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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
WTIPP 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(Il), Th(IV), U(VI), Np(V) or
Am(III).
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at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, Titrant = 0.03 M

NaOH in 1.0 m NaCl, pcH = pHr 4+ 0.316. ..ccccooiiiiiiiiiieiicienieeetereteteeeranean 153
Table AD53. 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 mmol of Oxalic Acid, Titrant = 0.20

M HClin 1.0 m NaCl, pcH = pHT + 0.356........cccootriimiieenirereeceeeete e 154
Table AD54. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 1.0 m NaCl

at 25°C. Imitial Volume = 13.00 mL, 0.250 mmol Oxalic Acid, Titrant = 0.20 M

HClin 1.0 m NaCl, pcH = pHr + 0.338. .....ooiiierere et 155
Table ADS55. 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 mmol Oxalic Acid, Titrant = 0.030 M

NaOH in 2.0 m NaCl, pcH = pHI + 0.518. .cccoiiiiiieieiieerne e seesee e eenennenens 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 mmol of Oxalic Acid, Titrant = 0.030

M NaOH in 2.0 m NaCl, pcH = pHr + 0.690.......c..ccecvirervrrieeeeeeeeeeeee e 157
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 mmol Oxalic Acid, Titrant = 0.030 M

NaOH in 3.0 m NaCl, pcH = pHr + 0.690. .........coooiiiereneee e 158
Table AD58. 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 mmol Oxalic Acid, Titrant = 0.030 M

NaOH in 3.0 m NaCl, pcH = pHr 4 0.690. ......cc.oooimiiiiiie e 159
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Table ADS59. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 5.0 m NaCl

at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, Titrant = 0.030 M

NaOH in 5.0 m NaCl, pcH = pHr 4 1.167. ..cocooviniiiieiiiriienccetcsneaen 160
Table AD60. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 5.0 m NaCl

at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, Titrant = 0.030 M

NaOH in 5.0 m NaCl, pcH = pHr + 1.155. .o 161
Table AD61. 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 mmol Citric Acid, 0.015 mmol excess

HClI, Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.050...........c.ccc.c.... 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 mmol Citric Acid, 0.015 mmol excess

HCI, Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.031. ...........c.ccc... 163
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 mmol excess

HCI, Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.130. ....................... 164
Table AD64. 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 mmol excess

HCI, Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.125. ...........c.ccc.... 166
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 mmol Citric Acid, 0.015 mmol excess

HCI, Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.183..........ccc..ee...... 167
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 mmol Citric Acid, 0.015 mmol

excess HCI, Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.159............. 168
Table AD67. 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 mmol Citric Acid, 0.015 mmol excess

HCI, Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.3%4. ....................... 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 mmol Citric Acid, 0.015 mmol

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 mmol Citric Acid, 0.015 mmol excess

HCI, Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH =pHr + 0.318.....................ce. 171
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 mmol Citric Acid, 0.015 mmol excess

HC], Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.511.......cccccceeucenee. 172
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 mmol Citric Acid, 0.015 mmol excess

HClI, Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.507. ......cccvruenenen. 173
Table AD72. 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 mmol Citric Acid, 0.015 mmol excess

HC], Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH=pHr + 0.711..................... 174
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 mmol Citric Acid, 0.015 mmol excess

HC], Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.699. .......c.ccoeeennee. 176
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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 mL, 0.0150 mmol Citric Acid, 0.015 mmol excess
HCI, Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.097. ..........ccccecece. 177
Table AD7S. 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 mmol excess
HC], Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.086. ..........ccccc.c..c.. 178
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 mmol EDTA, 0.15 mmol Excess HCI,
Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.085.....cceorienicininne. 179
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 mmol EDTA, 0.15 mmol Excess HCl,
Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.063........cccceoevirceurnrrnnne 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 mmol EDTA, 0.15 mmol Excess HCI,
Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH =7 - 3(mV + 17.23)/(158.37 +
17.23) - 0.014 .ottt ettt s ettt n 182
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 mmol EDTA, 0.15 mmol Excess HCI,
Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = 7 - 3(mV + 19.40)/(157.31 +
19.40) = 0.130. ..cniee et ettt 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 mmol EDTA, 0.15 mmol Excess HCI,
Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = 7 - 3(mV + 19.40)/(157.31 +
19.40) - 0.100. ...ttt st et en e s enearenee 184
Table AD81. Potentiometric Titration Data for the pK, Values of EDTA in 0.50 m NaCl at
25°C. Initial Volume = 15.0 mL., 0.0150 mmol EDTA, 0.15 mmol Excess HCl,
Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH =7 - 3(mV + 19.40)/(157.31 +
19.40) 4 0.010. oot e 185
Table AD82. Potentiometric Titration Data for the pK, Values of EDTA in 0.50 m NaCl at
25°C. Initial Volume = 15.0 mL, 0.0150 mmol EDTA, 0.15 mmol Excess HCI,
Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH =7 - 3(mV + 19.25)/(157.35 +
19.25) 4 0.041. oottt e 186
Table AD83. Potentiometric Titration Data for the pK, Values of EDTA in 1.00 m NaCl at
25°C. Initial Volume = 15.0 mL, 0.0150 mmol EDTA, 0.15 mmol Excess HCI,
Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.202........cccoceeeeieinccennenn. 187
Table AD84. Potentiometric Titration Data for the pK, Values of EDTA in 1.00 m NaCl at
25°C. Imitial Volume = 15.0 mL, 0.0150 mmol EDTA, 0.15 mmol Excess HCI,
Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.178......ccccorivinrienee. 189
Table AD85. Potentiometric Titration Data for the pK, Values of EDTA in 2.00 m NaCl at
25°C. Imitial Volume = 15.0 mL, 0.0150 mmol EDTA, 0.15 mmol Excess HCI,
Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH=pHr + 0.398........cc.ccocvvirrevcnnn. 190
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 mmol EDTA, 0.15 mmol Excess HC],
Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.438........c.cccovivnernnnene. 192
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Table AD87. 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 mmol Excess HCI,

Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.566............cococvriinnnnn. 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 mmol Excess HCI,

Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.583.....c.cccccccorvininnnnnns 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 mmol EDTA, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH=pHr + 1.04........cccoorrirrvnnn. 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 mmol EDTA, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH=pHr + 1.021.....ccccccoccivvivininennns 197
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 mmol Oxine, 0.015 mmol Excess HCI,

Titrant = 0.0020 M NaOH, pcH = pHr - 0.209. ......coriivrienieeicincctnreeeeees 199
Table AD92. Potentiometric Titration Data for the pK, Values of Oxine in 0.0010 m NaCl at

25°C. Initial Volume = 10.0 mL, 0.0122 mmol Oxine, 0.010 mmol Excess HCI,

Titrant = 0.0020 M NaOH, pcH = pHr - 0.209. ......cocoiiiriieriniceiineeceeene e 200
Table AD93. Potentiometric Titration Data for the pK, Values of Oxine in 0.0010 m NaCl at

25°C. Initial Volume = 10.0 mL, 0.0122 mmol Oxine, 0.010 mmol Excess HCI,

Titrant = 0.0020 M NaOH, pcH = pHr - 0.215. ..o 201
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 HCI,

Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.028.....c.ccococceviniinnnnne. 202
Table AD95. 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 HCI,

Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.042...........ccccocvvvirvrnnnnnn. 203
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 mmo] Oxine, 0.15 mmol Excess HC],

Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.039.........ccccoeiirnnninnnn 205
Table AD97. Potentiometric Titration Data for the pK, Values of Oxine in 0.30 m NaCl at

25°C. Imitial Volume = 15.0 mL, 0.015 mmol Oxine, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.105........cocoerernnnnns 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 mmol Oxine, 0.15 mmol Excess HC],

Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.093..........ccccoociniinnnnnnn 209
Table AD99. Potentiometric Titration Data for the pK, Values of Oxine in 0.30 m NaCl at

25°C. Initial Volume = 15.0 mL, 0.015 mmol Oxine, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.117...ccccooiccniiiinininnne 211
Table AD100. Potentiometric Titration Data for the pK, Values of Oxine in 0.50 m NaCl at

25°C. Initial Volume = 15.0 mL, 0.015 mmol Oxine, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.145.....c.ccovrvriinninen. 213
Table AD101. Potentiometric Titration Data for the pK, Values of Oxine in 0.50 m NaCl at

25°C. Initial Volume = 15.0 mL, 0.015 mmol Oxine, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.159. ... 214
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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 mmol Oxine, 0.15 mmol Excess HCI,
Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH = pHr + 0.0181........cccecvinenneee.

Table AD103. Potentiometric Titration Data for the pK, Values of Oxine in 1.00 m NaCl at
25°C. Initial Volume = 15.0 mL, 0.015 mmol Oxine, 0.15 mmol Excess HCI,
Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.295.......ccccevrrrernnnnen.

Table AD104. Potentiometric Titration Data for the pK, Values of Oxine in 1.00 m NaCl at
25°C. Initial Volume = 15.0 mL, 0.015 mmol Oxine, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.326.......cccccevivirnrnnannnne. )

Table AD105. Potentiometric Titration Data for the pK, Values of Oxine in 1.00 m NaCl at
25°C. Initial Volume = 15.0 mL, 0.015 mmol Oxine, 0.15 mmol Excess HCI,
Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.307....ccccceevereenreennen.
Table AD106. Potentiometric Titration Data for the pK, Values of Oxine in 1.00 m NaCl at
25°C. Initial Volume = 15.0 mL, 0.015 mmol Oxine, 0.15 mmol Excess HCI,
Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.287.......ccoeeeeirernnnncnn.
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 mmol Oxine, 0.15 mmol Excess HC],
Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.298........ccccovrvecrrnrnnnen
Table AD108. Potentiometric Titration Data for the pK, Values of Oxine in 2.00 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 1.97 m NaCl, pcH = pHr + 0.501...ccccorveininiinnnene
Table AD109. Potentiometric Titration Data for the pK, Values of Oxine in 2.00 m NaCl at
25°C. Initial Volume = 15.0 mL, 0.015 mmol Oxine, 0.15 mmol Excess HCI,
Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.510.....c.ccccoevnenvcnnncnne.
Table AD110. Potentiometric Titration Data for the pK, Values of Oxine in 2.00 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 1.97 m NaCl, pcH = pHr + 0.509..........cccceevvrnennnnnnnne.
Table AD111. 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 mmol Excess HC],
Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.686.........cccceevevecenrennnnene.
Table AD112. 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 mmol Excess HCl,
Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.692.........cceecvrrirrernnnnne.
Table AD113. 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 mmol Excess HCl,
Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.709........cccccevereivnnnnsne.
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 mmol Oxine, 0.15 mmol Excess HCI,
Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH = pHr + 1.117..ccocoennniirnee.
Table AD115. Potentiometric Titration Data for the pK, Values of Oxine in 5.00 m NaCl at
25°C. Initial Volume = 15.0 mL, 0.015 mmol Oxine, 0.15 mmol Excess HCI,
Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH =pHr + 1.107. ...
Table AD116. Potentiometric Titration Data for the pK, Values of Oxine in 5.00 m NaCl at
25°C. Initial Volume = 15.0 mL, 0.015 mmol Oxine, 0.15 mmol Excess HCI,
Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH=pHr+ 1.114........cooceririrrn.n.
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Table AD117. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in
0.0020 m NaCl at 25°C. Initial Volume = 10.0 mL, 0.0010 mmol 1,10-
Phenanthroline, 0.001 mmol Excess HCI, Titrant = 0.0020 M NaOH, pcH= pHr -

0. 183 ettt eessa— et ee e ———taaaaaeeeiabaaa e e ————atesaeasnsrreaeeaasaaaeaaaasbaeannnns 241

Table AD118. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in
0.002 m NaCl at 25°C. Initial Volume = 10.0 mL, 0.010 mmol 1,10-

Phenanthroline, 0.010 mmol Excess HCI, Titrant = 0.0020 M NaOH, pcH= pHr -
.18 e —e e et e e ar———teeerern——aeaaeatabaaaeeansansaenreeaanraneaeannaeeanrees 242

Table AD119. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in
0.002 m NaCl at 25°C. Initial Volume = 10.0 mL, 0.010 mmol 1,10-

Phenanthroline, 0.010 mmol Excess HCI, Titrant = 0.0020 M NaOH, pcH= pHr -

Table AD120. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

0.10 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 0.07 m

NaCl, pcH=pHI + 0.021. ...ttt 245
Table AD121. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

0.10 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 0.07 m

NaCl, pcH=pHI 4+ 0.041. ..ot 246
Table AD122. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

0.10 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 0.07 m

NaCl, pcH=pHr + 0.023. ..o 247
Table AD123. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

0.30 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 0.27 m

NaCl, pcH=pHr + 0.112. (oot s 248
Table AD124. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

0.30 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 0.27 m

NaCl, pcH= pHr + 0.098. ......... eettteeeeerubesteeeeeesa—rteoaaa—ttaseeaetnrnrteeeaataraseeranaeerarrees 249
Table AD125. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

0.30 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 0.27 m

NaCl, pcH=pHr + 0.105. ...oiriieeee e 250
Table AD126. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

0.50 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 0.47 m

NaCl, pcH= PHI + 0.175. ...coiiiiriiiineeierecrectec et e 251
Table AD127. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

0.50 m NaCl at 25°C. Initial Volume = 15.0 mL,, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 0.47 m

NaCl, pcH=PHI 4+ 0.126. ..o 252
Table AD128. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

' 0.50 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-
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Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 0.47 m

NaCl, pcH= PHI + 0.1 11 oottt ettt s 253
Table AD129. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

1.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 0.97 m

NaCl, pcH=PHI + 0.204. ...ttt ettt eas 254
Table AD130. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

1.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 0.97 m

NaCl, pCH= PHI 4 0.285. ...ttt ettt ettt be e sae e e e e ne 255
Table AD131. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

1.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 0.97 m

NaCl, pcH=pHI + 0.343. ...ttt se s er e st 256
Table AD132. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

2.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 1.97 m

NaCl, pcH=pHI 4+ 0.483. ...ttt ettt st vt ae e 257
Table AD133. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

2.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 1.97 m

NaCl, pcH=pHr + 0.544. ..ottt ettt 258
Table AD134. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

2.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HC], Titrant = 0.030 M NaOH in 1.97 m

NaCl, pCH= PHI 4 0.486. ..ottt s ra et san s 259
Table AD135. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

3.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 2.97 m

NaCl, pcH=DHI + 0.714 ....eeeeeeeeeeeeteeteee et et ee e s a e s aneeseen 260
Table AD136. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

3.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HC], Titrant = 0.030 M NaOH in 2.97 m

NaCl, PCH= PHI 4 0.722. ...ttt st et sre e re s ns 261
Table AD137. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

5.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 4.97 m

NaCl, pcH=pHr + 1.094. ...ttt 262
Table AD138. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

5.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 4.97 m

NaCl, pcH= PHI + 1.073. ..ottt s sa et nne e 263
Table AD139. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

5.00 m NaCl] at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 4.97 m

NaCl, pcH= PHI 4 1116, oot 264
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Table AD140. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

5.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 4.97 m

NaCl, pcH=pHI 4 1.118. oottt et 266
Table AD141. Potentiometric Titration Data for the pK, Values of 1,10-Phenanthroline in

5.00 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol 1,10-

Phenanthroline, 0.15 mmol Excess HCI, Titrant = 0.030 M NaOH in 4.97 m

NaCl, pcH= PHI + 1.056. ..ottt rteeeesie st see s 268
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 mmol TTA, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH =pHr - 0.037.....cccccevvrrverinninncnnn. 269
Table AD143. Potentiometric Titration Data for the pK, Values of TTA in 0.10 m NaCl at

25°C. Initial Volume = 15.0 mL, 0.0150 mmol TTA, 0.15 mmol Excess HCl,

Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.009..........ccocrrcinninnene. 271
Table AD144. Potentiometric Titration Data for the pK, Values of TTA in 0.10 m NaCl at

25°C. Initial Volume = 15.0 mL, 0.0150 mmol TTA, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.053........ccccccvenninnnnnnen. 273
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 mmol TTA, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 0.07 m NaCl, pcH = pHr + 0.025......cceorrirrinieen. 275
Table AD146. Potentiometric Titration Data for the pK, Values of TTA in 0.30 m NaCl at

25°C. Imitial Volume = 15.0 mL, 0.0150 mmol TTA, 0.15 mmol Excess HCIl,

Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.037........cccccceveinniennenns 276
Table AD147. Potentiometric Titration Data for the pK, Values of TTA in 0.30 m NaCl at

25°C. Initial Volume = 15.0 mL, 0.0150 mmol TTA, 0.15 mmol Excess HCl,

Titrant = 0.030 M NaOH in 0.27 m NaCl, pcH = pHr + 0.038..........ccceriirnnnnncn. 277
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 mmol TTA, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH =pHr + 0.170.........cccccveviivnnnnnn. 279
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 mmol TTA, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 0.47 m NaCl, pcH=pHr + 0.190.......c.c.cccccciiinninenes 281
Table AD150. Potentiometric Titration Data for the pK, Values of TTA in 1.00 m NaCl at

25°C. Initial Volume = 15.0 mL, 0.0150 mmol TTA, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.188.........cccocvvininnnnie. 282
Table AD151. Potentiometric Titration Data for the pK, Values of TTA in 1.00 m NaCl at

25°C. Initial Volume = 15.0 mL, 0.0150 mmol TTA, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.282.......c..ccccociniiiinnns 283
Table AD152. Potentiometric Titration Data for the pK; Values of TTA in 1.00 m NaCl at

25°C. Initial Volume = 15.0 mL, 0.0150 mmol TTA, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.281.....cccccoocreiiiiniannn. 284
Table AD153. Potentiometric Titration Data for the pK, Values of TTA in 1.00 m Na(l at

25°C. Initial Volume = 15.0 mL, 0.0150 mmol TTA, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 0.97 m NaCl, pcH = pHr + 0.241....ccccccocvriininnnnnen. 285
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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 mmol Excess HCI,

Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH =pHr + 0.437...ccccccevrvinnnrannnn. 286
Table AD155. Potentiometric Titration Data for the pK, Values of TTA in 2.00. m NaCl at

25°C. Imitial Volume = 15.0 mL, 0.0150 mmol TTA, 0.15 mmol Excess HCl,

Titrant = 0.030 M NaOH in 1.97 m NaCl, pcH = pHr + 0.508.........cccccecerrunrencne. 287
Table AD156. Potentiometric Titration Data for the pK, Values of TTA in 3.00 m NaCl at

25°C. Initial Volume = 15.0 mL, 0.0150 mmol TTA, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.705....cccoecieviiiiviinnecnnen. 288
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 mmol TTA, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 2.97 m NaCl, pcH = pHr + 0.684........c.coveeicrirernnnne. 289
Table AD158. Potentiometric Titration Data for the pK, Values of TTA in 5.00 m NaCl at

25°C. Initial Volume = 15.0 mL,.0.0150 mmol TTA, 0.15 mmol Excess HCI, i

Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH =pHr + 1.111..cccoocvvceeviecniricnnee. 290
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 mmol TTA, 0.15 mmol Excess HCI,

Titrant = 0.030 M NaOH in 4.97 m NaCl, pcH=pHr + 1.104........ccccevrirrrnerraennn. 291
Table AD160. Potentiometric Titration Data for the pK, Values of Lactate in 0.30 m NaClO,

at 25°C. Initial Volume = 10.0 mL, 0.010 mmol Lactate, 0.10 mmol Excess

HCIO,, Titrant = 0.030 M NaOH in 0.27 m NaClOy, pcH = pHr + 0.049................ 292
Table AD161. Potentiometric Titration Data for the pK, Values of Lactate in 0.30 m NaClO,

at 25°C. Initial Volume = 10.0 mL, 0.010 mmol of Lactate, 0.10 mmol Excess

HCIO,, Titrant = 0.030 M NaOH in 0.27 m NaClQy4, pcH = pHr - 0.042. ............... 293
Table AD162. Potentiometric Titration Data for the pK, Values of Lactate in 2.00 m NaClO4

at 25°C. Initial Volume = 10.0 mL, 0.010 mmol Lactate, 0.10 mmol Excess

HClOy, Titrant = 0.030 M NaOH in 1.97 m NaClOs, pcH = pHr + 0.487................ 294
Table AD163. Potentiometric Titration Data for the pK, Values of Lactate in 2.00 m NaClO,

at 25°C. Initial Volume = 10.0 mL, 0.010 mmol Lactate, 0.10 mmol Excess

HCIO;, Titrant=0.030 M NaOH in 1.97 m NaClO4, pcH = pHr + 0.488.................. 295
Table AD164. Potentiometric Titration Data for the pK, Values of Lactate in 4.00 m NaClO,

at 25°C. Initial Volume = 10.0 mL, 0.010 mmol Lactate, 0.10 mmol Excess

HCIOQy, Titrant = 0.030 M NaOH in 3.97 m NaClO,, pcH = pHr + 0.868................ 296
Table AD165. Potentiometric Titration Data for the pK, Values of Lactate in 4.00 m NaClO,

at 25°C. Initial Volume = 10.0 mL, 0.010 mmol Lactate, 0.10 mmol Excess

HClOy, Titrant = 0.030 M NaOH in 3.97 m NaClO,, pcH = pHr + 0.848................ 297
Table AD166. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.10 M

NaClO, at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15

mmol Excess HCIOy, Titrant = 0.030 M NaOH in 0.07 M NaClO4, pcH = pHr +

.08 L. ettt et e et e s e bt et e e et e s eane e e eanteennreenabeasnnnes 298
Table AD167. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.10 M

NaClO; at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15

mmol Excess HCIO,, Titrant = 0.030 M NaOH in 0.07 M NaClO,, pcH = pHr +

.44 e ettt e e e e et e e e e e nntaaeeeanns 299
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Table AD168. Potentiometric Titration Data for the pK; Values of Oxalic Acid in 0.10 M
NaClO, at 25°C. Initial Volume = 13.0 mL, 0.130 mmol Oxalic Acid, 1.3 mmol
Excess HCIOy, Titrant = 0.10 M NaOH, pcH = pHr + 0.061. .....coocviiiiiiniinnnee. 300

Table AD169. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.10 M
NaClOy4 at 25°C. Initial Volume = 15.0 mL, 0.150 mmol Oxalic Acid, 1.5 mmol
Excess HCIOy, Titrant = 0.10 M NaOH, pcH = pHr + 0.048. ......ccccoerieiiiieee. 301

Table AD170. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.30 M
NaClOy at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15
mmol Excess HC1O,, Titrant = 0.03 M NaOH in 0.27 M NaClO,, pcH = pHr +

Table AD171. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.30 M
NaClOy at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15
mmol Excess HCIOy, Titrant = 0.03 M NaOH in 0.27 M NaClOy, pcH = pHr +
0.250. . ettt ettt ettt ettt st s et eean st nene et s s an e s e e be e seansentens 303
Table AD172. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.30 M
NaClOy at 25°C. Initial Volume = 15.0 mL, 0.150 mmol Oxalic Acid, 1.5 mmol
Excess HCIO,, Titrant = 0.20 M NaOH in 0.10 M NaClO,, pcH = pHr + 0.148. .... 304
Table AD173. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.30 M
NaClOy at 25°C. Initial Volume = 15.0 mL, 0.150 mmol Oxalic Acid, 1.5 mmol
Excess HCIO,, Titrant=0.20 M NaOH in 0.10 M NaClOy, pcH = pHr + 0.140. ...... 305
Table AD174. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.50 M
NaClO, at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15
mmol Excess HC1Oy, Titrant = 0.030 M NaOH in 0.47 M NaClOy, pcH = pHr +
0,234 ettt ettt e et sttt sttt ane et nes 306
Table AD175. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.50 M
NaClOy at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15
mmol Excess HC1Oy, Titrant = 0.03 M NaOH in 0.47 M NaClOy, pcH = pHr +

Table AD176. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 0.50 M
NaClOy at 25°C. Initial Volume = 15.0 mL, 0.150 mmol Oxalic Acid, 1.5 mmol
Excess HCIOy, Titrant = 0.20 M NaOH in 0.30 M NaClOy, pcH = pHr + 0.155. .... 308
Table AD177. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 1.00 M
NaClOy at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15
mmol Excess HC1Oy, Titrant = 0.03 M NaOH in 0.97 M NaClOy, pcH = pHr +
0.378. ettt ettt et e sttt e st b et s s st e ae s ar et et et senatenees 309
Table AD178. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 1.00 M
NaClOy at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15
mmol Excess HCIOy, Titrant = 0.03 M NaOH in 0.97 M NaClO,, pcH = pHr +
0.3 ettt e et n et n et ae e an 310
Table AD179. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 1.00 M
NaClO, at 25°C. Initial Volume = 15.0 mL, 0.150 mmol Oxalic Acid, 1.5 mmol
Excess HCIOy, Titrant = 0.20 M NaOH in 0.8 M NaClO,, pcH= pHr + 0.281......... 311
Table AD180. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 1.00 M
NaClOQy at 25°C. Initial Volume = 15.0 mL, 0.150 mmol Oxalic Acid, 1.5 mmol
Excess HCIOy, Titrant = 0.20 M NaOH in 0.8 M NaClOg, pcH = pHr + 0.282. ...... 312
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Table AD181. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 2.00 M

NaClOy at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15

mmol Excess HC1O,, Titrant = 0.03 M NaOH in 1.97 M NaClO,, pcH = pHr +

0017 ettt et et e e b s et et ess e e et enn e assrereaens 313
Table AD182. Potentiometric Tltratlon Data for the pK, Values of Oxalic Acid in 3.00 M

NaClO;, at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15

mmol Excess HCIOy, Titrant = 0.03 M NaOH in 2.97 M NaClOy, pcH = pHr +

00850 ettt et ettt et ene s st re st s eaes 314
Table AD183. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 3.00 M

NaClOy at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15

mmol Excess HCIO,, Titrant = 0.03 M NaOH in 2.97 M NaClO,, pcH = pHr +

0.86 1. ettt et e e et art et e reeaeere e enes 315
Table AD184. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 3.00 M

NaClO4 at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15

mmol Excess HClOq, Titrant = 0.03 M NaOH in 2.97 M NaClO,, pcH = pHr +

D.848. ettt ettt ea e b e s teert et enseerees st senesas 316
Table AD185. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 3.00 M

NaClOy at 25°C. Initial Volume = 15.0 mL, 0.150 mmol Oxalic Acid, 1.5 mmol

Excess HCIO,, Titrant = 0.20 M NaOH in 2.8 M NaClO,, pcH = pHr + 0.790. ...... 317
Table AD186. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 3.00 M

NaClOy at 25°C. Initial Volume = 15.0 mL, 0.150 mmol Oxalic Acid, 1.5 mmol

Excess HCIQy,, Titrant = 0.20 M NaOH in 2.8 M NaClO,, pcH = pHr + 0.798........ 318
Table AD187. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 5.00 M

NaClQy4 at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15

mmol Excess HCIOq, Titrant = 0.03 M NaOH in 4.97 M NaClO, pcH = pHr +

L3 ettt ettt e bt b et e aeen e aeaae st eaeenaebeerean 319
Table AD188. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 5.00 M

NaClO, at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15

mmol Excess HCIOq, Titrant = 0.03 M NaOH in 4.97 M NaClO,, pcH = pHr +

L3 et sttt e b et b e bt s et e b e eneeseneeanas 320
Table AD189. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 5.00 M

NaClOy at 25°C. Initial Volume = 15.0 mL, 0.150 mmol Oxalic Acid, 1.5 mmol

Excess HCIQy4, Titrant = 0.20 M NaOH in 4.8 M NaClO,, pcH = pHr + 1.382....... 321
Table AD190. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 5.00 M

NaClO, at 25°C. Initial Volume = 15.0 mL, 0.150 mmol Oxalic Acid, 1.5 mmol

Excess HClIO,, Titrant = 0.20 M NaOH in 4.8 M NaClOy, pcH= pHr + 1.422. ....... 322
Table AD191. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 7.00 M

NaClO; at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15

mmol Excess HCIOq, Titrant = 0.03 M NaOH in 6.97 M NaClO;, pcH = pHr +

2037 ettt et b et e ettt s et r et et aeea et re s enens 323
Table AD192. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 7.00 M

NaClQ4 at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15

mmol Excess HCIOy, Titrant = 0.03 M NaOH in 6.97 M NaClOy,, pcH = pHr +

2U040. . ettt e s e r s aseae et e st ettee s et e neneeneesone 324
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Table AD193. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 7.00 M
NaClO, at 25°C. Initial Volume = 15.0 mL, 0.150 mmol Oxalic Acid, 1.5 mmol
Excess HC1Oy, Titrant = 0.20 M NaOH in 6.8 M NaClO4, pcH = pHr + 1.932....... 325
Table AD194. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 7.00 M
NaClO, at 25°C. Initial Volume = 15.0 mL, 0.15 mmol Oxalic Acid, 1.5 mmol
Excess HCIO,, Titrant = 0.20 M NaOH in 6.8 M NaClOg, pcH = pHr + 1.937.......326
Table AD195. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 9.00 M
NaClOy at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15
mmol Excess HC1O,, Titrant = 0.03 M NaOH in 8.97 M NaClOy, pcH = pHr +
2U060. ..ttt s b et s et 327
Table AD196. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 9.00 M
NaClO; at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Oxalic Acid, 0.15
mmol Excess HCIOy, Titrant = 0.03 M NaOH in 8.97 M NaClOy, pcH = pHr +

Table AD197. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 9.00 M
NaClQ, at 25°C. Initial Volume = 15.0 mL, 0.150 mmol Oxalic Acid, 1.5 mmol
Excess HCIOy4, Titrant = 0.20 M NaOH in 8.8 M NaClOy, pcH = pHr + 2.536. ...... 329
Table AD198. Potentiometric Titration Data for the pK, Values of Oxalic Acid in 9.00 M
NaClO, at 25°C. Initial Volume = 15.0 mL, 0.150 mmol Oxalic Acid, 1.5 mmol
Excess HCIOy, Titrant = 0.20 M NaOH in 8.8 M NaClO,, pcH = pHr + 2.471. ...... 330
Table AD199. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.10 m
NaClO, at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Citric Acid, 0.15 mmol
Excess HCIOy, Titrant = 0.030 M NaOH in 0.07 m NaClOg, pcH = pHr + 0.019. .. 331
Table AD200. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.10 m
NaClO, at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Citric Acid, 0.15 mmol
Excess HCIOy, Titrant = 0.030 M NaOH in 0.07 m NaClQOy, pcH = pHr + 0.036. .. 332
Table AD201. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.30 m
NaClO, at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Citric Acid, 0.15 mmol
Excess HCIO,, Titrant = 0.030 M NaOH in 0.27 m NaClO,, pcH = pHr + 0.113. .. 333
Table AD202. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.30 m
NaClO; at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Citric Acid, 0.15 mmol
Excess HClOy, Titrant = 0.03 M NaOH in 0.27 m NaClOy, pcH = pHr + 0.097. .... 334
Table AD203. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.50 m
NaClOy4 at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Citric Acid, 0.15 mmol
Excess HCIO,, Titrant = 0.030 M NaOH in 0.47 m NaClOy, pcH = pHr + 0.149. .. 336
Table AD204. Potentiometric Titration Data for the pK, Values of Citric Acid in 0.50 m
NaClO, at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Citric Acid, 0.15 mmol
Excess HCIO,, Titrant = 0.030 M NaOH in 0.47 m NaClOy, pcH = pHr + 0.128. .. 337
Table AD205. Potentiometric Titration Data for the pK, Values of Citric Acid in 1.00 m
NaClOy at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Citric Acid, 0.15 mmol
Excess HCIO,, Titrant = 0.030 M NaOH in 0.97 m NaClO,, pcH = pHr + 0.268. .. 338
Table AD206. Potentiometric Titration Data for the pK, Values of Citric Acid in 1.00 m
NaClOy4 at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Citric Acid, 0.15 mmol
Excess HCIO,, Titrant = 0.030 M NaOH in 0.97 m NaClO4, pcH = pHr + 0.272. .. 339
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Table AD207. Potentiometric Titration Data for the pK, Values of Citric Acid in 3.00 m

NaClOy4 at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Citric Acid, 0.15 mmol

Excess HCIOy, Titrant = 0.030 M NaOH in 2.97 m NaClOy, pcH = pHr + 0.711. .. 340
Table AD208. Potentiometric Titration Data for the pK, Values of Citric Acid in 3.00 m

NaClQ, at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Citric Acid, 0.15 mmol

Excess HCIO,, Titrant = 0.030 M NaOH in 2.97 m NaClOq, pcH = pHr + 0.686. .. 341
Table AD209. Potentiometric Titration Data for the pK, Values of Citric Acid in 5.00 m

NaClOy at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Citric Acid, 0.15 mmol

Excess HCIO,, Titrant = 0.030 M NaOH in 4.97 m NaClOs, pcH = pHr + 1.118. .. 342
Table AD210. Potentiometric Titration Data for the pK, Values of Citric Acid in 5.00 m

NaClOy at 25°C. Initial Volume = 15.0 mL, 0.0150 mmol Citric Acid, 0.15 mmol
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Table U13. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Lactate in 1 m NaCl at 25°C. [**U0,**] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U14. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Lactate in 2 m NaCl at 25°C. [**U0,*"] ~ 107 M, [HDEHP] = 1.28x10”° M in

Table U15. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Lactate in 2 m NaCl at 25°C. [?*U0,**] ~ 10" M, [HDEHP] = 1.28x10° M in

Table U16. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Lactate in 3 m NaCl at 25°C. [**U0,**] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U17. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Lactate in 3 m NaCl at 25°C. [**U0,**] ~ 10" M, [HDEHP] = 1.28x10° M in

Table U18. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Lactate in 4 m NaCl at 25°C. [?*U0,**] ~ 10" M, [HDEHP] = 1.28x10° M in

Table U19. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Lactate in 4 m NaCl at 25°C. [*°U0,*"] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U20. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Lactate in 5 m NaCl at 25°C. [**U0,**] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U21. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Lactate in S m NaCl at 25°C. [*°U0,**]~ 107 M, [HDEHP] = 1.28x10° M in

Table U22. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Oxalate in 0.3 m NaCl at 25°C. [*’U0,*] ~ 107 M, [HDEHP] = 1.28x10”° M in

Table U23. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Oxalate in 1 m NaCl at 25°C. [**U0,**] ~ 10”7 M, [HDEHP] = 1.28x10° M in

Table U24. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Oxalate in 2 m NaCl at 25°C. [*’U0,**] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U25. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Oxalate in 3 m NaCl at 25°C. [**U0O,™] ~ 107 M, [HDEHP] = 1.28x10”° M in

Table U26. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Oxalate in 4 m NaCl at 25°C. [*°U0,*"] ~ 107 M, [HDEHP] = 1.28x10”° M in

Table U27. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Oxalate in 5 m NaCl at 25°C. [**U0,’*] ~ 10”7 M, [HDEHP] = 1.28x10° M in
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Table U28. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 0.3 m NaCl at 25°C. [P*U0,%]~ 107 M, [HDEHP] = 1.28x10° M in

Table U29. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 1 m NaCl at 25°C. [Z°U0,*"1~ 107 M, [HDEHP] = 1.28x10° M in

Table U30. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 1 m NaCl at 25°C. [?°U0,%*] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U31. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 2 m NaCl at 25°C. [**U0,*"] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U32. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 2 m NaCl at 25°C. [2°U0,2"] ~ 107 M, [HDEHP] = 1.28x10x10° M in

Table U33. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 2 m NaCl at 25°C. [*°U0,*"] - 10”7 M, [HDEHP] = 1.38x10” M in

Table U34. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 2 m NaCl at 25°C. [**U0,*"] ~ 107 M, [HDEHP] = 1.38x10° M in

Table U35. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 3 m NaCl at 25°C. [**U0,%"] ~ 107 M, [HDEHP] = 1.28x10° M in
HEPLANE. ...ttt ettt bbb e s 397
Table U36. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 3 m NaCl at 25°C. [P°U0,?*] ~ 10”7 M, [HDEHP] = 2.31x10* M in

Table U37. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 3 m NaCl at 25°C. [Z°U0,*]1 ~ 107 M, [HDEHP] =2.31x10* M in
HEPUANE. ..ottt 398
Table U38. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 3 m NaCl at 25°C. [**U0,™] ~ 10" M, [HDEHP] = 1.38x10° M in

Table U39. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 3 m NaCl at 25°C. [**U0,*'] ~ 107 M, [HDEHP] = 1.38x10” M in

Table U40. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 3 m NaCl at 25°C. [**U0,*] ~ 107 M, [HDEHP] = 1.38x10x10”° M in

Table U41. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 3 m NaCl at 25°C. [*°U0,?"] ~ 107 M, [HDEHP] = 1.38x10” M in

Table U42. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 3 m NaCl at 25°C. [*°U0,*] ~ 107 M, [HDEHP] = 5.50x10”° M in
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Table U43. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 3 m NaCl at 25°C. [Z°U0,] ~ 10”7 M, [HDEHP] = 5.5x10"° M in

Table U44. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 3 m NaCl at 25°C. [*’U0,>] ~ 107 M, [HDEHP] = 5.50x10”° M in

Table U45. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 3 m NaCl at 25°C. [*’U0,*"] ~ 107 M, [HDEHP] = 5.5x10°° M in

Table U46. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 3 m NaCl at 25°C. [?*U0,*"] ~ 107" M, [HDEHP] = 5.50x10° M in

Table U47. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 3 m NaCl at 25°C. [**U0,*] ~ 107 M, [HDEHP] = 5.50x10° M in

Table U48. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 3 m NaCl at 25°C. [*’U0,*"] ~ 107 M, [HDEHP] = 5.50x10° M in

Table U49. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 3 m NaCl at 25°C. [*°U0,*"] ~ 107 M, [HDEHP] = 5.50x10° M in

Table U50. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 3 m NaCl at 25°C. [*’U0;*'] ~ 107 M, [HDEHP] = 5.50x10"> M in

Table U51. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 3 m NaCl at 25°C. [**U0,*"] ~ 107 M, [HDEHP] = 5.50x10” M in

Table U52. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 4 m NaCl at 25°C. [®°U0,**] ~ 107 M, [HDEHP] = 1.28x10”° M in

Table US3. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 4 m NaCl at 25°C. [Z*U0,**] ~ 107 M, [HDEHP] = 1.28x10”° M in

Table U54. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 5 m NaCl at 25°C. [*U0,*"] ~ 107 M, [HDEHP] = 1.28x10° M in

Table USS5. Solvent Extraction Data for Apparent Stability Constants of Uranium with
Citrate in 5 m NaCl at 25°C. [°U0,**] ~ 107 M, [HDEHP] = 1.28x10°° M in

Table U56. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 0.3 m NaCl at 25°C. [**U0,*] ~ 10" M, [HDEHP] = 1.28x10° M in

Table US57. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 0.3 m NaCl at 25°C. [P*U0,%"] ~ 107 M, [HDEHP] = 1.28x10°> M in
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Table U58. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 0.3 m NaCl at 25°C. [*’U0,**] ~ 10" M, [HDEHP] = 1.28x10° M in

Table U59. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 0.3 m NaCl at 25°C. [**UO,*'] ~ 107 M, [HDEHP] = 1.28x10"° M in

Table U60. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 0.3 m NaCl at 25°C. [**U0,™} ~ 107 M, [HDEHP] = 1.28x10° M in

Table U61. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 0.3 m NaCl at 25°C. [**U0,%"] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U62. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 0.3 m NaCl at 25°C. [*’U0;*"] ~ 107 M, [HDEHP] = 1.28x10” M in

Table U63. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 0.3 m NaCl at 25°C. [**U0;*] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U64. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 0.3 m NaCl at 25°C. [?*U0,*") ~ 107 M, [HDEHP] = 1.28x10° M in

Table U65. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 0.3 m NaCl at 25°C. [**U0,*] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U66. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 0.3 m NaCl at 25°C. [**U0,*] ~ 107 M, [HDEHP] = 1.28x10” M in

Table U67. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 0.3 m NaCl at 25°C. [°U0,] - 107 M, [HDEHP] = 1.28x10° M in

Table U68. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 0.3 m NaCl at 25°C. [**UG,™*] ~ 107 M, [HDEHP} = 1.28x10° M in

Table U69. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 1 m NaCl at 25°C. [**U0,™] ~ 107 M, [HDEHP] = 1.28x10”° M in

Table U70. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 1 m NaCl at 25°C. [*°U0,*"] ~ 107 M, [HDEHP] = 1.28x10”° M in

Table U71. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 1 m NaCl at 25°C. [2*U0,*"] ~ 107 M, [HDEHP] = 5.50x10°> M in

Table U72. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 1 m NaCl at 25°C. [Z*U0,**] ~ 107 M, [HDEHP] = 1.38%10°> M in
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Table U73. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 1 m NaCl at 25°C. [°U0,?*] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U74. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 1 m NaCl at 25°C. [Z°U0,%*]~ 107 M, [HDEHP] = 1.28x10”° M in

Table U75. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 1m NaCl at 25°C. [**U0,**] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U76. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 1 m NaCl at 25°C. [?°U0,*1~ 107 M, [HDEHP] = 1.28x10° M in

Table U77. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 1 m NaCl at 25°C. [**U0,*"] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U78. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 1 m NaCl at 25°C. [2*U0,*]~ 107 M, [HDEHP] = 1.28x10”° M in

Table U80. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 1 m NaCl at 25°C. [?*U0,**]~ 10" M, [HDEHP] = 1.28x10° M in

Table U81. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 1 m NaCl at 25°C. [P?U0,*"] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U82. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 1 m NaCl at 25°C. [Z°U0,*] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U83. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 2 m NaCl at 25°C. [2°U0,%"] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U84. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 2 m NaCl at 25°C. [*°U0,*"] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U8S. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 2 m NaCl at 25°C. [?*U0,*"] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U86. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 2 m NaCl at 25°C. [P*U0,**] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U87. Solvent Extraction Data for Apparent Stability Constants of Uranium with

EDTA in 2 m NaCl at 25°C. [?*U0,*] ~ 107 M, [HDEHP] = 1.28x10” M in
HEPLANE. ... ettt st
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Table U88. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 2 m NaCl at 25°C. [**UO;*'] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U89. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 2 m NaCl at 25°C. [*’U0,*"] ~ 107 M, [HDEHP) = 1.38x10”° M in

Table U90. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 2 m NaCl at 25°C. [Z°U0,*] ~ 107 M, [HDEHP] = 5.54x10° M in

Table U91. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 2 m NaCl at 25°C. [2°U0,*"1 ~ 107 M, [HDEHP] = 5.54x10° M in

Table U92. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 3 m NaCl at 25°C. [**U0,**] ~ 107 M, [HDEHP] = 1.28x10” M in

Table U93. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 3 m NaCl at 25°C. [?°U0,*] ~ 107 M, (HDEHP] = 1.38x10” M in

Table U94. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 3 m NaCl at 25°C. [**U0,*] ~ 10" M, [HDEHP] = 5.54x10° M in

Table U95. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 3 m NaCl at 25°C. [Z°U0,**] -~ 107 M, [HDEHP] = 5.54x10° M in

Table U96. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 3 m NaCl at 25°C. [**U0,*] ~ 10" M, [HDEHP] = 5.54x10° M in

Table U97. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 3 m NaCl at 25°C. [**U0,*"] ~ 107 M. [HDEHP] = 5.54x10° M in

Table U98. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 3 m NaCl at 25°C. [*°UO,™"} ~ 107 M, [HDEHP] = 5.50x10”° M in

Table U99. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 3 m NaCl at 25°C. [*°U0,™"] ~ 107 M, [HDEHP] = 2.31x10™ M in

Table U100. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 3 m NaCl at 25°C. [**U0O,™"] ~ 107 M, [HDEHP] = 1.38x10” M in

Table U101. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 3 m NaCl at 25°C. [Z°U0,>] ~ 10" M, [HDEHP] = 1.38x10° M in

Table U102. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 3 m NaCl at 25°C. [°U0,*"] ~ 107 M, [HDEHP] = 1.28%10°> M in
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Table U103. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 4 m NaCl at 25°C. [**UQ,™] - 10" M, [HDEHP] = 1.28x10"° M in
HEDPLAIC. ...ttt et et

Table U104. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 4 m NaCl at 25°C. [2*U0,*] ~ 107 M, [HDEHP] = 1.28x10° M in

Table U105. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 4 m NaCl at 25°C. [*?U0,**] ~ 107 M, [HDEHP] = 1.28%10° M in

Table U106. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 4 m NaCl at 25°C. [**U0,™] ~ 107 M, [HDEHP] = 5.54x10™ M in

Table U107. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 4 m NaCl at 25°C. [*’UQ,™*] ~ 107 M, [HDEHP] = 5.54x10° M in

Table U108. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 4 m NaCl at 25°C. [**U0,™] ~ 107 M, [HDEHP] = 5.50x10”* M in

Table U109. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 4 m NaCl at 25°C. [Z°U0,*] ~ 10" M, [HDEHP] = 2.31x10” M in

Table U110. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 4 m NaCl at 25°C. [Z*U0,*"] ~ 107 M, [HDEHP] = 1.38x10° M in

Table Ul11. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 4 m NaCl at 25°C. [*’UO:*'] ~ 107 M, [HDEHP] = 1.38x10”° M in

Table U112. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 5 m NaCl at 25°C. [P’UO;*"] ~ 107 M, [HDEHP] = 1.28x10”° M in

Table U113. Sclvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 5 m NaCl at 25°C. [*?UO,*]1 ~ 107 M, [HDEHP] = 1.28x10° M in

Table Ul14. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 5 m NaCl at 25°C. [**UO»™"] ~ 107 M, [HDEHP] = 5.50x10° M in

Table U115. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 5 m NaCl at 25°C. [**UO,*"] ~ 107 M, {HDEHP] = 1.38x10° M in
HEDLANE. ...ttt

Table U116. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 5 m NaCl at 25°C. [®°U0;**] ~ 10”7 M, [HDEHP] = 1.28x10”° M in

Table Ul17. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 5 m NaCl at 25°C. [?*U0,**] ~ 107 M, [HDEHP] = 1.28x10° M in
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Table U118. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 5 m NaCl at 25°C. [*?UO,**] ~ 10" M, [HDEHP] = 1.28x10”° M in

Table U119. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 5 m NaCl at 25°C. [**U0,%*] ~ 10" M, [HDEHP] = 1.28x10” M in

Table U120. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 5 m NaCl at 25°C. [?*U0,*] ~ 10" M, [HDEHP] = 1.28x10° M in

Table Ul21. Solvent Extraction Data for Apparent Stability Constants of Uranium with
EDTA in 5 m NaCl at 25°C. [**U0,*"] ~ 10" M, [HDEHP] = 1.28x10° M in

Table Npl. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Acetate in 0.3 m NaCl at 25°C. [?*'Np0O,*] ~ 10° M, [HDEHP] = 0.00947 M in
R-HEPLANE. ..ttt ettt sttt 440

Table Np2. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Acetate in 0.3 m NaCl at 25°C. [*'Np0,*] ~ 10° M, [HDEHP] = 0.00947 M in
R-HEPLAMIE. .ottt ettt e 440

Table Np3. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Acetate in 0.3 m NaCl at 25°C. [®'Np0O,*] ~ 10° M, [HDEHP] = 0.00947 M in
BHEDIANE. (..ot t et st 441

Table Np4. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Acetate in 1 m NaCl at 25°C. [®'Np0O,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np5. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Acetate in 1 m NaCl at 25°C. [®'NpO,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

AE AT nem st

Table Np6. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Acetate in 2 m NaCl at 25°C. [*"NpO,'] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np7. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Acetate in 2 m NaCl at 25°C. [*'Np0O,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np8. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Acetate in 3 m NaCl at 25°C. [*'Np0O,*] ~ 10°® M, [HDEHP] = 0.00947 M in n-

Table Np9. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Acetate in 3 m NaCl at 25°C. [*'Np0O,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np10. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Acetate in 3 m NaCl at 25°C. [®'Np0O,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Npl1. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Acetate in 4 m NaCl at 25°C. [*"Np0O,*] ~ 10° M, [HDEHP] = 0.00947 M in n-
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Table Npl2. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Acetate in 4 m NaCl at 25°C. [®"NpO,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np13. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Acetate in 4 m NaCl at 25°C. [®"NpO,'] - 10 M, [HDEHP] = 0.00947 M in n-

Table Npl4. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Acetate in 5 m NaCl at 25°C. [®"NpO,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Npl5. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 0.2 m NaCl at 25°C. [**’NpO,'] ~ 10°° M, [HDEHP] = 0.00947 M in n-

Table Npl6. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 0.3 m NaCl at 25°C. [P"Np0,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Npl17. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 0.3 m NaCl at 25°C. [®*"Np0O,"] ~ 10 M, [HDEHP] = 0.00947 M in n-

Table Np18. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 1 m NaCl at 25°C. [*'NpO,*] ~ 10° M, [HDEHP] = 0.00947 M in -

Table Np19. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 1 m NaCl at 25°C. [®'NpQ,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np20. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 1 m NaCl at 25°C. [Z'NpO,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np21. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 2 m NaCl at 25°C. [*'NpO,*] ~ 10® M, [HDEHP] = 0.00947 M in n-

Table Np22. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 2 m NaCl at 25°C. [®*'NpO,’} ~ 10° M, [HDEHP] = 0.00947 M in »-

Table Np23. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 2 m NaCl at 25°C. [*'NpO;’] ~ 10° M, [HDEHP] = 0.00947 M in »-

Table Np24. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 3 m NaCl at 25°C. [*'NpO,*] ~ 10° M, [HDEHP] = 0.00947 M in »-

Table Np25. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 3 m NaCl at 25°C. [*’NpO,'] ~ 10® M, [HDEHP] = 0.00947 M in n-

Table Np26. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 3 m NaCl at 25°C. [*'NpO,'] ~ 10® M, [HDEHP] = 0.00947 M in -
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Table Np27. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 4 m NaCl at 25°C. [?’Np0Q,*] ~ 10"* M, [HDEHP] = 0.00947 M in »-

Table Np28. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 4 m NaCl at 25°C. [*’Np0O,*] ~ 10 M, [HDEHP] = 0.00947 M in n-

Table Np29. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 4 m NaCl at 25°C. [Z'Np0O,*] ~ 10 M, [HDEHP] = 0.00947 M in n-

Table Np30. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 5 m NaCl at 25°C. [*'NpO,*] ~ 10°° M, [HDEHP] = 0.00947 M in n-

Table Np31. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 5 m NaCl at 25°C. [*’Np0O;"] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np32. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 5 m NaCl at 25°C. [**'Np0,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np33. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 5 m NaCl at 25°C. [®*'Np0,'] ~ 10°° M, [HDEHP] = 0.00947 M in »-

Table Np34. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Lactate in 5 m NaCl at 25°C. [*"NpQ,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np35. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Oxalate in 0.3 m NaCl at 25°C. [*'"NpO,*] ~ 10° M, [HDEHP] = 0.00947 M in
B-HEPLANE. L.t 453

Table Np36. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Oxalate in 0.3 m NaCl at 25°C. [*"Np0,*] ~ 10° M, [HDEHP] = 0.00947 M in
R-HEPIANE. Lo e e et e s 453

Table Np37. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Oxalate in 1 m NaCl at 25°C. [®'NpO;*] - 10° M, [HDEHP] = 0.00947 M in n-

Table Np38. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Oxalate in 1 m NaCl at 25°C. [®'NpOQ;’] ~ 10 M, [HDEHP] = 0.00947 M in n-

Table Np39. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Oxalate in 1 m NaCl at 25°C. [®'NpO,’] ~ 10° M, [HDEHP] = 0.00947 M in »-

Table Np40. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Oxalate in 1 m NaCl at 25°C. [®'Np0O,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np41. Solvent Extraction Data for Apparent Stability Constants of Neptunium with

Oxalate in 1 m NaCl at 25°C. [®"Np0,'] ~ 10° M, [HDEHP] = 0.00947 M in n-
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Table Np42. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Oxalate in 2 m NaCl at 25°C. [*'NpO,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np43. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Oxalate in 3 m NaCl at 25°C. [*’'NpQ,'} - 10° M, [HDEHP] = 0.00947 M in n-

Table Np44. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Oxalate in 3 m NaCl at 25°C. [®*'Np0O,*] ~ 10°® M, [HDEHP] = 0.00947 M in #-

Table Np45. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Oxalate in 4 m NaCl at 25°C. [®'NpO,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np46. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Oxalate in 5 m NaCl at 25°C. [*"NpO,*] ~ 10°* M, [HDEHP] = 0.00947 M in n-

Table Np47. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Oxalate in 5 m NaCl at 25°C. [*'NpO,*] ~ 10® M, [HDEHP] = 0.00947 M in »-

Table Np48. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Oxalate in 5 m NaCl at 25°C. [®"Np0O,*] ~ 10° M, [HDEHP] = 0.00947 M in »-

Table Np49. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 0.1 m NaCl at 25°C. [®*'Np0O,’} ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np50. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 0.3 m NaCl at 25°C. [®*'NpO,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np51. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 0.3 m NaCl at 25°C. [®'NpQ,"] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np52. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 0.3 m NaCl at 25°C. [®'NpO,*] ~ 10° M, [HDEHP] = 0.00547 M in »-

Table Np53. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 0.5 m NaCl at 25°C. [®'NpO,*] ~ 10 M, [HDEHP] = 0.00947 M in -

Table Np54. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 0.5 m NaCl at 25°C. [®*'NpO,*] - 10° M, [HDEHP] = 0.00947 M in n-

Table Np55. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 0.5 m NaCl at 25°C. [*'NpO,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np56. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 0.5 m NaCl at 25°C. [®'NpO,*] ~ 10° M, [HDEHP] = 0.00947 M in n-
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Table Np57. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 1 m NaCl at 25°C. [®'NpO,"] ~ 10°® M, [HDEHP] = 0.00947 M in n-

Table Np38. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 1 m NaClI at 25°C. [®'NpQ,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np59. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 2 m NaCl at 25°C. [®'NpO,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np6Q. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 2 m NaCl at 25°C. [®’Np0O,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np61. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 3 m NaCl at 25°C. [®"Np0O.*] ~ 10 M, [HDEHP] = 0.00947 M in -

Table Np62. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 3 m NaCl at 25°C. [®*'NpQ,*] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np63. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 4 m NaCl at 25°C. [*'NpO,'] ~ 10° M, [HDEHP] = 0.00947 M in n-
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Table Np64. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 4 m NaCl at 25°C. [®'Np0,'] ~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np65. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 5 m NaCl at 25°C. [¥’Np0,'] - 10° M, [HDEHP] = 0.00947 M in n-

Table Np66. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 5 m NaCl at 25°C. [®'NpO;*]~ 10° M, [HDEHP] = 0.00947 M in n-

Table Np67. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 0.12 m NaClO, at 25°C. [*’"NpO.*] ~ 10° M, [HDEHP] = 0.01 M in n-

Table Np68. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 0.3 m NaClOy at 25°C. [*'NpO,*] - 10° M, [HDEHP] = 0.01 M in n-

Table Np69. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 0.5 m NaClO, at 25°C. [®'NpO;*] ~ 10° M, [HDEHP] = 0.01 M in n-

Table Np70. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 1 m NaClO, at 25°C. [®*'NpO,'] ~ 10° M, [HDEHP] = 0.01 M in -

Table Np71. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 1 m NaClO, at 25°C. [®"Np0,*] ~ 10° M, [HDEHP] = 0.01 M in n-
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Table Np72. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 2 m NaClIQ, at 25°C. [*'Np0,*] ~ 10° M, [HDEHP] = 0.01 M in n-

Table Np73. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 2 m NaClOy at 25°C. [*'Np0O,*] ~ 10° M, [HDEHP] = 0.01 M in n-

Table Np74. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 3 m NaClO; at 25°C. [F'NpO;*] ~ 10° M, [HDEHP] = 0.01 M in n-

Table Np75. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 4 m NaClO, at 25°C. [Z'NpO;*] ~ 10° M, [HDEHP)] = 0.01 M in n-

Table Np76. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 5 m NaClO, at 25°C. [*'NpQ;'1~ 10° M, [HDEHP] = 0.01 M in n-

Table Np77. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 5 m NaClO, at 25°C. [*"NpO,*] ~ 10° M, [HDEHP] = 0.01 M in n-

Table Np78. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 5 m NaClO; at 25°C. [®"NpO,"] ~ 10°° M, [HDEHP] = .01 M in -

Table Np79. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 7 m NaClO; at 25°C. [Z'NpO:’]~ 10° M, [HDEHP] = 0.01 M in n-

Table Np80. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
Citrate in 7 m NaClO, at 25°C. [¥'Np0,*] ~ 10°° M, [HDEHP] = 0.01 M in #-

Table Np81. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [Z'NpO,*] - 10°M, [HDEHP] = 0.010 M in n-

Table Np82. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [®"NpO,*] ~ 10° M, [HDEHP] = 0.010 M in n-

Table Np83. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [Z"NpO,*] ~ 10° M, [HDEHP] = 0.010 M in n-

Table Np84. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [*'NpO,*] ~ 10° M, [HDEHP} = 0.010 M in n-

Table Np85. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCt at 25°C. [®*'Np0,*]~ 10° M, [HDEHP] = 0.010 M in n-

Table Np86. Solvent extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [®*'Np0O,*] ~ 10°° M, [HDEHP] = 0.010 M in n-
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Table Np87. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [Z'NpO,*] - 10° M, [HDEHP] = 0.010 M in -

Table Np88. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [®'Np0O,*] ~ 10° M, [HDEHP] = 0.010 M in n-

Table Np89. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [®"NpO,*]~ 10° M, [HDEHP] = 0.010 M in n-

Table Np90. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [Z'Np0O,*]~ 10° M, [HDEHP] = 0.010 M in n-

Table Np91. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [®"NpO,*] ~ 10° M, [HDEHP] = 0.010 M in n-

Table Np92. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [®'NpO,'] -~ 10° M, [HDEHP] = 0.010 M in n-

Table Np93. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [Z’NpO,*] ~ 10° M, [HDEHP] = 0.010 M in n-
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Table Np94. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [®'NpO,*] ~ 10° M, [HDEHP] = 0.010 M in »-

Table Np95. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [®"NpO,*1~ 10° M, [HDEHP] = 0.010 M in n-

Table Np96. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [*'NpO;'] ~ 10° M, [HDEHP] = 0.010 M in n-

Table Np97. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [®"NpO,*] ~ 10° M, [HDEHP} = 0.010 M in n-

Table Np98. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [2'NpO,'] ~ 10° M, [HDEHP] = 0.010 M in n-

Table Np99. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 0.3 m NaCl at 25°C. [®*'Np0O,*"] ~ 10° M, [HDEHP] = 0.010 M in n-

Table Np100. Solvent Extraction Data for Apparent Stability Constants of Neptuntum with
EDTA in 1 m NaCl at 25°C. [®*"NpO,'] ~ 10°M, [HDEHP] = 0.010 M in n-

Table Np10l. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 1 m NaCl at 25°C. [*'NpO,™] ~ 10° M, [HDEHP] = 0.010 M in n-
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Table Np102. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 1 m NaCl at 25°C. [*'NpO,'] ~ 10° M, {HDEHP] = 0.010 M in n-

Table Np103. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 1 m NaCl at 25°C. [*'Np0O,*] ~ 10° M, [HDEHP] = 0.010 M in n-

Table Np104. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 1 m NaCi at 25°C. [*'NpQ,'] ~ 10° M, [HDEHP] = 0.010 M in n-

~ Table Np105. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 1 m NaCl at 25°C. [¥'Np0,*] ~ 10*M, [HDEHP] = 0.010 M in n-

Table Np106. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 1 m NaCl at 25°C. [**’NpO,*] - 10° M, [HDEHP] = 0.010 M in n-

Table Npl107. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 1 m NaCl at 25°C. [*"NpQ,*] ~ 10 M, [HDEHP] = 0.010 M in n-

Table Npl108. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 1 m NaCl at 25°C. [®*"NpO,*] ~ 10°M, [HDEHP] = 0.010 M in n-

‘Table Np109. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 1 m NaCl at 25°C. [*"NpO,*] ~ 10°M, [HDEHP] = 0.010 M in n-
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Table Np110. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 1 m NaCl at 25°C. [*’Np0,*] ~ 10°° M, [HDEHP] = 0.010 M in n-

Table Npl11. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 1 m NaCl at 25°C. [*"NpO,*] - 10:° M, [HDEHF] = 0.010 M in n-

Table Npi12. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 1 m NaCl at 25°C. [*'Np0O,*] ~ 10° M, [HDEHP] = 0.010 M in -

Table Npl13. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 1 m NaCl at 25°C. [*"NpO,*] - 10° M, [HDEHP] = 0.010 M in n-

Table Npl14. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 1 m NaCl at 25°C. [*'Np0,"] - 10°M, [HDEHP] = 0.010 M in n-

Table Npl115. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 1 m NaCl at 25°C. [*'NpO,*] ~ 10°M, [HDEHP] = 0.010 M in »-

Table Np116. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 1 m NaCl at 25°C. [*"NpO,*] ~ 10° M, [HDEHP] = 0.010 M in n-
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Table Np117. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 2 m NaCl at 25°C. [®*"NpO,"] ~ 10°M, [HDEHP] = 0.010 M in n-

Table Np118. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 2 m NaCl at 25°C. [*"NpQ,*] ~ 10°M, [HDEHP} = 0.010 M in n-

Table Np119. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 2 m NaCl at 25°C. [F'NpO,'] ~ 10°M, [HDEHP] = 0.010 M in a-

Table Np120. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 2 m NaCl at 25°C. [*"Np0O,*] ~ 10°M, [HDEHP] = 0.010 M in n-

Table Np121. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 2 m NaCl at 25°C. [*'Np0,*] ~ 10° M, [HDEHP] = 0.010 M in n-

Table Np122. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 2 m NaCl at 25°C. [®"NpO,*] ~ 10°M, [HDEHP] = 0.010 M in -

Table Np123. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 2 m NaCl at 25°C. [*’NpO,*] ~ 10°M, [HDEHP] = 0.010 M in »-

Table Np124. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 3 m NaCl at 25°C. [®"NpQ,"] ~ 10°M, [HDEHP] = 0.010 M in -

Table Np125. Solvent Extraction Data for Apparcnt Stablllty Constants of Neptunium with
EDTA in 3 m NaCl at 25°C. [®*'NpO,*] ~ 10°M, [HDEHP] = 0.010 M in n-

Table Np126. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 3 m NaCl at 25°C. [*'NpO,'] -~ 10°M, [HDEHP] = 0.010 M in n-

Table Np127. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 3 m NaCl at 25°C. [®*"NpO,'] ~ 10°M, [HDEHP} = 0.010 M in -

Table Np128. Seolvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 3 m NaCl at 25°C. [*"NpO,*] ~ 10°M, [HDEHP] = 0.010 M in n-

Table Np129. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 3 m NaCl at 25°C. [Z'NpO,*1 ~ 10 M, [HDEHP] = 0.010 M in n-

Table Np130. Solvent Extraction Data for Apparent Stablhty Constants of Neptunium with
EDTA in 3 m NaCl at 25°C. [®"NpO,*] ~ 10°M, (HDEHP] = 0.010 M in n-

Table Npl131. Solvent Extraction Data for Apparent Stability Constants of Neptuniuvm with
EDTA in 3 m NaCl at 25°C. [®*'"NpO,*] ~ 10°M, [HDEHP] = 0.010 M in n-
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Table Np132. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 3 m NaCl at 25°C. [®'NpO,*] ~ 10°M, [HDEHP] = 0.010 M in n-

Table Np133. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 3 m NaCl at 25°C. [*"NpO,'] ~ 10°M, [HDEHP] = 0.010 M in n-

Table Np134. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 3 m NaCl at 25°C. [**"NpO,*] ~ 10°M, [HDEHP] = 0.010 M in n-

Table Np135. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 3 m NaCl at 25°C. [®*"NpO,*] ~ 10°M, [HDEHP] = 0.010 M in n-

Table Np136. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 3 m NaCl at 25°C. [*"NpO,*] ~ 10°M, [HDEHP] = 0.010 M in n-

Table Np137. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 3 m NaCl at 25°C. [*'"NpO,*] ~ 10°M, [HDEHP] = 0.010 M in n-

Table Np138. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 3 m NaCl at 25°C. [*'NpO,*] ~ 10°M, [HDEHP] = 0.010 M in n-

Table Np139. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 3 m NaCl at 25°C. [®*"NpO,*] ~ 10°M, [HDEHP] = 0.010 M in n-

Table Np140. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
EDTA in 3 m NaCl at 25°C. [*"NpO,*] ~ 10°M, [HDEHP] = 0.010 M in n-

Table Npl141. Solvent Extraction Data for Apparent Stability Constants of Neptunium with
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Table Am77. Solvent Extraction Data for Apparent Stability Constants of Americium with
Oxalate in 2 m NaCl at 25°C. [*Am*]~ 10® M, [HDEHP] = 5x10”° M in n-
Heptane. Background = 81 CPIM. ......ooirremii ittt e 537
Table Am78. Solvent Extraction Data for Apparent Stability Constants of Americium with
Oxalate in 2 m NaCl at 25°C. [*'Am™] ~ 10® M, [HDEHP] = 5x10” M in n-
Heptane. Background = 81 CPImL...c.orriiioiiiiiicice s 537
Table Am79. Solvent Extraction Data for Apparent Stability Constants of Americium with
Oxalate in 2 m NaCl at 25°C. [*'Am™] ~ 10® M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 CPIL ..ot 538
Table Am80. Solvent Extraction Data for Apparent Stability Constants of Americium with
Oxalate in 2 m NaCl at 25°C. [*'Am*] ~ 10® M, [HDEHP] = 5x10” M in n-
Heptane. Background = 81 CPIM. ...o.voeiriiei ettt 538
Table Am81. Solvent Extraction Data for Apparent Stability Constants of Americium with
Oxalate in 3 m NaCl at 25°C. [*'Am®*]~ 10® M, [HDEHP] = 5x10” M in n-
Heptane. Background = 81 CPIM. ..o 539
Table Am82. Solvent Extraction Data for Apparent Stability Constants of Americium with
Oxalate in 3 m NaCl at 25°C. [*'Am™] ~ 10* M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 CPIL....ovvvoeciitinn e 539
Table Am83. Solvent Extraction Data for Apparent Stability Constants of Americium with
Oxalate in 3 m NaCl at 25°C. [*'Am*"]~ 10® M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 CPIM ..ottt 540
Table Am84. Solvent Extraction Data for Apparent Stability Constants of Americium with
Oxalate in 3 m NaCl at 25°C. [*'Am*] -~ 10* M, [HDEHP] = 5x10° M in n-
Heptane. Background =81 CPIM. ... 540
Table Am85. Solvent Extraction Data for Apparent Stability Constants of Americium with
Oxalate in 4 m NaCl at 25°C. [*Am*]~10® M, [HDEHP] = 5x10” M in n-
Heptane. Background = 78 CPML.....cviiiiinienee e 541
Table Am86. Solvent Extraction Data for Apparent Stability Constants of Americium with
Oxalate in 4 m NaCl at 25°C. [ Am>"} ~ 10® M, [HDEHP] = 5x10° M in #-
Heptane. Background = 78 CPIML ..o.ooviiiiveriiireee e e 541
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Table Am87. Solvent Extraction Data for Apparent Stability Constants of Americium with
Oxalate in 4 m NaCl at 25°C. [*Am’"] ~ 10° M, [HDEHP] = 5x10”° M in n-
Heptane. Background = 78 CPM.....c.cocoiiiiiiriiriiiiitce et 542
Table Am88. Solvent Extraction Data for Apparent Stability Constants of Americium with
Oxalate in 4 m NaCl at 25°C. [*Am™]~ 10® M, [HDEHP] = 5x10”° M in n-
Heptane. Background = 78 CPIML......c..cocuiiiiiiiniiiieiiittereete ettt 542
Table Am89. Solvent Extraction Data for Apparent Stability Constants of Americium with
Oxalate in 5 m NaCl at 25°C. [*Am**]~ 10® M, [HDEHP] = 5x10° M in n-
Heptane. Background = 78 CPIM........coccemiriiiiiiiiiiiccctiecteccr e 543
Table Am90. Solvent Extraction Data for Apparent Stability Constants of Americium with
Oxalate in 5 m NaCl at 25°C. [*Am™]~10® M, [HDEHP] = 5x10” M in n-
Heptane. Background = 78 CPIM......cccoveeiiriiieiicccieinece e 543
Table Am91. Solvent Extraction Data for Apparent Stability Constants of Americium with
Oxalate in 5 m NaCl at 25°C. [**Am*] ~ 10® M, [HDEHP] = 5x10” M in n-
Heptane. Background = 78 CPIN. ...ccuveruimiiieiriieeii ettt 544
Table Am92. Solvent Extraction Data for Apparent Stability Constants of Americium with
Oxalate in 5 m NaCl at 25°C. [*'Am™] ~ 10® M, [HDEHP] = 5x10° M in n-
Heptane. Background = 78 CPIML ..cc.covvuiriimiiiiirieeeeeteet et ea e eane s 544
Table Am93. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 0.3 m NaCl at 25°C. [*Am’"] ~10® M, [HDEHP] = 5x10° M in -
Heptane. Background = 81 CPIM......cccceriiimivieniciniinieieticterescncee et 545
Table Am94. Solvent Extraction Data for Apparent Stab111ty Constants of Amer1c1um with
Citrate in 0.3 m NaCl at 25°C. [*!Am*] ~ 10 M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 CPm.......oooiiiiiiioiiiiece e 545
Table Am95. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 0.3 m NaCl at 25°C. [*Am™]~ 10® M, [HDEHP] = 5x10° M in -
Heptane. Background = 81 CPIML. ..c..coiiuiriiiiriiiieeeceteeer et 546
Table Am96. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 0.3 m NaCl at 25°C. [*Am®] ~10® M, [HDEHP] = 5x10”° M in n-
Heptane. Background = 81 CPIML. ..cccceiiiiiiiriiiiiie et 546
Table Am97. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 1 m NaCl at 25°C. [*Am™]~ 10° M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 CPImL ..cociiniiiiiiieieeeeectee e 547
Table Am98. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 1 m NaCl at 25°C. [*'Am’*] ~ 10°* M, [HDEHP] = 5x10™ M in n-
Heptane. Background = 81 CPImM. ..ccoceiiiiiiiiieciieie e 547
Table Am99. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 1 m NaCl at 25°C. [*'Am®*] ~ 10® M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 CPIML ...ccccovuiriiiiiiiiiiic e 548
Table Am100. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 1 m NaCl at 25°C. [*'Am’*] ~ 10® M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 CPIL. ...ccuoviiiiiiiiiiiitccertete e 548
Table Am101. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 1 m NaCl at 25°C. [*'Am**] ~ 10® M, [HDEHP] = 5x10°> M in n-
Heptane. Background = 81 CPIL...cc.coviiriiriiiiiiieieie ettt 549
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Table Am102. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 1 m NaCl at 25°C. [*Am’"} ~10® M, [HDEHP] = 5x10° M in -
Heptane. Background = 81 CPIML. ..ottt e e 549
Table Am103. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 2 m NaCl at 25°C. [*'Am*]~ 10® M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 CPIML..ccivvveviiiimiriiinemiieniiiie e 550
Table Ami04. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 2 m NaCl at 25°C. [*'Am’"1~10® M, [HDEHP] = 5x10”° M in n-
Heptane. Background = 81 CPIM......ccvcrieciiiirice et 550
Table Am105. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 2 m NaCl at 25°C. [*'Am**) -~ 10®* M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 CPIM. ....coiiiiiiiiiieeeeeeee e e 551
Table Ami106. Solvent Extraction Data for Apparent Stability Constants of Americiurn with
Citrate in 2 m NaCl at 25°C. [*'Am**]~ 10® M, [HDEHP] = 5x10° M in -
Heptane. Background = 81 CPIML ..ot 551
Table Am107. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 2 m NaCl at 25°C. [*'Am’*] ~ 10® M, [HDEHP] = 5x10” M in n-
Heptane. Background = 81 CPIML ...t 552
Table Am108. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 2 m NaCl at 25°C. [*'Am™]~ 10° M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 CPIM. ..ccooviiiiiri e e 552
Table Am109. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 2 m NaCl at 25°C. [**Am*]~ 10°* M, [HDEHP] = 5x10” M in n-
Heptane. Background = 81 CPIM. ..o 553
Table Am110. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 2 m NaCl at 25°C. [*'Am™]~ 10® M, [HDEHP] = 5x10” M in n-
Heptane. Background =81 CPm. ... 553
Table Am111. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 3 m NaCl at 25°C. [*'Am*] ~ 10* M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 CPm. ... 554
Table Am112. Solvent Extraction Data for Apparent Stability Constants of Amencium with
Citrate in 3 m NaCl at 25°C. [*'Am*>] ~ 10° M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 CPML ...t 554
Table Am113. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 3 m NaCl at 25°C. [**'Am*"]~ 10® M, [HDEHP] = 5x10”° M in n-
Heptane. Background = 81 CPmM....c.ccooiiiiiiiiiiiiicccc e, 555
Table Am114. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 3 m NaCl at 25°C. [*'Am™] ~ 10° M, [HDEHP] = 5x10”° M in n-
Heptane. Background = 81 CPIL. w.oooiioiiiecciccee e 555
Table Am115. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 4 m NaCl at 25°C. [*'Am*"]~ 10® M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 CPI.....coooiiieiiiiiiiie e 556
Table Am116. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 4 m NaCl at 25°C. [*'Am’"] ~ 10° M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 CPIML..oovvooii e 556

53



Table Am117. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 4 m NaCl at 25°C. [**'Am*] ~ 10® M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 CPIML....c..ccoviiiiiiiiii 557
Table Am118. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 4 m NaCl at 25°C. [*'Am™] ~ 10® M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 Cpm......cccocciiiiiiiiiiiiiiiccceeeeee 557
Table Am119. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 5 m NaCl at 25°C. [*'Am®] ~ 10® M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 CPIM.......cccooiiiiiiiiiiiiiirceeeee et 558
Table Am120. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 5 m NaCl at 25°C. [*Am*] ~ 10® M, [HDEHP] = 5x10” M in n-
Heptane. Background =81 cpm.......ccccooooiiiiiiiiiiiic 558
Table Am121. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 5 m NaCl at 25°C. [*Am™] ~ 10® M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 Cpm.......ccccoiiuiiniciiiiiiiiiecn 559
Table Am122. Solvent Extraction Data for Apparent Stability Constants of Americium with
Citrate in 5 m NaCl at 25°C. [*"'Am™]~ 10® M, [HDEHP] = 5x10° M in n-
Heptane. Background = 81 cpm.......ccooiiriiiiiiiiiiiicne 559
Table Am123. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 0.3 m NaCl at 25°C. [**'Am*"] ~ 10® M, [HDEHP] = 0.020 M in n-
Heptane. Background = 87 cpm.....cccccviiiiiini 560
Table Am124. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 0.3 m NaCl at 25°C. [*'Am’"] ~ 10® M, [HDEHP] = 0.020 M in n-
Heptane. Background = 87 CpM......cccciiiiiiiiiiiiciec s 560
Table Am125. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 0.3 m NaCl at 25°C. [**'Am*] ~10® M, [HDEHP] = 0.020 M in n-
Heptane. Background = 87 CPIL. ....coiiiiiiiiiiiccceee s 561
Table Am126. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 0.3 m NaCl at 25°C. [*'Am**] ~ 10® M, [HDEHP] = 0.020 M in n-
Heptane. Background = 87 CPM......c..ccooiiiiiiiiiiiiiiiiicciiicrcieccce s 561
Table Am127. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 1 m NaCl at 25°C. [*'Am’*] ~ 10® M, [HDEHP] = 0.020 M in -
Heptane. Background = 84 CPIM.....cccoveiiiiiriicicitcecereree et 561
Table Am128. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 1 m NaCl at 25°C. [*'Am’'] ~ 10° M, [HDEHP] = 0.020 M in n-
Heptane. Background = 84 CPM.....ccccooviiiiiiiiriiiiciitecc ettt 562
Table Am129. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 1 m NaCl at 25°C. [*Am™*] ~ 10° M, [HDEHP] = 0.020 M in n-
Heptane. Background = 84 CPIML. .....cccoooiiiiiiiiiiiiiiicicc e 562
Table Am130. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 1 m NaCl at 25°C. [*'Am>*]~10% M, [HDEHP] = 0.020 M in n-
Heptane. Background = 84 CPIM......ccooviiiiiiiiiceniie ettt 562
Table Am131. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 2 m NaCl at 25°C. [*'Am®*] ~ 10® M, [HDEHP] = 0.020 M in n-
Heptane. Background = 88 CPM........ccoiiiiiiiiiiiii ettt 563
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Table Am132. Selvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 2 m NaCl at 25°C. [*'Am™] ~ 10* M, [HDEHP] = 0.020 M in »-
Heptane. Background = 88 cpm......ccoooiirrrnirc et 563
Table Am133. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 2 m NaCl at 25°C. [*'Am™] ~ 10® M, [HDEHP] = 0.020 M in n-
Heptane. Backgrotund = 88 CPIML. ..vveeuerieeeeecieiis et 563
Table Am134. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 2 m NaCl at 25°C. [*'Am™]~ 10° M, [HDEHP] = 0.020 M in »-
Heptane. Background = 88 CpIml. ......cooiiivii e e 564
Table Ami35. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 3 m NaCl at 25°C. [*'Am™] ~ 10° M, [HDEHP] = 0.020 M in n-
Heptane. Background = 81 CPm..cccoooviouireeceieeeeeeie e 564
Table Am136. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 3 m NaCl at 25°C. [*'Am™] ~ 10° M, [HDEHP] = 0.020 M in n-
Heptane. Background =81 €Pm.....cccoovirirrieee et 564
Table Am137. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 3 m NaCl at 25°C. [*'Am™] ~ 10° M, [HDEHP] = 0.020 M in n-
Heptane. Background = 81 CPINL....coc.eiviiiiniiiiiiceicee et 565
Table Am138. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 3 m NaCl at 25°C. [*'Am™] ~ 10* M, [HDEHP] = 0.020 M in n-
Heptane. Background = 81 CPITL ..c.civveiiviiiiiiccieiece e en s 565
Table Am139. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 4 m NaCl at 25°C. [*'Am™] ~ 10° M, [HDEHP] = 0.020 M in n-
Heptane. Background = 81 CPIM. ...cccocviiiiiiieetee e 565
Table Am140. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 4 m NaCl at 25°C. [*Am™} ~ 10° M, [HDEHP] = 0.020 M in n-
Heptane. Background = 81 CPIM....cc.ooveonrieciee ettt 566
Table Am141. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 4 m NaCl at 25°C. [*Am>"] ~ 10® M, [HDEHP] = 0.020 M in n-
Heptane. Background = 81 CPIML. ...cccoeerriimeeeinieeieie ettt ee e e 566
Table Am142. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 5 m NaCl at 25°C. [*'Am™] ~ 10°® M, [HDEHP] = 0.020 M in a-
Heptane. Background =75 CPIML.....cccoreiiiiiiiiiniineeteee e 566
Table Am143. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 5 m NaCl at 25°C. [**'Am*1~ 10®* M, [HDEHP] = 0.020 M in n-
Heptane. Background =75 CPIIL ...cocviiiiiiciccnieecicn ettt et 567
Table Am144. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 5 m NaCl at 25°C. [*'Am™"] ~ 10° M, [HDEHP] = 0.020 M in n-
Heptane. Background = 75 cpm...c..ooeeiiiiiiiii et 567
Table Am145. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 5 m NaCl at 25°C. [*'Am™] ~ 10° M, [HDEHP] = 0.020 M in n-
Heptane. Background = 75 CPIML ..ccciiiiiriiicit it 567
Table Am146. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 5 m NaCl at 25°C. [*'Am™] ~ 10° M, [HDEHP] = 0.020 M in n-
Heptane. Background = 75 CpIm....ccccoiviiimiiiniiic et 568
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Table Am147. Solvent Extraction Data for Apparent Stability Constants of Americium with
EDTA in 5 m NaCl at 25°C. [*'Am>] ~ 10® M, [HDEHP] = 0.020 M in n-
Heptane. Background =75 CPIM. ..ot 568
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 mmol Mg2+,
0.07395 mmol Sodium Acetate, 0.0326 mmol excess HCI, Titrant = 0.1031 M
NaOH in 0.3 m NaCl, pcH = 0.977pHr + 0.221. ... 569
Table MgZ. Potentiometric Titration Data for the Stability Constants of Magnesium with
Acetate in 0.3 m NaCl at 25°C. Initial Volume = 15.0 mlL., 0.0 mmol Mg2+,
0.07395mmol Sodium Acetate, 0.03265 mmol excess HCI, Titrant = 0.1031 M
NaOH in 0.3 m NaCl, pcH = 0.977pHr + 0.221. ..oovovrreerrereeeeereraese e 570
Table Mg3. Potentiometric Titration Data for the Stability Constants of Magnesium with
Acetate in 0.3 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.78432 mmol Mg2+,
0.07395 mmol Sodium Acetate, 0.03265 mmol excess HCI, Titrant = 0.1031 M
NaOH in 0.3 m NaCl, pcH = 0.977pHr + 0.221. ..oovriririeee e reen e 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, 0.7317 mmol Mg™*,
0.07353 mmol Sodium Acetate, 0.0254 mmo! excess HCI, Titrant = 0.0973 M
NaOH in 1 m NaCl, pcH = 0.979pHr + 0.368. ..o 572
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, 0.7317 mmol Mg2+,
0.07353 mmol Sodium Acetate, 0.0254 mmol excess HCI, Titrant = 0.09716 M
NaOH in 1 m NaCl, pcH = 0.984pHr + 0.377. oot 573
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 mmol Mg™*,
0.07353 mmol Sodium Acetate, 0.0254 mmol excess HCI, Titrant = 0.0973 M
NaOH in 1 m NaCl, pcH = 0.984pHr + 0.377. .ot ceetcrerseene e 574
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 mmol Mg2+,
0.07353 mmol Sodium Acetate, 0.0254 mmol excess HCI, Titrant = 0.1008 M
NaOH in 1 m NaCl, pcH = Q.984pHr + 0.377. ..o 575
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 mmol Mg™*,
0.07305 mmol Sodium Acetate, 0.0324 mmol excess HCI, Titrant = 0.09768 M
NaOH 1n 2 m NaCl, pcH = 0.989pHr + 0.646. .....ooiiiiiaeeceer e 576
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 mmol Mg™",
0.07305 mmol Sodium Acetate, 0.0310 mmol excess HCI, Titrant = 0.09553 M
NaOH 1n 2 m NaCl, pcH = 0.978pHr + 0.583. ... oo 577
Table Mgl0. Potenticmetric Titration Data for the Stability Constants of Magnesium with
Acetate in 2 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.6966 mmol Mg2+,
0.07305 mmol Sodium Acetate, 0.0310 mmol excess HCI, Titrant = 0.08462 M
NaOH in 2m NaCl, pcH=0971pHr + 0.613. ... e 578
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 mmol Mg2+,
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0.07305 mmol Sodium Acetate, 0.03235 mmol excess HCI, Titrant = 0.09768 M
NaOH in 2 m NaCl, pcH = 0.971pHr + 0.613. ..o 579
Table Mgl2. 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 mmol Mg2+,
0.07353 mmo! Sodium Acetate, 0.0254 mmol excess HCI, Titrant = 0.09338 M
NaOH in 3 m NaCl, pcH = 0.982pHr + 0.762. ..o oo 580
Table Mgl3. 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 mmol Mg2+,
0.07167 mmol Sodium Acetate, 0.0255 mmol excess HCl, Titrant = 0.09582 M
NaOH in 3 m NaCl, pcH =0.972pHr + 0.837. ..ot 581
Table Mgl4. 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 mmol Sodium Acetate, 0.02537 mmol excess HCI, Titrant = 0.09338 M
NaOH in 3 m NaCl, pcH = 0.972pHr + 0.837. ..eooovireeeeeeeeeve e ere e 582
Table Mgl5. 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 Mg2+,
0.07167 mmol Sodium Acetate, ¢.02547 mmol excess HC], Titrant = 0.09582 M
NaOH in 3 m NaCl, pcH = 0.972pHr + G.837. ..o 583
Table Mglé6. 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 mmol Mg2+
0.06948 mmol Sodium Acetate, 0.0377 mmol excess HCI, T1trant =0.09320 M
NaOH in 4 m NaCl, pcH = 0.973pHr + 1.024. ...ovrreeee e 584
Table Mgl17. Potentiometric Titration Data for the Stability Constants of Magnesium with
Acetate in 4 m NaCl at 25°C. Initial Volume = 5.0 mL, 0.6684 mmol Mg2+,
0.06948 mmol Sodium Acetate, 0.03612 mmol excess HCI, Titrant = 0.09702 M
NaOH in 4 m NaCl, pcH = 0.973pHr +1.024. ..o 585
Table Mgl8. 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 mmol excess HCI, Titrant = 0.0932 M
NaOH in 4 m NaCl, pcH=0.973pHr + 1.024. ....c.ooiiiieeeee e 586
Table Mgl9. 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 mmol Mg2+,
0.06846 mmol Sodium Acetate, 0.0268 mmol excess HCl, Titrant = 0.09157 M
NaOH in 5 m NaCl, pcH = 0.981pHr + 1.127. ..o 587
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 mmol Mg**,
0.06816 mmol Sodium Acetate, 0.0271 mmol excess HCI, Titrant = 0.09060 M
NaOH in 5 m NaCl, pcH = 0.968pHTI + 1.269. .....cooouiiiiieiieeeeeeeeeeevee e 588
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 mmol Mg**,
0.0681 mmol Sodium Acetate, 0.0272 mmol excess HCI, Titrant = 0.09124 M
NaOH in 5 m NaCl, pcH = 0.976pHr + 1.203. ...t 589
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 Mg2+,
0.06846 mmol Sodium Acetate, 0.02677 mmol excess HC, Titrant = 0.09157 M
NaOH m 5 m NaCl, pcH = 0.976pHr + 1.203. ...t 590
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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 mL, 0.0 mmol Mg”*,

0.06816 mmol Sodium Acetate, 0.02707 mmol excess HCI, Titrant = 0.0906 M

NaOH in 5 m NaCl, pcH = 0.976pHr + 1.203. .....ccoviierieeiisceeeiieieeeeeee 591
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 mmo! Mg2+,

0.06816 mmol Sodium Acetate, 0.02724 mmol excess HCJ, Titrant = 0.08953 M

NaOH in 5 m NaCl, pcH = 0.976pHr + 1.203. ..., 592
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 mmol Mg2+,

0.1906 mmol Oxalic Acid, Titrant = 0.1031 M NaOH in 0.3 m NaCl, pcH =

0.9BIDHT 4 0.179. oottt e et n e 593
Table Mg26. Potentiometric Titration Data for the Stability Constants of Magnesium with

Oxalate in 0.3 m NaCl at 25°C. Initial Volume = 21.0 mL, 0.1961 mmol Mg™",

0.1906 mmol Oxalic Acid, Titrant = 0.1031 M NaOH in 0.3 m NaCl, pcH =

QOBTDHI + 0.168. ...t e ren v e 594
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 mL, 0.0 mmol Mg**,

0.15045 mmol Oxalic Acid, Titrant = 0.1031 M NaOH in 0.3 m NaCl, pcH =

O.974PHI 4+ 0.820. ...ttt e et ea e et sasan 595
Table Mg28. 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 mmol Mg,

0.1476 mmol Oxalic Acid, Titrant = 0.09731 M NaOH in 1 m NaCl, pcH =

0.980pHTI + 0.378. .ottt e e b et bane 596
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 mmol Mg**,

0.1476 mmol Oxalic Acid, Titrant = 0.09716 M NaOH in 1 m NaCl, pcH =

O 987DHI + 0.3B1. et ettt e s 597
Table Mg30. Potentiometric Titration Data for the Stability Constants of Magnesium with

Oxalate in 1 m NaCl at 25°C. Initial Volume = 15.6 mL, 0.0 mmol Mg, 0.1476

mmol Oxalic Acid, Titrant = 0.09731 M NaOH in 1 m NaCl, pcH = 0.987pHr +

LG U OPY OO USSR 598
Table Mg31. Potentiometric Titration Data for the Stability Constants of Magnesium with

Oxalate in 1 m NaCl at 25°C. Initial Volume = 15.6 mL, 0.14634 mmol Mg”™,

0.1476 mmol Oxalic Acid, Titrant = 0.1008 M NaOH in 1 m NaCl, pcH =

0.987DHI + 0381, e e s 599
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 mmol Mg2+,

0.1852 mmol Oxalic Acid, Titrant = 0.08462 M NaOH in 2 m NaCl, pcH =

0.974DPHI + 0.582. ..ottt 600
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 mmol Mg™,

0.1852 mmol Oxalic Acid, Titrant = 0.08462 M NaOH in 2 m NaCl, pcH =

O.97IDHT 30,034, oo ettt een et e eeean 601
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 mmol Mg™*, 0.1462

58



mmol Oxalic Acid, Titrant = 0.09553 M NaOH in 2 m NaCl, pcH = 0.971pHr +

Table Mg35. Potentiometric Titration Data for the Stability Constants of Magnesium with
Oxalate in 3 m NaCl at 25°C. Initial Volume = 15.6 mL, 0.1395 mmol Mg2+,
0.1483 mmel Oxalic Acid, Titrant = 0.09555 M NaOH in 3 m NaCl, pcH =
O.97ADHTI + 0.820. ...ttt e s et en 603
Table Mg36. Potentiometric Titration Data for the Stability Constants of Magnesium with
Oxalate 1n 3 m NaCl at 25°C. Initial Volume = 15.6 mL., 0.0 mmol Mg2+, 0.1483
mmol Oxalic Acid, Titrant = 0.09555 M NaOH in 3 m NaCl, pcH = 0.974pHr +
0.8 20 et b eae s e e bkt a e ba s e e menseaneeae s 604
Table Mg37. Potentiometric Titration Data for the Stability Constants of Magnesium with
Oxalate in 3 m NaCl at 25°C. Tnitial Volume = 19.4 mL, 0.093 mmol Mg™,
0.1879 mmol Oxalic Acid, Titrant = 0.09347 M NaOH in 3 m NaCl, pcH =
0.974PHTL + 0.820. .ottt e re et e st 605
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 mmol Mg“,
0.18105 mmol Oxalic Acid, Titrant = 0.08659 M NaOH in 4 m NaCl, pcH =
D.97IDHI 4 1041, ettt e b s e e s et a e e e n e ar s e enae 606
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 mmol Mg*",
0.18105 mmol Oxalic Acid, Titrant = 0.08659 M NaOH in 4 m NaCl, pcH =
O97IPHI + 1041 (et ve e e s sa s e 607
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 mmol Mg2+,
0.14294 mmol Oxalic Acid, Titrant = 0.08659 M NaOH in 4 m NaCl, pcH =
O.974APHI 4 1015, ettt s e et s e n e ene s 608
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 mmol Mg>*,
0.09152 mmol Oxalic Acid, Titrant = 0.08258 M NaOH in 5 m NaCl, pcH =
0.996DHI + 1.074. o ettt e e r st en e s 609
Table Mg42. Potentiometric Titration Data for the Stability Constants of Magnesium with
Oxalate in 5 m NaCl at 25°C. Initial Volume = 19.4 mL, 0.08872 mmol Mg2+,
0.17389 mmo! Oxalic Acid, Titrant =0.09124 M NaOH in 5 m NaCl, pcH =
O.006DHT 4 1074, .ottt ee e e e et e st saene e e e nne e en 610
Table Mg43. Potentiometric Titration Data for the Stability Constants of Magnestum with
Citrate in 0.3 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0735 mmol Mg2+,
0.741 mmol Citric Acid, Titrant = 0.1051 M NaOH in 0.3 m NaCl, pcH =
LIOOOPDHT + 0.245. ..ottt ottt s es e s st n s e s s aenneaan 611
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 mmol Mg2+,
0.0741 mmol Citric Acid, Titrant = 0.1051 M NaOH in 0.3 m NaCl, pcH =
D.972DHI 4+ 0434, ettt ettt et sas st e s et enn e e 612
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 mmol Mg**, 0.0741
mmol Citric Acid, Titrant = 0.1051 M NaOH in 0.3 m NaCl, pcH = 0.972pHr +
D83 e e et ehb et ae it b et e te et s e st en e eaneneennene e 613
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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

mmol Citric Acid, Titrant = 0.1031 M NaOH in 0.3 m NaCl, pcH = 0.972pHr +

D34, et et st e s aa e e st enereras 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 mmol Mg2+,

0.1468 mmol Citric Acid, Titrant = 0.0973 M NaOH in 1 m NaCl, pcH =

LOOOPHT + 0.245. .ot 615
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 mmol Mg™*,

0.1470 mmol Citric Acid, Titrant = 0.1008 M NaOH in 1 m NaCl, pcH =

0.972PHI + 0.434. ...ttt et a et se e er s e n e e nasr s 616
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 mL, 0.0 mmol Mg**, 0.735

mmo! Citric Acid, Titrant = 0.0973 M NaOH in 1.0 m NaCl, pcH = 0.972pHr +

QU3 e bt et a s st s nn et et ee e era e e 617
Table Mg30. 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 mmol Mg2+, 0.735

mmol Citric Acid, Titrant = 0.1008 M NaOH in 1.0 m NaCl, pcH = 0.972pHr +

DLA34. e e e e e e et b e bbbt 618
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 mL, 0.0 mmol Mg**, 0.728

mmol Citric Acid, Titrant = 0.0846 M NaOH in 2.0 m NaCl, pcH = 0.972pHr +

QUABA. e e e e r b ettt ee st ene e 619
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 mL, 0.0697 mmol Mg2+,

0.728 mmol Citric Acid, Titrant = 0.0846 M NaOH in 2.0 m NaCl, pcH =

0.972PHE + 0,434, e e e et 620
Table Mg33. 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 mmol Mg**, 0.728

mmol Citric Acid, Titrant = 0.0978 M NaOH in 2.0 m NaCl, pcH = 0.972pHr +

QL34 ettt n e et bt b abeaen 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 mmol Mg2+,

0.0728 mmol Citric Acid, Titrant = 0.0978 M NaOH in 2.0 m NaCl, pcH =

O.972DHI + 0,434, e e ettt e 622
Table Mg55. Potentiometric Titration Data for the Stability Constants of Magnesium with

Citrate in 3 m NaCli at 25°C. Initial Volume = 15.0 mL, 0.1463 mmol Mg2+,

0.1470 mmol Citric Acid, Titrant = 0.0934 M NaOH in 3 m NaCl, pcH =

D.98OPHE + 0.726. ..ottt ettt 623
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 mmol Mg™",

0.0591 mmol Citric Acid, Titrant = 0.0958 M NaOH in 3 m NaCl, pcH =

0.908PHI 4 0.8006. ...ttt 624
Table Mg57. Potentiometric Titration Data for the Stability Constants of Magnesium with

Citrate in 3.0 m Na(l at 25°C. Initial Volume = 15.0 mL, 0.0 mmol Mg2+, 0.0735
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mmol Citric Acid, Titrant = 0.0934 M NaOH in 3.0 m NaCl, pcH = 0.972pHr +

0434 ettt et et r b et b e ea e ea e s e enbent e nreans 625
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 mmol Mg**, 0.0591

mmol Citric Acid, Titrant = 0.0978 M NaOH in 3.0 m NaCl, pcH = 0.972pHr +

0834 ettt e b et eae bt b e neaen 626
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 mmol Mg**,

0.0549 mmol Citric Acid, Titrant = 0.0932 M NaOH in 4 m NaCl, pcH =

0.979DHI 4 0.987 . .ot bt et n e s 627
Table Mg60. Potentiometric Titration Data for the Stability Constants of Magnesium with

Citrate in 4 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0891 mmol Mg**,

0.0915 mmol Citric Acid, Titrant = 0.0866 M NaOH in 4 m NaCl, pcH =

OLOGBDHT 4 0.996. ... et sa et e e bt eanne s 628
Table Mg61. Potentiometric Titration Data for the Stability Constants of Magnesium with

Citrate in 4.0 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mmol Mg**, 0.0549

mmo! Citric Acid, Titrant = 0.0932 M NaOH in 4.0 m NaCl, pcH = 0.972pHr +

L SO OO P RO PO ORUSORPOUROVT 629
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 mL, 0.0 mmol Mg2+, 0.0732

mmol Citric Acid, Titrant = 0.0932 M NaOH in 4.0 m NaCl, pcH = 0.972pHr +

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 mmol Mg**,

0.0740 mmol Citric Acid, Titrant = 0.0895 M NaOH in 5 m NaCl, pcH =

O.979PHI + 1.202. .. et ee et rnt e s e e s n e s eae e e st e nare e s 631
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 mL, 0.0 mmol Mg**, 0.0675

mmol Citric Acid, Titrant = 0.0916 M NaOH in 5.0 m NaCl, pcH = 0.972pHr +

0.3 ettt e e aeeas e e b e b e aae st esbaea e enneeaneaae 632
Table Mg65. Potentiometric Titration Data for the Stability Constants of Magnesium with

Citrate in 5.0 m NaCl at 25°C. Initial Volame = 15.0 mL, 0.0 mmol Mg2+, 0.0675

mmol Citric Acid, Titrant = 0.0826 M NaOH in 5.0 m NaCl, pcH = 0.972pHr +

0434 et e e tr et e etb e e s e st e ean e e eneenenreneereeereentes 633
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 mmol Mg**, 0.0740

mmol Citric Acid, Titrant = 0.0826 M NaOH in 5.0 m NaCl, pcH = 0.972pHr +

0434 bt ettt h et a bbbt e e e e ae e s n e ee s ennas 634
Table Mg67. Potentiometric Titration Data for the Stability Constants of Magnesium with

Citrate in 5.0 m Na(C] at 25°C. Initial Volume = 15.0 mL, 0.0776 mmol Mg2+,

0.0740 mmeol Citric Acid, Titrant = 0.0912 M NaOH in 5.0 m NaCl, pcH =

0.972DHT + 0,434 ettt e e e e 635
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 mL, 0.0 mmol Mg2+,

0.078816 mmol EDTA, Titrant = 0.1051 M NaOH in 0.3 m NaCl, pcH =

O.9BADHI + 1.067. (et e e v e 636
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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 = 256.0 mL, 0.09804 mmol Mgz+,
0.078816 mmol EDTA, Titrant = 0.1051 M NaOH in 0.3 m NaCl, pcH =
O.98APHI 4 1L067. .ttt ettt ettt s e 637
Table Mg70. Potentiometric Titration Data for the Stability Constants of Magnesmm with
EDTA in 1 m NaCl at 25°C. Initial Volume = 19.0 mL, 0.0 mmol Mg ,
0.077576 mmol EDTA, Titrant = 0.1012 M NaOH in 1 m NaCl, pcH = 0.984pHr

~71 ) PR G PSR Ata i P o N

aonie IVig/ I. I’O[CH[IOI’HC[I’IL Titration Udld IOI' [IlC D[lell y C nstants of v dg Cblum Wl[Il
EDTA in 1 m NaCl at 25°C. Initial Volume = 16.2 mL, 0.04878 mmol Mg”,
0.048485mmol EDTA, Titrant =0.1012 M NaOH in 1 m NaCl, pcH = 0. 984pHr

Table Mg72. Potentiometric Titration Data for the Stability Constants of Magnesmm with
EDTA in 1 m NaCl at 25°C. Initial Volume = 16.0 mL, 0.0 mmol Mg ,
0.048485 mmol EDTA, Titrant =0.1012 M NaOH in 1 m NaCl, pcH =0. 984pHr

Table Mg73. 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 mmol Mg*",
0.048485 mmol EDTA, Titrant = 0.1012 M NaOH in 1 m NaCl, pcH = 0.984pHr

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 mmol Mg**, 0.04756
mmol EDTA, Titrant = 0.09672 M NaOH in 2 m NaCl, pcH = 0.984pHr + 1.067.. 642

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 mmol Mg**,
0.04756 mmol EDTA, Titrant = 0.09672 M NaOH in 2 m NaCl, pcH = 0.984pHr

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 mmol Mg2+, 0.04756
mmol EDTA, Titrant = 0.09971 M NaOH in 2 m NaCl, pcH = 0.984pHr + 1.067.. 644

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 mmol Mg2+,
0.04756 mmol EDTA, Titrant = 0.09971 M NaOH in 2 m NaCl, pcH = 0.984pHr

Table Mg78. Potentiometric Titration Data for the Stability Constants of Magnesium with
EDTA in 3 m NaCl at 25°C. Initial Volume = 15.0 mL, 0.0 mmol Mg2+ 0.01862
mmol EDTA, Titrant = 0.09347 M NaOH in 3 m NaCl, pcH = 0.984pHr + 1.067.. 646

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 mmol Mg*,
0.01862 mmol EDTA, Titrant = 0.09347 M NaOH in 3 m NaCl, pcH = 0.984pHr

Table Mg80. 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 mmol Mg2+, 0.04576
mmol EDTA, Titrant = 0.09597 M NaOH in 4 m NaCl, pcH = 0.984pHr + 1.067.. 648

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 mmol Mg**,
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0.04576 mmol EDTA, Titrant = 0.09597 M NaOH in 4 m NaCl, pcH = 0.984pHr

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 mmol Mg2+, 0.04576
mmol EDTA, Titrant = 0.0973 M NaCH in 4 m NaCl, pcH = 0.984pHr + 1.067.... 650
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 mmol Mg*",
0.04576 mmol EDTA, Titrant = 0.0973 M NaOH in 4 m NaCl, pcH = 0.984pHr +
L0007 e ettt At b e be et e et e re e ean s 651
Table Mg84. Potentiometric Titration Data for the Stability Constants of Magnesium with
EDTA in 5 m NaCl at 25°C. Initial Volume = 16.0 mL, 0.0 mmol Mgz", 0.044435
mmol EDTA, Titrant = 0.09071 M NaOH in 5 m NaCl, pcH = 0.984pHr + 1.067.. 652
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 mmol Mg,
0.04445 mmol EDTA, Titrant = 0.09071 M NaOH in 5 m NaCl, pcH = 0.984pHr

Table HA1. Potentiometric Titration Data for the pK, Values of Lake Bradford Humic Acids

in 0.1 M NaCl at 25°C. Initial Volume = 18.0 mL, 0.0517 g LBHA, 3.270x10™*

mole NaOH, Titrant 0.038 M HCl in 0.06 M NaCl, pcH = (potential - 398.21)/-

L T T OO U USRS PRUSSUUSTTO 654
Table HA2. Potentiometric Titration Data for the pK, Values of Lake Bradford Humic Acids

in 3 m NaCl at 25°C. Initial Volume = 20.0 mL, 0.0517 g LBHA, 2.991x10*

mole NaOH, Titrant 0.047 M HCl in 2.95 m Na(l, pcH = (potential - 429.74)/-

- 70 SO RUP ORI 655
Table HA3. Potentiometric Titration Data for the pK, Values of Lake Bradford Humic Acids

in 3 m NaCl at 25°C. Initial Volume = 20.0 mL, 0.0499 g LBHA, 2.991x10™

mole NaOH, Titrant 0.047 M HCl in 2.95 m NaCl, pcH = (potential - 428.39)/-

8. T ettt Ee s Ae e s Ee e bbtastbe s At e Rbbeaab b e kbe e b e s nrneeneeeneeas 656
Table HA4. Potentiometric Titration Data for the pK, Values of Lake Bradford Humic Acids

in 6 m NaCl at 25°C. Initial Volume = 21.0 mL, 0.0480 g LBHA, 3.812x10"

mole NaOH, Titrant 0.040 M HCl in 5.95 m NaCl, pcH = (potential - 465.67)/-

L R OSSPSR SOOI 657
Table HAS. Potentiometric Titration Data for the pK, Values of Lake Bradford Humic Acids

in 6 m NaCl at 25°C. Initial Volume = 20.0 mL, 0.0507 g LBHA, 3.812x10"

mole NaOH, Titrant 0.040 M HCl in 5.95 m NaCl, pcH = (potential - 471.45)/-

T o« TSRO USROS RSUUPR 658
Table HA6. Potentiometric Titration Data for the pK, Values of Suwannee River Fulvic

Acids in 3 m NaCl at 25°C. Initial Volume = 19.5 mL, 0.0400 g SRFA,

4.424x10™ mole NaOH, Titrant 0.040 M HCl in 2.95 m NaCl, pcH = (potential -

280N -58.8T. ..ot e e e et e aan e ranee e e araeean 659
Table HA7. Potentiometric Titration Data for the pK, Values of Suwannee River Fulvic

Acids in 3 m NaCl at 25°C. Initial Volume = 20.0 mL, 0.0393 g SRFA,

4.930x10™ mole NaOH, Titrant 0.047 M HCl in 2.95 m NaCl, pcH = (potential -

G20 15)/-58.68. oottt et et n s s ee s e e s e e nesnnenn 660
Table HAS. Potentiometric Titration Data for the pK, Values of Suwannee River Fulvic

Acids in 6 m NaCl at 25°C. Initial Volume = 20.0 mL, 0.0425 g SRFA,
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3.648x10™ mole NaOH, Titrant 0.054 M HCl in 5.95 m NaCl, pcH = (potential -

BT2.81)-62.10. oottt et s s 661
Table HA9. Solvent Extraction Data for Binding Constants for Americium with LBHA in 3

m NaCl at 25°C. [*'Am*] =10° M, [HDEHP] = 10* M in Toluene..................... 662
Table HA10. Solvent Extraction Data for Binding Constants for Americium with LBHA in 3

m NaCl at 25°C. [*'Am**] =10° M, [HDEHP] = 10™ M in Toluene..................... 662
Table HA11. Solvent Extraction Data for Binding Constants for Americium with LBHA in 3

m NaCl at 25°C. [**Am*"] =10° M, [HDEHP] = 10* M in Toluene..........cc......... 663
Table HA12. Solvent Extraction Data for Binding Constants for Americium with LBHA in 6

m NaCl at 25°C. [**Am*] =10° M, [HDEHP] = 10* M in Toluene. ...........c.occ.. 663
Table HA13. Solvent Extraction Data for Binding Constants for Americium with LBHA in 6

m NaCl at 25°C. [**Am’*] =10° M, [HDEHP] = 10* M in Toluene..................... 664
Table HA14. Solvent Extraction Data for Binding Constants for Americium with GHA in 3

m NaCl at 25°C. [*'Am’"] =10° M, [HDEHP] = 10™* M in Toluene...........coooccco. 664
Table HA15. Solvent Extraction Data for Binding Constants for Americium with GHA in 3

m NaCl at 25°C. [*Am*] =10° M, [HDEHP] = 10™* M in Toluene..................... 665
Table HA16. Solvent Extraction Data for Binding Constants for Americium with GHA in 6

m NaCl at 25°C. [*'Am’*] =10° M, [HDEHP] = 10* M in Toluene.........occcoccrnee. 665
Table HA17. Solvent Extraction Data for Binding Constants for Americium with SRFA in 3
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DOCUMENT ORGANIZATION

The data reported herein were obtained in the work performed at Florida State University
contract AH-3590 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 tracecable to the experimental data contained within
this document using information in the “Table” column of Tables 1-42 or in the text, and to
Florida State University (FSU) laboratory research notebooks using information in the
“Notebook™ column of Tables 1-42. For the atter, 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(IID), Th(IV), Np(V)O,", and U(VI)O,>* cations have been studied as these species represent
the range of stable oxidation states expected for actinides [1] 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, K;; of an rn-protic acid, vary as a functioq of ionic strength and
temperature. For a general acid dissociation reaction

HoinA® H* + HpAT (1)
where i= 1, 2, ..., n, the K, of reaction (1) is defined (neglecting charges) as:

Kai = ((H] [Hs1Al) / [Hnin A]
and reported as pKy = -log K.

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

Brgr. and for complexation reaction
pM* L qH + LYK MpHqL, (2)
are defined (neglecting charges) as:
Bpar = [MpH,L] / (IMJP[H][L]")
where M denotes metal cation, H - proton, L - unprotonated ligand and p, ¢, r, k and [ = 0,

1,2 .., (anegative value of g corresponds to an M(OH),L, hydrolyzed species from a reaction
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pM" + gH,0 + 1IL¥ = My(OH),L, + qH™ ). Such stability constants are specific for the ionic
strength, background electrolyte, and temperature of measurement.

In Tables 1-42, 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 cntically reviewed the enclosed data for acceptability.

Data collected at FSU focused primarily on the complexation of Th**, UO,**, NpO-~, and
Am™ 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:
Npl5, 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 occumring 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, 5]. Dissociation constants and stability constants for Am>* and UO,™*
complexation by Lake Bradford and Gorieben humic acids and a Suwannee River fulvic acid are
reported.

DISCUSSION

This discussion is an overview of the data presented in Tables 1-45, as well as some
tables from Potentiometric and Extraction Data section (Appendix) which are not referenced in
Tables 1-42. The objective is to describe briefly the data and the general trends for the overall
series, while detatled experimental and discussion sections appear in already published papers
[6-12].

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 1-7. 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 (NaCl). The ranges in
pKar for acetic and lactic acids are 4.50+0.01 to 5.13+0.01 and 3.47+0.03 to 4.22+0.05,
respectively, with the highest values observed in 5 m NaCl. Acetic acid shows its lowest pK,, 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 1s so acidic that the pK,; values were difficult to measure by normal base titration
and are reported oﬁly 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 pK,; could not be
achieved above 1 m NaCl. The pK,, values decrease from "1.20 forI=0.1-0.5mto 1.0+0.2 in [
= 1 m (NaCl). The second acid dissociation constants show a minimum value of 3.63inI=1m
{NaCl) which mcreases steadily to 3.95+0.02 in I =5 m (NaCl). However, the lack of values for
pKai does not affect the values of Ppq 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,,
PK.s, and pK,; values are 2.87+0.01, 4.18+0.03, and 5.12+0.01, respectively. The values of pK;
are essentially constant through I = 2 m and increase up to I = 5 m, whereas both pK,, and pKy3
show well defined minima. The highest pK, values in the high ionic strength region occur in [ =
5 m (NaCl): pK.i = 3.1320.02, pKa» = 4.49020.006, and pK,; = 5.351+0.005 and it is similar as

observed for the previous three acids.
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The values of EDTA show less uniformity in pK, and pKyp than the other carboxylic
acids, although the vanation in the 0.1-2 m ionic strength region is within statistical limits. The
minimum pK,;, pKy», and pK,s values of 1.87+£0.08, 2.23+0.04, and 8.60+0.0! occurin I =3 m
(NaCl). The pKy; data show a linear increase from a low of 5.89+£0.01 in I = 0.3 m to a high
of 6.95+£0.01 in I =5 m. This trend is interesting in that the pK, 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, for acetic and lactic acids shows that the
values remain essentially constant at low ionic strength and then increas_,e. The large (compared
to the differences observed for typical metal-ligand systems) increase in pK, 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 ¥y contribution is small and

does not significantly affect the sum of the log vy + log ¥y - log ¥ m. term; hence, large
increases in pKg at high ionic strengths can be observed. For polyprotic acids, trends in
decreasing acidity of pKa; with increasing ionic strength are less obvious.

In general, the minimum pK, 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,; and pK.» values and the unusual linear increase of pK,: 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 (NaCl) using a solvent extraction technique.

Both 1:1 and 1:2 metal:ligand complexes are observed for Th*/carboxylate
complexation. The minimum values of log Bio; and log B1oe for acetate complexation occur in I
= 1 m (NaCl) and are 3.85+0.02 and 6.5620.03, respectively. Above I = 1 m (NaCl), a
discontinuous increase in log Big; for acetate is observed up to the maximum of 4.51+0.03 in I
= 5 m (NaCl), while a rather steady increase in log Pig: is observed up to the maximum
7.66:0.03inI=5m.

Lactate forms relatively weak complexes with Th**, and log B1or remains nearly constant
(= 3.8) in the range [ = 0.3-2 m (NaCl), above which it increases to a maximum of 4.28+0.02 in
I =35 m. The minimum of log Bio; = 3.8120.02 coincides with that of log Bgs = 6.43+0.08 in 1
=2 m. The stability constants for the Th(Lac),** 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 I m (NaCl). In 5 m NaCl iog B¢ = 7.23+0.04.

Oxalate complexation of Th* [7] remains constant with log B10; = 7.0-7.1 in the range I =
0.3 - 3 m (NaCl), after which it increases to 747+0.02 in I = 5 m. Values of log Bjo; show a
minimum of 13.42+0.04 in I = 1 m and reach a high of 14.63+0.03 at =5 m.

Citrate forms strong complexes with Th*" and both log Bio1 and log Bioz vary smoothly as

a function of ionic strength [8] with low values of log Big; = 9.3120.04 in 2 m NaCl and log B1o2
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=17.3320.04 in [ = 3 m (NaCl). Maximum values of log B0 and log Big; of 10.18+0.03 and
19.12:0..04, respectively, are observed in I=5 m.

For Th** with EDTA, our solvent extraction data, Tables Th 55-63 (Appendix), yield
values of "17. A second constant, 319, was included in the regression analysis but it is unlikely
Th(EDTA)," forms. The variation from simple 1:1 complexation in the regression probably
reflects formation of a small extent of Th(OH)EDTA’, Th(CHEDTA", ThREDTANa", etc. The
likelihood of Na - EDTA interaction is discussed above in the section of pK, values of EDTA in
5 m NaCl. The value of ca. 17 for log B10; for Th{IV)EDTA seems low since values of 23.2
have been reported for measurements at I = 0.1 m and 223 at I = 0.5 m. Also U(IV)EDTA has
been measured to have a log 10, of 23.2 and Np(IV)EDTA, of 24.6, both for I = 1 m. A value of
log B11 (Th(IV)EDTA) of 23 + 2 would seem more reasonable. Measurements of Jog BiorinI=
5 m NaCl and pcH > 3 have major problems due to the Th** hydrolysis and chloride
complexation as well as H,EDTA™ complexation by Na*. We are conducting further
measurements to attempt to correct our measured log Bip; 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 WIPP brines with the interaction of
Th(IV) and EDTA.

The same concerns are valid for the measured values of Am>*+EDTA and U022++EDTA.
These measured values for log 10 should be used in the performance assessment modeling.

The lowest stability constants for the 1:1 complexes of Th** with carboxylate generally
occur at I = 1 m (NaCl), while those of the 1:2 species fall in the range 1-3 m. In all cases, the

highest stability constants for 1:1 and 1:2 complexes of Th** with carboxylates occurin [ = 5 m.
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Complexation of uranyl

Apparent stability constants were measured for the complexation of UO,™ by acetate,
lactate, oxalate, citrate, and EDTA [7, 9] using a tracer level solvent extraction Imethod 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 PBio; values up to I=3 m. In I = 0.3 m, log PBio; for acetate and lactate

complexation of UO,*" are the same, equal to 2.60 (Table 14). The log B1¢; values for acetate

complexation increase smoothly above I = 1 m to a maximum of 3.1420.04 in 5 m NaCl, while
lactate shows a discontinuous increase with a maximum of log Bio; = 2.732£0.04 in 3 m NaCl,
and then decrease to log B = 2.6420.01 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 B¢ value
i 5.94+0.01 at I = 0.3 m (NaCl) and reaches a maximum of 6.70+0.01 at I =4 m NaCl. A
decrease of nearly one unit in log B0 is observed in I = 5 m, probably because of an increase
in the log By due to the lower pH at which this experiment was run.

The behavior of the UO,™ in citrate systems differs from the other ligands studied.
Citrate complexation shows little variance in log Bip for the entire studied range of NaCl
concentrations. The stability constants decrease from 7.30+0.04 at I=0.3 m to 7.08+0.01 at I =
1 m, nse slightly to 7.25+0.02 in 2 m NaCl and decrease steeply at higher 1onic strengths.

The log Big values for the U022+/EDTA systems decrease from 12.72+0.25 atI1 =03 m
to 9.82+0.04 in 1 m and discontinuously increase to 10.48+0.04 in 5 m NaCl. A pH dependence

of log Bior for uranyl complexation has been observed, and experiments at I = 3 m (Table |7)
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between pcH (-log [H']) 2.5 and 4.4 gave values of log Big = 10 and log B 111 = 15, respectively.
These values do not agree well with the Jiterature 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 (NaCl) at
25°C were obtained using a solvent extraction method [9, 10] and are presented in Tables 20-25.
The log Bio: values for NpO,™/acetate complexes increase steadily with increasing ionic strength
from 1.05+0.05 in 0.3 m to 1.80+0.02 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
14342004 In I = 1 m (NaCl) and increase to 1.93+0.06 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 PBip1 values for oxalate complexation increase steadily from 3.62+0.03 in I = 0.3
m NaCl to 4.6320.05 in 5 m. The log B¢ reported for 2, 3, and 4 m NaCl deviates only slightly
from a value of 7.

Citrate complexation of NpO,” starts at log Bip; = 2.6220.05 in 1= 0.3 m (NaCl), passes
through a minimum of 2.3940.0! in 1 m NaCl, and increases to 2.5040.07 in 2 m where it
remains constant, within experimental error, up to I = 3 m. The pcH independent stability
constant derived from solvent extraction data suggests that the NpO,(HCit) complex is not

present under the conditions of these experiments.
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The stability constants for EDTA complexation of NpO," were calculated by analyzing
the pcH dependence of the apparent stability constants and derived from extraction experiments.
The log B1o; values decrease from a high of 7.1+0.1 in 0.3 m to 5.5+0.1 in 5 m (NaCl), and log
Bi21 incre