.434. 

NaOH, n-L pHr NaOH, n-L PHr NaOH, mL PHr NaOH, n-L pHr 
0.000 2.089 0.926 3.009 1.876 
0.026 2.106 0.976 3.073 1.902 
0.076 2.141 1 BOO 3.102 1.950 
0.100 2.159 1.050 3.165 1.974 
0.150 2.199 1.074 3.194 2.026 
0.176 2.219 1.126 3.260 2.050 
0.228 2.262 1.150 3.289 2.102 
0.256 2.286 1.200 3.350 2.128 
0.300 2.325 1.224 3.379 2.174 
0.326 2.348 1.278 3.445 2.200 
0.376 2.396 1.304 3.475 2.250 
0.400 2.418 1.350 3.535 2.280 
0.450 2.467 1.378 3.563 2.332 
0.474 2.491 1.424 3.617 2.352 
0.526 2.544 1.450 3.647 2.376 
0.554 2.574 1.500 3.704 2.426 
0.602 2.625 1.528 3.737 2.450 
0.628 2.654 1.578 3.796 2.474 
0.678 2.709 1.604 3.825 2.502 
0.702 2.737 1.650 3.878 2.526 
0.752 2.796 1.678 3.911 2.552 
0.778 2.828 1.724 3.965 2.576 
0.826 2.886 1.750 3.996 2.604 
0.852 2.919 1.802 4.059 2.626 
0.900 2.977 1.824 4.084 2.650 

4.146 
4.179 
4.238 
4.269 
4.337 
4.368 
4.440 
4.477 
4.544 
4.585 
4.666 
4.717 
4.8 14 
4.855 
4.904 
5.022 
5.088 
5.159 
5.255 
5.354 
5.482 
5.634 
5.911 
6.385 
7.775 

2.678 
2.700 
2.728 
2.750 
2.774 
2.800 
2.824 
2.850 
2.878 
2.902 
2.950 
3.000 
3.076 
3.150 
3.250 
3.350 
3.452 

8.537 
8.858 
9.182 
9.406 
9.621 
9.801 
9.928 
10.032 
10.109 
10.160 
10.241 
10.303 
10.379 
10.441 
10.523 
10.564 
10.614 

log proI = 1.926 log pill = 5.897 log pIelo = -11.516 
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Table Mg53. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 2.0 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mm01 Mg*+, 0.728 mm01 Citric 
Acid, Titrant = 0.0978 M NaOH in 2.0 m NaCl, pcH = 0.972pHr + 0.434. 

NaOH, mL PHr NaOH, n-L PHr NaOH, mL PHr NaOH, mL PHI- 
0.000 2.094 0.750 2.959 1.500 4.049 
0.028 2.114 0.774 2.994 1.526 4.087 
0.076 2.156 0.826 3.071 1.574 4.158 
0.100 2.178 0.850 3.105 1.600 4.196 
0.152 2.226 0.902 3.182 1.652 4.273 
0.178 2.253 0.924 3.215 1.680 4.317 
0.224 2.298 0.976 3.291 1.724 4.388 
0.250 2.324 1 .ooo 3.328 1.752 4.429 
0.300 2.38 1 1.050 3.401 1.800 4.507 
0.324 2.405 1.078 3.441 1.828 4.554 
0.374 2.465 1.128 3.514 1.874 4.635 
0.400 2.494 1.150 3.545 1.904 4.688 
0.450 2.553 1.204 3.624 1.926 4.729 
0.476 2.585 1.228 3.658 1.974 4.826 
0.524 2.645 1.274 3.728 2.002 4.888 
0.554 2.685 1.300 3.764 2.052 5.003 
0.600 2.748 1.352 3.840 2.076 5.065 
0.628 2.786 1.374 3.868 2.126 5.217 
0.676 2.853 1.424 3.941 2.150 5.308 
0.700 2.886 1.450 3.978 2.200 5.542 

2.226 5.731 
2.252 6.023 
2.274 6.611 
2.300 9.342 
2.326 9.812 
2.350 10.024 
2.378 10.182 
2.400 10.278 
2.424 10.360 
2.474 10.495 
2.526 10.600 
2.602 10.715 
2.676 10.803 
2.780 10.902 
2.884 10.980 
3.000 11.051 

pKal = 2.873 pKti = 4.100 pKa3 = 5.082 

621 



Table Mg54. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 2.0 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0697 mm01 Mg*+, 0.0728 mmol 
Citric Acid, Titrant = 0.0978 M NaOH in 2.0 m NaCl, pcH = 0.972pHr + 0.434. 

NaOH, mL PHr NaOH, mL PHr NaOH, mL PHr NaOH, n-L PHr 
0.000 2.102 0.902 3.175 1.850 4.495 2.600 10.426 
0.028 2.123 0.952 3.246 1.878 4.540 2.626 10.450 
0.074 2.162 0.978 3.283 1.928 4.630 2.650 10.472 
0.100 2.185 1.026 3.349 1.952 4.675 2.674 10.493 
0.150 2.233 1.050 3.382 2.000 4.774 2.728 10.539 
0.174 2.255 1.100 3.451 2.026 4.833 2.800 10.594 
0.200 2.280 1.126 3.486 2.076 4.959 
0.250 2.33 1 1.178 3.555 2.102 5.032 
0.276 2.358 1.200 3.585 2.152 5.202 
0.328 2.414 1.250 3.652 2.174 5.299 
0.354 2.443 1.278 3.689 2.200 5.432 
0.374 2.465 1.324 3.750 2.226 5.609 
0.426 2.526 1.354 3.789 2.250 5.885 
0.450 2.554 1.404 3.855 2.272 6.345 
0.500 2.616 1.424 3.881 2.302 9.3 12 
0.528 2.65 1 1.474 3.948 2.326 9.683 
0.574 2.711 1.502 3.985 2.352 9.913 
0.602 2.749 1.550 4.05 1 2.374 10.030 
0.652 2.817 1.578 4.09 1 2.402 10.129 
0.678 2.854 1.626 4.157 2.428 10.196 
0.724 2.918 1.652 4.193 2.450 10.240 
0.752 2.958 1.700 4.263 2.474 10.282 
0.800 3.027 1.728 4.303 2.500 10.318 
0.828 3 -068 1.778 4.378 2.550 10.381 
0.874 3.134 1.804 4.418 2.576 10.401 

log Qrol = 2.017 log plll = 5.885 log plmlo = -11.516 
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Table Mg55. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Citrate in 3 m NaCl at 25°C. Initial Volume = 15.0 n-L, 0.1463 mm01 Mg *+, 0.1470 
mm01 Citric Acid. Titrant = 0.0934 M NaOH in 3 m NaCl. DCH = 0.986nHr + 0.726. 

NaOH, mL pHr NaOH, mL pHr 
’ a 

NaOH, 2 pHr 
0.000 1.796 2.200 3.257 
0.028 1.809 2.252 3.292 
0.076 1.834 2.300 3.324 
0.152 1.876 2.350 3.356 
0.224 1.915 2.400 3.387 
0.300 1.959 2.478 3.438 
0.374 2.002 2.552 3.483 
0.450 2.049 2.624 3.529 
0.526 2.095 2.730 3.594 
0.576 2.126 2.802 3.637 
0.626 2.158 2.874 3.681 
0.676 2.189 2.950 3.728 
0.726 2.221 3.026 3.775 
0.774 2.252 3.102 3.821 
0.850 2.303 3.174 3.866 
0.874 2.319 3.250 3.913 
0.928 2.356 3.326 3.962 
0.978 2.389 3.400 4.010 
1.026 2.423 3.474 4.058 
1.074 2.455 3.552 4.110 
0.124 2.491 3.626 4.161 
1.174 2.526 3.702 4.216 
1.226 2.564 3.776 4.270 
1.274 2.598 3.850 4.327 
1.326 2.634 3.928 4.382 
1.374 2.669 4.028 4.467 
1.430 2.710 4.074 4.510 
1.474 2.743 4.150 4.584 
1.526 2.781 4.200 4.637 
1.578 2.819 4.250 4.692 
1.628 2.855 4.324 4.784 
1.702 2.909 4.374 4.854 
1.774 2.962 4.426 4.936 
1.828 3.001 4.450 4.994 
1.876 3.035 4.474 5.021 
1.926 3.071 4.528 5.133 
1.976 3.105 4.550 5.185 
2.050 3.157 4.574 5.272 
2.100 3.190 4.600 5.334 
2.150 3.224 4.624 5.419 

4.652 
4.674 
4.700 
4.726 
4.752 
4.774 
4.800 
4.828 
4.850 
4.874 
4.900 
4.926 
4.952 
5.000 
5.050 
5.102 
5.150 
5.204 
5.250 
5.300 
5.354 
5.428 
5.500 
5.574 
5.650 
5.726 
5.802 
5.880 
5.952 

5.545 
5.667 
5.886 
6.393 
8.484 
9.179 
9.448 
9.579 
9.640 
9.687 
9.725 
9.754 
9.785 
9.836 
9.880 
9.921 
9.957 
9.993 
10.022 
10.05 1 
10.084 
10.127 
10.171 
10.215 
10.258 
10.301 
10.342 
10.383 
10.419 

log p*o, = 1.972, log plr, = 6.134, log pIeI = -11.251 
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Table Mg56. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 3 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0698 mm01 Mg2+, 0.0591 n-m-101 
Citric Acid. Titrant = 0.0958 M NaOH in 3 m NaCl. ncH = 0.968nHr + 0.866. 

NaOH, mL, pH.r NaOH, n-L PHr NaOH, mL PHr NaOH, n-L pHr 
0.000 1.942 0.630 2.832 1.130 3.688 1.652 4.712 
0.024 1.961 0.650 2.869 1.154 3.727 1.676 4.788 
0.074 2.014 0.676 2.916 1.178 3.766 1.700 4.876 
0.126 2.073 0.704 2.968 1.202 3.804 1.726 4.98 1 
0.178 2.136 0.728 3.009 1.228 3.847 1.750 5.098 
0.224 2.193 0.754 3.055 1.256 3.893 1.778 5.272 
0.276 2.262 0.778 3.099 1.280 3.933 1.804 5.521 
0.302 2.299 0.802 3.141 1.304 3.975 1.828 5.885 
0.330 2.338 0.828 3.187 1.338 4.033 1.852 8.309 
0.350 2.368 0.852 3.230 1.360 4.073 1.878 9.474 
0.376 2.406 0.878 3.274 1.384 4.115 1.904 9.78 1 
0.404 2.45 1 0.908 3.324 1.404 4.151 1.928 9.937 
0.428 2.491 0.928 3.358 1.450 4.237 1.952 10.034 
0.450 2.524 0.950 3.393 1.474 4.285 1.976 10.101 
0.478 2.568 0.976 3.438 1.500 4.338 2.000 10.152 
0.502 2.609 1.004 3.484 1.528 4.397 2.050 10.238 
0.528 2.653 1.032 3.528 1.520 4.45 1 2.100 10.306 
0.550 2.693 1.056 3.568 1.576 4.508 2.150 10.363 
0.578 2.741 1.078 3.603 1.602 4.572 2.200 10.411 
0.604 2.787 1.102 3.641 1.628 4.642 2.306 10.500 

log plol = 2.060, log pill = 6.170, log pr-re = -11.397 
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Table Mg57. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 3.0 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mm01 Mg2+, 0.0735 mm01 Citric 
Acid, Titrant = 0.0934 M NaOH in 3.0 m NaCl, pcH = 0.972pHr + 0.434. 

NaOH, n-L pHr NaOH, mL PHr NaOH, mL PHr NaOH, mL PHr 
0.000 1.958 0.776 
0.030 1.978 0.804 
0.076 2.016 0.826 
0.128 2.064 0.850 
0.150 2.084 0.874 
0.202 2.133 0.900 
0.228 2.158 0.926 
0.250 2.182 0.950 
0.276 2.207 0.976 
0.300 2.233 1.004 
0.332 2.267 1.028 
0.376 2.317 1.054 
0.426 2.375 1.074 
0.472 2.429 1.100 
0.500 2.464 1.126 
0.526 2.497 1.152 
0.550 2.548 1.176 
0.574 2.562 1.200 
0.602 2.599 1.224 
0.628 2.629 1.250 
0.650 2.659 1.300 
0.676 2.697 1.330 
0.702 2.73 1 1.352 
0.724 2.762 1.374 
0.750 2.800 1.402 

2.836 1.430 3.754 
2.897 1.452 3.785 
2.912 1.476 3.827 
2.944 1.500 3.852 
2.977 1.524 3.883 
3.015 1.554 3.922 
3.054 1.580 3.958 
3.088 1.604 3.990 
3.143 1.628 4.024 
3.181 1.650 4.055 
3.210 1.678 4.094 
3.244 1.702 4.123 
3.274 1.724 4.156 
3.312 1.752 4.199 
3.347 1.776 4.234 
3.385 1.804 4.276 
3.417 1.826 4.311 
3.449 1.850 4.344 
3.486 1.876 4.398 
3.514 1.904 4.434 
3.597 1.924 4.467 
3.634 1.952 4.515 
3.654 1.974 4.554 
3.681 2.000 4.604 
3.718 2.024 4.664 

2.054 4.709 
2.080 4.76 1 
2.102 4.816 
2.124 4.880 
2.152 4.95 1 
2.174 5.021 
2.200 5.118 
2.226 5.226 
2.254 5.359 
2.274 5.478 
2.300 5.752 
2.326 7.263 
2.354 9.357 
2.376 9.659 
2.400 9.879 
2.428 10.043 
2.452 10.183 
2.500 10.301 
2.550 10.417 
2.602 10.497 

pK,r = 2.803 pKti=4.114 pKa3 = 5.079 
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Table Mg58. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 3.0 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mm01 Mg2+, 0.0591 mm01 Citric 
Acid, Titrant = 0.0978 M NaOH in 3.0 m NaCl, pcH = 0.972pHr + 0.434. 

NaOH, mL PHr NaOH, n-L pHr NaOH, n-L PHr NaOH, mL pHr 

0.000 
0.026 
0.074 
0.126 
0.156 
0.176 
0.200 
0.228 
0.258 
0.274 
0.302 
0.326 
0.350 
0.400 
0.426 
0.478 
0.500 
0.526 
0.550 
0.576 
0.600 
0.626 
0.652 
0.676 
0.702 

1.957 0.730 
1.979 0.750 
2.031 0.776 
2.092 0.804 
2.127 0.830 
2.153 0.850 
2.182 0.876 
2.219 0.900 
2.257 0.926 
2.280 0.950 
2.320 0.974 
2.355 1 .ooo 
2.390 1.030 
2.467 1.050 
2.508 1.100 
2.594 1.126 
2.632 1.150 
2.677 1.176 
2.719 1.202 
2.767 1.230 
2.811 1.250 
2.858 1.278 
2.907 1.302 
2.951 1.326 
2.999 1.350 

3.050 1.374 
3.087 1.402 
3.135 1.426 
3.187 1.450 
3.234 1.474 
3.273 1.500 
3.321 1.526 
3.362 1.550 
3.407 1.578 
3.448 1.600 
3.488 1.628 
3.533 1.652 
3.584 1.674 
3.619 1.702 
3.705 1.730 
3.749 1.750 
3.792 1.778 
3.836 1.800 
3.882 1.828 
3.933 1.850 
3.970 1.876 
4.018 1.900 
4.062 1.928 
4.108 1.952 
4.150 1.974 

4.196 
4.253 
4.297 
4.345 
4.395 
4.450 
4.509 
4.566 
4.635 
4.693 
4.774 
4.847 
4.922 
5.033 
5.168 
5.283 
5.48 1 
5.724 
6.498 
9.226 
9.736 
9.962 
10.131 
10.240 
10.320 

2.000 10.397 
2.026 10.462 
2.052 10.5 19 
2.100 10.608 
2.150 10.683 
2.200 10.746 
2.300 10.850 
2.400 10.933 
2.604 11.060 n 
2.800 11.152 

pK,t = 2.777 pKti =4.119 pKa3 = 5.090 
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Table Mg59. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 4 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0668 mm01 Mg2+, 0.0549 mm01 
Citric Acid, Titrant = 0.0932 M NaOH in 4 m NaCl, pcH = 0.979pHr + 0.987. 

NaOH, mL PHr NaOH, mL PHr NaOH, mL PHr NaOH, mL PHr 
0.000 1.824 0.650 
0.074 1.904 7.000 
0.124 1.964 0.726 
0.176 2.03 1 0.752 
0.202 2.068 0.778 
0.250 2.135 0.802 
0.274 2.171 0.824 
0.326 2.250 0.852 
0.354 2.294 0.878 
0.378 2.332 0.906 
0.400 2.369 0.928 
0.428 2.417 0.974 
0.450 2.455 1 .ooo 
0.474 2.498 1.024 
0.500 2.544 1.076 
0.528 2.597 1.100 
0.554 2.641 1.124 
0.576 2.683 1.150 
0.602 2.73 1 1.200 
0.628 2.780 1.228 

2.823 1.252 3.866 
2.916 1.300 3.951 
2.964 1.326 3.999 
3.010 1.350 4.044 
3.058 1.400 4.139 
3.100 1.428 4.194 
3.138 1.452 4.246 
3.188 1.500 4.352 
3.233 1.528 4.418 
3.282 1.556 4.490 
3.318 1.600 4.619 
3.397 1.626 4.705 
3.441 1.650 4.796 
3.484 1.674 4.901 
3.570 1.700 5.041 
3.608 1.726 5.230 
3.649 1.750 5.494 
3.693 1.776 6.107 
3.777 1.800 8.503 
3.824 1.824 9.233 

1.850 9.614 
1.878 9.793 
1.900 9.877 
1.924 9.942 
1.950 9.993 
1.974 10.035 
2.000 10.072 
2.030 10.112 
2.050 10.138 
2.100 10.197 
2.150 10.250 
2.202 10.289 
2.252 10.316 
2.352 10.347 
2.450 10.388 
2.550 10.419 

log plol = 2.103, log p1 1 1 = 6.357, log pr-re = - 11.341 
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Table Mg60. Potentiometric Titration Data for the Stability Constants of Magnesium 
with Citrate in 4 m NaCl at 25°C. Initial Volume = 15.0 n-L, 0.0891 n-m-101 Mg2+, 0.0915 
mmol Citric Acid, Titrant = 0.0866 M NaOH in 4 m NaCl, pcH = 0.968pHr + 0.996. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L #-II- 
3.132 2.902 4.671 0.000 

0.024 
0.074 
0.102 
0.150 
0.180 
0.224 
0.252 
0.302 
0.328 
0.374 
0.400 
0.448 
0.476 
0.524 
0.552 
0.600 
0.628 
0.676 
0.704 
0.752 
0.778 
0.824 
0.852 
0.900 
0.930 
0.978 
1 .ooo 
1.050 
1.078 
1.126 
1.154 
1.202 
1.250 
1.274 
1.326 
1.350 
1.402 
1.428 

1.660 
1.675 
1.713 
1.733 
1.772 
1.797 
1.832 
1.856 
1.900 
1.922 
1.964 
1.986 
2.030 
2.056 
2.099 
2.127 
2.173 
2.200 
2.248 
2.277 
2.326 
2.354 
2.402 
2.433 
2.484 
2.517 
2.570 
2.594 
2.649 
2.681 
2.736 
2.766 
2.819 
2.870 
2.896 
2.95 1 
2.976 
3.031 
3.059 
3.108 

1.500 
1.532 
1.574 
1.600 
1.650 
1.678 
1.726 
1.750 
1.800 
1.828 
1.878 
1.902 
1.952 
1.978 
2.024 
2.054 
2.100 
2.128 
2.178 
2.204 
2.250 
2.274 
2.328 
2.354 
2.400 
2.424 
2.474 
2.502 
2.552 
2.578 
2.626 
2.650 
2.700 
2.728 
2.754 
2.776 
2.802 
2.830 
2.854 
2.874 

3.163 
3.206 
3.231 
3.280 
3.308 
3.353 
3.377 
3.425 
3.452 
3.498 
3.522 
3.567 
3.593 
3.635 
3.663 
3.707 
3.734 
3.782 
3.807 
3.851 
3.875 
3.929 
3.956 
4.002 
4.027 
4.080 
4.111 
4.168 
4.197 
4.256 
4.285 
4.349 
4.388 
4.424 
4.457 
4.497 
4.541 
4.582 
4.618 

2.926 4.721 
2.950 4.774 
2.974 4.832 
3.004 4.918 
3.026 4.982 
3.052 5.072 
3.076 5.173 
3.104 5.321 
3.130 5.508 
3.154 5.792 
3.176 6.491 
3.200 8.808 
3.224 9.322 
3.250 9.535 
3.276 9.644 
3.300 9.711 
3.326 9.764 
3.350 9.802 
3.400 9.874 
3.450 9.931 
3.502 9.982 
3.550 10.026 
3.626 10.092 
3.700 10.154 
3.800 10.229 
3.900 10.301 
4.002 10.364 

1.476 
log plO, = 2.061, log plll = 6.549, log p*-r() = -11.407 
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Table Mg61. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 4.0 m NaCi at 25°C. Initial Volume = 15.0 mL, 0.0 mm01 Mg2+, 0.0549 mm01 Citric 
Acid, Titrant = 0.0932 M NaOH in 4.0 m NaCl, pcH = 0.972pHr + 0.434. 

NaOH, mL PHr NaOH, mL pHr NaOH, n-L PHr NaOH, mL pHr 
0.000 1.809 0.726 

1.831 
1.892 
1.922 
1.984 
2.019 
2.087 
2.124 
2.159 
2.203 
2.244 
2.315 
2.360 
2.404 
2.450 
2.494 
2.542 
2.588 
2.636 
2.683 
2.729 
2.783 
2.831 
2.877 
2.926 

2.972 
0.024 
0.076 
0.102 
0.150 
0.176 
0.226 
0.252 
0.274 
0.304 
0.330 
0.374 
0.400 
0.426 
0.452 
0.476 
0.502 
0.526 
0.552 
0.576 
0.600 
0.628 
0.652 
0.676 
0.702 
pK,r = 2.869 

0.750 3.018 
0.776 3.066 
0.802 3.116 
0.828 3.164 
0.852 3.208 
0.876 3.252 
0.902 3.298 
0.928 3.346 
0.952 3.389 
0.978 3.436 
1 .ooo 3.475 
1.026 3.521 
1.050 3.564 
1.074 3.609 
1.102 3.657 
1.126 3.701 
1.152 3.745 
1.176 3.788 
1.204 3.839 
1.228 3.884 
1.252 3.928 
1.276 3.972 
1.302 4.022 
1.350 4.116 
pKti = 4.219 

1.374 
1.402 
1.426 
1.454 
1.478 
1.504 
1.532 
1.552 
1.576 
1.600 
1.626 
1.650 
1.674 
1.702 
1.728 
1.752 
1.774 
1.800 
1.826 
1.852 
1.874 
1.900 
1.926 
1.974 
2.026 
pKa3 = 5.156 

4.162 2.100 10.646 
4.220 2.178 10.742 
4.270 2.250 10.814 
4.33 1 2.352 10.898 
4.386 2.454 10.965 
4.447 2.650 11.070 
4.517 
4.570 
4.640 
4.715 
4.806 
4.901 
5.014 
5.177 
5.391 
5.711 
6.690 
9.050 
9.623 
9.899 
10.048 
10.176 
10.275 
10.415 
10.525 
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Table Mg62. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 4.0 m NaCl at 25°C. Initial Volume = 15.0 n-L, 0.0 mm01 Mg2+, 0.0732 mm01 Citric 
Acid, Titrant = 0.0932 M NaOH in 4.0 m NaCl, pcH = 0.972pHr + 0.434. 

NaOH, mL PHr NaOH, n-L PHr NaOH, mL pHr NaOH, n-L PHr 
2.906 1.876 4.230 2.578 10.243 0.000 

0.030 
0.052 
0.102 
0.150 
0.176 
0.224 
0.250 
0.300 
0.326 
0.374 
0.402 
0.450 
0.478 
0.528 
0.550 
0.600 
0.624 
0.680 
0.700 
0.750 
0.780 
0.826 
0.850 
0.900 

1.745 
1.771 
1.792 
1.840 
1.888 
1.915 
1.966 
1.994 
2.05 1 
2.082 
2.137 
2.171 
2.232 
2.267 
2.334 
2.363 
2.432 
2.466 
2.546 
2.573 
2.647 
2.690 
2.758 
2.795 
2.868 

0.926 
0.974 
1 .ooo 
1.054 
1.078 
1.128 
1.150 
1.200 
1.224 
1.276 
1.304 
1.352 
1.380 
1.426 
1.450 
1.500 
1.532 
1.574 
1.604 
1.652 
1.674 
1.724 
1.750 
1.800 
1.828 

2.978 
3.016 
3.093 
3.126 
3.197 
3.228 
3.296 
3.329 
3.398 
3.436 
3.502 
3.539 
3.600 
3.632 
3.698 
3.740 
3.797 
3.839 
3.904 
3.934 
4.005 
4.042 
4.115 
4.157 

1.900 4.268 
1.950 4.350 
1.976 4.396 
2.026 4.486 
2.056 4.546 
2.102 4.645 
2.128 4.707 
2.150 4.762 
2.176 4.834 
2.202 4.915 
2.226 5.000 
2.250 5.096 
2.280 5.246 
2.302 5.391 
2.326 5.617 
2.352 6.109 
2.378 7.920 
2.400 8.580 
2.424 9.052 
2.450 9.448 
2.475 9.715 
2.502 9.922 
2.528 10.057 

2.626 10.368 
2.674 10.463 
2.752 10.584 
2.824 10.699 
2.900 10.743 
3.000 10.823 
3.106 10.894 
3.202 10.947 

2.552 10.157 
pK,r = 2.986 pKti = 4.262 pKa3 = 5.240 
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Table Mg63. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 5 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0776 mm01 Mg2+, 0.0740 mm01 
Citric Acid, Titrant = 0.0895 M NaOH in 5 m NaCl, pcH = 0.979pHr + 1.202. 

NaOH, mL PHr NaOH, n-L PHr NaOH, mL PHr NaOH, n-L PHr 
0.000 1.553 0.804 2.53 1 1.750 3.733 2.626 9.630 
0.024 1.573 0.852 2.599 1.780 3.769 
0.074 1.621 0.876 2.632 1.830 3.833 
0.128 1.677 0.926 2.703 1.850 3.858 
0.178 1.729 0.950 2.736 1.900 3.923 
0.226 1.782 1 .ooo 2.806 1.928 3.959 
0.250 1.809 1.024 2.839 1.976 4.026 
0.300 1.865 1.074 2.906 2.004 4.065 
0.350 1.923 1.104 2.945 2.050 4.133 
0.378 1.957 1.148 3.003 2.074 4.171 
0.404 1.988 1.178 3.041 2.124 4.254 
0.428 2.018 1.228 3.104 2.150 4.297 
0.450 2.046 1.258 3.142 2.202 4.394 
0.476 2.080 1.302 3.169 2.226 4.444 
0.500 2.111 1.328 3.228 2.278 4.561 
0.528 2.148 1.374 3.285 2.304 4.627 
0.552 2.179 1.402 3.318 2.350 4.764 
0.574 2.210 1.450 3.375 2.380 4.872 
0.600 2.244 1.480 3.411 2.428 5.102 
0.626 2.279 1.528 3.467 2.452 5.270 
0.654 2.3 19 1.554 3.497 2.502 6.119 
0.680 2.358 1.600 3.552 2.526 8.709 
0.702 2.387 1.624 3.581 2.550 9.280 
0.726 2.421 1.676 3.643 2.574 9.465 
0.776 2.491 1.704 3.676 2.600 9.566 

2.654 9.684 
2.678 9.725 
2.726 9.794 
2.778 9.857 
2.826 9.911 
2.874 9.962 
2.924 10.006 
3.000 10.083 
3.076 10.144 
3.153 10.191 

log pIor = 2.055, log plll = 6.672, log pr-10 = -11.315 
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Table Mg64. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 5.0 m NaCl at 25°C. Initial Volume = 15.0 n-L, 0.0 mm01 Mg2+, 0.0675 mm01 Citric 
Acid, Titrant = 0.0916 M NaOH in 5.0 m NaCl, pcH = 0.972pHr + 0.434. 

NaOH, mL pHr NaOH, n-L PHr NaOH, mL PHr NaOH, mL PHr 
0.000 1.660 0.800 2.742 1.480 3.729 
0.025 1.681 0.826 2.785 1.520 3.787 
0.076 1.735 0.850 2.823 1.560 3.843 
0.128 1.789 0.876 2.865 1.602 3.903 
0.176 1.843 0.902 2.906 1.630 3.942 
0.224 1.901 0.924 2.941 1.668 3.994 
0.250 1.933 0.950 2.981 1.702 4.044 
0.280 1.973 0.976 3.021 1.738 4.100 
0.324 2.027 1 .ooo 3.057 1.772 4.154 
0.378 2.098 1.024 3.094 1.812 4.219 
0.400 2.126 1.052 3.133 1.842 4.27 1 
0.442 2.186 1.078 3.173 1.870 4.322 
0.476 2.234 1.102 3.208 1.900 4.377 
0.500 2.269 1.126 3.243 1.926 4.426 
0.524 2.305 1.150 3.277 1.952 4.480 
0.550 2.344 1.174 3.310 1.974 4.528 
0.574 2.381 1.200 3.348 2.000 4.590 
0.600 2.420 1.228 3.387 2.026 4.653 
0.624 2.459 1.250 3.417 2.050 4.718 
0.652 2.504 1.274 3.450 2.078 4.806 
0.674 2.539 1.300 3.484 2.104 4.903 
0.700 2.580 1.340 3.539 2.124 4.98 1 
0.724 2.620 1.380 3.594 2.150 5.107 
0.752 2.664 1.420 3.648 2.176 5.273 
0.774 2.700 1.452 3.691 2.200 5.505 

2.224 6.005 
2.252 8.910 
2.276 9.505 
2.324 9.950 
2.352 10.088 
2.380 10.192 
2.400 10.252 
2.450 10.375 
2.500 10.470 
2.550 10.560 

pK,t = 2.873 pKQ = 4.269 pKd = 5.164 
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Table Mg65. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 5.0 m NaCl at 25°C. Initial Volume = 15.0 n-L, 0.0 mm01 Mg2+, 0.0675 mrnol Citric 
Acid, Titrant = 0.0826 M NaOH in 5.0 m NaCI, pcH = 0.972pHr + 0.434. 

NaOH, n-L PHr NaOH, mL pHr NaOH, mL PHr NaOH, mL PHr 
0.000 1.604 0.900 2.717 1.820 3.923 2.624 10.094 
0.026 1.625 0.924 2.75 1 1.852 3.967 
0.074 1.670 0.952 2.792 1.880 4.005 
0.130 1.727 0.976 2.827 1.914 4.052 
0.182 1.781 1 .ooo 2.861 1.942 4.09 1 
0.224 1.825 1.026 2.898 1.970 4.133 
0.276 1.884 1.054 2.938 2.002 4.181 
0.300 1.910 1.076 2.969 2.026 4.218 
0.326 1.940 1.102 3.004 2.050 4.256 
0.350 1.968 1.126 3.037 2.080 4.306 
0.378 2.002 1.152 3.071 2.112 4.361 
0.400 2.028 1.176 3.104 2.142 4.416 
0.452 2.093 1.200 3.135 2.176 4.48 1 
0.474 2.121 1.224 3.166 2.200 4.530 
0.498 2.152 1.250 3.200 2.226 4.589 
0.526 2.188 1.276 3.232 2.250 4.645 
0.550 2.221 1.300 3.263 2.276 4.711 
0.576 2.256 1.340 3.314 2.302 4.786 
0.600 2.289 1.374 3.358 2.326 4.864 
0.624 2.322 1.416 3.410 2.350 4.950 
0.650 2.360 1.452 3.456 2.376 5.065 
0.676 2.395 1.490 3.503 2.402 5.205 
0.702 2.43 1 1.530 3.553 2.426 5.381 
0.726 2.466 1.572 3.605 2.450 5.658 
0.750 2.500 1.608 3.651 2.474 6.349 
0.774 2.535 1.640 3.690 2.500 8.661 
0.800 2.57 1 1.682 3.744 2.524 9.321 
0.828 2.612 1.712 3.782 2.552 9.685 
0.850 2.646 1.740 3.819 2.574 9.853 
0.876 2.683 1.780 3.870 2.600 9.995 

2.650 10.181 
2.674 10.247 
2.726 10.363 
2.774 10.447 
2.824 10.518 
2.876 10.582 
2.950 10.659 
3.026 10.724 
3.106 10.783 
3.204 10.845 

pK,t = 2.974 pKa2 = 4.329 pKti = 5.228 
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Table Mg66. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 5.0 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mm01 Mg2+, 0.0740 mm01 Citric 
Acid, Titrant = 0.0826 M NaOH in 5.0 m NaCl, pcH = 0.972pHr + 0.434. 

A 

NaOH, mL PHF NaOH, mL PHT haOH, mL PHr NaOH, mL PHr 
0.000 1.561 0.952 2.648 1.776 3.654 
0.026 1.579 0.974 2.678 1.800 3.683 
0.076 1.625 1 .oOO 2.711 1.824 3.711 
0.124 1.670 1.024 2.745 1.852 3.744 
0.174 1.720 1.052 2.784 1.876 3.773 
0.224 1.770 1.074 2.813 1.900 3.802 
0.278 1.825 1.100 2.844 1.926 3.828 
0.300 1.849 1.126 2.879 1.950 3.857 
0.352 1.906 1.150 2.912 1.976 3.890 
0.378 1.934 1.178 2.948 2.002 3.923 
0.400 1.959 1.200 2.976 2.024 3.950 
0.426 1.988 1.228 3.008 2.050 3.983 
0.452 2.018 1.256 3.043 2.074 4.011 
0.474 2.041 1.300 3.094 2.100 4.045 
0.526 2.102 1.350 3.157 2.128 4.082 
0.550 2.135 1.376 3.188 2.154 4.118 
0.600 2.191 1.402 3.221 2.178 4.151 
0.626 2.224 1.428 3.246 2.200 4.180 
0.650 2.254 1.452 3.275 2.224 4.215 
0.676 2.287 1.472 3.301 2.250 4.254 
0.700 2.318 1.502 3.338 2.274 4.292 
0.726 2.352 1.550 3.394 2.302 4.337 
0.750 2.383 1.576 3.425 2.328 4.380 
0.776 2.413 1.604 3.458 2.350 4.416 
0.800 2.442 1.630 3.486 2.374 4.460 
0.824 2.473 1.654 3.513 2.400 4.508 
0.852 2.511 1.674 3.538 2.424 4.556 
0.874 2.542 1.704 3.573 2.450 4.612 
0.900 2.577 1.724 3.596 2.474 4.668 
0.928 2.615 1.752 3.628 2.502 4.727 

2.528 4.798 
2.552 4.872 
2.578 4.963 
2.602 5.045 
2.628 5.172 
2.650 5.313 
2.674 5.544 
2.702 6.077 
2.726 7.837 
2.752 8.580 
2.778 9.092 
2.802 9.438 
2.826 9.677 
2.850 9.828 
2.874 9.960 
2.900 10.068 
2.924 10.145 
2.950 10.216 
2.976 10.264 
3.000 10.317 
3.026 10.357 
3.076 10.441 
3.124 10.507 
3.176 10.562 
3.224 10.613 
3.302 10.683 
3.400 10.755 
3.504 10.821 

pK,r = 3.038 pK& = 4.349 pKa3 = 5.268 
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Table Mg67. Potentiometric Titration Data for the Stability Constants of Magnesium with 
Citrate in 5.0 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0776 mm01 Mg2+, 0.0740 mm01 
Citric Acid, Titrant = 0.0912 M NaOH in 5.0 m NaCl, pcH = 0.972pHr + 0;434. 

NaOH, rnL PHr NaOH, mL PHr NaOH, mL PHr NaOH, ml. PHI. 
0.000 1.581 0.752 2.483 1.502 3.469 2.250 4.575 
0.028 1.604 0.774 2.514 1.528 3.500 2.278 4.648 
0.074 1.650 0.824 2.585 1.580 3.562 2.324 4.792 
0.100 1.675 0.850 2.623 1.602 3.589 2.352 4.900 
0.150 1.725 0.900 2.693 1.650 3.653 2.400 5.153 
0.174 1.752 0.928 2.733 1.678 3.684 2.428 5.389 
0.224 1.805 0.976 2.801 1.726 3.742 2.454 5.808 
0.252 1.837 1.000 2.835 1.750 3.772 2.474 7.897 
0.300 1.891 1.050 2.902 1.802 3.837 2.500 9.257 . 
0.328 1.923 1.074 2.935 1.826 3.868 2.524 9.457 
0.376 1.980 1.124 3.001 1.874 3.932 2.550 9.559 
0.400 2.009 1.150 3.035 1.902 3.968 2.574 9.623 
0.450 2.072 1.200 3.099 1.948 4.032 2.600 9.673 
0.478 2.107 1.228 3.135 1.976 4.072 2.650 9.752 
0.524 2.168 1.276 3.196 2.028 4.151 2.676 9.786 
0.550 2.202 1.304 3.230 2.062 4.204 2.728 9.853 
0.600 2.270 1.348 3.283 2.100 4.269 2.774 9.907 
0.628 2.308 1.374 3.316 2.124 4.311 2.826 9.965 
0.678 2.377 1.426 3.378 2.174 4.406 2.900 10.039 
0.700 2.408 1.450 3.407 2.202 4.464 2.980 10.117 

log pIor = 2.086 log pill = 6.412 log /31-lO = -11.220 
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Table Mg68. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 0.3 m NaCl at 25°C. Initial Volume = 19.0 n-L, 0.0 mm01 Mg2+, 0.0788 16 mm01 
EDTA, Titrant = 0.1051 M NaOH in 0.3 m NaCl, pcH = 0.984pHr + 1.067. 

NaOH, nL PHr NaOH, n-L PHr NaOH, mL PHr NaOH, mL PHr 
0.000 2.920 3.988 3.800 
0.050 
0.100 
0.180 
0.264 
0.340 
0.420 
0.500 
0.570 
0.640 
0.710 
0.780 
0.850 
0.900 
0.950 
1.000 
1.050 
1.100 
1.150 
1.200 
1.250 
1.300 
1.352 
1.400 
1.460 

1.848 
1.857 
1.868 
1.886 
1.906 
1.925 
1.944 
1.965 
1.983 
2.001 
2.019 
2.039 
2.060 
2.074 
2.090 
2.105 
2.120 
2.136 
2.153 
2.169 
2.185 
2.202 
2.222 
2.238 
2.260 

1.520 
1.580 
1.650 
1.720 
1.790 
1.860 
1.930 
2.000 
2.060 
2.120 
2.180 
2.240 
2.300 
2.350 
2.400 
2.450 
2.500 
2.550 
2.600 
2.660 
2.720 
2.782 
2.820 
2.860 
2.900 

2.284 
2.307 
2.336 
2.367 
2.399 
2.433 
2.468 
2.506 
2.540 
2.577 
2.615 
2.657 
2.701 
2.743 
2.786 
2.832 
2.883 
2.939 
3.005 
3.090 
3.198 
3.338 
3.448 
3.608 
3.833 

2.940 4.182 
2.960 4.419 
2.980 4.638 
3.000 4.805 
3.040 5.062 
3.080 5.252 
3.100 5.327 
3.140 5.462 
3.180 5.581 
3.200 5.638 
3.240 5.739 
3.260 5.788 
3.300 5.887 
3.330 5.958 
3.360 6.029 
3.392 6.110 
3.430 6.204 
3.470 6.313 
3.500 6.398 
3.550 6.566 
3.600 6.777 
3.650 7.098 
3.700 7.612 
3.750 8.065 

3.852 
3.880 
3.900 
3.930 
3.960 
4.000 
4.050 
4.100 
4.150 
4.200 
4.250 
4.300 
4.350 
4.400 
4.450 
4.500 
4.550 
4.600 

8.341 
8.546 
8.637 
8.695 
8.779 
8.857 
8.955 
9.072 
9.187 
9.301 
9.420 
9.549 
9.691 
9.855 
10.033 
10.224 
10.403 
10.554 
10.677 

pK,, = 2.140 pK,* = 2.557 pKti = 6.019 pK,d = 9.178 
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Table Mg69. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 0.3 m NaCl at 25°C. Initial Volume = 20.0 mL+ 0.09804 mmol Mg2+, 0.078816 
mm01 EDTA, Titrant = 0.1051 M NaOH in 0.3 m NaCl, pcH = 0.984pHr + 1.067. 

NaOH, mL PHr NaOH, mL PHr NaOH, n-L PHr NaOH, mL PHr 
0.000 1.864 1.740 2.384 
0.070 1.877 1.810 2.416 
0.140 1.893 1.880 2.449 
0.210 1.909 1.950 2.486 
0.280 1.924 2.020 2.524 
0.350 1.940 2.090 2.566 
0.420 1.957 2.160 2.610 
0.490 1.975 2.230 2.657 
0.560 1.993 2.308 2.712 
0.630 2.012 2.370 2.758 
0.700 2.030 2.440 2.820 
0.774 2.050 2.510 2.889 
0.840 2.068 2.580 2.97 1 
0.910 2.088 2.650 3.066 
0.980 2.108 2.720 3.184 
1.050 2.130 2.750 3.244 
1.120 2.152 2.800 3.365 
1.190 2.174 2.850 3.516 
1.260 2.198 2.900 3.731 
1.330 2.221 2.950 3.990 
1.400 2.247 3.000 4.209 
1.470 2.272 3.050 4.353 
1.540 2.298 3.100 4.461 
1.610 2.327 3.150 4.543 
1.670 2.353 3.200 4.616 

3.250 4.674 
3.300 4.729 
3.350 4.780 
3.400 4.826 
3.450 4.871 
3.500 4.915 
3.550 4.957 
3.600 4.999 
3.650 5.043 
3.700 5.091 
3.750 5.127 
3.800 5.170 
3.850 5.213 
3.900 5.260 
3.950 5.310 
4.000 5.358 
4.050 5.413 
4.100 5.473 
4.150 5.541 
4.200 5.614 
4.250 5.705 
4.300 5.818 
4.350 5.971 
4.400 6.239 
4.450 9.033 

4.500 i 0.070 
4.550 10.374 
4.570 10.45 1 
4.592 10.528 
4.600 10.546 
4.620 10.597 
4.640 10.646 
4.660 10.688 
4.680 10.727 
4.700 10.761 
4.720 10.792 
4.740 10.823 
4.764 10.856 
4.780 10.876 
4.800 10.901 

log pl(-jl = 7.447 log pill = 11.584 
pK,* = 2.140 pKti = 3.550 

log p1-l0 = -11.832 
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Table Mg70. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 1 m NaCl at 25°C. Initial Volume = 19.0 n-L, 0.0 mm01 Mg2+, 0.077576 mm01 
EDTA. Titrant = 0.1012 M NaOH in 1 m NaCl. DCH = 0.984td-k + 1.067. 

NaOH, mL PHr NaOH, n-L PHr NaOH, mL PHr NaOH, mL PHr 
0.000 1.714 1.750 2.367 3.110 5.447 
0.070 1.728 1.820 2.385 3.140 5.531 
0.140 1.745 1.890 2.400 3.170 5.607 
0.210 1.763 1.960 2.411 3.200 5.679 
0.280 1.783 2.030 2.427 3.230 5.752 
0.350 1.808 2.100 2.441 3.260 5.821 
0.420 1.832 2.170 2.465 3.300 5.915 
0.500 1.856 2.242 2.510 3.370 6.084 
0.560 1.875 2.310 2.563, 3.400 6.160 
0.630 1.899 2.380 2.625 3.430 6.240 
0.700 1.924 2.450 2.693 3.470 6.358 
0.770 1.950 2.520 2.775 3.500 6.455 
0.840 1.977 2.590 2.873 3.530 6.568 
0.910 2.006 2.660 2.996 3.570 6.749 
0.980 2.036 2.730 3.162 3.600 6.916 
1.050 2.064 2.800 3.417 3.630 7.109 
1.120 2.095 2.830 3.589 3.670 7.393 
1.190 2.128 2.860 3.844 3.700 7.580 
1.260 2.160 2.890 4.199 3.730 7.735 
1.330 2.195 2.920 4.544 3.770 7.902 
1.400 2.229 2.950 4.796 3.800 8.006 
1.470 2.267 2.980 4.968 3.830 8.098 
1.540 2.304 3.000 5.066 3.850 8.156 
1.610 2.333 3.050 5.264 3.870 8.211 
1.680 2.350 3.080 5.358 3.890 8.262 

3.910 
3.940 
3.970 
4.000 
4.030 
4.060 
4.090 
4.120 
4.150 
4.180 
4.220 
4.260 
4.300 
4.350 
4.400 
4.450 
4.500 
4.550 
4.600 

8.312 
8.385 
8.456 
8.524 
8.589 
8.655 
8.724 
8.793 
8.864 . 
8.940 
9.048 
9.168 
9.308 
9.518 
9.776 
10.039 
10.245 
10.396 
10.509 

pK,l = 2.323 p& = 2.380 pK,3 = 6.060 pKa4 = 8.7810 
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Table Mg71. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 1 m NaCl at 25°C. Initial Volume = 16.2 mL, 0.04878 mm01 Mg2+, 0.048485mmol 
EDTA, Titrant = 0.1012 M NaOH in 1 m NaCl, pcH = 0.984pHr + 1.067. 

NaOH, mL pHr NaOH, n-L pHr NaOH, mL PHr NaOH, mL pHr 

0.000 2.080 
0.050 2.105 
0.100 2.134 
0.150 2.165 
0.200 2.197 
0.250 2.233 
0.300 2.269 
0.350 2.308 
0.400 2.35 1 
0.450 2.399 
0.506 2.456 
0.540 2.494 
0.580 2.543 
0.620 2.598 
0.668 2.67 1 
0.700 2.728 
0.740 2.808 
0.780 2.907 
0.820 3.027 
0.860 3.196 

0.880 
0.900 3.449 1.540 
0.930 3.749 1.580 
0.960 4.093 1.620 
0.990 4.310 1.660 
1.020 4.449 1.700 
1.040 4.517 1.740 
1.070 4.602 1.780 
1.100 4.674 1.820 
1.130 4.736 1.860 
1.160 4.792 1.900 
1.200 4.860 1.930 
1.240 4.924 1.950 
1.272 4.973 1.980 
1.300 5.013 2.000 
1.330 5.057 2.020 
1.370 5.114 2.040 
1.400 5.158 2.060 
1.430 5.200 2.080 
1.470 5.260 2.100 

3.307 1.500 5.308 2.140 10.673 
5.373 2.160 10.701 
5.443 2.182 10.733 
5.521 2.200 10.757 
5.607 
5.710 
5.832 
5.991 
6.230 
6.716 
9.247 
9.873 
10.057 
10.247 
10.335 
10.408 
10.470 
10.525 
10.5?3 
10.614 

log plol = 6.837 log pill = 11.320 
pKal = 1.867 pKn = 2.219 

log f31-lo = -9.881 
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Table Mg72. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 1 m NaCl at 25°C. Initial Volume = 16.0 n-L, 0.0 mmol Mg2+, 0.048485 mm01 
EDTA, Titrant = 0.1012 M NaOH in 1 m NaCI, pcH = 0.984pHr + 1.067. 

NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr NaOH, mL pHr 
0.000 0.600 2.581 1.200 5.870 
0.030 2.105 0.630 2.625 1.230 5.986 
0.060 2.122 0.660 2.67 1 1.260 6.107 
0.090 2.140 0.690 2.724 1.290 6.238 
0.120 2.158 0.720 2.784 1.320 6.385 
0.150 2.176 0.750 2.85 1 1.350 6.568 
0.180 2.195 0.780 2.928 1.380 6.808 
0.210 2.215 0.810 3.022 1.410 7.116 
0.240 2.236 0.840 3.137 1.440 7.446 
0.270 2.257 0.870 3.295 1.472 7.727 
0.300 2.280 0.900 3.521 1.500 7.902 
0.330 2.304 0.930 3.928 1.530 8.062 
0.360 2.327 0.960 4.472 1.560 8.196 
0.390 2.353 0.990 4.839 1.590 8.318 
0.420 2.380 1.020 5.071 1.620 8.43 1 
0.450 2.409 1.050 5.251 1.650 8.538 
0.480 2.439 1.080 5.399 1.680 8.648 
0.510 2.471 1.110 5.526 1.710 8.760 
0.540 2.504 1.140 5.644 1.740 8.878 
0.570 2.542 1.170 5.759 1.770 9.002 

2.093 1.800 9.142 
1.830 9.313 
1.860 9.515 
1.890 9.766 
1.920 9.992 
1.950 10.170 
1.980 10.307 
2.010 10.417 
2.040 10.504 
2.070 10.577 
2.100 10.643 
2.130 10.698 
2.160 10.748 

pK,, = 2.0652 pK& = 2.3423 pKa3 = 6.0189 pKa4 = 8.7396 
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Table Mg73. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 1 m NaCl at 25°C. Initial Volume = 16.2 n-L, 0.04878 rnmol Mg2+, 0.048485 mm01 
EDTA, Titrant = 0.1012 M NaOH in 1 m NaCl, pcH = 0.984pHr + 1.067. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, n-L pHr 
0.000 2.111 0.600 2.601 1.200 4.889 
0.030 2.124 0.630 2.645 1.230 4.937 
0.060 2.142 0.660 2.692 1.260 4.982 
0.090 2.159 0.690 2.746 1.290 5.026 
0.120 2.178 0.720 2.805 1.320 5.067 
0.150 2.196 0.750 2.872 1.350 5.111 
0.180 2.214 0.780 2.950 1.382 5.156 
0.210 2.236 0.810 3.046 1.410 5.198 
0.240 2.257 0.840 3.160 1.440 5.242 
0.270 2.279 0.870 3.318 1.472 5.293 
0.300 2.301 0.900 3.545 1.500 5.336 
0.330 2.325 0.936 3.968 1.530 5.385 
0.360 2.349 0.962 4.215 1.560 5.438 
0.390 2.374 0.990 4.375 1.590 5.493 
0.420 2.401 1.020 4.503 1.620 5.554 
0.450 2.429 1.050 4.593 1.650 5.619 
0.480 2.459 1.080 4.666 1.680 5.692 
0.510 2.490 1.110 4.73 1 1.710 5.776 
0.540 2.525 1.140 4.788 1.740 5.881 
0.570 2.561 1.170 4.840 1.770 6.008 

1.800 6.172 
1.830 6.429 
1.860 6.999 
1.894 9.432 
1.920 9.860 
1.950 10.112 
1.980 10.286 
2.010 10.402 
2.040 10.489 
2.070 10.565 
2.100 10.632 

log plol = 6.621 log pill = 10.690 
pKal = 2.096 pK,* = 2.414 

log p*-*() = -14.101 
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Table Mg74. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 2 m NaCl at 25°C. Initial Volume = 16.0 mL, 0.0 mm01 Mg2+, 0.04756 mm01 
EDTA, Titrant = 0.09672 M NaOH in 2 m NaCl, pcH = 0.984pHr + 1.067. 

NaOH, mL PHr NaOH, rd. pH.r NaOH, mL pHr NaOH, mL PHr 
0.000 1.833 0.800 
0.040 1.851 0.840 
0.080 1.873 0.880 
0.128 1.900 0.920 
0.160 1.918 0.960 
0.200 1.942 1 .ooo 
0.240 1.966 1.040 
0.280 1.993 1.080 
0.320 2.021 1.120 
0.360 2.050 1.150 
0.400 2.08 1 1.182 
0.440 2.112 1.200 
0.480 2.146 1.220 
0.520 2.183 1.240 
0.560 2.223 1.270 
0.600 2.266 1.300 
0.640 2.3 14 1.320 
0.680 2.365 1.340 
0.720 2.423 1.360 
0.760 2.489 1.380 

2.566 1.400 6.296 1.800 
1.820 
1.840 
1.860 
1.880 
1.900 
1.930 
1.960 
1.990 
2.020 
2.050 
2.080 
2.100 
2.130 
2.160 
2.200 

2.657 1.420 6.392 
2.769 1.440 6.498 
2.918 1.460 6.620 
3.133 1.480 6.755 
3.580 1.500 6.916 
4.398 1.520 7.074 
4.877 1.540 7.235 
5.159 1.560 7.380 
5.316 1.580 7.508 
5.458 1.600 7.618 
5.53 1 1.622 7.725 
5.608 1.640 7.810 
5.683 1.660 7.887 
5.792 1.682 7.971 
5.902 1.700 8.037 
5.973 1.720 8.110 
6.048 1.740 8.177 
6.126 1.760 8.247 
6.210 1.780 8.3 14 

8.381 
8.449 
8.522 
8.597 
8.677 
8.759 
8.896 
9.058 
9.248 
9.465 
9.703 
9.915 
10.030 
10.168 
10.276 
10.391 

pK,, = 1.786 pKn = 2.440 pKti = 6.310 pKa4 = 8.697 
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Table Mg75. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 2 m NaCl at 25°C. Initial Volume = 16.2 mL, 0.04644 mm01 Mg2+, 0.04756 mm01 
EDTA, Titrant = 0.09672 M NaOH in 2 m NaCl, pcH = 0.984pHr + 1.067. 

NaOH, n-L pHr NaOH, n-L PHr NaOH, mL pHr NaOH, n-L PHr 
0.000 
0.030 
0.060 
0.092 
0.120 
0.150 
0.180 
0.210 
0.240 
0.270 
0.300 
0.330 
0.360 
0.392 
0.420 
0.450 
0.480 
0.5 10 
0.540 
0.570 

1.842 0.600 
1.854 
1.869 
1.886 
1.902 
1.918 
1.936 
1.953 
1.971 
1.991 
2.011 
2.031 
2.053 
2.076 
2.098 
2.124 
2.149 
2.176 
2.204 
2.233 

0.630 
0.660 
0.692 
0.720 
0.750 
0.780 
0.810 
0.840 
0.870 
0.900 
0.930 
0.960 
0.990 
1.022 
1.050 
1.080 
1.110 
1.140 
1.170 

2.266 1.200 4.709 
2.300 1.230 4.765 
2.337 1.260 4.818 
2.380 1.290 4.865 
2.420 1.320 4.913 
2.468 1.350 4.956 
2.522 1.380 5.002 
2.580 1.410 5.044 
2.650 1.440 5.086 
2.729 1.470 5.127 
2.824 1.500 5.171 
2.952 1.530 5.215 
3.115 1.560 5.258 
3.368 1.590 5.304 
3.808 1.620 5.353 
4.152 1.650 5.404 
4.35 1 1.680 5.459 
4.476 1.710 5.515 
4.569 1.740 5.575 
4.644 1.770 5.644 

1.800 5.721 
1.830 5.810 
1.860 5.917 
1.890 6.050 
1.920 6.243 
1.950 6.536 
1.980 7.181 
2.012 8.437 
2.040 9.092 
2.070 9.565 
2.100 9.864 
2.130 10.057 
2.160 10.195 
2.190 10.300 
2.220 10.38 1 
2.250 10.452 
2.280 10.5 12 
2.300 10.548 

log plol = 6.474 log pill = 10.576 
pKal = 1.777 pKti = 2.403 

log pl-l0 = -9.518 
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Table Mg76. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 2 m NaCl at 25°C. Initial Volume = 16.0 mL, 0.0 mm01 Mg2+, 0.04756 n-m-101 
EDTA, T&rant = 0.09971 M NaOH in 2 m NaCl, pcH = 0.984pHr + 1.067. 

NaOH, mL pHr NaOH, n-L PHr NaOH, mL pHr NaOH, mL PHr 
0.000 1.845 
0.030 1.858 
0.060 1.874 
0.090 1.891 
0.120 1.907 
0.150 1.925 
0.180 1.944 
0.210 1.962 
0.240 1.982 
0.270 2.002 
0.300 2.022 
0.330 2.044 
0.360 2.066 
0.392 2.09 1 
0.420 2.115 
0.450 2.140 
0.480 2.167 
0.510 2.195 
0.540 2.226 
0.570 2.258 

0.600 2.293 1.200 5.659 
0.630 2.329 1.230 5.772 
0.660 2.369 1.260 5.881 
0.690 2.413 1.290 5.993 
0.720 2.460 1.320 6.112 
0.750 2.513 1.350 6.237 
0.780 2.571 1.380 6.378 
0.810 2.639 1.410 6.539 
0.840 2.719 1.440 6.739 
0.870 2.813 1.470 6.969 
0.900 2.933 1.500 7.212 
0.930 3.100 1.530 7.432 
0.960 3.344 1.560 7.612 
0.990 3.839 1.590 7.767 
1.022 4.524 1.620 7.898 
1.050 4.862 1.650 8.018 
1.080 5.092 1.680 8.131 
1.110 5.269 1.710 8.242 
1.140 5.415 1.740 8.349 
1.170 5.541 1.770 8.456 

1.800 8.573 
1.830 8.700 
1.860 8.840 
1.890 9.006 
1.920 9.213 
1.950 9.473 
1.980 9.75 1 
2.010 9.979 
2.040 10.144 
2.070 10.268 
2.100 10.364 
2.130 10.443 
2.160 10.5 10 
2.200 10.584 

pKal = 1.934 pKa2 = 2.407 pKti = 6.274 pK,‘, = 8.660 
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Table Mg77. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 2 m NaCl at 25°C. Initial Volume = 16.2 mL, 0.04644 mm01 Mg2+, 0.04756 mm01 
EDTA, Titrant = 0.09971 M NaOH in 2 m NaCl, pcH = 0.984pHr + 1.067. 

NaOH, mL PHr NaOH, mL PHr NaOH, mL PHr NaOH, mL PHr 
0.000 1.870 0.600 2.313 1.200 4.792 1.800 5.882 
0.030 
0.060 
0.090 
0.120 
0.150 
0.180 
0.210 
0.240 
0.270 
0.300 
0.330 
0.360 
0.390 
0.420 
0.450 
0.480 
0.510 
0.540 
0.570 

1.882 0.630 2.349 1.230 4.844 1.830 5.998 
1.897 0.660 2.389 1.260 4.895 1.860 6.155 
1.913 0.690 2.433 1.290 4.943 1.890 6.389 
1.930 0.720 2.480 1.320 4.988 1.920 6.824 
1.948 0.750 2.533 1.350 5.032 
1.966 0.780 2.593 1.382 5.077 
1.984 0.810 2.658 1.410 5.119 
2.004 0.840 2.738 1.440 5.161 
2.024 0.870 2.833 1.470 5.206 
2.044 0.900 2.95 1 1.500 5.250 
2.066 0.930 3.109 1.530 5.297 
2.088 0.960 3.360 1.560 5.342 
2.111 0.990 3.775 1.590 5.393 
2.137 1.020 4.159 1.620 5.446 
2.162 1.050 4.362 1.650 5.500 
2.188 1.080 4.494 1.680 5.559 
2.217 1.110 4.590 1.710 5.624 
2.248 1.140 4.666 1.740 5.697 
2.279 1.170 4.734 1.770 5.782 

log plol = 6.410 log plll = 9.499 
pKal = 2.0170 pKd = 2.446 
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Table Mg78. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 3 m NaCl at 25°C. Initial Volume = 15.0 nL, 0.0 mm01 Mg2+, 0.01862 mm01 
EDTA, Titrant = 0.09347 M NaOH in 3 m NaCI, pcH = 0.984pHr + 1.067. 

NaOH, mL pH.r NaOH, nL pHr NaOH, mL pHr NaOH, mL pHr 
0.000 
0.026 
0.078 
0.104 
0.150 
0.174 
0.226 
0.250 
0.300 
0.326 
0.374 
0.400 
0.452 
0.478 
0.524 
0.550 
0.600 
0.626 
0.676 
0.700 

1.542 
1.554 
1.579 
1.594 
1.619 
1.634 
1.665 
1.680 
1.712 
1.730 
1.765 
1.785 
1.827 
1.849 
1.892 
1.918 
1.969 
1.999 
2.061 
2.094 

pK,, = 2.042 

0.750 
0.778 
0.826 
0.850 
0.900 
0.926 
0.976 
1 .ooo 
1.050 
1.074 
1.100 
1.124 
1.150 
1.176 
1.200 
1.226 
1.252 
1.274 
1.300 
1.324 

2.172 
2.221 
2.318 
2.374 
2.523 
2.628 
2.930 
3.201 
4.879 
5.270 
5.549 
5.763 
5.981 
6.219 
6.472 
6.847 
7.255 
7.536 
7.796 
8.008 

pKti = 2.526 

1.350 
1.374 
1.404 
1.424 
1.452 
1.474 
1.500 
1.524 
1.550 
1.572 
1.600 
1.625 
1.652 
1.674 
1.724 
1.774 
1.856 
1.926 
2.000 
2.102 

8.234 2.252 11.022 
8.440 
8.760 
9.026 
9.490 
9.739 
9.955 
10.088 
10.199 
10.275 
10.357 
10.419 
10.473 
10.515 
10.597 
10.664 
10.755 
10.819 
10.875 
10.942 

pKa3 = 6.510 pK,‘, = 8.684 
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Table Mg79. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 3 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.01743 mm01 Mg2+, 0.01862 mm01 
EDTA, Titrant = 0.09347 M NaOH in 3 m NaCl, pcH = 0.984pHr + 1.067. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL PHr 
0.000 1.489 0.674 
0.024 1.499 0.702 
0.076 1.527 0.724 
0.102 1.540 0.750 
0.152 1.569 0.776 
0.178 1.584 0.800 
0.224 1.611 0.824 
0.250 1.628 0.852 
0.276 1.645 0.876 
0.300 1.661 0.904 
0.326 1.679 0.928 
0.350 1.696 0.950 
0.374 1.714 0.974 
0.428 1.757 1 .ooo 
0.452 1.777 1.024 
0.500 1.819 1.050 
0.526 1.845 1.074 
0.550 1.869 1.100 
0.600 1.923 1.126 
0.626 1.953 1.150 

2.015 1.174 5.169 
2.053 1.200 5.259 
2.088 1.224 5.343 
2.132 1.252 5.448 
2.178 1.276 5.540 
2.227 1.302 5.656 
2.28 1 1.328 5.797 
2.352 1.354 5.972 
2.424 1.376 6.181 
2.532 1.400 6.614 
2.632 1.424 7.855 
2.760 1.450 9.357 
2.950 1.478 9.800 
3.340 1.502 9.993 
4.136 1.524 10.120 
4.553 1.550 10.236 
4.738 1.574 10.318 
4.878 1.600 10.396 
4.992 1.626 10.458 
5.082 1.652 10.513 

1.678 10.561 
1.700 10.598 
1.75 10.670 

1.800 10.732 
1.876 10.811 
1.950 10.877 
2.050 10.95 1 
2.154 11.015 
2.250 11.065 
2.352 11.112 
2.452 11.154 
2.602 11.208 
2.750 11.255 
2.902 11.296 
3.106 11.346 
3.304 11.388 
3.504 11.425 
3.758 11.469 
4.008 11.506 

log plol = 6.338 log plll = 10.300 
pK,* = 2.030 pKti = 2.5 10 

log pIelo = -10.325 
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Table Mg80. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 4 m NaCl at 25°C. Initial Volume = 16.0 n-L, 0.0 mm01 Mg2+, 0.04576 mm01 
EDTA, Titrant = 0.09597 M NaOH in 4 m NaCl, pcH = 0.984pHr + 1.067. 

NaOH, mL PHr NaOH, mL pHr NaOH, mL pHr NaOH, mL PHr 
0.000 1.446 0.600 1.868 1.200 5.500 1.800 8.082 
0.030 1.459 
0.064 1.477 
0.090 1.492 
0.120 1.508 
0.150 1.525 
0.180 1.543 
0.210 1.561 
0.240 1.579 
0.270 1.599 
0.300 1.619 
0.330 1.639 
0.360 1.661 
0.392 1.684 
0.420 1.706 
0.450 1.730 
0.480 1.753 
0.510 1.781 
0.540 1.808 
0.570 1.837 

pKal = 1.956 

0.630 1.901 1.230 5.624 
0.660 1.935 1.260 5.740 
0.690 1.973 1.290 5.851 
0.720 2.015 1.320 5.962 
0.750 2.059 1.350 6.07 1 
0.780 2.108 1.380 6.184 
0.810 2.161 1.410 6.304 
0.840 2.222 1.442 6.445 
0.870 2.293 1.470 6.585 
0.900 2.371 1.500 6.747 
0.930 2.47 1 1.530 6.929 
0.960 2.597 1.560 7.108 
0.990 2.767 1.590 7.272 
1.020 3.045 1.620 7.418 
1.050 3.709 1.650 7.548 
1.080 4.568 1.680 7.668 
1.110 4.950 1.710 7.777 
1.140 5.182 1.740 7.881 
1.170 5.355 1.770 7.980 

1.830 8.182 
1.860 8.286 
1.890 8.395 
1.920 8.515 
1.950 8.645 
1.980 8.798 
2.010 8.974 
2.040 9.194 
2.070 9.450 
2.100 9.694 
2.130 9.884 
2.160 10.030 
2.190 10.144 
2.220 10.233 
2.250 10.307 
2.280 10.370 
2.300 10.406 

pK& = 2.5 12 pKa3 = 6.775 pK,d = 8.837 
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Table Mg81. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 4 m NaCl at 25°C. Initial Volume = 16.2 mL, 0.04456 mm01 Mg2+, 0.04576 mm01 
EDTA, Titrant = 0.09597 M NaOH in 4 m NaCl, pcH = 0.984pHr + 1.067. 

NaOH, mL pHr NaOH, n-L PHr NaOH, mL pHr NaOH, mL pHr 
0.000 1.425 0.750 2.033 1.490 

1.520 
1.550 
1.580 
1.610 
1.640 
1.670 
1.700 
1.730 
1.760 
1.790 
1.800 
1.830 
1.860 
1.890 
1.920 
1.950 
1.980 
2.010 
2.040 
2.070 
2.100 
2.130 
2.160 
2.190 10.139 

log p1-l0 = -9.276 

0.030 1.438 0.780 2.08 1 
0.064 1.454 0.810 2.138 
0.090 1.469 0.840 2.198 
0.120 1.485 0.870 2.266 
0.150 1.502 0.900 2.348 
0.180 1.518 0.930 2.452 
0.210 1.536 0.960 2.582 
0.240 1.555 0.990 2.753 
0.270 1.580 1.020 3.038 
0.308 1.599 1.050 3.639 
0.330 1.613 1.080 4.104 
0.360 1.635 1.110 4.300 
0.390 1.657 1.140 4.438 
0.420 1.679 1.170 4.517 
0.450 1.705 1.200 4.591 
0.480 1.730 1.230 4.655 
0.510 1.756 1.260 4.712 
0.540 1.783 1.290 4.747 
0.570 1.812 1.310 4.798 
0.600 1.844 1.342 4.849 
0.630 1.876 1.370 4.889 
0.660 1.911 1.400 4.935 
0.690 1.949 1.430 4.979 
0.720 1.990 1.460 5.021 

5.063 2.220 10.238 
5.107 2.250 10.320 
5.151 2.280 10.388 
5.196 2.3 10 10.446 
5.244 2.340 10.496 
5.293 2.370 10.541 
5.346 2.400 10.583 
5.401 
5.459 
5.525 
5.596 
5.622 
5.708 
5.807 
5.93 1 
6.099 
6.351 
6.852 
7.889 
8.618 
9.149 
9.559 
9.829 
10.012 

log plol = 6.443 log fill1 = 10.918 
pKal = 1.957 pKti = 2.5 12 
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Table Mg82. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 4 m NaCl at 25°C. Initial Volume = 16.0 mL, 0.0 mm01 Mg2+, 0.04576 mm01 
EDTA, Titrant = 0.0973 M NaOH in 4 m NaCl, pcH = 0.984pHr + 1.067. 

NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr NaOH, mL PHI 

0.000 1.458 0.600 1.877 1.200 5.529 1.800 8.160 

0.030 1.471 0.630 1.911 1.230 5.654 1.830 8.271 

0.060 1.488 0.660 1.946 1.260 5.768 1.860 8.392 

0.090 1.502 0.690 1.984 1.290 5.879 1.890 8.526 

0.120 1.518 0.720 2.024 1.320 5.988 1.920 8.686 

0.150 1.536 0.750 2.069 1.350 6.098 1.950 8.874 

0.180 1.553 0.780 2.120 1.380 6.214 1.980 9.128 

0.210 1.571 0.810 2.175 1.410 6.338 2.010 9.451 

0.240 1.589 0.840 2.236 1.440 6.474 2.040 9.739 

0.270 1.609 0.870 2.307 1.470 6.626 2.070 9.948 

0.300 1.627 0.900 2.394 1.500 6.795 2.100 10.093 

0.330 1.649 0.930 2.494 1.530 6.979 2.130 10.202 

0.360 1.670 0.960 2.627 1.560 7.157 2.160 10.292 

0.392 1.692 0.990 2.822 1.590 7.324 2.190 10.365 

0.420 1.714 1.020 3.146 1.620 7.469 2.220 10.427 

0.450 1.739 1.050 3.919 1.650 7.602 2.160 10.292 

0.480 1.765 1.080 4.655 1.680 7.721 2.190 10.365 

0.510 1.790 1.110 4.997 1.710 7.834 2.220 10.427 
0.540 1.817 1.140 5.220 1.740 7.942 

0.570 1.846 1.170 5.386 1.770 8.049 
pK,* = 2.226 pKti = 2.493 pKd = 6.738 pK,d = 8.803 
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Table Mg83. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 4 m NaCl at 25°C. Initial Volume = 16.2 mL, 0.04456 mm01 Mg2+, 0.04576 mm01 
EDTA, Titrant = 0.0973 M NaOH in 4 m NaCl, pcH = 0.984pHr + 1.067. 

NaOH, mL pHr NaOH, n-L pHr NaOH, mL PHr NaOH, mL pH.r 

0.000 1.464 0.750 2.07 1 1.500 5.103 2.250 10.465 

0.030 1.476 0.780 2.120 1.530 5.148 2.280 10.514 

0.060 1.491 0.810 2.173 1.560 5.191 2.310 10.557 

0.090 1.507 0.840 2.235 1.590 5.238 2.340 10.593 

0.120 1.523 0.870 2.304 1.620 5.286 2.370 10.633 

0.150 1.540 0.900 2.387 1.650 5.335 2.400 10.666 

0.180 1.556 0.930 2.487 1.680 5.387 

0.210 1.574 0.960 2.612 1.712 5.449 

0.240 1.592 0.990 2.791 1.740 5.507 

0.270 1.612 1.020 3.083 1.770 5.574 

0.300 1.631 1.050 3.669 1.800 5.648 

0.330 1.652 1.080 4.125 1.830 5.735 

0.360 1.672 1.110 4.332 1.860 5.842 

0.392 1.694 1.140 4.45 1 1.890 5.973 

0.420 1.718 1.170 4.542 1.920 6.142 

0.450 1.742 1.200 4.616 1.950 6.423 

0.480 1.767 1.230 4.680 1.982 7.165 

0.510 1.793 1.260 4.736 2.010 8.769 

0.540 1.821 1.290 4.788 2.040 9.536 

0.570 1.850 1.320 4.836 2.070 9.848 

0.600 1.881 1.350 4.883 2.100 10.035 

0.630 1.913 1.380 4.928 2.130 10.164 

0.660 1.948 1.410 4.972 2.160 10.261 

0.690 1.986 1.440 5.015 2.190 10.342 

0.720 2.028 1.470 5.059 2.222 10.412 

log plol = 6.384 log plll = 10.500 

PIdl = 2.226 pKti = 2.495 

log pl-lo = -10.896 
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Table Mg84. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 5 m NaCl at 25°C. Initial Volume = 16.0 n-L, 0.0 mm01 Mg2+, 0.04445 mm01 
EDTA, Titrant = 0.0907 1 M NaOH in 5 m NaCl, pcH = 0.984pHr + 1.067. 

NaOH, mL pHr NaOH, mL pHr NaOH, nL pHr NaOH, n-L PHr 
0.000 1.360 0.600 1.816 1.200 5.733 

0.030 1.373 0.630 1.852 1.230 5.842 

0.060 1.389 0.660 1.892 1.260 5.947 

0.090 1.407 0.690 1.936 1.290 6.050 
0.120 1.424 0.720 1.983 1.320 6.154 

0.150 1.443 0.750 2.036 1.350 6.26 1 

0.180 1.462 0.780 2.094 1.380 6.375 
0.210 1.480 0.810 2.162 1.410 6.499 
0.240 1.500 0.840 2.239 1.440 6.635 
0.270 1.520 0.870 2.333 1.470 6.778 
0.300 1.542 0.900 2.45 1 1.500 6.932 
0.330 1.564 0.930 2.610 1.530 7.090 

0.360 1.587 0.960 2.851 1.560 7.239 
0.392 1.612 0.990 3.349 1.590 7.379 
0.428 1.642 1.020 4.362 1.620 7.508 
0.450 1.662 1.050 4.875 1.650 7.624 
0.480 1.689 1.080 5.145 1.680 7.732 
0.510 1.718 1.110 5.333 1.710 7.834 
0.540 1.749 1.140 5.486 1.740 7.936 
0.570 1.781 1.170 5.617 1.770 8.037 

1.800 8.139 

1.830 8.244 
1.860 8.358 
1.890 8.483 
1.920 8.626 

1.950 8.796 
1.980 9.017 
2.010 9.313 
2.040 9.614 
2.070 9.846 
2.100 10.013 

2.130 10.137 
2.160 10.233 
2.190 10.311 
2.220 10.376 

pK,, = 2.192 pK,a = 2.635 pKa3 = 7.012 pKaa = 8.958 
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Table Mg85. Potentiometric Titration Data for the Stability Constants of Magnesium with 
EDTA in 5 m NaCl at 25°C. Initial Volume = 16.2 mL, 0.04436 mm01 Mg2+, 0.04445 mm01 
EDTA, Titrant = 0.0907 1 M NaOH in 5 m NaCl, pcH = 0.984pHr + 1.067. 

NaOH, mL pH.r NaOH, mL pHr NaOH, mL pHr NaOH, mL pHr 

0.000 1.362 0.600 1.792 1.200 4.618 

0.030 1.373 0.630 1.827 1.230 4.675 

0.060 1.389 0.660 1.865 1.260 4.725 

0.090 1.406 0.690 1.905 1.290 4.773 

0.120 1.422 0.720 1.950 1.320 4.818 

0.150 1.439 0.750 1.997 1.350 4.860 

0.180 1.457 0.780 2.052 1.380 4.903 

0.210 1.475 0.810 2.112 1.410 4.945 

0.240 1.493 0.840 2.181 1.440 4.985 

0.270 1.513 0.870 2.262 1.470 5.025 

0.300 1.533 0.900 2.361 1.500 5.067 

0.330 1.555 0.930 2.486 1.530 5.108 

0.360 1.576 0.960 2.655 1.560 5.150 

0.390 1.598 0.990 2.930 1.590 5.193 

0.420 1.623 1.020 3.479 1.620 5.237 

0.450 1.647 1.050 4.054 1.650 5.261 

0.480 1.674 1.080 4.26 1 1.680 5.308 

0.510 1.700 1.110 4.388 1.710 5.359 

0.540 1.729 1.140 4.48 1 1.740 5.412 

0.570 1.760 1.170 4.555 1.770 5.471 

1.800 

1.830 

1.860 

1.890 

1.920 

1.950 

1.980 

2.010 

2.040 

2.070 

2.100 

2.130 

2.160 

2.190 

2.220 

2.250 

5.606 

5.686 

5.782 

5.894 

6.043 

6.257 

6.679 

8.158 

9.326 

9.721 

9.937 

10.079 

10.184 

10.267 

10.336 

log plol = 6.519 log plll = 9.500 

pK,, = 2.320 pKn = 2.616 

log p,-1() = -9.564 
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Table HAl. Potentiometric Titration Data for the pKa Values of Lake Bradford Humic Acids in 

0.1 M NaCl at 25°C. Initial Volume = 18.0 mL, 0.0517 g LBHA, 3.270~10‘~ mole NaOH, 
Titrant 0.038 M HCl in 0.06 M NaCl, pcH = (potential - 398.21)/-58.14. 

HCl, mL mV HCl, mL mV HCl, mL mV 
0.0 -265.63 3.4 -50.57 6.8 188.89 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3.3 

-263.91 3.5 -36.12 6.9 193.41 
-262.89 3.6 -22.59 7.0 197.78 
-260.50 3.7 -10.22 7.1 202.04 
-259.15 3.8 1.75 7.2 206.28 
-257.62 3.9 12.75 7.3 210.35 
-255.53 4.0 22.99 7.4 2 14.30 
-253.27 4.1 33.31 7.5 218.00 
-25 1.07 4.2 40.94 7.6 221.43 
-248.73 4.3 49.24 7.7 224.68 
-246.26 4.4 56.55 7.8 227.73 
-243.17 4.5 63.99 7.9 230.52 
-240.16 4.6 71.90 8.0 233.07 
-236.44 4.7 78.67 8.1 235.54 
-23 1.83 4.8 84.74 8.2 237.78 
-228.12 4.9 90.87 8.3 239.94 
-224.83 5.0 96.37 8.4 241.90 
-218.75 5.1 102.82 8.5 243.80 
-213.55 5.2 107.50 8.6 245.57 
-206.62 5.3 113.10 8.7 247.26 
-202.59 5.4 118.75 8.8 248.82 
-196.18 5.5 124.46 8.9 250.35 
-189.95 5.6 129.16 9.0 251.75 
-181.64 5.7 134.67 9.1 253.11 
-173.58 5.8 139.37 9.2 254.38 
-164.09 5.9 144.35 9.3 255.64 
-153.47 6.0 149.95 9.4 256.79 
-144.00 6.1 155.05 9.5 257.92 
-132.54 6.2 159.89 9.6 258.99 
-119.39 6.3 165.04 9.7 259.98 
-106.58 6.4 169.88 9.8 260.96 
- 93.28 6.5 174.84 9.9 261.87 
-78.84 6.6 179.75 10.0 262.73 
-65.59 6.7 184.42 

Capacity = 3.0 t 0.2 pK, = 5.0 k 0.1 
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Table HA2. Potentiometric Titration Data for the pKa Values of Lake Bradford Humic Acids in 

3 m NaCl at 25°C. Initial Volume = 20.0 mL, 0.0517 g LBHA, 2.991x10m4 mole NaOH, Titrant 
0.047 M HCl in 2.95 m NaCl, pcH = (potential - 429.74)/-58.7 1. 

HCl, mL mV HCl, mL mV HCl, mL mV 
0.0 -243.75 3.4 83.06 6.8 274.33 
0.1 -241.64 3.5 91.83 
0.2 -239.35 3.6 100.64 
0.3 -236.5 1 3.7 108.79 
0.4 -233.88 3.8 116.99 
0.5 -231.15 3.9 124.64 
0.6 -228.22 4.0 132.27 
0.7 -224.95 4.1 139.64 
0.8 -221.37 4.2 146.91 
0.9 -217.11 4.3 154.22 
1.0 -212.49 4.4 161.35 
1.1 -207.37 4.5 168.3 1 
1.2 -201.58 4.6 175.22 
1.3 -194.96 4.7 182.05 
1.4 -187.24 4.8 188.82 
1.5 -178.36 4.9 195.43 
1.6 -168.17 5.0 201.94 
1.7 -156.62 5.1 208.43 
1.8 -144.14 5.2 214.67 
1.9 -130.94 5.3 220.54 
2.0 -117.08 5.4 226.17 
2.1 -102.41 5.5 231.44 
2.2 -87.09 5.6 236.36 
2.3 -71.24 5.7 240.94 
2.4 -54.86 5.8 245.24 
2.5 -38.03 5.9 249.14 
2.6 -21.37 6.0 252.77 
2.7 -4.80 6.1 256.19 
2.8 10.92 6.2 259.35 
2.9 25.74 6.3 262.27 
3.0 39.08 6.4 265.05 
3.1 51.36 6.5 267.64 
3.2 62.92 6.6 270.00 
3.3 73.38 6.7 272.24 

6.9 276.28 
7.0 278.11 
7.1 279.78 
7.2 281.41 
7.3 282.96 
7.4 284.39 
7.5 285.76 
7.6 287.09 
7.7 288.36 
7.8 289.5 1 
7.9 290.65 
8.0 291.70 
8.1 292.70 
8.2 293.70 
8.3 294.68 
8.4 295.55 
8.5 296.46 
8.6 297.29 
8.7 298.12 
8.8 298.88 
8.9 299.68 
9.0 300.38 
9.1 301.11 
9.2 301.78 
9.3 302.48 
9.4 303.12 
9.5 303.04 
9.6 301.87 
9.7 301.96 
9.8 302.55 
9.9 303.10 
10.0 303.65 

Capacity =0.8 1 f 0.1 pK, = 8.97 +: 0.1 
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Table HA3. Potentiometric Titration Data for the pKa Values of Lake Bradford Humic Acids in 

3 m NaCl at 25°C. Initial Volume = 20.0 mL, 0.0499 g LBHA, 2.991x10v4 mole NaOH, Titrant 
0.047 M HCI in 2.95 m NaCl, pcH = (potential - 428.39)/-58.75. 

HCl, mL mV HCI, mL mV HCl, mL mV 
-243.75 3.4 83.06 6.8 274.33 0.0 

0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 
3.2 

-241.64 3.5 91.83 
-239.35 3.6 100.64 
-236.5 1 3.7 108.79 
-233.88 3.8 116.99 
-231.15 3.9 124.64 
-228.22 4.0 132.27 
-224.95 4.1 139.64 
-221.37 4.2 146.9 1 
-217.11 4.3 154.22 
-212.49 4.4 161.35 
-207.37 4.5 168.31 
-201.58 4.6 175.22 
-194.96 4.7 182.05 
-187.24 4.8 188.82 
-178.36 4.9 195.43 
-168.17 5.0 201.94 
-156.62 5.1 208.43 
-144.14 5.2 214.67 
- 130.94 5.3 220.54 
-117.08 5.4 226.17 
-102.41 5.5 231.44 
-87.09 5.6 236.36 
-71.24 5.7 240.94 
-54.86 5.8 245.24 
-38.03 5.9 249.14 
-21.37 6.0 252.77 
-4.80 6.1 256.19 
10.92 6.2 259.35 
25.74 6.3 262.27 
39.08 6.4 265.05 
51.36 6.5 267.64 
62.92 6.6 270.00 
73.38 6.7 272.24 

6.9 276.28 
7.0 278.11 
7.1 279.78 
7.2 281.41 
7.3 282.96 
7.4 284.39 
7.5 285.76 
7.6 287.09 
7.7 288.36 
7.8 289.5 1 
7.9 290.65 
8.0 29 1.70 
8.1 292.70 
8.2 293.70 
8.3 294.68 
8.4 295.55 
8.5 296.46 
8.6 297.29 
8.7 298.12 
8.8 298.88 
8.9 299.68 
9.0 300.38 
9.1 301.11 
9.2 301.78 
9.3 302.48 
9.4 303.12 
9.5 303.04 
9.6 301.87 
9.7 301.96 
9.8 302.55 
9.9 303.10 
10.0 303.65 

3.3 
Capacity = 0.85 + 0.1 pKsl = 8.98 + 0.1 
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Table HA4. Potentiometric Titration Data for the pKa Values of Lake Bradford Humic Acids in 

6 m NaCl at 25 “C. Initial Volume = 21 .O mL, 0.0480 g LBHA, 3.8 12~10~~ mole NaOH, Titrant 
0.040 M HCl in 5.95 m NaCl, pcH = (potential - 465.67)/-58.80. 

HCl, mL mV HCI, mL mV HCl, mL mV 
0.0 -259.46 3.4 -198.75 6.8 179.00 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3.3 

-259.80 3.5 -193.21 
-259.34 3.6 -187.00 
-258.67 3.7 -179.72 
-257.93 3.8 -171.33 
-257.03 3.9 -161.64 
-256.07 4.0 -150.94 
-255.15 4.1 -139.33 
-254.07 4.2 -127.38 
-252.94 4.3 -115.27 
-251.83 4.4 -102.43 
-250.64 4.5 -89.45 
-249.44 4.6 -75.80 
-248.2 1 4.7 -61.70 
-246.84 4.8 -47.01 
-245.4 1 4.9 -31.87 
-243.95 5.0 -15.98 
-242.45 5.1 -0.19 
-240.92 5.2 14.97 
-239.32 5.3 30.19 
-237.69 5.4 43.72 
-236.00 5.5 56.64 
-234.24 5.6 68.55 
-232.30 5.7 79.63 
-230.30 5.8 89.98 
-228.21 5.9 100.21 
-225.93 6.0 109.82 
-223.54 6.1 118.95 
-220.9 1 6.2 127.78 
-218.08 6.3 136.29 
-215.03 6.4 145.25 
-211.60 6.5 153.67 
-207.86 6.6 162.12 
-203.54 6.7 170.62 

6.9 187.49 
7.0 195.86 
7.1 204.08 
7.2 212.22 
7.3 220.16 
7.4 227.93 
7.5 235.44 
7.6 242.66 
7.7 249.52 
7.8 255.97 
7.9 262.00 
8.0 267.55 
8.1 272.62 
8.2 277.23 
8.3 281.37 
8.4 285.23 
8.5 288.70 
8.6 291.89 
8.7 294.75 
8.8 297.46 
8.9 299.94 
9.0 302.22 
9.1 304.37 
9.2 306.34 
9.3 308.20 
9.4 309.94 
9.5 311.57 
9.6 313.11 
9.7 3 14.60 
9.8 315.99 
9.9 317.33 
10.0 318.52 

Capacity = 0.80 +- 0.05 pK,=9.18+0.1 
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Table HA5. Potentiometric Titration Data for the pKa Values of Lake Bradford Humic Acids in 

6 m NaCl at 25°C. Initial Volume = 20.0 mL, 0.0507 g LBHA, 3.812~10~~ mole NaOH, Titrant 
0.040 M HCl in 5.95 m NaCl, pcH = (potential - 471.45)/-58.66. 

HCl, mL mV HCl, mL mV HCl, mL mV 
0.0 -256.86 3.4 
0.1 -256.69 3.5 
0.2 -256.00 3.6 
0.3 -255.29 3.7 
0.4 -254.43 3.8 
0.5 -253.53 3.9 
0.6 -252.52 4.0 
0.7 -251.46 4.1 
0.8 -250.4 1 4.2 
0.9 -249.25 4.3 
1.0 -248.07 4.4 
1.1 -246.66 4.5 
1.2 -245.15 4.6 
1.3 -243.59 4.7 
1.4 -24 1.94 4.8 
1.5 -240.26 4.9 
1.6 -238.55 5.0 
1.7 -236.72 5.1 
1.8 -234.88 5.2 
1.9 -233.03 5.3 
2.0 -23 1.02 5.4 
2.1 -229.00 5.5 
2.2 -226.90 5.6 
2.3 -224.70 5.7 
2.4 -222.26 5.8 
2.5 -2 19.64 5.9 
2.6 -216.88 6.0 
2.7 -213.78 6.1 
2.8 -210.39 6.2 
2.9 -206.58 6.3 
3.0 -202.34 6.4 
3.1 -197.65 6.5 
3.2 -192.21 6.6 
3.3 -186.02 6.7 
Capacity = 0.80 f 0.1 pK, = 9.10 + 0.2 

-178.82 
-170.53 
-161.00 
-150.41 
-139.00 
-127.13 
-114.88 
-102.47 
-89.7 1 
-76.40 
-62.54 
-48.26 
-33.50 
-18.43 
-3.34 
11.59 
25.87 
39.05 
51.37 
62.65 
72.97 
82.65 
91.77 
100.47 
108.73 
116.84 
124.65 
132.42 
139.80 
147.18 
154.55 
161.81 
169.09 
176.34 

6.8 183.74 
6.9 190.92 
7.0 198.06 
7.1 205.10 
7.2 211.93 
7.3 218.68 
7.4 225.3 1 
7.5 231.79 
7.6 238.12 
7.7 244.26 
7.8 250.14 
7.9 255.71 
8.0 261.06 
8.1 266.02 
8.2 270.63 
8.3 274.90 
8.4 278.93 
8.5 282.55 
8.6 285.92 
8.7 289.08 
8.8 291.98 
8.9 294.69 
9.0 297.17 
9.1 299.5 1 
9.2 301.69 
9.3 303.70 
9.4 305.60 
9.5 307.43 
9.6 309.11 
9.7 3 10.70 
9.8 312.22 
9.9 313.60 
10.0 3 14.97 
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Table HA6. Potentiometric Titration Data for the pKa Values of Suwannee River Fulvic Acids 

in 3 m NaCl at 25°C. Initial Volume = 19.5 mL, 0.0400 g SRFA, 4.424~10~~ mole NaOH, 
Titrant 0.040 M HCI in 2.95 m NaCl, pcH = (potential - 428.09)/-58.89. 

HCl, mL mV HCl, mL mV HCI, mL mV 
0.0 -262.82 
0.1 -261.50 
0.2 -260.18 
0.3 -258.85 
0.4 -257.44 
0.5 -255.97 
0.6 -254.46 
0.7 -252.86 
0.8 -251.18 
0.9 -249.44 
1.0 -247.60 
1.1 -245.67 
1.2 -243.53 
1.3 -241.30 
1.4 -238.88 
1.5 -236.41 
1.6 -233.65 
1.7 -230.76 
1.8 -227.62 
1.9 -224.23 
2.0 -220.45 
2.1 -216.15 
2.2 -212.11 
2.3 -207.12 
2.4 -200.52 
2.5 -192.71 
2.6 -183.42 
2.7 -172.56 
2.8 -160.29 
2.9 -147.42 
3.0 -134.23 
3.1 -120.67 
3.2 -106.06 

3.4 -71.17 
3.5 -49.54 
3.6 -25.44 
3.7 -1.29 
3.8 20.52 
3.9 38.62 
4.0 53.71 
4.1 66.53 
4.2 77.79 
4.3 87.85 
4.4 97.04 
4.5 105.32 
4.6 112.84 
4.7 119.66 
4.8 125.99 
4.9 131.88 
5.0 137.39 
5.1 142.55 
5.2 147.5 1 
5.3 152.27 
5.4 156.83 
5.5 161.22 
5.6 165.52 
5.7 169.72 
5.8 173.83 
5.9 177.90 
6.0 181.83 
6.1 185.80 
6.2 189.69 
6.3 193.56 
6.4 197.35 
6.5 201.13 
6.6 204.86 
6.7 208.62 3.3 -89.88 

Capacity = 0.80 + 0.1 pK, = 9.0 f 0.1 

6.8 212.26 
6.9 215.88 
7.0 219.48 
7.1 222.99 
7.2 226.37 
7.3 229.64 
7.4 232.78 
7.5 235.91 
7.6 238.78 
7.7 241.46 
7.8 244.10 
7.9 246.80 
8.0 249.36 
8.1 251.86 
8.2 254.16 
8.3 256.50 
8.4 258.69 
8.5 260.76 
8.6 262.77 
8.7 264.67 
8.8 266.49 
8.9 268.23 
9.0 269.90 
9.1 271.45 
9.2 273.01 
9.3 274.48 
9.4 275.89 
9.5 277.19 
9.6 278.52 
9.7 279.73 
9.8 280.93 
9.9 282.03 
10.0 283.13 

659 



Table HA7. Potentiometric Titration Data for the pKa Values of Suwannee River Fulvic Acids 

in 3 m NaCl at 25°C. Initial Volume = 20.0 mL, 0.0393 g SRFA, 4.93Ox1O-4 mole NaOH, 
Titrant 0.047 M HCl in 2.95 m NaCl, pcH = (potential - 429.15)/-58.68. 

HCI, mL mV HCl, mL mV HCl, mL mV 
0.0 -246.65 3.4 -177.07 6.8 183.29 
0.1 -248.49 3.5 -165.89 6.9 187.23 
0.2 -249.39 3.6 -153.67 7.0 191.12 
0.3 -250.44 3.7 -141.08 7.1 194.98 
0.4 -251.41 3.8 -128.26 7.2 198.79 
0.5 -252.89 3.9 -115.01 7.3 202.52 
0.6 -258.23 4.0 -100.87 7.4 206.30 
0.7 -257.30 4.1 -84.80 7.5 210.02 
0.8 -256.20 4.2 -66.25 7.6 213.67 
0.9 -255.12 4.3 -44.57 7.7 217.33 
1.0 -253.95 4.4 -20.73 7.8 220.89 
1.1 -252.82 4.5 3.01 7.9 224.40 
1.2 -251.61 4.6 24.12 8.0 227.82 
1.3 -250.27 4.7 41.88 8.1 231.18 
1.4 -248.97 4.8 56.37 8.2 234.45 
1.5 -247.53 4.9 68.82 8.3 237.60 
1.6 -246.00 5.0 79.82 8.4 240.61 
1.7 -244.49 5.1 89.67 8.5 243.48 
1.8 -242.84 5.2 98.57 8.6 246.23 
1.9 -24 1.04 5.3 106.68 8.7 248.85 
2.0 -239.17 5.4 114.07 8.8 251.37 
2.1 -237.21 5.5 120.86 8.9 253.72 
2.2 -235.00 5.6 127.18 9.0 256.03 
2.3 -232.69 5.7 133.08 9.1 258.17 
2.4 -230.12 5.8 138.57 9.2 260.17 
2.5 -227.37 5.9 143.77 9.3 262.17 
2.6 -224.33 6.0 148.77 9.4 264.0 1 
2.7 -220.92 6.1 153.51 9.5 265.73 
2.8 -217.08 6.2 158.11 9.6 267.36 
2.9 -212.80 6.3 162.53 9.7 268.89 
3.0 -207.73 6.4 166.87 9.8 270.38 
3.1 -20 1.97 6.5 171.07 9.9 271.75 
3.2 -195.04 6.6 175.19 10.0 272.96 
3.3 -186.80 6.7 179.27 
Capacity = 0.80 + 0.1 p& = 9.1 f 0.2 
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Table HAS. Potentiometric Titration Data for the pKa Values of Suwannee River Fulvic Acids 

in 6 m NaCl at 25°C. Initial Volume = 20.0 n-L, 0.0425 g SRFA, 3.648~10~~ mole NaOH, 
Titrant 0.054 M HCl in 5.95 m NaCl, pcH = (potential - 472.8 l)/-62.10. 

HCI, mL mV HCl, mL mV HCl, mL mV 
0.0 -220.02 3.4 187.00 6.8 3 16.54 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3.3 

-217.27 
-212.78 
-207.5 1 
-200.25 
-192.32 
-181.24 
-166.99 
-151.20 
-134.95 
-118.87 
-103.11 
-86.08 
-66.84 
-44.01 
-18.41 
10.04 
36.25 
57.76 
75.83 
89.90 
101.96 
112.29 
121.36 
129.60 
137.10 
143.87 
149.02 
156.05 
160.82 
167.04 
172.28 
176.91 
182.03 

3.5 191.66 6.9 3 17.96 
3.6 196.40 7.0 3 19.34 
3.7 200.99 7.1 320.77 
3.8 205.52 7.2 322.55 
3.9 210.17 7.3 323.87 
4.0 214.67 7.4 325.01 
4.1 219.39 7.5 326.13 
4.2 . 224.14 7.6 327.25 , 
4.3 228.55 7.7 328.06 
4.4 233.43 7.8 329.49 
4.5 237.73 7.9 330.47 
4.6 242.86 8.0 331.52 
4.7 247.80 8.1 332.34 
4.8 252.69 8.2 333.35 
4.9 257.22 8.3 333.43 
5.0 262.16 8.4 335.04 
5.1 265.95 8.5 335.79 
5.2 270.98 8.6 336.64 
5.3 275.41 8.7 337.36 
5.4 279.18 8.8 337.95 
5.5 283.47 8.9 338.68 
5.6 287.07 9.0 339.50 
5.7 290.54 9.1 339.98 
5.8 293.82 9.2 340.80 
5.9 296.69 9.3 341.43 
6.0 299.54 9.4 342.04 
6.1 302.18 9.5 342.62 
6.2 304.74 9.6 343.16 
6.3 307.07 9.7 343.70 
6.4 309.21 9.8 344.24 
6.5 311.11 9.9 344.78 
6.6 313.08 10.0 345.27 
6.7 

Capacity= 1.1 kO.1 pK,=9.0+0.1 
314.71 

661 



Table HA9. Solvent Extraction Data for Binding Constants for Americium with LBHA in 3 m 
NaCl at 25°C. [241Am3+] = lo-’ M, [HDEHP] = lo4 M in Toluene. 

Sample # A(absorbance) A/[HS] PI+ 

1 0.0000 30.500 4.754 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

77 77 1702 984 
2 0.0000 26.134 4.708 83 83 1104 469 
3 0.0000 30.470 4.740 106 106 1045 260 
4 0.08 14 26.134 4.763 83 83 749 240 
5 0.0817 26.134 4.722 83 83 182 328 
6 0.0962 30.470 4.867 106 106 524 360 
7 0.1130 30.470 4.790 106 106 399 441 
8 0.1167 30.500 4.723 77 77 355 454 
9 0.1143 26.134 4.724 83 83 135 425 
10 0.1400 30.470 4.773 106 106 259 412 
11 0.1421 30.500 4.750 77 77 199 496 
12 0.1800 30.470 4.810 106 106 189 482 
13 0.2088 30.470 4.810 106 106 149 520 
14 0.2155 30.500 4.755 77 77 120 518 
15 0.2682 30.500 4.764 77 77 128 756 
16 0.3992 30.500 4.782 77 77 94 1065 
17 0.4783 30.500 4.819 77 77 89 1004 

logplol = 5.91 -+ 0.1 logP102 = 10.7 It 0.1 

Table HAlO. Solvent Extraction Data for Binding Constants for Americium with LBHA in 3 m 
NaCl at 25°C. [241Am3+] = lo-’ M, [HDEHP] = 10e4 M in Toluene. 

Sample # A(absorbance) A/[HS] PHr 
Background, cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 
1 0.0000 3 1.7822 6.292 77 77 4181 83 
2 0.2525 3 1.7822 6.295 77 77 3324 392 
3 0.3269 3 1.7822 6.294 77 77 2617 597 
4 0.3901 31.7822 ‘6.292 77 77 2280 730 
5 0.469 1 31.7822 6.305 77 77 1935 765 
6 0.5686 3 1.7822 6.312 77 77 1608 1013 
7 0.6495 3 1.7822 6.313 77 77 1331 1125 
8 0.8856 3 1.7822 6.310 77 77 893 1287 

logp,ot = 6.44 + 0.02 1ogp102 = 10.71 + 0.01 
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Table HAll. Solvent Extraction Data for Binding Constants for Americium with LBHA in 3 m 
NaCl at 25°C. [241Am3+] = 10“ M, [HDEHP] = 10V4 M in Toluene. 

Sample # A(absorbance) A/[HS] PHr 

1 0.0000 31.7822 6.292 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

77 77 4181 83 
2 0.0000 33.6395 5.694 84 84 1903 89 
3 0.0000 3 1.6885 6.056 106 106 2128 117 
4 0.1186 3 1.6885 6.05 1 106 106 1763 163 
5 0.1677 3 1.6885 6.074 106 106 1989 294 
6 0.1894 33.6395 5.973 84 84 1542 199 
7 0.1917 31.6885 6.07 1 106 106 1555 312 
8 0.2373 31.6885 6.105 106 106 1273 334 
9 0.2767 33.6395 5.890 84 84 1352 356 
10 0.2656 31.6885 6.057 106 106 1227 421 
11 0.3736 33.6395 5.984 84 84 926 481 
12 0.468 1 33.6395 5.989 84 84 736 632 
13 0.5144 33.6395 5.993 84 84 564 612 
14 0.6129 33.6395 6.010 84 84 450 649 
15 0.7299 33.6395 6.027 84 84 373 753 
16 0.9662 33.6395 6.040 84 84 313 920 

logplol = 6.06 + 0.06 logp,02 = 10.63 f 0.04 

Table HA12. Solvent Extraction Data for Binding Constants for Americium with LBHA in 6 m 
NaCl at 25°C. [241Am3+] = lOby M, [HDEHP] = 10e4 M in Toluene. 

Sample # A(absorbance) A/[HS] PHr 
Background, cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 
0.0000 28.2327 4.697 77 77 
0.1415 28.2327 4.767 77 77 
0.1693 28.2327 4.745 77 77 
0.2404 28.2327 4.762 77 77 
0.2620 28.2327 4.767 77 77 
0.3656 28.2327 4.762 77 77 
0.4933 28.2327 4.767 77 77 
0.4536 28.2327 4.75 1 77 77 

9 0.5429 28.2327 4.773 77 77 

logp,ol = 7.38 f 0.04 lo&m = 11.92 + 0.04 

3049 257 
585 214 
374 372 
186 629 
151 484 
137 1175 
128 1941 
110 1077 
97 663 
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Table HA13. Solvent Extraction Data for Binding Constants for Americium with LBHA in 6 m 

NaCl at 25°C. [241Am3+] = lo-’ M, [HDEHP] = 10m4 M in Toluene. 

Sample # A( absorbance) A/[HS] PHr 
Background, cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 
1 0.0000 28.2327 4.697 77 77 3049 257 
2 0.0000 32.2348 4.769 84 84 1340 140 
3 0.0000 29.8641 4.790 84 84 1616 209 
4 0.0972 29.8641 4.812 84 84 348 272 
5 0.1061 32.2348 4.763 84 84 381 264 
6 0.1105 29.864 1 4.745 84 84 250 369 
7 0.1272 29.8641 4.789 84 84 199 317 
8 0.1524 32.2348 4.710 84 84 209 310 
9 0.1586 29.8641 4.75 1 84 84 160 387 
10 0.1828 29.8641 4.763 84 84 143 408 3 
11 0.1828 29.864 1 4.763 84 84 143 408 
12 0.1828 29.8641 4.763 84 84 143 408 
13 0.2149 32.2348 4.724 84 84 155 370 
14 0.2452 32.2348 4.740 84 84 125 364 
15 0.36 14 32.2348 4.745 84 84 110 775 
16 0.3843 32.2348 4.792 84 84 100 536 

logpror = 6.75 +- 0.05 hg-ho2 = 11.45 f 0.06 

Table HA14. Solvent Extraction Data for Binding Constants for Americium with GHA in 3 m 
NaCl at 25°C. [241Am3+] = lOmy M, [HDEHP] = lOa M in Toluene. 

Sample # A(absorbance) A/[HS] PHr 
Background, cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 
1 0.0000 46.6284 4.715 84 84 323 833 
2 0.0000 46.6284 4.727 82 82 946 365 
3 0.0721 46.6284 4.745 82 82 390 261 
4 0.0943 46.6284 4.755 82 82 246 257 
5 0.097 1 46.6284 4.759 84 84 171 219 
6 0.1080 46.6284 4.837 82 82 138 250 
7 0.1128 46.6284 4.795 82 82 182 261 
8 0.1449 46.6284 4.850 84 84 184 270 
9 0.1543 46.6284 4.893 82 82 134 296 
10 0.2098 46.6284 4.845 84 84 112 425 
11 0.2125 46.6284 4.863 82 82 119 480 
12 0.2217 46.6284 4.890 84 84 119 383 
13 0.2867 46.6284 4.880 82 82 122 689 
14 0.2916 46.6284 4.890 84 84 111 626 

1ogpm = 5.9 2 0.1 logpro = 10.8 + 0.1 
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Table HA15. Solvent Extraction Data for Binding Constants for Americium with GHA in 3 m 
NaCl at 25°C. f241Am3+1 = lOmy M. fHDEHP1 = lo4 M in Toluene. 

Sample # A(absorbance) A/[HS] PB 
Background, cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 
1 o.oooo 51.5211 6.088 82 82 1753 92 
2 0.0000 51.5211 6.080 84 84 1883 94 
3 0.1118 51.5211 6.131 82 82 1277 113 
4 0.1433 51.5211 6.128 82 82 1348 155 
5 0.1506 51.5211 6.122 82 82 1561 201 
6 0.1721 51.5211 6.110 84 84 1484 194 
7 0.2625 51.5211 6.162 82 82 1296 267 
8 0.277 1 51.5211 6.142 84 84 1355 298 
9 0.3190 51.5211 6.160 82 82 1106 344 
10 0.3456 51.5211 6.173 84 84 1218 359 
11 0.3794 51.5211 6.183 82 82 1052 406 
12 0.4180 51.5211 6.178 84 84 908 415 

logplot = 6.10 + 0.05 logpro = 10.62 f 0.08 

Table J3A16. Solvent Extraction Data for Binding Constants for Americium with GHA in 6 m 
NaCl at 25 “C. f241Am3+1 =: lOmy M. rHDEHP1 = 10m4 M in Toluene. 

Sample # A(absorbance) A/[HS] PHr 

1 0.0000 49.4767 4.854 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

82 82 1000 122 
2 0.0000 49.4767 4.732 84 84 1143 159 
3 0.0853 49.4767 4.844 82 82 515 182 
4 0.0949 49.4767 4.899 82 82 340 183 
5 0.1080 49.4767 4.803 82 82 252 198 
6 0.1234 49.4767 4.813 82 82 201 203 
7 0.1435 49.4767 4.777 84 84 279 168 
8 0.1704 49.4767 4.796 82 82 174 352 
9 0.1818 49.4767 4.786 84 84 180 269 
10 0.2442 49.4767 4.844 82 82 158 578 
11 0.2557 49.4767 4.839 84 84 385 1615 
12 0.3077 49.4767 4.837 84 84 152 631 
13 0.3084 49.4767 4.909 82 82 198 773 
14 0.36 14 49.4767 4.843 84 84 132 763 

logplol = 6.7 -+ 0.1 1ogp*l)* = 11.4 + 0.2 
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Table HA17. Solvent Extraction Data for Binding Constants for Americium with SRFA in 3 m 

NaCl at 25°C. [241Am3+] = lOmy M, [HDEHP] = 10m4 M in Toluene. 

Sample # 

1 
2 
3 
4 
5 
6 

CFAI 7 
eq/105 L PHr 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

0.000 4.72 1 93 93 898 261 
1.966 4.765 93 93 1340 453 
2.624 4.776 93 93 710 304 
3.936 4.800 93 93 1135 540 
5.248 4.753 93 93 570 345 
6.560 4.734 93 93 1030 664 

logplol = 4.63 + 0.03 logploz = 8.17 + 0.08 

Table HA18. Solvent Extraction Data for Binding Constants for Americium with SRFA in 3 m 
NaCl at 25°C. [241Am3f] = lOmy M, [HDEHP] = lOA M in Toluene. 

Sample # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

PAI 3 
PHr 

Background, cpm 
eq/105 L 

Extraction, cpm 
Organic Aqueous Organic Aqueous 

0.0000 4.742 86 86 469 257 
0.0000 4.720 82 82 750 434 
0.0000 4.757 87 87 841 410 
1.3120 4.720 82 82 751 382 
1.3120 4.768 87 87 512 333 
1.3120 4.766 86 86 523 361 
1.9660 4.747 87 87 724 411 
2.6240 4.716 82 82 628 410 
2.6240 4.744 86 86 421 296 
2.6240 4.770 87 87 842 596 
3.2767 4.743 87 87 919 673 
3.9360 4.872 86 86 477 404 
3.9360 4.723 82 82 674 593 
5.2480 4.745 86 86 304 304 
6.5600 4.733 86 86 170 177 
7.8720 4.77 1 87 87 537 696 
9.1840 4.767 87 87 394 561 

logplol = 4.51 + 0.08 logplo2 = 8.0 + 0.2 
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Table HA19. Solvent Extraction Data for Binding Constants for Americium with SRFA in 3 m 
NaCl at 25°C. r24’Am3+1 = lo-’ M. IHDEHPl = 10‘” M in Toluene. 

Sample # PAI 7 
ea/105 L PHr 

Background, cpm Extraction, cpm 
Oreanic Aaueous Organic Aaueous 

1 0.000 5.959 87.3 87.3 2082 86 
2 1.312 6.011 87.3 87.3 2073 93 
3 1.966 5.994 87.3 87.3 1945 121 
4 2.624 6.023 87.3 87.3 2014 131 
5 3.277 6.023 87.3 87.3 1920 142 
6 3.936 6.02 87.3 87.3 1913 163 
7 5.248 6.042 87.3 87.3 2014 141 
8 6.560 6.04 87.3 87.3 1875 142 
9 7.872 6.042 87.3 87.3 1812 174 
10 9.184 6.030 87.3 87.3 1969 171 

1ogpror = 4.97 f 0.04 1ogf.h = 8.4 + 0.3 

Table HA20. Solvent Extraction Data for Binding Constants for Americium with SOFA in 3 m 
NaCl at 25°C. [241Am3+] = lOmy M, [HDEHP] = lOA M in Toluene. 

Sample # 

1 

FAI 7 
eq/105 L 
0.0000 

PHI. 

6.253 

Background, cpm 
Organic Aqueous 

93 93 

Extraction, cpm 
Organic Aqueous 

4642 118 
2 o.oooo 6.054 86 86 1914 97 
3 0.0000 6.046 82 82 1851 86 
4 0.6553 6.27 1 93 93 2504 105 
5 1.3120 6.279 93 93 2996 97 
6 1.3120 6.053 82 82 1916 89 
7 1.9660 6.269 93 93 2078 102 
8 3.9360 6.069 82 82 1869 103 
9 5.2480 6.070 86 86 1869 109 
10 5.2480 6.064 82 82 1884 109 
11 6.5600 6.055 86 86 1810 130 

1ogptor = 4.9 + 0.1 1ogfho2 = 9.29 + 0.06 
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Table HA21. Solvent Extraction Data for Binding Constants for Americium with SOFA in 6 m 

NaCl at 25°C. [241Am3+] = 10“ M, [HDEHP] = lOA M in Toluene. 

Sample # [FAIT 
eq/105 L PHr 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

1 0.000 4.83 1 93 93 356 94 
2 0.000 4.746 86 86 647 118 
3 0.000 4.802 87 87 714 147 
4 0.655 4.694 93 93 868 118 
5 1.312 4.735 93 93 786 132 
6 1.312 4.704 86 86 1106 200 
7 1.312 4.784 87 87 694 179 
8 1.966 4.672 93 93 1697 238 
9 2.624 4.668 93 93 570 158 
10 2.624 4.703 86 86 1141 239 
11 2.624 4.761 87 87 728 251 
12 3.277 4.777 87 87 762 259 
13 3.936 4.68 1 86 86 324 143 
14 3.936 4.780 87 87 717 296 
15 5.248 4.757 87 87 546 274 
16 6.560 4.783 87 87 528 302 
17 7.872 4.705 87 87 547 376 
18 9.184 4.75 1 87 87 495 384 

logplo, = 6.01 + 0.03 logP102 = 9.5 f: 0.3 
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Table HA22. Solvent Extraction Data for Binding Constant for Uranium with LBHA in 3 m 
NaCl at 25 “C. [233 U022’] = 10m7 M, [HDEHP] = 10T5 M in Toluene. 

Sample # A(absorbance) A/[HS] PHr 
Background, cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 
1 0.0000 30.4736 4.741 86.00 74.00 2 905.30 224.00 
2 0.0131 30.4736 4.796 81.30 76.00 1 400.80 189.00 
3 0.0173 30.4736 4.77 1 67.90 74.70 1 275.80 197.60 
4 0.0479 30.4736 4.772 69.80 72.20 1 468.70 217.20 
5 0.0765 30.4736 4.776 76.90 80.30 689.80 307.70 
6 0.0908 30.4736 4.778 83.50 72.40 704.40 279.30 
7 0.1392 30.4736 4.78 1 72.10 70.40 587.00 368.10 
8 0.1505 30.4736 4.790 70.60 68.10 519.30 337.00 
9 0.1945 30.4736 4.797 71.50 72.70 482.40 386.30 
10 0.268 1 30.4736 4.82 1 66.70 77.40 471.00 670.80 
11 0.3586 30.4736 4.828 71.90 69.00 367.00 707.70 

logplol = 6.64 +: 0.03 1ogp*iJ2 = 11.0 + 0.1 

Table HA23. Solvent Extraction Data for Binding Constant for Uranium with LBHA in 3 m 
NaCl at 25 “C. [233 U022’] = 10e7 M, [HDEHP] = 10m5 M in Toluene. 

Sample # A(absorbance) A/[HS] pHr 

1 0.0000 35.6050 4.844 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

52.50 60.00 2 272.40 226.00 
2 0.0485 26.1950 4.83 1 56.80 58.50 1391.80 285.60 
3 0.0812 26.1950 4.820 47.50 61.50 945.00 299.20 
4 0.1210 26.1950 4.863 63.50 61.00 665.00 394.60 
5 0.1361 26.1950 4.833 60.00 51.50 460.00 249.40 
6 0.1618 26.1950 4.839 130.50 61.50 422.60 278.80 
7 0.1811 26.1950 4.824 61.00 63.00 400.00 334.60 
8 0.1831 26.1950 4.821 52.50 50.50 306.40 266.40 
9 0.2007 26.1950 4.836 54.50 62.00 410.20 413.60 
10 0.23 13 26.1950 4.868 50.00 58.50 315.80 327.40 

logplol = 6.56 f 0.03 
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Table HA24. Solvent Extraction Data for Binding Constant for Uranium with LBHA in 3 m 
NaCl at 25°C. [233 U022’] = 10m7 M, [HDEHP] = 10e5 M in Toluene. 

Sample # A(absorbance) A/[HS] pHr 

1 0.0000 32.23 15 6.009 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 
77.60 66.00 1 881.90 88.00 

2 0.0274 32.23 15 
3 0.0589 32.23 15 
4 0.0998 32.23 15 
5 0.1267 32.23 15 
6 0.1920 32.23 15 
7 0.297 1 32.23 15 
8 0.3260 32.23 15 
9 0.3566 32.23 15 

1ogpror = 7.15 & 0.02 

6.017 68.70 67.90 908.00 189.30 
6.028 68.20 65.10 1 016.80 225.80 
6.037 63.30 59.60 998.60 374.10 
6.044 65.30 63.80 794.70 377.80 
6.046 68.10 63.90 639.90 350.80 
6.046 58.70 62.50 697.50 581.00 
6.053 68.30 63.00 653.20 548.70 
6.052 65.20 61.80 455.20 435.60 

Table HA25. Solvent Extraction Data for Binding Constant for Uranium with LBHA in 3 m 
NaCl at 25°C. [233 UO2*‘] = lob7 M, [HDEHP] = 10m5 M in Toluene. 

Sample # A(absorbance) A/[HS] PHr 

1 0.0000 33.8965 6.025 

Background, cnm Extraction. cnm 
Organic Aqueous Organic Aqueous 
221.00 72.50 2 904.08 126.40 

0.0877 33.8965 6.055 156.00 
0.1757 33.8965 6.058 282.00 
0.2140 33.8965 6.066 255.00 
0.268 1 33.8965 6.072 141.00 
0.3211 33.8965 6.072 84.00 
0.3287 33.8965 6.079 119.00 
0.3527 33.8965 6.078 261.50 
0.3920 33.8965 6.087 60.50 

10 0.459 1 33.8965 6.101 58.00 
1ogpror = 7.53 f 0.03 1ogp102 = 11 f 1 

104.00 2 234.80 246.20 
126.00 2 579.81 471.20 
190.00 1721.00 550.20 
92.50 1 030.80 511.40 
117.50 1 086.20 660.40 
173.00 1 001.40 710.60 
93.50 1 472.20 865.40 
79.50 736.20 576.00 
57.00 827.60 748.00 
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Table HA26. Solvent Extraction Data for Binding Constant for Uranium with LBHA in 6 m 
NaCl at 25°C. [233 U022’] = 10m7 M, [HDEHP] = 10m5 M in Toluene. 

Sample # A(absorbance) A/[HS] PHr 
Background, cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 
1 0.0000 27.9800 4.772 54.60 58.00 2 107.20 214.00 
2 0.0368 27.9800 4.75 1 63.00 61.80 605.40 164.00 
3 0.0354 27.9800 4.760 51.60 54.60 874.60 131.80 
4 0.0703 27.9800 4.758 77.20 60.80 344.40 161.00 
5 0.0635 27.9800 4.770 62.00 64.40 5 10.20 185.80 
6 0.0915 27.9800 4.765 59.00 55.60 273.40 194.60 
7 0.0395 27.9800 4.754 63.80 59.40 696.00 149.60 
8 0.0786 27.9800 4.770 51.40 60.20 396.00 162.80 
9 0.0912 27.9800 4.776 51.60 62.60 171.00 144.20 
10 0.1288 27.9800 4.772 57.80 62.20 398.80 239.20 
11 0.0095 27.9800 4.763 55.20 72.20 875.20 178.00 

logplol = 7.54 f 0.06 logpro = 12.48 + 0.07 

Table I&427. Solvent Extraction Data for Binding Constant for Uranium with LBHA in 6 m 
NaCl at 25°C. [233 U022’] = 10m7 M, [HDEHIP] = 10e5 M in Toluene. 

Sample # A(absorbance) A/[HS] PHr 
Background, cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 
1 0.0000 29.1599 4.699 64.50 45 .oo 391.33 1 801.00 
2 0.0000 29.1599 4.685 68.33 64.00 1 945.20 284.80 
3 0.0000 29.1599 4.691 63.00 48.33 1 966.00 600.20 
4 0.082 1 29.1599 4.709 55.00 57.00 5 14.40 218.20 
5 0.1067 29.1599 4.709 74.67 56.00 371.80 218.20 
6 0.1372 29.1599 4.73 1 55.67 53.67 370.20 244.20 
7 0.1652 29.1599 4.753 58.00 49.67 249.80 24 1.40 

1ogp,o, = 7.15 + 0.09 1ogp,()2 = 11.7 & 0.1 
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Table HA28. Solvent Extraction Data for Binding Constant for Uranium with LBHA in 6 m 
NaCl at 25°C. [233 UOZ~+] = 10m7 M, [HDEHP] = 10m5 M in Toluene. 

Sample # A(absorbance) A./[HS] pHr 

1 0.0000 31.1450 6.553 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

57.00 53.80 1 900.80 147.40 
0.0509 31.1450 6.558 80.20 60.00 1 079.60 155.20 
0.1126 31.1450 6.568 71.40 59.00 874.00 261.60 
0.1076 31.1450 6.559 56.20 59.40 666.40 224.40 
0.1269 31.1450 6.567 63.00 56.80 643.00 203.00 
0.1737 31.1450 6.573 70.80 57.20 569.80 226.00 
0.1396 31.1450 6.575 57.80 57.20 615.00 212.80 
0.2131 31.1450 6.587 52.20 65.20 516.80 236.40 
0.2409 31.1450 6.583 70.20 57.80 803.60 322.00 

lo&r = 7.83 + 0.06 

Table HA29. Solvent Extraction Data for Binding Constant for Uranium with LBHA in 6 m 
NaCl at 25°C. [233 U022’] = 10m7 M, [HDEHP] = 10m5 M in Toluene. ---.-__-. 

Sample # A(absorbance) A/[HS] pHr Backgrounl cl. CDrn Extraction- cnm 
Organic Aqueous Organic Aqueous 

1 0.0000 32.2112 6.494 55.00 77.00 1 942.60 192.00 
2 0.0000 
3 0.0000 
4 0.079 1 
5 0.1254 
6 0.1545 
7 0.1896 
8 0.2369 
9 0.2487 
10 0.2633 

39.4865 

32.2112 
32.2112 
32.2112 
32.2112 
32.2112 
32.2112 
32.2112 

11 0.3346 32.2112 
logplol = 8.48 + 0.03 

6.505 62.67 57.33 2 359.80 192.60 
6.537 53.67 60.00 2 597.60 111.60 
6.509 56.33 69.33 1631.00 242.80 
6.514 55.67 60.33 725.60 201.60 
6.512 56.00 55.33 979.20 214.00 
6.513 68.33 47.33 588.40 211.20 
6.515 53.00 61.00 639.40 261.60 
6.537 57.33 51.67 663.80 263.00 
6.528 50.67 46.33 674.20 278.00 
6.523 57.67 126.33 624.60 406.00 
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Table HA30. Solvent Extraction Data for Binding Constant for Uranium with GHA in 3 m 
NaCl at 25°C. [233 U022’] = 10e7 M, [HDEHP] = 10e5 M in Toluene. 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 
214.50 138.00 2 982.02 234.20 

Sample # A(absorbance) A/[HS] PHr 

1 0.0000 30.0550 4.891 
2 0.1085 35.6936 4.975 62.50 
3 0.2000 35.6936 4.994 722.50 
4 0.2935 35.6936 4.594 63.00 
5 0.4191 35.6936 4.674 85.50 
6 0.4821 35.6936 4.736 71.00 
7 0.5599 35.6936 4.803 59.00 
8 0.5988 35.6936 4.869 60.00 
9 0.6329 35.6936 4.838 82.00 

logplo, = 6.69 f 0.04 logplo2 = 10.68 f 0.06 

60.00 1 707.40 261.00 
73.50 2 209.58 503.20 
58.00 876.40 493.60 

201.00 661.60 841.20 
54.50 610.80 704.40 
54.00 584.80 704.40 

289.00 662.00 1 280.80 
53.50 501.20 939.60 

Table HA31. Solvent Extraction Data for Binding Constant for Uranium with GHA in 3 m 
NaCl at 25°C. [233 U022’] = 10T7 M, [HDEHP] = lob5 M in Toluene. 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

52.50 60.00 2 272.40 226.00 

Sample # A(absorbance) A/[HS] PHr 

1 0.0000 35.6050 4.844 
2 0.0834 35.6050 4.833 61.50 
3 0.1334 35.6050 4.824 68.00 
4 0.1722 35.6050 4.843 68.00 
5 0.2368 35.6050 4.861 58.00 
6 0.2510 35.6050 4.840 51.00 
7 0.3043 35.6050 4.833 67.00 
8 0.3176 35.6050 4.836 56.50 
9 0.3283 35.6050 4.829 57.00 
10 0.3733 35.6050 4.817 76.00 
11 0.4028 35.6050 4.832 57.00 

logplol = 6.56 + 0.07 lo&o2 = 11.04 f 0.05 

54.50 1 514.40 280.80 
47.00 1 229.40 508.80 
51.00 699.00 564.40 
61.50 660.40 614.80 
63.00 595.20 583.40 
48.00 600.40 834.80 
67.50 421.40 730.20 
52.00 449.20 817.60 
66.00 521.40 1 126.60 
59.00 411.80 1 004.60 
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Table HA32. Solvent Extraction Data for Binding Constant for Uranium with GHA in 3 m 
NaCl at 25°C. [233 U022’] = 10e7 M, [HDEHP] = 10m5 M in Toluene. 

Sample # A(absorbance) IIV[HS] pHr 
Background, cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 
1 0.0000 33.8965 6.025 22 1 .oo 72.50 2 904.08 126.40 
2 0.1564 40.7496 5.686 59.50 61.50 1 584.00 308.40 
3 0.2743 40.7496 5.725 53.00 54.00 1 757.20 475.60 
4 0.3867 40.7496 5.754 52.00 66.50 1 823.20 957.80 
5 0.5156 40.7496 5.784 80.00 126.00 915.60 846.00 
6 0.6237 40.7496 6.013 400.50 72.50 1 722.80 973.20 
7 0.6553 40.7496 6.028 59.00 106.50 859.20 876.20 
8 0.693 1 40.7496 6.054 117.00 81.00 1 052.20 1 179.40 
9 0.7181 40.7496 6.061 293.50 212.50 1 131.00 965.00 
10 0.7768 40.7496 6.080 266.50 327.00 968.00 1 155.00 
11 0.9059 40.7496 6.092 455.00 133.00 1 160.80 1 265.80 

logplot = 7.07 +- 0.05 

Table HA33. Solvent Extraction Data for Binding Constant for Uranium with GHA in 3 m 
NaCl at 25°C. [233 U022f] = 10m7 M, [HDEHP] = 10m5 M in Toluene. 

Sample # A(absorbance) A/[HS] PHr 
Background, cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 
1 0.0000 39.6100 6.282 51.50 56.50 2 862.20 203.20 
2 0.1351 39.6100 6.286 53.00 59.00 1 913.20 337.60 
3 0.2174 39.6100 6.286 59.00 63.00 1 228.20 524.20 
4 0.2785 39.6100 6.286 62.00 51.50 1 236.60 663.80 
5 0.3500 39.6100 6.289 54.50 61.50 880.60 694.80 
6 0.4007 39.6100 6.295 66.50 65.50 761.60 813.00 
7 0.4386 39.6100 6.289 67.50 58.50 1 068.60 1 020.00 
8 0.4637 39.6100 6.311 58.00 50.00 768.60 906.20 
9 0.4799 39.6100 6.310 52.00 50.50 666.80 8 10.40 
10 0.5665 39.6100 6.305 49.00 68.50 744.60 1 080.80 
11 0.575 1 39.6100 6.296 51.50 61.00 591.40 961.40 

logpro, = 8.08 + 0.02 
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Table HA34. Solvent Extraction Data for Binding Constant for Uranium with GHA in 3 m 
NaCl at 25°C. [233 U022’] = 10m7 M, [HDEHP] = lob5 M in Toluene. 

Sample # A(absorbance) A/[HS] PHr 
Background, cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 
1 0.0000 27.9800 4.772 54.60 58.00 2 107.20 214.00 
2 0.0342 33.1450 4.771 52.40 59.80 906.60 159.40 
3 0.0447 33.1450 4.795 55.60 54.60 632.20 172.20 
4 0.0486 33.1450 4.781 77.00 58.40 586.20 196.20 
5 0.1111 33.1450 4.833 74.60 56.80 345 .oo 227.00 
6 0.1254 33.1450 4.819 70.60 59.00 347.60 307.80 
7 0.1272 33.1450 4.820 58.20 58.60 417.60 360.00 
8 0.1993 33.1450 4.804 59.20 63.80 270.40 422.40 

1ogpror = 7.77 + 0.03 logpro = 12.19 f 0.06 

Table JL435. Solvent Extraction Data for Binding Constant for Uranium with GHA in 6 m 
NaCl at 25°C. [233 UOz2+] = 10s7 M, [HDEHP] = 10m5 M in Toluene. 

Sample # A(absorbance) A/[HS] pHr 
Background, cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 
1 0.0000 29.1599 4.699 64.50 45.00 391.33 1 801.00 
2 o.oooo 33.5741 4.685 68.33 64.00 1 945.20 284.80 
3 0.0000 - 4.691 63.00 48.33 1 966.00 600.20 
4 0.0837 33.5741 4.677 62.00 58.33 1421.40 202.00 
5 0.0990 33.5741 4.686 60.33 68.67 560.60 315.60 
6 0.2118 33.5741 4.7 14 55.33 59.67 623.80 804.00 
7 0.2524 33.5741 4.677 52.33 51.00 312.20 473.20 
8 0.459 1 33.5741 4.68 1 59.33 57.67 514.80 1 286.40 
9 0.4249 33.5741 4.719 58.67 64.67 376.40 744.60 

logp~o, = 7.40 + 0.05 
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Table HA36. Solvent Extraction Data for Binding Constant for Uranium with GHA in 6 m 
NaCl at 25°C. [233 UOZ~‘] = 10m7 M, [HDEHP] = 10m5 M in Toluene. 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

57.00 53.80 1 900.80 147.40 

Sample # A(absorbance) A/[HS] pH.r 

1 0.0000 31.1450 6.553 
2 0.0689 35.9700 6.565 63.20 
3 0.1100 35.9700 6.574 50.60 
4 0.1546 35.9700 6.575 71.40 
5 0.1861 35.9700 6.578 61.80 
6 0.2711 35.9700 6.594 57.00 
7 0.2793 35.9700 6.590 59.60 
8 0.3029 35.9700 6.588 58.20 
9 0.3063 35.9700 6.584 56.40 
10 0.4151 35.9700 6.586 60.20 

logp,ot = 8.49 & 0.02 lo&o2 = 12.61 + 0.06 

61.60 1 549.60 287.80 
58.40 1 105.00 365.00 
58.80 994.40 373.20 
62.20 907.60 408.80 
63.00 904.40 626.60 
63.20 603 .OO 403.60 
56.60 1 076.60 793.80 
54.80 700.80 513.40 
70.60 592.40 737.60 . 

Table HA37. Solvent Extraction Data for Binding Constant for Uranium with GHA in 6 m 
NaCl at 25°C. [233 U022’] = 10m7 M, [HDEHP] = 10e5 M in Toluene. 

Sample # A(absorbance) A/[HS] PHr 
Background, cpm Extraction, cpm 

Organic Aqueous Organic Aqueous 

1 0.0000 32.2112 6.494 55.00 77.00 1 942.60 192.00 
0.0000 
0.0000 
0.4260 
0.1277 
0.1715 
0.2428 
0.3070 
0.486 

39.4865 

39.4865 
39.4865 
39.4865 
39.4865 
39.4865 
39.4865 

10 0.5005 39.4865 
logpro = 8.50 + 0.06 

6.505 62.67 57.33 2 359.80 192.60 
6.537 53.67 60.00 2 597.60 111.60 
6.53 1 59.00 63.67 1 476.00 655.40 
6.512 51.33 54.33 1 909.80 269.40 
6.514 56.00 55.67 1 913.00 283.40 
6.517 69.33 58.00 1 830.80 549.80 
6.537 53.33 54.67 1 366.00 492.20 
6.540 51.67 66.33 1 228.40 747.00 
6.548 55.00 63.67 960.60 784.00 
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Table HA3S. Solvent Extraction Data for Binding Constant for Uranium with SWA in 3 m 
NaCl at 25°C. [233 U022’] = 10y7 M, [HDEHP] = 10s5 M in Toluene. 

Sample # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

[FAI 
eq/lO’L 
0.000 
1.966 
3.936 
5.898 
7.872 
9.184 
9.830 
10.496 
11.808 
13.120 

PHr 

4.891 
4.95 1 
4.918 
4.897 
4.878 
4.900 
4.889 
4.873 
4.830 
4.860 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 
214.50 138.00 2 982.02 234.20 
191.50 56.50 2 445.50 132.40 
201.50 89.00 2 710.83 240.20 
141.50 260.50 2 216.02 518.80 
99.50 125.00 3 246.23 394.40 
127.50 99.50 2 459.72 445.20 
107.50 203 .OO 2 320.35 490.00 
767.00 74.50 3 145.60 428.00 
186.00 104.00 2 156.67 441.20 
126.50 287.00 1712.00 609.20 

logplO, = 5.73 2 0.06 

Table HA39. Solvent Extraction Data for Binding Constant for Uranium with SRFA in 3 m 
NaCl at 25°C. [233 U022f] = 10e7 M, [HDEHP] = 10e5 M in Toluene. 

Sample # VA1 
PHr 

Background, cpm Extraction, cpm 
eq/lO’L Organic Aqueous Organic Aqueous 

1 0.000 4.844 52.50 60.00 2 272.40 226.00 
2 1.966 4.804 67.00 62.00 2 541.00 380.80 
3 3.936 4.810 64.50 59.50 2 130.20 306.80 
4 5.898 4.801 52.50 64.00 1 946.00 377.40 
5 7.872 4.804 52.00 62.50 2 322.80 454.40 
6 9.184 4.795 56.00 55.00 1 803.40 376.80 
7 9.830 4.787 59.00 62.00 2 235.00 564.20 
8 10.496 4.79 1 57.00 57.50 1 684.60 457.20 
9 11.141 4.777 46.50 59.00 2 121.40 555.20 
10 11.808 4.796 46.50 58.00 1 701.60 460.00 
11 13.120 4.794 70.00 56.00 1 974.60 555.20 

1ogprrJr = 5.11 & 0.05 
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Table HA40. Solvent Extraction Data for Binding Constant for Uranium with SOFA in 3 m 
NaCl at 25°C. [233 UOZ~‘] = 10V7 M, [HDEHP] = low5 M in Toluene. 

Sample # PAI 
eq/105L PHr 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

1 0.000 6.025 22 1 .oo 72.50 2 904.08 126.40 
2 1.966 6.183 156.50 206.50 3 046.04 338.40 
3 3.936 6.183 186.50 111.00 2 215.18 296.80 
4 5.898 6.181 64.00 69.50 1 736.20 491.20 
5 7.872 6.170 70.50 58.50 1 154.20 466.00 
6 9.184 6.183 72.00 66.50 1 660.60 775.80 
7 9.830 6.186 57.50 153.00 2 340.81 459.40 
8 10.496 6.190 75.50 67.00 2 126.42 517.00 
9 11.141 6.205 48.00 61.00 2 314.25 427.60 

logplol = 6.77 f 0.04 

Table HA41. Solvent Extraction Data for Binding Constant for Uranium with SRFA in 3 m 
NaCl at 25°C. [233 UOz2+] = 10m7 M, [HDEHP] = 10T5 M in Toluene. 

Sample # VA1 
eq/105L PHr 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

1 0.000 6.282 51.50 56.50 2 862.20 203.20 
2 1.966 6.303 59.50 55.00 1 973.20 266.00 
3 3.936 6.286 57.50 57.00 2 013.60 391.20 
4 5.898 6.278 54.50 55.50 1 748.80 551.80 
5 7.872 6.272 64.00 58.00 2 228.00 686.80 
6 9.184 6.270 51.00 64.50 1 728.20 630.60 
7 9.830 6.284 63.50 73.00 2 190.20 775.40 
8 10.496 6.291 50.00 66.00 1731.20 670.20 
9 11.141 6.292 52.00 54.00 1 621.20 725.00 
10 11.808 6.283 56.50 71.50 1 967.80 830.80 
11 13.120 6.286 55.00 62.00 1 829.00 827.00 

logprOr = 6.32 + 0.04 
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Table HA42. Solvent Extraction Data for Binding Constant for Uranium with SRFA in 6 m 
NaCl at 25°C. [233 UOz2’] = 10m7 M, [HDEHPl = 10s5 M in Toluene. 

Sample # .FAl 
eq/lO’L 

PHr 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

0.000 4.772 54.60 58.00 
1.968 4.782 72.80 57.20 
5.904 4.787 52.00 60.80 
7.872 4.840 53.20 58.00 
6.560 4.874 66.20 56.80 
11.152 4.801 59.80 54.80 
11.808 4.776 55.00 84.40 
13.120 4.779 62.20 55.60 

2 107.20 
1 769.20 
1 352.40 
1 603.80 
1 698.00 
1 167.20 
1 152.20 
1 553.40 

214.00 
201.20 
220.80 
245 -00 
266.20 
245.20 
280.60 
3 10.80 

logprol = 5.82 + 0.05 

Table JX443. Solvent Extraction Data for Binding Constant for Uranium with SRFA in 6 m 
NaCl at 25°C. [233 U022’] = 10e7 M, [HDEHP] = 10m5 M in Toluene. 

Sample # PAI 
eq/lO’L PHr 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

1 0.000 4.699 64.50 45.00 391.33 1801.00 
2 0.000 4.685 68.33 64.00 1 945.20 284.80 
3 0.000 4.69 1 63.00 48.33 1 966.00 600.20 
4 1.968 4.675 59.33 60.00 2 196.00 278.80 
5 7.872 4.656 50.00 56.67 1 772.40 335.00 
6 10.496 4.681 54.33 47.33 1 623.80 341.00 
7 11.808 4.675 63.33 48.00 1 857.80 380.60 
8 9.184 4.653 57.33 54.33 1 522.00 472.80 
9 13.120 4.695 57.33 63.33 1 747.20 1 026.40 

logpro, = 5.63 f 0.05 
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Table HA44. Solvent Extraction Data for Binding Constant for Uranium with SRFA in 6 m 
NaCl at 25°C. [233 UOZ~‘] = 1O-7 M, [HDEHF] = 10e5 M in Toluene. 

Sample # FAI 
eq/l 05L PHr 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

1 0.000 6.553 57.00 53.80 1 900.80 147.40 
2 1.966 6.576 61.80 51.20 1 977.80 185.00 
3 3.936 6.576 65.60 73.40 1 757.40 240.20 
4 5.898 6.568 61.20 55.80 1 757.40 354.00 
5 7.872 6.556 62.80 61.40 1 911.60 438.80 
6 6.586 6.572 62.40 60.80 1781.40 411.60 
7 11.119 6.57 1 63.00 62.20 1 827.60 536.80 
8 11.784 6.555 57.40 63.40 1 612.60 428.20 
9 13.068 6.552 58.00 53.20 1 545.60 518.20 

logplol = 7.78 rt 0.05 

Table HA45. Solvent Extraction Data for Binding Constant for Uranium with SRFA in 6 m 
NaCl at 25°C. [233 UOz2+] = 10m7 M, [HDEHP] = 10m5 M in Toluene. 

Sample # PAI 
eq/l 05L PHr 

Background, cpm Extraction, cpm 
Organic Aqueous Organic Aqueous 

1 0.000 6.494 55.00 77.00 1 942.60 192.00 
2 0.000 6.505 62.67 57.33 2 359.80 192.60 
3 0.000 6.537 53.67 60.00 2 597.60 111.60 
4 1.968 6.528 55.67 199.67 2 420.00 48 1.20 
5 3.936 6.526 50.00 49.67 2 285.20 338.60 
6 5.904 6.524 56.33 53.00 2 124.40 459.80 
7 7.872 6.524 61.67 63.67 2 303.20 533.20 
8 9.184 6.529 57.67 64.67 2 129.80 548.20 
9 10.496 6.549 70.00 154.67 1 978.80 768.80 
10 11.808 6.548 58.67 198.33 1918.60 967.20 
11 13.120 6.548 60.00 50.00 2 438.20 596.40 

logp,0l = 7.892 0.04 
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