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FMT is a FORTRAN computer code used·to solve the systems of equations associated with

the calculation of chemical equilibrium in geochemical systems at 25°C. FMT uses aqueous

thennodynamics coupled with the Pitzer activity coefficient fonnalism to calculate equilibrium in

highly concentrated electrolyte systems. The data base supplied with the code covers the

chemical system Na-K-Mg-Ca-H-CI-S04-0H-HC03-C03-C02-B-H20 augmented to include

Am(Ill), Pu(lll), Nd(lll), Th(lV), and Np(V). The data base is internally co'nsistent and has

provided reliable independent predictions of dissolved actinide concentrations under wide ranges

of conditions.

Recent development of FMT has been sponsored by the Waste Isolation Pilot Plant (WIPP).

This document is intended to serve two purposes: to provide an introduction on the capabilities

and use of FMT, and to satisfy quality assurance requirements for the WIPP Project.
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1.0 INTRODUCTION

This User's Manual is intended to serve two purposes: to allow an interested user to learn

what FMT does and to satisfy quality assurance requirements for the project that helped support

the development of FMT. We have attempted to write this document so that persons not

associated with the project can skip project-specific sections without skipping essential

information about FMT.

The FMT program calculates chemical equilibrium in geochemical systems using aqueous

thermodynamics and the Pitzer activity coefficient formalism (Pitzer, 1991). The name FMT

derives from previous versions of the code used for fracture-matrix transport calculations, which

are not supported in the release of FMT Version 2.3.

FMT computes the molal concentrations (moles of solute per kilogram of water solvent) of

chemical species using the activity coefficient formalism of Pitzer (1991) as parameterized and

reported for the sea water and evaporite system in Harvie et al. (1984) and Felmy and Weare

(1986). For simplicity, this data base is referred to as the Harvie-Ms:sller-Weare or HMW data

t>ase.

The Waste Isolation Pilot Plant (WIPP) application of the thermodynamic model involves

predicting the solubility of actinides in the concentrated electrolyte solutions (brines) that occur

at and around the WIPP site. To this end, the WIPP Project has measured the solubility and

speciation behavior of several actinides in various oxidation states as a function of NaCI, MgCI2,

Na2C03, NaHC03, K2C03, KCI, and other more complex ionic systems. These data have been

used to develOp thermodynamic parameters consistent with those of the HMW data base. The

FMT code is used by the WIPP Proje.ct to calculate actinide solubilities in concentrated

electrolytes to support performance assessment of the WIPP.

The majority of the example problems in this User's Manual employ an early version of the

thermodynamic data base that contained few actinide data. The actinide data base has been much

expanded since this document was developed. Thus, the chemical calculations in the examples

must be considered illustrative of FMT use only. Appendix V contains a memorandum

documenting the most current release of the actinide thermodynamic data base with all data

sources. Appendix W contains a listing of the most current release of the data base, called

HMW_Am3Pu3Th4Np5_960823.CHEMDAT, and Appendix X contains a listing of the most

current release of the data base, called HMW_Am3Pu3Th4Np5_960823.RHOMIN.



FMT. Version 2.3
User's Manual, Version 2.3 INFORMATION.· ONLY WPO#43037

January 9, 1997
Page 10

FMT calculates equilibrium on a closed system with fixed total element abundances. Water

must be present and solid phases might or might not be present, depending on the particular

chemical conditions. There are two modes of running FMT, one for single and one for multiple

equilibrium problems. The single equilibrium problem, called a batch or flash problem,

equilibrates one set of chemical abundances. The multiple equilibrium problem, called a titration

problem, equilibrates two input solutions and then adds one solution to the other in user-specified

volume increments to simulate a chemical titration.

FMT was intended to be used to support the WIPP performance assessment (PA) by·

generating tables of solubilities for actinides in the +ill, +IV, +V, and +VI oxidation states, as a

function of the relevant dominant variables influencing actinide solubilities in the WIPP system.

These tables were to have been converted into equations to be used as input to the ~P

performance assessment codes, PANEL and NUTS, to provide a means of evaluating the

solubility of actinides as a function of variables such as C02(g) fugacity, hydrogen ion

concentration, brine composition, and organic chelator concentrations.

This document serves as a User's Manual for FMT, as used to support the WIPP performance.

assessment calculations. As such, it describes the purpose and function of the code, user

interaction with the code, and the equation and numerical methods employed by the. code.

Example of user-accessible input files, output files, and screen displays are appended to this

manual.



FMT.. Version 2.3
User's Manual, Version 2.3

1.1 Software Identifier

INFORMATION ONLY WPO # 43037
January 9.1997

Page 11

Code Name: FMT
WIPP Prefix: FMT_
Version Number: 2.3 04/01197
Platfonns: FORTRAN 77 for OpenVMS AXP, versions 6.1, on DEC Alpha;

Macintosh Power Book 5300CS,
Mac/OS 7.5.3 updated to Revision 2

1.2 Points of Contact .

1.2.1 Code Sponsor

Sandra C. Babb
Sandia National Laboratories
Albuquerque, NM 87 I85-0660
Voice: (505) 844-7396 or (505) 848-0126
Fax: (505) 844-2018 or (505) 848-0881

1.2.2 Code Consultant

Craig F. Novak
Sandia National Laboratories
Albuquerque, NM 87185-1320
Voice: (505) 848-0619
Fax: (505) 848-0881
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2.0 FUNCTIONAL REQUIREMENTS

R.l FMT simulates solubility behavior of radionucJides in brines found in Castile, Rustler,

and Salado Formations near the WIPP site.

R.2 FMT calculates chemical equilibrium using aqueous thermodynamics. It is based on the

Harvie-M¢ller-Weare (HMW) data base augmented with radioactive elements.

R.3 FMT additionally mechanizes repetitive calculations, e.g., titrating a solution of one

chemical composition with a solution of another chemical composition.

R.4 FMT supports calculations for highly charged aqueous species such as carbonate

complexes with Americium (ill), Thorium(IV), and Neptunium (Y).

R.5 The "batch" simulation mode, also known as flash problems, calculates equilibrium

abundances for one set of element abundances.

R.6 The "titrate" mode shall support explicit specification, i.e., adding user-specified volume

for each titration increment.

R.7 The "titrate" mode shall support linear increments, i.e., adding a constant volume for each

titration increment.

R.8 The "titrate" ·mode shall support logarithmic increments, ie., adding a logarith~cally

increasing volume for each titration.



FMT, Version 2.3
User's Manual, Version 2.3 IN

wPO#43037
JaniJary 9. 1997

Pa e 13

3.0 REQUIRED USER TRAINING AND/OR BACKGROUND

In order to run the ~MT code successfully, the user will need a basic knowledge of

• Open VMS and Digital Equipment Co.'s ·(DEC's) Digital Command Language (DCL),

if running the code on the DEC platfonn

• Power Macintosh 7100 operation, if running the code on a Macintosh platfonn.

To interpret the results of PMT, a chemistry background is required. A user should have a

• BS in Chemistry I or the equivalent

• experience in evaluating the plausibility of solid phases with respect to the particular

chemical system

• sound understanding of chemical reaction equilibrium analysis.
'f

To understand how the PMT code works and the theory and algorithms upon which PMT is

based, the user should also have a basic understanding of

• thennodynamics

• partial derivatives

• linear algebra (through senior undergraduate level)

• numerical methods (graduate or senior level undergraduate level).
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4.0 DESCRIPTION OF THE MODELS AND METHODS

4.1 Mathematical Model and Numerical Methods

FMT solves chemical equilibrium problems, as defined by linear material b~lance equations

and nonlinear reaction equilibrium equations as given in standard chemical thermodynamics texts

such as Denbigh (1981) and Smith and Van Ness (1975). An extensive survey of numerical

methods developed specificall:r to solve these problems is given in Smith and Missen (1991). In

particular, FMT uses the "ViIlars-Cruise-Smith" (VCS) algorithm, which is explained in Section

6.4.4 of Smith and Missen (1991). A brief overview of the ves algorithm, as presented in Smith

and Missen (1991) follows. Interested readers are referred to Smith and Missen (1991) for a

more detailed discussion.

-
If the Gibbs free-energy function G is viewed as a function o! the reaction-extent variables ~,

then the chemical equilibrium problem is that of minimizing G(~); i.e.,

(1)

Equation 1 is equivalent to the classical chemical fomulation of the equilibrium conditions

where

~G == NTii(~)= 0, (2)

NT = the complete, transposed stoichiometric matrix: the (N x R) matrix whose columns
are the R stoichiometric vectors; that is, N = (V),V2"'" VR ); entry CJ) of N is vij, and

it =chemical-potential vector with entries Jli.

- -
A first-order ~lgorithm approach for minimizing G(l;) requires that the variables ~ be

adjusted at each iteration by amounts ~:

( J
(m)

~<.m) = _ aG =-IiG(m)
} a~· }

}. N'
--~v"Jl~m).- £..J I} f '

i=]

j = 1,2, ... R,
(3)
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Vij ::: stoichiometric coefficient of species i in stoichiometric vector (equation)},

N' =number of species excluding inert species,

J.1i =chemical potential of species i, and

R =maximum number ~f linearly independent chemical equations.

The mole numbers are adjusted by means of

R
on~m) =~ v .. ~~m). . 12 N'

1 ~ IJ~J ' 1::;, ,... •
j=l

where ni ::: the number of moles of species i.

(4)

(5)

As with first-order optimization methods in general, this algorithm has been found to

converge rather slowly, and therefore is not widely used.

-In a sec~nd-order algorithm appr9ach for minimizing G(~), the Newton-Raphson method can

be applied to Equation 2, which yields
. I

, -

o~(m) =_(O~GJ-:-l (o<!J
: a~2 n(m) o~ n(m)

where n ::: species-abundance vector with entries ni . This approach requires the solution of a

set of R =(N' - M) linear equations on each iteration (where M is the number of elements).

Because N' is usually large compar~d with M, the numerical solution of these linear equations

can be very time consuming and this approach is not widely used.

The ves algorithm, an intennediate between the above first- and second-order methods,

provides a way to reduce the computational effort involved in the solution of the linear equations.
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I I -The ves algorithm begins with Equation 5, the Hessian matrix «()20 a;2) for which, in the
~ - - -

case of a single ideal phase, can be expressed as

where

R = the gas constant, 8.3143 J mole-I K-1
,

T =absolute temperature (K)

j =L2,...R ,
(6)

(7)

BkJ =the Kronecker delta function; BkJ =1, if k =1; BkJ =0, if k ~ I,

nk =number of moles of species k, and

nt =total number -of moles.

Smith and Missen (1991) explain in Section 6.4.4 how the Hessian matrix in Equation 6 can
I

be expressed as f
. i

{ I)-I ( . )-1()2G: 1 M v~ v~
R "'" -+r---' B.o,

a~,.a~/ nj+M k=1 nk n, _'J

where vi is the sum of. the stbichiometric coefficients in stoichiometric equation i; i.e.
N'

vj=I,vn
k=1

The ves algorithm for a single ideal phase uses Equation 5 with Equation 7 and iteratively _

adjusts each stoichiometric equation by an amount

( J

-l

1 M v 2. v~ AG~m)
(m) _ ...:J9.. ..:l.. J.

~j -- n'(m) +~n(m) - n RT'
j+M k-I k -1

j =l,2,...R.

(8)
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As is explained in Section 4.4, FMT replaces one of the R element balances in Equation 8

with the charge balance, which not only specifies the material balance of the "replaced" element

but also constrains the solution to be charge neutral. The charge balance can be shown to be a

linear combination of the individual material balances.

The thennodynarnics of concentrated electrolyte solutions (brines) requires consideration of

the cherrucal nonidealities of the system. FMT uses the activity coefficient model of Pitzer

(1991) and the internally consistent data base described by Harvie et al." (1984) and Felmy and
" I

Weare (1986) as the basis for modeling chemical nonidealities. These references provide"

extensive detail about the version of the Pitzer activity coefficient fonnalism used in FMT. A

brief discussion of the Pitzer activity coefficient model follows in Section 4.2.

4.2 The Pitzer Activity Coefficient Formalism

The Pi.tzer activity coefficient fonnalism is a set of mathematical equations for calculating

activity coefficients for aqueous species, and is valid from dilute systems throiJgh the

concentrated brines observed at the WIPP Site. The theoretical and historical develop~ent of

this fonnalism can be traced though Pitzer (1991), and references therein.

,
The implementation of the Pitzer activity coefficient fonnalism within FMT is based on the

fonns of the equations as presented in Harvie and Weare (1980), Harvie et a1. (1984), and Felmy

and Weare (1986). Because there i,s no difference in the mathematical formulation from these
I

references and FMT, only the equafions in Felmy and Weare (1986) are presented below. The

interested reader will find a comprbhensive presentation of these equations in the three cited

publications:

The activities of the species aj c!n be defined" by the following equation:
I
1
!

(abJ-"- =~; =~? + RTlna;,
an; T.P.n

where ~P =the standard chemical potential for species i. Activity is defined for each solute

species i by

• Equation numbering scheme in Felmy and Weare (1986) is duplicated for this discussion.
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(A.lb)

(A. Ie)

'Y i = the activity coefficient of the solute species,

mi = the molality of the solute species,
I

w =the molecular weight of wat,er,

LIIlj =the sum over all solutes (cations, anions, and neutral species), and

. ,

ep =the osmotic coefficient.

While the chemical potentials for pure phases (e.g., minerals)' are constant at fixed

temperature and pressure, the fugacity'of gas-phase species, fi , is defined as follows:
I

o
-h = Jli + In(f. )
RT RT I (A.ld)

The remaining variables lacking: explicit definition are the excess functions 'Yi and (ep-I).
These functions, rewritten below, are modeled using the semiernpirical equations of Pitzer (1973)

and co-workers. (Note that, in the Pitzer equations presented below, ] =ionic strength, and -that

subscripts M, X, and N refer to cations, anions, and neutrals, respectively. The remaining tenns

are explained following the presentation of the Pitzer equations.)
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+~<~m.m.{~~.~+~m,'IIU")+~ ~m"m,A~
,

n a n c a

I'
I

(A.2a)

In'YM=~F+Lrna(2~a+ZCMa )+Lrnc(2<1>MC + Lrna'llMcaJ
a Ic a

+ L I,rnama''''aa'M+I~IL LmcrnaCca +Irnn(2AnM )tI, 'Imnrna~naM
a < a' :. c a: . n n a .

i

InYx = zi,F +~m,(2Bx, +ZCx,)+~m.(2~x. +~ m,'11 Xro )

+ I L rncrnc,,,, cc'x + lzxlI. LrncffiaCca + L JJl,;(2A.nX ) +L L m/lrnc~ /leX

c < c' c ·a /I /I C

I

In'YN= Lrnc(2A.Nc)tI.rna (2ANa)tI, Lmcrna~Nca .
cae a

+L < Lrncrnc,<I>~c'L < Lmarna,<I>~,
c c' a a'

(A.2b)

(A.2c) .

(A.2d)

(A.2e)
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(2b)

(2c)

A~ is one third of the Debye-Htickellimiting slope (A in the following empirical equation):

i
'DH A.Jf .

lny; = - + B; I,
. 1+ Ba;.Jf

as presented on page 981 of Harvie and Weare [1980].) Here A~ equals 0.39 at 25°C. The
. I .

second viriaJ coefficients, B, are give'n the following ionic strength dependence:

B~ - R(O) + R(1) e-f1. l .JI + R(2) e-Q2 .fl
MX - tJMX tJMX tJMX

The functions g and g' are defined by

i (1- (l + x)e- x
)

Ig(X) = 2 2
x

(3a) .

(3b)

(3c)

(4a)
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(4b)

with X =<XI Ji or = o. 2.Jf. When either cation M or anion X is univalent, <Xl -=2.0 and <X2 =12.

For 2 - 2 pairs, <Xl =1.4 and <X2 =12. For all electrolyes, b = 1.2. For 2 - 3 and higher pairs, <Xl

=1.4 and 0.2 =50. The dimension!s of <Xl and 0.2 are kg~mole-~. The virial coefficients, «1>,

which depend upon ionic strength, are given the following form:

(Sa)

(Sb)

(Sc)

type.

The functions Eaij(l) and Eaij(l), are functions only of ionic strength and the electrolyte pair

I

The activity coefficient parameters, Ani ~nd ~nij' representing the interactions between

neutral species ~nd ions, are taken to be constant. The third viTial coefficients, ctx and 'Vijk,

are 'also assumed to be independent of ionic strength.
I

The complete set of parameters defining the model for nonideal behavior of electrolyte

solutions are as follows:

•

•

•

ll~, ll~' p~, and ctx: for each cation-anion pair

aij for each cation-cation and anion-anion pair

'Vijk for each cation-cation~anionand anion-anion-cation triplet
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• Ani and ~nij for ion-neutral and ion-ion-neutral interactions.

r
I

Many of these parameters can' be assigned a value of zero. The above parameters are

tabulated in the CHEMDAT data base (Section 7.3.3, Appendices I and J).

4.3 Inclusion of Pitzer Activity Coefficients

. I .
The activity coefficients. are included within FMT according to the "Indirect Methods Based

.on Algorithms for,Ideal Systems" documented in Section 7.3.1 of Smith and Missen (1991). A

brief overview of the discussion provided in Section 7.3.1 of Smith and Missen (1991) follows.

The following is an expression f~r the chemical potential:

Jli(T, P,X) = fl;(T, P) + RTln"{ jeT, P,x)xj ,

and

(9)

or

limY·=1. I
Xj~1 (Raoult convention)

where

lim Yi =1
Y'~'O (H . )" enry conventIon

x =mole-fraction vector with entries Xj,
I
I

T =temperature,

P =pressure, and

Jl; =standard chemical potential;of species i.

Equation 9 may be rewritten as :

fli = Il:; + RTlny j(T,P,n) + RTln xj , (lO)
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where n = species-abundance vector with entries n· .I
I

I

When the first two tenns on the right-hand side of Equation 10 are combined, the equation

can be fonnally rewritten as

. .(Jii ::: 1.1; [T, P, n , T, P)] + RT In x; (11)

where 1.17 is now a function of T:and P through the unknown equilibrium solution n* .

I
The calculation procedure is iterative, in which the first 'step is to compute the equilibrium

composition assuming ideality (y i =1), yielding a first approximation to the system mole

numbers n Q). Then the activity coefficients Y for the nonideal system are computed from a

known chemical potential expression at the n Q) composition. In the' next step, the equilibrium

composition in the "ideal" system is computed from Equation 11, with 1.17 replaced by

I

.(1) _ '. '(1)Jii ' - Ji; + RT Iny;(T, P, n ) . (12)

This process is repeated until the composition on successive iterations remains constant to

within some specified tolerance. FMT uses this procedure in conjunction with the ves
algorithm described in Section 4.1.

4.4 Charge Neutrality

Charge neutrality is maintained within FMT in order to represent the charge neutral state of

aqueous solutions that occurs in the laboratory and the environment. It has been shown (see for

example Smith and Missen, 1991) that a linear combination of the element material balances

produces the charge balance equation. Note that, because of the methods computers use to store

numbers, it is extremely unlikely that the computed solution will have a charge equal to zero.

Rather, the total 'charge will be a sn1all number within some tolerance from zero, i.e., within the

range -Itolt < computed charge < +ltoll. The rootfinding tolerance generally used within FMT is

1O.() (specified in the CHEMDAT file), indicating that the computed ~harge would be within the

range _10-6 < computed charge < 10,6. In practice, the computer charge is always much closer to

zero; usually the absolute value of the computed charge is in the range 10-12 to 10-18
• It is

unimportant whether the total charge is positive or negative so long as it is approximately zero.

FMT replaces one of the element balances with the charge balance, which both specifies the
I

material balance on the "replaced" element and constrains the solution to be charge neutral. The
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element to be replaced with the charge balance, FORTRAN variable RPLWCHG, can be any

element, but is usually set to Oxygen bec.ause it will be present in all aqueous chemical systems.

FMT cannot calculate a charge imbalanced solution composition. However, should one wish to

specify a charge imbalance, fictitio~s aqueous species "Poslon+" and "Neg'Ion-" can be used to

do so. For example, entering a concentration of "Poslon+" at 0.] m will cause the solution to

have a net negative charge of 0.1 m.:

4.5 Pseudoelements

Pseudoelement is the name given to mathematical constructs that are not actual chemical
I

elements but mathematically are tr~ated the same as an elemerit. Some of the pseudoelements

used within FMT in the past have been "Electron:EL", "Poslon:EL", "NegIon:EL", "CI04:EL",

and "Charge:EL". Perchlorate, CI04, is a pseudoelement because it is a combination of elements

treated as an element. That is, the unit "Cl04:EL" cannot be divided into its constituent elements

during simulations with FMT. Organic ligands ,are treated as pseudoelements, including

"Oxalate:EL", "Citrate:EL", "Acetafe:EL", "Lactate:EL", and "EDTA:EL". This prevents these

moieties from undergoing chemical' reactions that alter the organic species, while allowing the

organic ligands to complex with protons and other aqueous species. In contrast, although sulfur

always occurs with 4 oxygen atoms in the data base, S04 is not treated as a pseudoelement,

although it could have been.
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5.0 CAPABU,ITIES AND LIMITATIONS. OF THE SOFTWARE
- I

FMT calculates chemical equilibfium for user-specified total element amounts for aqueous or

aqueous + mineral geochemical systems. All chemical elements specified by the user must be

included in the data base used by FMT in order for calculations to proceed correctly. The

original FMT data base file used to develop this document,

HMW_NP_AM_RTEST.CHEMDAT (described in Section 7.3), is limited to the elements H, 0,

Na, K, Mg, Ca, 'CI, S, B, C, Br, and P, and the pseudoelements "Am(Ill)," "Np(V)," "CI04,"

"PosIon", "NegIon", and "Charge." (Element names contained in quotes are not strictly chemical

elements, but they are called pseudoelements because they are treated mathematically as

indivisible units, and thus behave numericaily as though they were chemical elements.) The

species that can be formed from these elements, aqueous and solid, are only those that are

included in the data base. The HMW_NP_AM_RTEST data base is listed in' Appendix I; the

most current data base release, HMW_Am3Pu3Th4Np5_960823, is documented in Appendix V

and listed in 'Appendix W.- The user is responsible for determining whether the data base

included in FMT is appropriate for hislher chemical system.

It is important to note that FMT does not model gas phases explicitly. However, the effects

of chemical equilibrium between a solution and a gas phase with constant fugacities for all

soluble gas phase constituents can be modeled by creating hypothetic~l but thennodynamically

viable solid phases in the solution. T.he standard chemical potentials of these fictiti,ous solids are

calculated from the constant gas fugacities.

Several scenarios for WIPP disposal rooms suggest there will be CO2 gas present. It is

therefore- desirable to calculate the e~fects of CO2 gas on the aqueous and solid chemistry in the

disposal room, and in turn on dissolved actinide concentrations. While FMT cannot explicitly

model the gas phase, it can model a system with constant C02 gas fugacity by proper declaration

of a C02 solid phase, as discussed below.

Thermodynamics allows the declaration of a hypothetical C02 "solid" phase to mimic the

effects of constant C02 gas fugacity: :

CO2(g)~ CO2 (It solid" ),

At equilibrium, this reaction is defcribed by the relationship

(13)
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(14)

where fC02 is the CO2(g) fugacity, which can be thought of as an effective partial pressure

for CO2(g). Equation 14, which makes use of the standard convention that the activity of a pure

solid phase is unity, allows one to simulate a system with a constant CO2(g) fugacity as long as

the C02 "solid" phase is present. See Novak (1995k) for details.

Other particular items to note are listed below:

• Oxidation-reduction (redox) reactions are not supported in any of the data bases.

• The "Am(III)" and "Np(V)" models in HMW_NP_AM_RTEST.CHEMDAT data base

are preliminary and provisional, and were updated iri the

BMW_AM3Pu3Th4Np5_960823.CHEMDAT data base. Additional updated versIons

of the CHEMDAT data base for use with FMT will be issued as they are developed.

• The radioactive elements uranium(IV), uranium(VI) and other elements may be added

in future versions of the FMT data base. These ~dQitions will be !Jlodifications to the

data base only (CHEMDAT) and will not require code changes.
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6.0 USER INTERACTIONS WITH THE SOFTWARE

6.1 Overview

PMT requires three input data files-INPUT, INGUESS, and CHEMDAT. An additional

input file RHOMIN is required for titration problems. In the INPUT file the user sets the

problem parameters and specifies the solution composition- by providing the - total element

abundances. Alternatively, the user could specify the same solution composition by setting the

sp~cies abundances in the INGUESS file. - The CHEMDAT file is a data base that contains

species names, characteristics, and Pitzer parameters. RHOMIN, another data base file, contains

mineral densities. FMT input files are discussed in detail in Section 7.0.

Note that "abundance" means the total amount, an extrinsic guantity, e.g., 3 moles of Na, 2

moles of CI, 1 mole of Br. The intrinsic. quantity, commonly moles per kg H20 within FMT, is

calculated based on the extrinsic amount of water that can be formed from the specified element

abundances. This is the technical definition for the abundance entries. In practice, it is

convenient to specify about 1 kg of water (about 55.5 moles of 0 and .111.0 moles of H) to allow

the abundances in the INPUT and INGUESS files to be looked at on a molal (or approximately,

molar) basis. (A convenient way to put all species concentrations in the INGUESS file on a

nearly exact molal basis is through use of the FOR088 output f~le, which contains a column of

species concentrations that have been nonnalized to a 1 kg H20 basis. These concentrations can

be copied to an INGUESS file to put all species in the INGUESS file on a molal basis, although

technically it is still the extrinsic species abundances that are given. This merely "normalizes" all

extrinsic abundances to a "per kg H20" basis.)

FMT generates a primary file OUTPUT and a secondary file, depending on the problem.

FOR088 is the secondary file for batch problems, while TITRATE is the secondary file for titrate

problems. Both the FOR088 and TITRATE files are subsets of their respective OUTPUT files,

reordered by chemical species for user convenience. Because the fonnat of FOR088 is the same

as that of INGUESS, FOR088 output can be modified and renamed as the INGUESS file to build

increasingly complex chemical systems. Output files are discussed in detail in Section 9.0.
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Figures 1 and 2 illustrate the input and output files for batch and titrate problems,

respectively. The input files labeled as static are the data base files.

o tional Data Path·

FMT

-"IN':;'P-=UT-'---J~r- __--,

I INGUESS I •
1 CHEMDAT.latic)~L-__.J

'"FOR088 output may be used as input
for INGUESS file.

I OUTPUT

FOR088

Figure I. Inpul and OUlPUI Files for BATCH

I INPUT I~ I
. _ ~ /L-0_U:..T_P...:.U_T_

1INGUESS 1- .8
ICHEMDAT(...,<) I~ ~I'----I /- TITRATE

RHOMIN
(stllic)

Figure 2. Input and Output Files for TITRATE

6.2 User.Supplied Input Files

The user creates and modifies parameters In the INPUT and INGUESS files using a

convenient editor. After specifying a title for identifying the problem (usually naming the

solution composition) and setting character flags in the INPUT file, the user enters the elemental
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amounts required for a specific solution. The user must specify the amounts of all elements in

the same order as the elements are listed in the CHEMDAT file.

The INGUESS file, if FMT is instructed to read it, provides t?tal abundances of each element

through the assignment of the total amount for each spe'~ies in the CHEMDAT file. All amounts

must be specified as total abundances, Le., number of moles in the (unspecified) control volume.

The user must state the moles for each species in the same order as the species are listed in the

CHEMDAT file, starting with H20. FMT add~ the species amounts with the appropriate

stoichiometric coefficients to get to the total element abundances, 'and converts these extrinsic

quantities to molality using the mass of wate'r that can be fonned from the given solution

composition.

FMT reads the entire INPUT file. H the character strings 'MOLES' and 'EXACT' are set in

the INPUT file, then FMT reads the moles for each species from the INGUESS file and

calculates the molal amounts of all the elements. H 'nMOLES' and InEXACT' strings are set,

then FMT uses the elemental mole amounts as stated in the INPUT file. In this case, the

INGUESS file must exist although it may be an empty file, i.e., a file containing no data.

6.3 Executing FMT

6.3.1 Organization of Files

A suggested method for organizing folders or directories while running FMT on the DEC

Alpha, Macintosh, or PC platfonns is shown in Figures 3 and 4. Using this approach, the user

groups

• aJI data base files (CHEMDAT and RHOMIN) in one folder, Beneath a major folder

labeled "HMW_DB," Figure 3 shows two subfolders, labeled "HMW_NP_AM" and

"HMW_35," which each contain unique CHEMDAT and RHOMIN data base files ..

• the IN and INGUESS files in another folder. Beneath a major folder labeled "Test

Cases," Figure 4 shows (Wo problem-labeled folders, "BATCH_DOC" and

"NP_NACL_BM," which each contain separate sets of input files. The

"BATCH_DOC" input files are located under each version number folder.

......
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J
• •

,
-,

HMW_DB
,
-,

HMW_NP_AM HMW_352 HMW_3453 •
HMW_NPJM_RTEST.CHEMDAT
HMW_NP_AM_F60.CHEMDAT1 .
HMW_NP_AM_RTEST.RHOMIN

HMW_35.CHEMDAT
HMW_35_F60.CHEMDAT
HMW_35]1 .CHEMDAT,
HMW_35.RHOMIN

Notes
1. Same as HMW_NP..AM_RTEST.CHEMDAT. exoep1 a declara110n 01 CO2 'solld'lugacity" 60.0 aIm was added.
2. Contains updates on thermodynamic parameter values and complexation data lor Np(V) and Np(V);

F1 and F60 deslgna1e modlllcations to CHEMDAT lile to rellect CO2 'solid' lugacity at 1 and 60 atm.
3. Folder lor future CHEMDAT data bases lor Actinides in III. IV, V oxIdation states.

Figure 3. Suggested data base organization.

L----,r- T_e_s_t_C_8_s_e_s_-r :Jl

• • •

llATCH."DOC.lN
aATCH."DOC.lNGUESS
llATCH."DOC.OUT_Vl
llATCH_DOC.FOfl088.Yl

llATCH..,DOC.lN
llATCH_OOCJNGUESS
llATCH_OOC.OUT_V2
llATCH_OOC.FOR088.V2

Figure 4. Suggested input/output file organization.
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• the ouput files in either the same problem-labeled folder or another folder (beneath the

problem-labeled folder) labeled with version numbers "V1," "V2," and so on. Both

options are shown in Figure 4.

6.3.2 DEC Environment with WIPP Computers

The user can use the command file FMT_CUR.COM to run FMT on the Sandia NWER

network with Digital's Alpha machine BEATLE. This file is located in the FMT library. All

files in the library are under control of Digital's Configuration Management System (eMS). This

library contains FMT data base files, source code and command files. - The user can retrieve the

command file FMT_CUR.COM from the FMT library using the CMS "fetch" command. For

ease in executing FMT, the command file should be in the same directory where the input files

reside.

6.3.2.1 Fetching the Command File FMT_CUR.COM from ~MS

To retrieve the command file FMT_CURCOM, the user logs into BEATLE and types in the

symbol "nonpa_cms_syms" to define other eMS symbols, and the command "Iibfmt" to specify ,

the FMT library. Then the user locates the directory/subdirectory where hislher input files reside

by typing in a "set default (sd)" command. The command "cfe fmcCUR.com" copies the

command file into the user's current directory. The lines are:

$nonpa_cms_syms
$libfmt
$sd [username.user_inputfile_directory]
$cfe fmt_960823.com

The command.file can be copied from directory to directory. The user does not need to fetch

the file each time. FMT_CURCOM also issues the lines "nonpa_cms_syms" and "libfmt" so the

user does not need to type those two lines for each login.

6.3.2.2 Running FMT_CUR.COM

To execute "@FMT_CUR" the user must always be logged into BEATLE. The user should

be in the directory that contains the .IN and .INGUESS files before starting FMT_CUR. To

execute the command the user types in:
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The use~ will be prompted to supply a substring for the CHEMDAT and RHOMIN files, the

input file's name, and whether the Pitzer paramet~rs should be echoed in the file. To retrieve a ,

list of all CHEMDAT and RHOMIN files, the user can simply tyPe in "FMT" since all data base

files are prefixed with the "FMT_HMW_It string. Any substring of the data base file name can

be typed in if the user knows the partial name or the date, such as 960823. The input file name

must not contain the extensions (".IN" or ".INGUESS") and it must be the same for both the IN

and INGUESS files.

Mter listing the CHEMDAT files that match the substring specifie,d, the user is prompted to

select a CHEMDAT file. The user can select a file by either double clicking on the file name,

copying the file name and pasting it to the waiting request, or typing the entire name. Then a
I

listing of all RHOMIN files matching the substring is displayed and ~e user- is prompted. to

select a RHOMIN file.

Finally, the user is asked if FMT should echo the data base in the OUTPUT file. The

CHEMDAT data bases can contain an enonnous amount of data, which the user may not want to

include the OUTPUT file.

6.3.2.3 Examples

The following examples show what (in boldface) a user types in response to a "$" prompt

line or FMT's request. All other lines are BEATLE's operating system response, CMS's

response, or FMT's response. FMT_CUR.COM generates the log file with the time and date­

stamp in the file's name. The log file records the explicit infonnation on the build of the most

current executable "FMT_PA97" and the complete input and output file names used in the runs.

Example #1 - Running the batch problem BATCH_DOC

The input file names and extensions for the BATCH_DOC problem are BATCH_DOC.~

and BATCH_DOC.INGUESS. Referring to the directory listing (dir) before and after the run,

the program FMT generated ~e files BATCH_DOC.OUT and BATCH_DOC.FOR088. CMS

fetched the files FMT_HMW_NP_AM_RTEST.CHEMDAT and

FMT_HMW_NP_AM_RTEST.RHOMIN. A listing of the terminal session follows:



FMT, Version 2,3
User's Manual, Version 2,3 -INFORM-AIION ONLY WP04t 43037

January 9, 1997
Page 33

$ @fmt_cur .
Enter chemdatfile name to search on: np_am
Enter rhomin file name to search on: np_am
Enter input file name (without . extension) : batch_doc
%CMS-I-LIBIS, library is WP$NONPA_CMSROOT: [FMT)
%CMS-S-LIBSET, library set
-CMS-I-SUPERSEDE, library list superseded ~

Elements in CMS Library WP$NONPA_CMSROOT:[FMTJ

FMT_HMW_NP_AM.CHEMDAT "Initial load"
FMT_HMW_NP_AM_960823.CHEMDAT "CHEMDAT DATA BASE FILE FOR FMT 2.2 REGRESSION
TESTING" _
FMT_HMW_NP_AM-F60.CHEMDAT "Initial load"
FMT_HMW_NP_AM_RTEST.CHEMDAT "CHEMDAT DATA, BASE FILE FOR FMT 2.3 REGRESSION
TESTING"
Select CHEMDAT name from list above: FMT_HMW_NP_AM_RTEST.CHEMDAT
Your CMS libraty list consists ot':'

WP$NONPA_CMSROOT: [FMT)

%CMS-S-FETCHEO, generation 1 of element
WP$NONPA_CMSROOT: [FMT)FMT_HMW_NP_AM_RTEST.CHEMDAT fetched

Elements in CMS Library WP$NONPA_CMSROOT:[FMT)

FMT_HMW_NP-:.AM.RHOMIN "Initial load"
FMT_HMW_NP_AM_960823.RHOMIN "RHOMIN DATA BASE FILE FOR FMT 2.2 REGRESSION
TESTING"
FMT_HMW_NP_AM_RTEST.RHOMIN "RHOMIN DATA BASE FILE FOR FMT 2.3 REGRESSION
TESTING",
Select RHOMIN name from 'list above: FMT_HMW_NP_AM_RTEST.RHOMIN
Your CMS library list consists of:

WP$NONPA~CMSROOT:_[FMT~. . ", "

%CMS-S-FETCHED, generation 1 of eiement
WP$NONPA_CMSROOT: [FMT)F~T~HMW_NP_AM_RTEST.RHOMIN fetched ' '
Enter "Y" or "y" to echo data base 'in OUT file: y

image, name: "FMT_PA97"
image file identification: .p PA97 2.3"
image file build identification: ""_
link date/time: 1-APR-1997 09:55:34.40
linker identificatiori: "A1l-14" -

HMW84/FW86i Np(V)-Na-C03-0H-Cl-Cl04 (NR94) i
Am(III)-Na-Cl-C03-S04-P04 (FRSR89,FRF90,P91,RFFR92,RFF~4,RRFF94)

OG_BYPASS flag set to nDG_BYPASS
[.FD.TITRATE)BATCH_DOC.ini to illustrate/document
FMT V2.3
DATA BASE:
95.01.31

"BATCH" runs

Accuracy of reactions is
Minimum elemental abundance is
Number of Aqueous Species is

1.0000E-06
1.0000E-18

50

ACTIVITY COEF. FLAG PITZACT
Finished do 10: read b(O) btl) b(2) cphi
Finished do 20: read theta(c,c)
Finished do 30: read theta(a,a)
Finished do 40: read psi(c,c,a)
Finished do 50: read psi(a,a,c}
Finished do 55: read neucat(n,c)
Finished do 65: read neuani(n,a)
Finished do 66: read ptztsi(n,c.a)
using PITZER ACTIVITY COEFFICIENT model
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Char Flags: FLqW/BATCH/TITRATE: BATCH
this is a BATCH problem

UNUSED

BATCH_DOC.INGUESSi1 BATCH_DOC.OUTi1

Echo of Mole Specifications: nMOLES nEXACT
ECHO,PRINT OF ELEMENT ABUNDANCES IN ONEFLSH

110.222364000000 Hydrogen
55.1654821000000 Oxygen

0.200000000000000 'Sodium
1.000000000000000E-002 Potassium
1.000000000POOOOOE-003 Ma'gnesiurn
1.000000000000000E-004 Calcium
0.110000000000000 Chlorine
1.,OOOOOOOOOOOOOOOE-003 Sulfur
1.000000000000000E-004 Carbon
O.OOOOOOOOOOOOOOOE+OOO PosIon
O.OOOOOOOOOOOOOOOE+OOO NegIon
O.OOOOOOOOOOOOOOOE+OOO Air
1.000000000000000E-007 Boron
O.OOOOOOOOOOOOOOOE+OOO Bromine
O.OOOOOOOOOOOOOOOE+OOO TracerEl
O.OOOOOOOOOOOOOOOE+OOO Th(IV)
O.OOOOOOOOOOOOOOOE+OOO Am(III)
O.OOOOOOOOOOOOOOOE+OOO U(VI)
O.OOOOOOOOOOOOOOOE+OOO Np(V)
O.OOOOOOOOOOOOOOOE+OOO Cl04-(EL)
O.OOOOOOOOOOOOOOOE+OOO Phosphorus
O.OOOOOOOOOOOOOOOE+OOO Electron
4.906053920000000E-017 Charge

,.LT. (MINABU"l.d-6) moles NaB02'.NaC1.2H20__.Teepleite_(20_CI i del&switch
.LT. (MINABU"1.d-6) moles NaB50~.5H20 Sodium_Pentaboratei del&switch
.LT. (MINABU"1.d-6) moles NaOH(aq) : .. to.titrate.base.only; del&switch
.LT. (MINABU*l.d-6) moles HCl(aq) ' .. to.titrate.acid.onlYi del&switch
.LT. (MINABU*l.d-6) moles K2B407.4H20__K-Tetraborate_(30_C); del&reopt'
.LT. (MINABU*1.d-6) moles B405(OH)4= 'B405(OH)4=i del&reopt
.LT. (MINABU"1.d-6) moles K8H6(S04)7 Misenite; del&reopt
.LT. (MINABU*1.d-6) moles K8H4(C03)6.3H20__K-Sequicarbonate; del&switch
.LT. (MINABU"1.d-6) moles B303(OH)4- B303(OH)4-; del&switch
.LT. (MINABU*1.d-6) moles Ca4C12(OH)6.13H20__CaOxychloride A; del&switch

.......... *.... *.. **SOLUBILITy PRODUCT VIOLATION* .. ** .. *.. *...... * ..
** Mg(OH)2 Brucite ** 1.00E+01 **

******* ...... **SOLUBILITy PRODUCT VIOLATION*********"***
** Mg2Cl(OH)3.4H20 MgOxychloride"* 6.69E+00 **

2 Solubility Product Violations
Adding solid Mg(OH)2 Brucite
.LT. (MINABU*1.d-6) moles NaOH(aq) to.titrate.base.onlYi del&switch
.LT. (MINABU*1.d-6) moles HCl(aq) to.titrate.acid.onlYi del&switch
.LT. (MINABU*1.d-6) moles B405(OH)4= B405(OH)4=i del&switch
.LT. (MINABU*1.d-6) moles B303(OH)4- B303(OH)4-i del&swi~ch

'pH (-log[aH+)i prnH(-log[mH+) 12.8532 12.7140
fC02(g)i log[fC02(g»)= 6.983E-13 '-12.2
Total Diagonal Inversions 84
Total Stoichiometric Reoptimizations 9
SINGLE BATCH EQUILIBRATION COMPLETED
$ dir

Directory U1: [SCBABB.FMT.UM)

BATCH_DOC.FOR088i1 BA!CH_DOC. IN i 1
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BATCH_DOC_APR29_0941.LOG;1
FMT_HMW_NP_AM_RTEST.CHEMDAT;l
FMT_HMW_NP-AM_RTEST.RHOMIN;l

Total of 8 files.

FMT_CURCOM recorded the screen output in thefiJe BATCH_DOC_APR29_0941.LOG.

. A listing of the Jog file follows:

$ type batch~doc_apr29_0941.log

"INPUT" = "BATCHJlOC. IN". (LNM$PROCESS_TABLE)
"INGUESS" = "BATCH_DOC. INGUESS" (LNM$'PROCESS_TABLE)
"CHEMDAT" = "FMT_HMW_NP_AM_RTEST.CHEMDAT" (LNM$PROCESS_TABLE)
"RHOMIN" = "FMT_HMW_NP_AM_RTEST.RHOMIN" (LNM$PROCESS_TABLE)
"OUTPUT" = "BATCH_DOC. OUT" (LNM$PROCESS_TABLE)
"FOR088" = "BATCH_DOC.FOR088" (LNM$PROCESS_TABLE)
"TITRATE" = "BATCH_DOC. TITRATE" (LNM$PROCESS_TABLE).

image name~ "FMT_PA97"
image file identification: "P PA97 2.3"
image file build idenficiation: " "
link date/time: l-APR-1997 09:55:34.40
linker identification: "A11-14"

$

Example #2 - Running the titrate problem NP....:.NACL_BM

For a titrate problem such as NP_NACL_BM, the input files are NP_NACL_BM.IN and

NP_NACL_BM.INGUESS. FMT generates NP_NACL_BM.OUT,and

NP_NACL_BM.TITRATE.

$ dir

Directory Ul: [SCBABB.FMT.UM]

Total of 3 files.
$ @fmt_cur
Enter chemdat file name to search on: np_am
Enter rhomin file name to search on: np_am
Enter input file name (without . extension) : np_nacl_bm
%CMS-I-LIBIS, library is WP$NONPA_CMSROOT:(FMT]
%CMS-S-LIBSET, library set
-CMS-I-SUPERSEDE, library list superseded

Elements in CMS Library WP$NONPA_CMSROOT: [FMT]

FMT HMW NP AM.CHEMDAT "Initial load"
FMT=HMW=:NPfl_960823.CHEMDAT "CHEMDAT DATA BASE FILE FOR FMT 2.2 REGRESSION
TESTING"
FMT_HMW_NP_AM_F60.CHEMDAT "Initial load"
FMT_HMW_NP_AM_RTEST.CHEMDAT "CHEMDAT DATA BASE FILE FOR FMT 2.3 REGRESSION
TESTING"
Select CHEMDAT name from list above: FMT_HMW_NP_AM_RTEST.CHEMDAT
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Your CMS library list consists of:
WP$NONPA_CMSROOT:[FMT]

%CMS-S-FETCHED, generation' 1 of element
WP$NONPA_CMSROOT:[FMT]FMT_HMW_NP_AM_RTEST.CHEMDAT fetched

Elements in CMS Library WP$NONPA_CMSROOT: [FMT]

FMT_HMW_NP_AM.RHOMIN "Initial load"
FMT_HMW_NP_AM_960823.RHOMIN "RHOMIN DATA BASE FILE FOR FMT 2.2 REGRESSION
TESTING"
FMT_HMW_NP_AM_RTEST.RHOMIN "RHOMIN DATA BASE FILE FOR FMT 2.3 REGRESSION
TESTING" ,
Select RHOMIN name from list above: FMT_HMW_NP_AM_RTEST.RHOMIN
Your CMS library list consists of:

WP$NONPA_CMSROOT:[FMT]

%CMS-S-FETCHED, generation 1 of element
WP$NONPA_CMSROOT: [FMT]FMT_HMW_NP_AM_RTEST.RHOMIN fetched
Enter "Y" or "y", to echo data base in OUT file: n

image name: "FMT_PA97"
image file identification: "P PA97 2.3"
image file build identification: ""
link date/time: l-APR-1997 09:55:34.40
linker identification: "All-14 "

flag set to nDG_BYPASS
TITRATE Problem; Np(V)02 with C03 in 5.61molal NaCl

DG_BYPASS
Benchmark
FMT V2.3
DATA BASE:
95.01:31

HMW84/FW86; Np(V)-Na-C03-0H-Cl-Cl04 (NR94);
Am(III)-Na-Cl-C03-S04-P04 (FRSR89,FRF90,P91,RFFR92,RFF94,RRFF94)

Accuracy of reactions is
Minimum elemental abundance is
Number of Aqueous Species is

1. 0000E-06
, 1: 0000E-18

50

5.3205

nEXACT
nEXACT

11. 7497

ACTIVITY COEF. FLAG PITZACT
PITZER Data Base NOT Echoed in this Run
Finished do 10: 'read b(O) b(l) b(2) cphi
Finished do 20: read theta(c,c)
Finished do 30: read theta(a,a)
Finished do 40: read psi(c,c,a)
Finished do 50: read psi(a,a,c)
Finished do 55: read neucat(n,c)
Finished do 65: read neu~i(n,a)

Finished do 66: read ptztsi(n,c,a)
using PITZER ACTIVITY COEFFICIENT model
Charge Balance replac~s element Oxygen

Char Flags: FLOW/BATCH/TITRATE: TITRATE
this is a TITRATION problem

Character Flags: J.C. nMOLES
Character Flags: I.C. nMOLES
pH (-log[aH+]); pmH(-log[mH+])
fC02(g); log[fC02(g)]=
pH (-log[aH+]); pmH(-log[mH+])
fC02(g); log[fC02(g)]=
TITRATION Character Flags

cduml= TITRATE cdum2= ASREAD
reading titrant volumes from input file

First Volume Added - 0.10 mL
Final Volume Added = 10.00 mL

EXPLICIT

11.6199

5.9141
2.171E-07

3.400E-02 -1.47
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pH (-log[aH+]); prilH (-log [mH+] ) 5.3205 5.9141
fC02 (g) ; 10g[fC02(g)]= 3.400E-02 -1.47
pH (-log[aH+]); pmH (-log [mH+) ) 5.6451 6.2386
fC02(g)i'log[fC02(g)]= 2.716E-02 -1 . .57
pH (-log[aH+]); pmH (-log [mH+] ) 5.9936 6.5870
fC02(g); ,log[fC02,(g)]= 1.847E-02 -1. 73
pH (-log[aH+]) ; pmH(-log[mH+] ) 6. i353 6.8286
fC02 (g) ; log [fC02.(9) ] = 1.290E-02 ' -1. 89
pH (-log [aH+] ),; pmH (-log{mH+] ) 6.6996 7,2930
fC02 (g) i log [fC02 (g) ] = 5.484E-03 -2.26
pH ' ( -log [aH+] ) i pmH(-log[mH+] ) 7.9427 8.535~

fC02 (g) ; log [fC02 (g) ] = 3.555E-04 -3.45
pH (-log[aH+]); pmH (-log [mH+] ) 8:33.17 8.9250
fC02(g)i 10g[fC02(g)]= ....:. 1. 461E-04 -3.84
pH (-log[aH+); pinH (-log [niH+] ) 8.5655 9.1587
fC02 (g) ; 10g[fC02(g)]= 8.559E-OS -4.07
pH (-log[aH+l);. pmH(-log[mH+]) 8.7166 9.3098
fC02(g); 10g[fC02(g)]= 6.0.6.0E-,OS -4.22
pH (-log [aH+] ) ; pmH (-log [mH+].) 8.8722 9.4653
fC02 (g) ; 10g[fC02(g)]= 4.250E-05 -4.37
pH (-log[aH+) ; pmH(-log[mH+] ) 9.2225 9.815'4
fC02 (g); 10g[fC02(g)]= 1.922E-05 -4.72
pH, (-log[aH+]); pmH (-log [mH+,] ) 9.469S' 10.0620
fC02(g); 10g[fC02(g)]= 1.108E-05 -4.96
pH (-log[aH+])i pmH(-log[~+]I. 9.8493 10.4406
fC02(g); 10g[fC02(g)]= 4.873E-06 -5.31
pH (-log[aH+]); pmH (-log [mH+] ) 10.2955 10.8825
fC02 (g) ; log[fCP2(g)]= 2.·019E-06. -5.69
pH (-log[aH+]); pinH (-log [mH+] ) 10.6594 11.2341
fC02(g); 10g[fC92(g)]= , .. 1.106E-06 -5.96
End of AutoTitration:Problem
S dir

Directory Ul: [SCBABB.FMT.UM]

FMT_CUR.COM;l FMT_HMW_NP_AM_RTEST.CHEMDAT;l
FMT_HMW_NP_AM_RTEST.RHOMIN;l ,
NP_NACL_BM.IN;l NP_NACL_BM.INGUESS;l NP_NACL_BM.OUT;l
NP_NACL_BM.TITRA~E;l NP~NACL_BM_APR29_1122.LOG;1

Total of 8 files.
$ type np_nacl_bm_apr29_1122.10g

"INPUT" = "NP_NACL_BM.IN" (LNM$PROCESS_TABLE)
"INGUESS" = "NP_NACL_BM. INGUESS" (LNM$PROCESS_TABLE)
"CHEMDAT" = "FMT_HMW_NP_AM_RTEST.CHEMDAT" (LNM$PROCESS_TABLE)
"RHOMIN" = "FMT_HMW_NP_AM_RTEST.RHOMIN" (LNM$PROCESS_TABLE)
"OUTPUT" = "NP_NACL_BM.OUT" (LNM$PROCESS_TABLE)
"FOR088" = "NP_NACL_BM.FOR088" (LNMS!?ROCESS_TABLE)
"TITRATE" = "NP_NACL_BM.TITRATE" (LNM$PROCESS_TABLE)

image name: "FMT_PA97"
image file identification: "P PA97 2.3"
image file build identification: ,n"

link date/time: l-APR-1997 09:55:34.40
linker identification: "All-14"

Pitzer Data Base NOT echoed in this Run
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6.3.3 General DEC Environment

Asuggested method for running FMT under ageneral DEC environment is given in Table 1

using the file structure of Figures 3 and 4. The command file is written assuming the executable,

(here called FMT2P3.EXE to reflect that it is version 2.3) is in FMT.DIR, the parent directory to

NP_NACL_BM.DIR.

Table 1. Example Np_CaCI_Bm_LOG.C<?~File for Running FMT in the DEC Environment

$ Set default «root> .. TEST_CASES.Np_NaCl_BMl
$ define INPUT Np~aCl_BM_LOG.IN

$ define INGUESS Np_NaCl_BM_LOG.INGUESS
$ define CHEMDAT «root>.HMW_DBJHMW_NP_AM_RTEST.CHEMDAT
$ define RHOMIN [<root>.HMW_DBJHMW_NP_~RTEST.RHOMIN

$ define .OUTPUT Np_NaCl_BM_LOG.OUT
$ define FOROBB Np_NaCl_BM_LOG.FOROBB
$ def~ne TITRATE Np_NaCl_BM_LOG.TITRATE
$ run [<root>.FMTJFMT2P.3.EXE
$ deassign INPUT .
$ deassign OUTPUT
$ deassign.CHEMDAT
$ deassign RHOMIN
$ deassign OUTPUT
$ deassign FOROBB
$ deassign TITRATE

6.3.4 Macintosh Enviroiunent

The user double clicks with a mouse or track ball on the Macintosh executable icon for FMT,

named PMacFmt. A screen titled "Output from PMacFmt" displays the file prompts .,and writes

each file name oil the screen after the user selects or names a file. Th~ user makes a s~l~tion

through a window display by navigating the folders or directory tree, d~uble .clicking on an input

file name,. and typing in the output file name or using the default file name. .

The us~r can set a folder or directory before selecting or naming ~y fi.le. The order of

prompts directs the user to:

'1. Select CHEMDAT File

2. Select RHOMIN File'

3. Select INPUT File

4. Select INGUESS File

Although the RHOMIN file is not used for batch calculations, the user must still provide a file name for it when

operating in a Macintosh environment.



FMT, Version 2.3
User's Manual, Version 2.3 INfORMATION ONLY WPO # 43037

January 9, 1997
Page 39

5. Enter OUTPUT File Name

For a batch problem,

6. Enter FOR088 File Name

or

for a tritrate problem,

Enter TITRATE File Name,

7. Enter "Y" or 'Y' to echo data base in OUT file

6.4 Setting up and Running a Batch (Flash) Problem

The input files for batch problems are INPUT, lNG~SS, and CHEMDAT. The user

supplies the INPUT and INGtJEss files. CHEMDAT is provided as' a standard data base file.

In batch problems, FMT generates two output files: OUTPUT and FOR088.

6.4.1 Screen Display Descriptions

The line's ciisplayed on the screen during the execution of batch problems are frequently

repeated in the QUTPUT file, including the CHEMDAT portion of that file. Any error messages

will be displayed on the screen and printed 'in the OUTPUT file. The user can refer to Section

8.0 for explanations of errors and other messages; the OUTPUT file is documented in Section'

9.1.

Table 2 explains the lines displayed to th~ user's screen during FMT execution. The "Line"

column refers to the line numbers listed in a display of the screen during execution of a sample

problem called "BATCH_DOC." If applicable, the "Variable Name" column shows FMT

program variables.

6.4.2 Using FOR088 File as INGUESS File

The secondary output file FOR088 is produced from batch runs. Using the FOR088 as an

INGUESS file provides an easy way to adjust the solution composition.
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Table 2. Batch Problem Screen Display Description (See Appendix A for sample listing.)

Line Variable Name Description

1 CHEMDAT_NAME partial string of a CHEMDAT file name to search on

2 RHOMIN_NAME partial string of a RHOMlN file name to search on

3 FILE_NAME full file name without the ".xxx" extension
, '..

4-6 notation; setting pointers to FMT CMS library

8-13 list of CHEMDAT files with their comments in FMT CMS library that
correspond 10 search string in line 1

, .

14 CHEMDAT_NAME user double clicks, cuts and pastes with a mouse, or types in appropriate
CHEMDAT file name

15-18 notation indicating that the CHEMDAT file name in line 14 has been copied
to the user's cUrrent directory

"

20-24 list of RHOMlN files with their comments in FMT CMS library that
correspond to search string in line '2 ,.

25 RHOMIN_NAME user double clicks, cuts and pastes with a ~ouse, or types in appropriate
RHOMIN file name ..

-,

26-29 notation indicating that the RHOMIN file name in line 25 has be~n copied to
the user's current directory

..

30 DUMMY user's response to echoing CHEMDAT parameters in the OUT file

32-36 linker and identity on building the FMT executable in CMS library

38 OUMMY2 FMTread 'nOG_BYPASS' from CHEMDATfile
(HMW_NP_AM.CHEMDAT, Appendix I)

39 notation; repeat ,of line 1 of INPUT file (BATCH_OOC.IN, Appendix E) with
'FMT' and version number,

40-45 DBASEl, DBASE2, repeat of lines 4-9 OlITPUT file for CHEMDAT (Appendix J)
ACCURACY,
MINABU,NAQ

47 DUMMY2 FMT read 'PITZACT' from CHEMDAT file (Appendix I)
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48-56 n~tation indicating Pitzer parameters being read 'from CHEMDAT file

57 ELNAMES repeat of line 1286 from OUTPuT file for CHEMDAT (Appendix J)
(RPLWCHG)

59 CDUMI.CDUM2 character strings read from line 4 of INPUT file (Appendix E) to set batch
mode ,- ,

"

60 notation that FMT,;ha~'a ~ATCH problem

62 DUMMY. character strings read from line 6 of INPUT file (Appendix E) to not read
DUMMY I species amounts from INGUEsS

, , ..

63-86 notation; listing of elemental abundances

ABUND(i). _ illl mole amount starting at line 7 of INPUT file (Appendix E) and illl element
ELNAMES(i) ~ame starting at line 8 of CHEMDAT file (Appendix I)

87-96. NAMES(i) sp~ies deleted from equilibrium algorithm because their total number of
106-109 moles'NMOLES(i) bee'ame negligible (<MINABUxlx1O-6)

98-105 repeat of lines 20-27,in OUTPUT file for Batch (BATCH-,-DOC.OUT,
Appendix L) , '

110 repeat of line 166 in OUTPUT file for Batch (Appendix L)

111 repeat of line 171 in OUTPUT file for Batch (Appendix L)

112.113 repeat of lines 183, 184 in OUTPUT file for Batch (Appendix L)

114 notation,; normal ~xit .from batch mod~ ' ..

Each batch run generates the output files OUTPUT and FOR088. The FOR088 fjle contains

the number of moles of each species calculated from the equilibrium run, normalized to a 1 kg

H20 basis. The 'user could rena!De the FOR088 file to INGUESS, change the flags to 'MOLES'

'EXACT' in INPUT, and recalculate the equilibrium solution using the species concentrations

(total mole amounts) read' from the'renamed INGUESS file. In this scenario, the calculated

results would be the same.

If a user wanted to use the calculated concentrations from' BATCH_DOC as a starting point

but, for example, wanted the solution to be less basic, one, could take the new INGUESS file, and
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increase the moles of one or several acids (or whatever else one desired to change) and run the

problem again. Because'the total mole 'amounts would be calculated from the INGUESS file~

this would change the equilibrium concentrations. AJI changes to amounts in the INGUESS file

must maintain charge-neutrality.

The process of running FMT, renaming the FOR088 file as the INGUESS file, modifying the

INGUESS file~ and rerunning FMT, can be used to fine tune the composition to whatever the

user desires.

6.5 Setting up and Running a Titrate Problem

In addition to running in batch mode, FMT can calculate equilibrium concentrations resulting

from, titrating one solution with another solution or a solution containing minerals ("a slurry').

For titrate problems, the user defines two solution compositions, the solution to titrate with.

caJled the titrant or the "buret" solution, and the solution to' be titrated, or the "Erlenmeyer"

solution. The user must also specify the volumes of buret solution to add to the Erlenmeyer

solution, and the number of additions.

Titration can be conceptualized as a series of Ns beakers each containing 1 liter of the

'Erlenmeyer solution. A volume'of titrant solution in milliliters !J.Vi • i=l, ... ,Ns, is ~dded to each,

beaker. The first volume addition is always zero, that is, !J.VlEO. At each titration step the

specified volume is added to each of the Ns beakers containing 1 litf~r of ErJe.nmeyer solution,

arid each beaker is reequilibrated. ,

6:5.1 Using Volume Options (LOG10, LINEAR, and ASREAD)

FMT provides the user three different methods for specifying the titrant volume. Table 3

shows each option, ~ description of each option, and the mathematical method used to calculate

the volumes to be titrated with each of the Ns Erlenmeyer solutions.
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Option Description Method

LINEAR add the same constant titrant 6V j=DV(2)X (i-I), i=2•... ,Ns, where DV(2) is read from the

volume for each increment INPtrrfile

LOGIO add titrant volumes that increase .1V
j
=DV(2) x e(i-2lR. i=2, ..• ,Ns' with R=

exPonentially fr9m the user In(DV(Ns» - In(DV(2»
• where DV(2) and DV(Ns) are

specified minimum to maximum Ns -2

volumes. i.e.• event changes In read from the INPut file

log space

ASREAD add user specified titrant volumes .1V j=DV(i). i=2, ....Ns• where DV(i) values are read from

the INPUT file

A problem called "Np_NaCl_BM" is used to illustrate the input and output files as an

example problem. AU three methods are demonstrated below using the same buret and

Erlenmeyer solution compositions and same number of beakers, Ns =15. For the example

Np_NaCLBM problem the initial volumes are

DV ( 1 ) = O. 0 rnJ.. for all three options

DV (2 ) = O. 1 rnL for all three options.

The incremental volume is

~Vi = 0 .1 x (i-I) rnL for 'UNEAR'

~Vi = 0.1 xexp[(i-2)R] withR=(ln(10.0)-ln(O.1))/13.0,·

. i=2 I ",/15 for 'LOGlO'

. and user-specified increments for •ASREAD' .

The final volume is

DV (15 ) = 1. 4 rnL for 'LINEAR' option
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DV (15) = 10.0 rnL for 'LOGlO' and 'ASREAD' options.

Figure 5 illustrates the LINEAR option. In the example shown in the figure, 15 different

solutions are considered. The first beaker is a I-liter Erlenmeyer solution with no titrant added,

the second is a I-liter Erlenmeyer solution with 0.1 mL of titrant added, the third is a I-liter

Erlenmeyer solution with 0.2 mL of titrant added, and so on up to the last beaker, a I-liter

Erlenmeyer solution ~ith 1.4 mL of titrant added.,

The LOG10 option is particularly convenient for covering large concentration ranges, such as.

K2C03 concentration from 0.001 to 5 molal.

The user can use the above options in the following order:

1. use the LOG10 option to rapidly find the full extent .0f,pH response possible

2. use the LINEAR option to f<?cus on regions of slow and ra:pid pH 'changes

3. use the ASREAD option to customize the placement of points.

All options use NSPACE, the number of Erlenmeyer solutions. The LINEAR option requires

an initial volume DV(2). The LOGlO option requires initial and last volumes DV(2) and

DVMAX. The ASREAD option requires DV(i) amounts defined by the user

where 'i=2, ..., NSPACE.

When the flag for titrating (or "injecting") solids 'lNJSOLIDS' is turned on, FMT will add

both the aqueous phase and solid phase portions of the titrant solution as a slurry mixture.

Otherwise, only the aqueous phase is added.

6.5.2 Screen Display Descriptions

Table 4 explains the lines displayed to the user's screen while executing FMT for the titrate'

problem. The "Line" column refers to the lines listed in screen displays of the

Np_NaCl_BM_LOG, Np_NaCCBM_LIN, and Np_NaCl_BM, the LOG10, LINEAR, and

ASREAD runs of the titrate problem, which are described in detail later in this manual.

"Variable Name" column shows FMT's program variables.
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DV(15)=1.4 mL

tJtJtJ • • •

Beaker 1

...J

i...
~
+

...J

Beaker 2 Beaker 3 Beaker 14 Beaker 15

...J ...J...J ...J CO)
~... N (; (;0 0

0 0 ~ ~~ ~ Ii ...
i Ii II

~ ~
~ M ... ...
> :> :>' :>0 0 0 0+ + + +
...J ...J '...J ...J...

Figure 5. Titration problem using LINEAR option.

6.5.3 Titrate Sample Problem: Solubility Calculation

The following example Np(V)/C03/NaCl problem illustrates a typical way in which FMT is .

used. This calculation is designed to show how the solubility of NaNp02C03(S) varies as a
function of coi- concentration in 5.61 molal NaCl media. This is the simulation used to

generate Figure 7 of Novak and Roberts (1995). Because it is not possible to vary the carbonate

concentration while keeping the concentrations of both Na+ and cr constant, the simulation was

designed to keep the Na+ concentration constant.

Referring to Appendix 0, the listing fOf Np_NaCl_BM:OUT (an output file for the titrate

caJculation using the 'ASREAD' option), the flash calculation output for the titrant shows 5.61
molal sodium on Lines 324 and 368, approximately 2 molal coi- on Line 369, with 1.61 molaJ

- - --~------------------------------------_.....I
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Table'4. Titrate Problem Screen Display Descript.ion (See Appendices B, C,and D for sample' ,
screen displays of Np_NaCCBM_LOG, Np_NaCI_BM_LIN, and Np_NaCI_BM,
respectively.) ,.

Lioe Variable Name Description

1-47, repeat of variable names and descriptions in Table 2 for Batch for lines 1-47 and
49-59 48-58

48 DUMMY notation that CHEMDAT parameters are not listed in the OUT file

60 CDUM1,CDUM2 character strings read from line 4 of INPUT (Np_NaCCBM_LOG.1N [Appendix
Fl, Np_NaCI_BM_LIN.1N [Appendix GJ: or Np_NaCI_BM.1N [Appendix H]) to
set titrate mode

61 notation that FMT has a TITRAnON problem

63 CDUM1,CDUM2 character strings read from line 6 of INPUT (Appendices F, G, or H) to not read
species amoun~ from INGUESS for the injected or buret solution

64 CDUM1.CDUM2 character strings read from line 31 of INPUT (Appendices F, G, or H) to not read
species amounts from INGUE~S for the initial or Erlenmeyer solution

65 pH (negative base 10 logarithm of hydrogen ion activity) of the titrant solution and
pmH (negative base 10 logarithm of hydrogen ion molality)

66 fugacity and logarithm ,of fugacity of CO2 fOf titrant solution
.' , . . '

67 pmH and pH of ~e Erlenmeyer solution

" , '

68 fugac~ty of CO2 for Erlenmeyer solution

69. 70 CDUM1,CDUM2 character strings read from line 100 of INPUT (Append'ices F, G, or H) to set
titrate method

71,72 DV(2), initial titrant volume as read from INPtIT (Appendices F, G, or H) and final titrant
DV(NSPACE) volume; for example, 0.1 mL and 1.4 mL in Figure 5

74- first line is pH and pmH ofresulting solutions following titrant additions.
103 DV(i), j=l, ..., N~ to 1 liter of the Erlenmeyer solut!on, beginning with no

additions to the first beaker; see Figure 5. Second line is fugacity of COr

104 notation; n'ormal exit from titrate mode
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cr (Lines 328 and 370) to create a charge-neutral solution. The titrant was'designe4 to have a

very high carbonate concentration. The solution cou~d not have been made much more

concentrated in' carbonate because it is nearly saturated with respect to Na2C03·7H20(S) as

indicated by the Saturation Index of ~.251 listed in the Descriptor column on' Line 379. The

flash calculation output for the Erlenmeyer solution shows 5.61 molal sodium and 5.61 molal

chloride (Lines 418 and 422), in equilibrium with a large excess of NaNp02C03(S) at a relatively

high pmH of 5.91 on Line 488. This solution was designed to have a v~ry low carbonate

conceritrati~n, 3.09xio-8 molal (Lin~ '470). A large excess of NaNp02C03(S) ~as specified

};)ecause we are investigating the solubility behavior of this' s~lid as con~itions vary, and the large

excess allows the amount of solid to change with changing aqueous conditions while keeping the

solid phase p'resent.

Examining the TITRATE file, Appendix S, the listing for Np_NaCl_BM.TITRATE on Lines

27-41, shows that the Na+ concentration remains constant' at 5.61 molal, while the cr ..
concentration changes slightly from 5.61 to 5.51 molal. More importantly, the coi-

,concentration varies widely, from 3.09x10-8 to 4.84xlO-2'molal (Lines 44-58), as was intended.
, ,

The NaNp02C03(S) concentrations confirm that this solid' is present across this aqueous

compos~tion range (Lines 112-126), and all other solid phases are absent. The' concentrations of
the Np(V) species NpO;, Np020H(aq), Np02(OH);. Np02C03' Np02(C03)~-' and

Np02 (C03)j- . given in Lines 95-109 are the desired information from this simulation; these are

plotted in Figure 6, along with the total Np(V) in solution (the sum of the individual species

concentrations) and experimental measurements,of this system from Neck et al. (1994).

The data from Neck et al. (1994) plotted in Figure 6 are:

, 2- 2-
mNp(V) totalmC03

mNp(V) total mC03

9.49E-4 5.13E-6 3.61E-3 1.07E-5
3.6iE-4 4.17E-6 6.27E-3 2.24E-5
7.20E-5 4.47E-6 1.50E-2 8.51E-5
9.93E-6 1.15E-5 , 1.98E-2 1.38E-4
2.38E-6 3.39E-5 2.74E-2 2.57E-4
1.25E-6 6.17E-5 1.09E-3 4.47E-6
3.78E-7 2.04E-4 3.29E-4 3.55E-6
1.73E-7 4.37E-4 2.50E-4 3.63E-6
1.57E-7 4.90E-4' 2.28E-5 6.46E-6
9.06E-6 1.29E-5 6.27E-7 1.41E-4
2.74E-5 6.17E-6 5.72E-8 I.IOE-3
1.19E-3 4.90E-6
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•
Figure 6 is comparable to Figure 7., from Novak and Roberts (1995), the main difference

being the axis ranges. This figure shows that the hydrolysis species Np020H(aq) and
Np0 2 (OH)2 are unimportant under these conditions, with concentrations always at least three

orders of magnitude smaller than the total Np(V). 'This ,example shows the comparison ,between
, /

model calculations and experimental data, and also' shows that the values calculated with FMT

Version 1.0, used in Novak and Roberts (1995), agree with values calculated with FMT Version

2.3, used in this user's guide. The symbols in the calculated curves serve both to identify ,the

individual curves and show the positions of the flash calculations used to define the curves. If

desired, one could trace these calculated species concentrations to values in Appendix S.

Figure 6 also shows how the 'ASREAD' option for titration problems lets the user specify
exactly where values for the independent variable, in this case CO~- concentration, will be. The

modeling points were spaced relatively far apart in regions with linear behavior and closer

together in regions of curvature.
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Figure 6. Calculated Total Np(V) and Np(V) Concentrations as a function of CO~- concentration

in 5.61 molal (5M) NaCI, and comparison with experimental measurements from Neck
et al. (1994).

---~ ------------------------------------_.....
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7.0 DESCRIPTION OF INPUT FILES

Of the three or four input files for FMT (see Figures I and 2), the user provides two files

(INPUT and INGUESS). The other files (CHEMDAT) or (CHEMDAT and RHOMIN) are the

input data base files and are supplied by the code authors. INPUT and INGUESS can be edited

with any convenient text editor.

The input data files are read using standard FORTRAN free-field format read conventions.

All ·character data must be enclosed in single quotes. Data are separated by either a space or a

comma. Blank lines may be insertedanywhere in the input files to improve readability.

Comments are interspersed throughout the input files. These are not read by FMT and they

are placed at the end of a line. ~ey are used to:

• identify the element or species on a line, or

• document the reference source of data on a line.

FMT uses character strings to set options or flags in the INPU! and CHEMDAT files. The

following options are considered:

• "on" when the character string equals a specific set of upper case letters, such as

'MOLES' or 'BATCH', or '

• "off' when the character string equals any other set of letters.

The code developer of FMT chose to indicate turning "off' options by placing a lower case

"n" before the' specific string that turns an option "on," e.g., 'nMOLES' or 'nBATCH'. This

offers the advantage of keeping the meaningful value of the flag close at hand for easy

interpretation of the individual flags.

Batch problems require the input files INPUT, INGUESS, and CHEMDAT to run, and an

. additional file RHOMIN is required for titrate problems. A description of all four input files, for

both Batch and Titrate calculations, follows.
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7.1.1 Batch Problem "

The batch.INPUT (.IN) file is used to specify the mplar abundances of the elements· for the'

batch proplem. The bulk of the lines in this file (Figure 7) specifies element abundances. The

flags on Line 6 indicate if the INGUESS file should be read for species abundances. A line,:,by­

line description of this file is provided below in Table 5, and a sample listing of'

BATCH_DOC.IN is provided in Appendix E.

Table 5 lists the INPUT file parameters for a batch problem. The ''LINE'' column" refers to

.the line numbers listed iIi. the BATqCDOC.IN fi~e. The "Variable Name" column corresponds

to th~ FMT program variables. "Permissible Value" column is the only set of values permitted

for use with this program. Any other values have unknown consequences.

. As shown in BATCH_DOC.IN file on lines 7-29, each amount is followed b~ an element or a

psuedoelement name. The ~ames are not read by FMT and are included"~or human readability

only.

__.IN

Unes
1-6

Unes
~·29

header Info and
problem

specification

mole amounts
otelements

TRJ«M2.5131~

Figure 7. "Batch INPUT file.
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Table 5. INPUT File Parainetersfor Batch (See Appendix Efor sample" listing.)
" "

Line Variable Permissible Value Description
Name .

1 TIILE78 any character string character string that identifies or describes the user's
(maximum 78 characters) problem

2 DUMMY 'CHEMFll..E' character string used as a flag for reading the CHEMDAT
file (Appendix I) ""

:

4 CDUMl, 'BATCH' 'UNUSED' the first string indicates this is a batch problem with the
CDUM2 second" string's value being irrelevant

6 DUMMY. two character strings used as flags for calculating the
DUMMYl equilibrium state using either:

'MOLES' 'EXACT' species abundances read from INGUESS froin which FMT
calculates element abundances

or

'nMOLES' 'nEXACT' element abundances from INPUT (does not read
. "

INGUESS)

7-29 ABUND(i) nonnegative real number mole amount of ilb element in the order listed in
CHEMDAT (Appendix I, lines 8-10), one elemental
amount per line

7.1.2 Titrate Problem

The titrate INPUT (.IN) file is used to specify the molar abundances of the elements for both

the buret and Erlenmeyer solutions, along with the number o~ titrant volumes (Uburets") that are

to be added for the titrate problem. (See Section 6.5 for explanation of titration pI:o!Jlem.) The

bulk of the lines in this file (Figure 8) specify the molar abundances of the elements in the bu~t

"and Erlenmeyer ("beaker") solutions...Lines 6 and 31 allow the us~r to ~et flags to read the

INGUESS file for species abundances. Line 100 allows ~e user to specify the titration method:

• LINEAR, adding equal volumes of the titrant successively,

• LOG10, adding titrant volumes that increase exponentially,

• ASREAD, adding user-specified titrant volumes.
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Unes
1-5

Lines
6-29

Unes
31·54

header info and
problem

specification

..

mole amounts
of elements In
buret solution

and Input
specifications

mole amounts
of elements In

Erlenmeyer solution
and input

specifications
"

Une56

Unes
57-98

Une 100

Unes
101-114,

no. of beakers'

titrate option

titrant volumes "
'forASREAD
titrate option

, Figure 8. titrate INPPT file;

, ,
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The.INPlIT f~e parameters for a titrate problem are shown in Table 6. The....LINE.. column

in Table 6 refers to the lines listed iIi the Np.fiaCI_BM_LOG.IN, Np_NaCCBM_LIN.IN, and

Np..NaCl_BM.IN files. Sample listings of ~ese files~ provided in Appendices F, 0, and H.

In the input files referenced in Table 6, lines 7-29 state the composition of the titrant or buret
. .' .

solution. Lines 32-54 define the composition of the titrated or Erlenmeyer solution. "Lines 6 and

31 are flags for reading the INGUESS file. Line 56 states the nu~~r of beakers, Ns, for

titration. Lines 57 through 98 are react bUt'not used.

L~ne 100 in the INPUT file demonstrates ·setting each of th~ t.hree titration methods:

•

•

Np_NaCl_BM_LOG.IN file (Appendix F) sets the 'LOGIO' opti~n. With the.initial and.

final volumes. FMT disregards any lines following line 100.

Np_NaCI_BM_LIN.IN file (Appendix G) sets the 'L~AR' option ~d .the in~ti~

volume, and FMT disregards the final volume number. FMT stops reading the file ·and

disregards any further lines.

• Np_NaCLBM.1N file (Appendix H) sets the 'AS~AD' option, and FMT di~regarcis ..
. -. .

the initial and final volume num~ers. In lines lOO-U4 of this. file, FMT reads the 14

user-specified volumes fOf the 'ASREAD'. option.

7.2 INGUESS

The 'INGUESS fil~ is a required input file for both the batch and titrate runs that allows the .

use~ to specify the species abundances, from which FMJ' calculates the element abundances. The

user 'must set the flags to 'MOLES' and 'EXACf' in the INPUT file for FMT to read the

INGUESS file. If the file is not read, a null can be used as the INGUESS file. The element

abundances are read from the INPUT file.

7.2.1 Batch Problem

The user can rename the FOR088 output file from a batch calculation and modify the species

amounts as desired to build a solution composition for the INGUESS file (see Section 6.4.2). A

line-by-line des~ription of the INGUESS file, whose struc~re is identical to that of the FORm~8
file (Appendix P), is provided below in Table 7.
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Table 6. INPUT File Parameters for Titrate (See Appendices F, 0, and H for sample listings of
Np_NaCI~B~LLOG.IN, Np_NaCCBM_LIN.IN, and Np_NaCI_BM,IN, respectively,)

Line Variable Names Permissible ValDes DescriptioD

I TITI.E78 any character string character string that identifies or describes the user's
, '

(maximum 78 characters) problelJ.l '

2 DUMMY 'CHEMFILE' , character string used as a flag for reading the
CHEMDAT file (Appendix [)

4 CDUMI,CDUM2 'TITRATE' 'EXPLICIT' the fust and second strings are required to indicate that
this is a titrate problem

'6 CDUMI,CDUM2 two character strings used as flags for the titrant or
buret solution for calculating the equilibrium state

. '
using, either:

'MOLES" 'EXACt" species abundances read from lNGUESS from which
FMT calculates element abundances

or

'nMOLES' 'riEXACr ,eiement abundances from lNPtIT (does not read"
lNGUESS)

7~29 ELTOTAL (i,l) nonnegative reaJ number· mole amount of ilb element in buret solution, one
elemental amount per- line'

31 CDUM1,CDUM2 two character s.trings used as flags for the solution to
be titrated or Erlenmeyer solution for cal~ulati~g the
equilibrium state using either:

,
'MOLES' 'EXACT' species abundances read from lNGUESS from which

FMT calculates element abundances

" or
, ,

'nMOLES' 'nEXAcr' element abundances from lNPUT (does nOI read
lNGUESS)

32·54 ELTOTAL (i,2)
..

mole amount of ilb element in Erlenmeyer solution. 'non'negative real number
one elemental amount per line

• The value on line 29, though negative, is essentially zero since it is so srnalf(order of magnitude: 10-IS),

•• The value on line 54, though negative, is essentially zero since it is so small (order of magnitude: 10-1S)
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56 NSPACE, 2 < integer number < 66 the first nutDOOr in this line specifieS.the total number

TEMP,TEMP, 2.25d3 O.OO25dO of beakers, Ns' Recall that the ~t beaker gets zero

TEMP, CDUMI 1.80000ld5 addition of titrant solution, so Ns-l volumes.are·

'nDXVARlABLE' added. The three remaining numbers and character

string should be specified as indicated, but these

values are·not used for titration problems.

57-98 exactly as specified in the none of these values is used for titrate proble~s, but
INPUT (.IN) file' must be included

..

100 The following five values on this line set one of the
titrate options:

"

CDUMI 'TlTRAlE' 'TlTRAlE' must always read 'TITRATE'

CDUM2 .' Specifies the method of adding volume ~ounts to
each beaker:

'LINEAR' or add equal sequential volumes

'LOGIO' or· add exponentially increasing volumes

'ASREAD' read volume amounts from the INPUT file

DV(2) initial volume, in mL, to add to the second beaker,
valid for LINEAR or LOG10 options.

-A value must exist but not used for .ASREAD option,

DVMAX volume added to the last beaker, valid only for LOGIO
option.

. '

A value must·exist but not used fot ASREAD or :

LINEAR options.

CDUM3 'nINJSOLIDS' or By default, FMT will add only the aqueous phase part
'INJSOLIDS' of the titrant to the Erlenmeyer solution. However, if .

the user wishes to, add both the aqueous phase and
, solid phase portions of the titrarit solution, which Can

be conceptualized as a slurry, this option for titrating
(or "injecting") solids is turned on with ,the flag
'INJSOLIDS'
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101· DV(i)

114

nonnegative real number read titrant volumes, in mL, to be added for each of
the Ns-l additions where Ns value is set on line 56.

For the ASREAD option; see Appendix H for

iUustration. For the LINEAR and LOG10 options. the

INPUT file is not read after line 100.

Table .7. INGUESS File Parameters for Batch Problem

Line Variable Name

1-115 NMOLES (i)

Permissible Value

nonnegative real number

Description

mole amount of ilb species in the order
.listed in CHEMDAT (Appendix I,lines 14­
140), one species amount per line

On each line of an INGUESS (from an FOR088) file; the total moles normalized to a 1 kg

H20 basis are followed by a species name and the number of moles of that species, based on. the

abundances from which the file was generated. FMT reads only the first column or first number·

on each .line from an INGUESS file. The order of the species listed follows that of the

CHEMDAr file (Appendix I, Lines 14-140). HMW_NP_AM_RTEST.CHEMDAT file has 115

species..

7.2.2 Titrate Problem

When running a titrate problem, a user could direct FMT to compute the total element

abundances for either the buret or Erlenmeyer solution by setting one set of species abundances

in the INGUESS fIle· and 'MOLES' 'EXACT' ill either line 6 or 31 in the INPUT file as listed in

Table 6. 'MOLES' and 'EXACT' set on line 6 would use INGUESS for buret solution;

MOLES' and 'EXACT' set on line 31 would use INGUESS for the Erlenmeyer solution. Table

8 describes the INGUESS file parameters for a titrate problem.
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Table 8. INGUESS File Parameters for Titrate Problem

Line Variable Name Permissible Value Description
:

1-115 NMOLES (i) nonnegative. real number mole amount of ith species listed in
CHEMDAT (Appendix I,lines 14-140), one
species amount per line, for buret or
Erlenmeyer solution

7.3 Standard CHEMDAT Input File

- .
FMT calculates the equilibrium state of all aqueous/mineral system using .the HMW data base. .

system, as specified in the CHEMDAT file. HMW stands for Harvie-MS!Sller-WearelFelmy-

Weare (Harvie et al., 1984; Felmy and Weare, 1986); it represents a thermodyn~c model for

evaporite systems using the Pitzer activity coefficient formalism (Section 4.2). The WIPP Project

has extended this brine data base to include some actinides.

The tenn BMW_NP"':AM_RTEST.CHEMDAT as used. throughout this document :refet:S to

version 95.01.31.(created January 31, 1995) of the file (a copy and output list ~f which are'·

provided in Appendices I and J, respecti~ely) where:

• HMW stands for Harvie-MS!Sller-WearelFelmy-Weare

• NP stands for neptunium(V)

• AM stands for americium(Ill)

• RTEST stands for a fonnat modification for use in regression testi~g ofFMT 2.3..

The elemental list in the CHEMDAT file contains the physical elementS as found on the

.periodic- table and "psu~o elementS" as required for solving chemical equilibrium problems.

The psuedo elements in the HMW_NP_AM_RTEST.CHEMDAT file are PosIon,'NegIon, Air,
. .

Boron, Bromine, TracerEI, Cl04-(EL), Electron and Charge. These psuedo elements are treated

exactly like the phy~ical eiements in the math~matic'al sense, reg~dless'of. their identity. See

Section 4.5.

. .
The CHEMDAT file illustrated throughout

~_NP_AM_RTEST.CHEMDAT, ve~ion date·95.01.3~.

this document i.s
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.' '
This data base contains an early set of thermodynamic parameters for modeling the chemical

behavior of Np(V) and Am(Ill) in bril":es. Note that the extension of the Pitzer model to higher '

electrolyte types than in Harvie et al. (1984) and Felmy and Weare (1986) is necessary for

Am(llI); this is discussed in Pitzer and Silvester (1978).

,7.3.1 CHEMDAT Data Flow

Both FMT subroutines READDAT and RDPITZR read from the CHEMDAT file. If the user

responds with a y or -y (yes) to the question, "Echo data base in the OUTfile" (see sections

6.3.2.2 and 6.3.4), parameters'read from CHE:MDAT are echoed 'or printed to the OUTPUT file.,

Some param~ters are also displayed on the, user's screen.

The FMT control flow is ilhistrated with a Nassi-Schneiderman (N-S) chart (Figure 9). This
.' -

shows the ~ata fl~w of the CHEMDAT file in the READDAT subroutine; FMT program

variables TILELEM and TILsPEC in the diagram are the total number of elements and the total

number of species, respectively. '

The thermodynamic data in HMW_NP_AM_RTEST.CHEMDAT can be grouped into three
. .

,types: parameters for the brine electrolytes, parameters for Np(V) ~pecies and Np(V) species

'interactions with the brine electrolytes, .and parameters for Am(lll) and AID(Ill) species

interactions with the brine electrol,ytes. All data are formally applied at 25°C although some data

were taken at 25±5°C:

The'data for the brine eleCtrolytes were taken from Harvie et al. (i984) and Felmy and Weare
" -'

(1986), as specified earlie~, with some additional inform~tion on the 'perchlorate ion taken from

Pitzer (1991). The data' for Np(V) were 'taken from the olel data base .of Novak and Roberts
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~...-......, /F .

I
Add 1 to count of
aquilOUS species
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Print fatal error ' print substituted
message element name

, Calculate molecular
, weight of all species

Find speclas H+ and
OH- In names array,

STOP i~rocati~F + species? T

Display
, , and print

warning
message
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'Figure 9. NaSsi-Schneidennan (N';S) chart showing~ c'!ntrol flow.
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(1995), which has been superseded by new~r work. 'We retain this older set of data to satisfy

quality as~urance and regression testing procedures only. We do not recommend the use of the

Np(V) parameters from Novak and Roberts (1995). The Am{lII) data contained in

HMW_NP_AM_RTEST.CHEMDAT is 'taken from Felmy et al. (1990), Felmy et~. (1989), Rai

et al. (1992a, 1992b, 1994), and Rao et al. (1994). These als~ represent an older set of.

thennodynamic data and as such is not as complete as the set of data in 'the most recent data base

release, HMW_Am3Pu3Th4NpS_960823.CHEMDAT, as discussed in Appendix V. ' '

7.3.3 Description of the HMW_NP_AM_RTEST.CHEMDAT File

The standard chemical potentials for m~st species are vaIues obtained from ~ reference

source, as explained in Section 7.3.2. At the end of 'some lines' shown in the listing of

HMW_NP_AM_RTEST.CHEMDAT in Appendix I, the character strlngs FRSR89, FRF90:

PS76, P91; RFF92, RFFR92, RFF94, RRFF94, NR94, HMW84, and FW86 indicate the source

of the data. The key to citations is listed at the end of the file in Appendix I. These indicators

are not read by FMT, but serve merely to help with human interpretation of the file.

The standard chemical potentials for some species, i.e., lines 39-49 and 70-72 in Appendix I,

are described as "arbitrary." The Table 9 lists the value, the lines where instances Occurred, and

the definition of the value.

Table 9. Arbitrary Values Used for Standard Chemical Potentials

Arbitrary Example in Definition
Values Lines

-999.99 39,40,70,72 physical species that represent the only occurrence for that element, ,i.e., no
chemical. reactions possibl~ with the data base as specified

Q 45,46.49 nonphysical species; included to facilftate the running of certain types of
problems

500. 42,43,44,47, species included for adjusting the hydrogen ion concentration when setting up
48 an input fue, designed to completely dissociate within an equilibrium problem

999.99 77 species that may be added in future, but which are not allowed to form in a ,
solution (the character string DISABLED is appended to ~eir name)

.
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The nonphysical s~ies are included for convenience only.. For ex~ple, they facilitate the

addition of HCI(aq) to adjust the pH. 'To make sure these species are never calculated as being

present, they have been arbitrarily assigned the large positive value 500 for dimensionless

standard cheI11;ical potential.

in Table 10 the "Variable Name" column is for the FMT program. variables. Input

. parameters that are described as unused,are not supported in this version of FMT.

Table 10. CHEMDAT Input Parameters (Listing of HMW_NP_AM_RTEST.CHEMDAT
provided in Appendix I.) .

Line .Variable Name Description

1-..2 DBASEl, DBASE2 unique identification of the data base ,

4 TILELEM. number of elements (positive integer); number of species (positive integer);

TILSPEC. DUMMY. unused flag; unused flag; extra echo printing flag (if user sPecifies 'ECHO,'

DUMMY2. then extra information,will be printed); unused flag

DUMMY1. , ,

DUMMY3

S MAXlT, ACCURCY. maximum number of iterations for each equilibrium calculation (positive

MlNABU integer);.convergence tolerance on equilibrium problem (positive. real);

minimum element abundance, abundances below which elements are

considered not to be there (positi~e, real)

6 DUMMY,' character flag indicating the units for standard chemical potentials ('NONE'

TEMPERA,P(l), P(2) means dimensionless); temperature in degrees Kelvin (real, positive); unused

pressure in atmospheres, unused pressure in atmospheres. Note: TEMPERA

is always set to 298.15 by FMT.
,

.-
name of ith element. 8-10 ~NAMES(i) ..

11-12 MWELEM(i) 'molecular.weight of ith element
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14-140 NAMES(j), name of jth che~cal species; stoichiometric number of eac'h element in the

FORMULA(iJ), species and charge of species (last number); phase of the species (1 ::aqueous,

PHASE(j), 2=solid); standard chemical potential of the sPecies (in ~e units indicated by

MUOFORM(j) the flag in line 6). Entries in the formula vector usually ar~, but need not be,

integers, and can be positive or negative. 11,0 must always be the first species

declared. All aqueous species ,must be declared before any solid species is

declared.

142 OUMMY2, ITEMP character flag that, when set to 'OG_BYPASS' allows alternate values for the
, .

standard chemical potentials to be read from file "bypass" for the fIrSt ITEMP

species.
,

143 OUMMY2 character flag that enables the use of the Pitzer activity coefficient model

when equal to ·PfIZACf'. Any other character string will disable the Pitzer

acti~ity coefficient model: .

144 NCATION number of cations for which Pitzer activity coefficient model is used (positive '

integer) See.note below Line 862 for a discussion of the order of c~tions,

anions, and neutral species.

145 NANION number of anions for which Pitzer activity coefficient model is ~ed (positive

integer)

146 NNEUTRL number of neutral species for which Pitzer activity coefficient model is used'

(positive. integer) ,

148-419 SE(ij,I) array of single electrolyte parameters , ,

The notation for charges on each cation-anion interaction is

1 when either cation or anion has a charge of 1

2 when both cation and anion have a charge of 2

3 for all other cases.

SE(ij,2) ~(O) parameter for each cation-anion interaction",

,
SE(iJ,3) ~(l) parameter for each cation-anion interaction'

SE(ij,4) ~(2) parameter for each cation-anion interaction

, .

"
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SE(ij,5) c+ parameter, but this i,s later converted to CMX (See equation A.4b, Harvie et

aI. [1984] or equation 2b, Felmy and Weare [1986], which is reproduced in

Section 4.3).

Note on cation-anion interactions: the parameters for SE are' read in order - the

first cation for'all anions, then the second cation for all anions, etc. The

character strings at the end <?f the numbers indicate. the cation-anion pair

specified on each line, for ease of human interpretation only.

422-43,3 ME(ij,l) for i>j, i and j are cation indices, cation-cation ternary i[lteractions, 9 ij

4:36-454. ME(ij,l) for kj, i and j are anion indices, .anion-anion ternary in~eractions, 9ij

456-544 PSI(ij,k) for i>j, i and j are cation indices, k is the anion index, cation-cation-anion

ternary interactions, '"ijk

546-753 PSI(ij,k) for kj, i and j are anion i~dices, k is the cation index, anion-anion-cation

ternary interactions, '"ijk

755-760 NEUCAT(ij) neutral-cation binary ion interaction parameters, i=neutral species index,
. j=cation index, ~j ',' , '

762-767 NEUANI(ij) neutral-anion binary ion interaction parameters i=neutral species index,
j=anion index, ~j

769·851 PTZTSI(ij,k) neutral-cation-anion ternary ion interaction parameters, i=neutral species

index, j=cat,ion index, k=anion index, ~jk ,

853-855 ELMAP(l,i) maps the location in the species list ~o the order the Pitzer parameters we,~

entered (read in groups of 6): -

. ,
cation map

857-860 ELMAP(2,i) anion map ..

862 ELMAP(3,i) neutral species map
..



FMT, Version 2.3
User's Manual, Version 2.3

WPO#43037
, .January 9, 1997

Page 65

Note on species order: cationic, anionic, and neutral species are referenced by

the order given in ELMAP(~). This is determined as follows: the cations are

the second, third, fourth, £lfth. sixth, seventh. twenty-second, etc., species
entered in the species list, i.e., Na+, K+, ea+, Mg+, MgOH+, H+, MgB (OH): ,

etc. Similar patterns are used for anions and neutral species. This allows

additional flexibility in reorganizing and rearranging the data input files

without having to reenter all of the ion interaction patameters. ,Although the '

order is arbitrary, it is very important that a consistent order is maintained

throughout the CHEMDAT file. 'Because all parameters are clearly labeled,

the echo printing of the ion inte~ction parameters makes is easy to dete~ine

whether errors wer~ made when changing the C~MDAT flIe.

···CAUTlON···

THE USER MUST NOT ALTER THE CHEMD~T FILE WHEN IT IS

BEING USED'FOR WIPP PA CALCULATIONS.

864 DUMMY, NEQACT character flag that, when equal to 'EQUALACT', indicates that NEQACT '

(positi~e integer) activity' coefficients of "nonPitzer" species wilJ be set equal

to activity coefficients of Pitzer species. For example, one could run

calculations using both 22Na and 23Na (which would have t~be,declared as '

separate elements in the element list), but instead of repeating all the DNa'

parameters for 22Na, use the 'EQUALACT' flag. When ' . ' ,

DUMMY='EQUALACT' this line would be followed by NEQACT pairs of.
, '

positive integers, one pair per line, corresponding to species position in the

species list. The activity coefficient of the first species in the pair will be set'

equal to the activity coefficient of the second species of the pair.

866 RPLWCHG positive integer indicating the element to RePLace With CHarGe. ,Used to

implement the constraint of solution charge neutrality. The 2nd element

corresponds to oxygen.

867 DUMMY, NEHRXN character flag indicating whether redox reactions are speci£led (they are when,

the flag is 'REDOX'). When this flag is used, it will be followed by

speci£lcations of NEHRXN (positive integer) redox reactions. This feature is

unsupported in FMT 2.3.
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i
: .' 868 DUMMY, NSB,STPM,

NSBSTRX,

DUMMYI

flags and parameters for specifying ion exchange reactions. the value

'IONEX' means that ion exchange reactions are specified on NSBSTPM

permanent substrates and NSBSTRX reactive (soluble) substrates. The value

for DUMMYI indicates what type of mass-action model to use for ion

exchange calculations. This feature is unsupported in FMf 2.3.

7.3.4 Description ofOUTP~L)sti~g ~f BMW_NP_AM_RTEST.CHEMDAT

The lines echoing the CHEMDAT file li~ted in Appendix J were taken from the output file,

"BATCH_DOC.OUT'~. Table 11 explains the CHEMDAT portion. The OUTPUT file for a

ti~ate ~roblem will have the ~otation,"'This is a TITRATION problem" for line' 1289 and o~e
less line. because line 1291 will be omitted.

'Table 11. OUTPUf File Description of CHEMDAT Input Parameters (See listing provided in
Appen~J.)

Line, Vanable Name Description -
, '

I CHEMDAT file name .
2 notation; FMT sets temperature to 298.15 Kelvin

3 1TILE99 problem title specified ~n line 1 of INPUT file with 'FMf' and version
number appended

4-5 DBASEl, DBASE2 unique identification specified on lines 1 ~d 2 of CHEMDAT file

7, ACCURCY convergence tolerance for equilibrium calculations, specified on line 5 of
CHEMDAT file

, '

8 MINABU minimum elemental abundances for equilibrium calculations, specified on line
5 .of CHEMDAT file. If the total number of moles of an element falls below
this value, the element is considered to be absent (see Novak, 1995a).

9 NAQ number Of aqueous species in CHEMDAT
,

12 notation; specries listed in order for Pitzer parameters

14-18 NCATION, NAMES cation species:' count followed by an ordered list
(EL~(1,i» , )



FMT,Version2.3 1'\101\3 ONI V
_use_t·sM_an_UaI._Ve_rsio_D2._3_-----Il:..~·NFORrvlATi· .:~,. ..L 11" .

WPO # 43037
January 9.1997

Page 67

20-25 NANION. NAMES anion species: count followed by an ordered list
(ELMAP(2.i»

..

27-29 NNEUTRL, NAMES neutral species: count followed by an ord~red list ,

(ELMAP(3.i»
,

33-308 table of cation-anion binary interactions and parameters '

NAMES "Cation" species ~olumn
(ELMAP(l.i»

NAMES "Anion" species column
(ELMAP(2j» , . ,

:
!'.

SE(ij,2) "Beta(O)" coluinn. p(O) parameter for ilb 'cation, jib anion interaction'
. .'

SE(ij.3) "Beta( I)" column, pO) parameter for ilb cation, jth anion interaction.
, ,

. . '

SE(ij,4) "Beta(2)" column, p(2) parameter for i~ cation. jth anion interaction

SE(iJ.5) "Cphi" column, ~~ parameter for ith ca~on, jib anion interaction
, '

ALPHACH (SE(iJ.l» "Alpha-Values" column (<x] , <X2) string that states electrical charges on ,the

jth cation, jth anion interaction (see Table 10, lines 148-419)

310-350 table of cation-cation ternary interactions IPId parameters .

NAMES up to ten columns of cation names on a line after leading cation
(ELMAP(lj»

NAMES name of leading ilb cation in the order listed on .Iines 16-18,
"

(ELMAP(I,i»
"

ME(iJ,I) cation-cation ternary interaction parameter. 6ij ·

..
'353-428 ,table of anion-anion ternary interaction and parameters

NAMES up to ten columns of anion names on a line after'leading anion
(ELMAP(2j»

NAMES: name of leading ilb anion, in the order listed on lines 22,-25
(ELMAP(2.i»

..

ME(ij.l) anion-~ionternary interaction paramete~, ~ij

.: .
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"

"

431-591 table of cation-cation-anion ternary interaction and parameters

NAMES up to ten columns of anion names on a line
(ELMAP(2,k»

NAMES two cation names
(ELMAP(l,i»,
NAMES
(ELMAP(lj»

PSI(ij,k) cation-cation-anion ternary interaction parameter, 'V ijk

593-977 table of anion-anion-cation ternary interaction and parameters

NAMES up to ten columns of cation names on a line
(ELMAP(l,k»

NAMES two anion names
(ELMAP(2,i»,
NAMES
(ELMAP(2j»

. ,

PSI(j,i,k) anion-anion-cation ternary interaction parameter, 'IIijk

979-994 table of neutral-cation binary interaction,and parameters

NAMES up to ten columns of neutral species names ~n a line
(ELMAP(3,i»

NAMES jib ~ation name and up to ten binary interaction values, ".j
(ELMAP(lj»,
NEUCAT(ij)

,
997-1019 table of neutral-anion ,binary interaction and parameters

NAMES up to ten columns of neutral species names on a line
~(3,i»

NAMES jib anion name and up to ten binary ,interaction values, ".j
(ELMAP(2j»,
NEUANI(ij) .

1021- table of neutr8;l-cation-anion ternary interaction and parameters
1284
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NAMES up to ten neutral species names iii bolumns.on a line
(ELMAP(3,i»

"

NAMES jth catio~ and kth anion names
(ELMAP(lj»,
NAMES
(ELMAP(2,k»

, .
PlZTSI(ij,k) up to ten ternary interaction values, ~jk

,

1285 notation that Pitzer activity coefficient model is used :

1286 ELNAME states name of element replaced by charge balance (see ~able 10, line ~66)
(RPLWCHG) .' , ,

1289 notation that the problem is BATCH {If this were a titration problem, notation
would be that the problem is TITRATION.)

1291 FOR088 file name for batch problem; line omitted if titrate problem

1293 notation that FMT uses dimensionless gas constant

1294 TKELVIN temperature in degrees Kelvin, saine as TEMPERA "

1297 ALLSPEC, number of species, number.of eleJl.lents '
TI'LELEM

1299- ELNAMES(i), name and molecular weight of ith element
1322 MWELEM(i)

1325- 'listing of each species' chemical properties
1440

"

i, NAMES(i) number and name of ith chemical species,

PSNAME (pHASE(i» phase of the ith species
, '

MWSPEC(i) - molecular weight of ith species; computed as: .-
"

1:FORMuLAG,i)*MWELEMG), where FORMULAG,I) is the stoichiometril;:

number of jth element in the ith species, MWELEMG> is the molecular weight

of the jth element. index j runs through aU elements, and index i runs through
aU species ' .

,

MUOFORM(i) standard chemical potential of the ith species
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1443- table showing relationship of.species to elements -
1558

i,NAMES(i) n~ber and ,name of jthchemical s~ies

FORMULA(j,i), ~toichiometric number of each element in the ith species
j=l,ttlelem

7.4 Standard RHOMIN Input File

The input file RHOMIN,' another data base file, contains mineral densities. -The RHOMIN
. .' , .

Jile is required for titrate problems. ' It is not used for batch problems. RHOMIN contains the

density of each of the solid species or minerals in the CHEMDAT file.

The RHOMIN input file, HMW_NP_AM_RTEST.RHOMIN, contains mineral densities in .

units of kglm3 or equivalently in -gIL, PMINERALS, for all of the minerals contained in the
. . ..

CHEMDAT file.. The nuni~rical values for mineral densities were -taken from Weast (1980)

when available, ~therwise the minerals were arbitrarily assi~ed a value of 2000 gIL. Mineral

densities.are not needed to calcu,late, the chemical equilibrium problem~ that FMT 2.3 solves.

However,-they were needed for transport calculations that explicitly accounted for the volumes of
. -

solid phases and the changes in porosity caused by mineral dissolution and precipitation, a

feature incorporat~d in earlier versions of FMT (Novak, 1994) that is no .Ionger supported. The'

only place this infon.nation is used within FMT 2.3 is in calculating the volumes of the initial

"Erlenmeyer" solution for titrate problems. Thus, the particulars of titrate problems may be­

different if mineral densities in RHOMIN are altered. The RHOMIN file is an atavism that will
be removed in the next major update of FMT.

Ch~ging the v~ues in RHOMIN will change the aqueous volume to solid volume ratio,

which will change the response of the .Erlenmeyer solution to the titrant volume. _The titration

curve will not change, but the points used to plot the titration curve will change.

In Table 12, which describes the input, parameters for HMW_NP_~..R~T.RHOMIN,

the "Variable Name" column is for the FMT program variables~ 'FMT reads only the number on
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each line of HMW_NP_AM_RTEST.RHOMIN. The spa:ies name on the line is for human

readability and is nol read by FMT.

Table 12. RHOMIN Input Parameters (See Appendix K for listing.)

LiD. Variable Namt ~riptioD

1-66 RHOSPEC(i) density of the jm mineral species
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8:0 ERROR MESSAGES

FMT has three.'types of messages-fatal error messages, warning messages, and

infonnatio~al messages. A system error message pertaining to divide by zero that may occur is

also described after the section on fatal error messages.

In Table 13 all FMT messages are listed alphabetically with the type of message and a brief.

description. More detailed explanations are given in Sections 8.1 through 8.4.

Table 13. FMT Messages

Abbreviated Message Message Brief Explanation
Typ~

AQ vio ... Informational Next iteration of the equilibrium calculations will include this
aqueous species
.

BATCH CALCULATION Warning Change between the initial and final elemental abundances
ERRORS ... -6

greater than I 10 I

CANNOT F.IND LOCATION Warning CHEMDAT file does not have a "H+" species
...

"Charge" abundance is not ... Fatal INPUT file has a nonzero charge value

check pro~lem type .... Fatal INPUT file does not contain the words BATCH or TITRATE
where expected

divide by zero Fatal System error caused by insufficient water in the INGUESS file.
DONT HAVE ANY . Informational Equilibrium calculations generated a set of species that have a
REACTIONS ... concentration value and can not react chemically among

themselves

End of Autotitration Problem Normal Run Normal termination for a titration problem

ERROR IN INITIAL Fatal Linear programming algorithm did not converge to produce an
ESTIMATE ... initial set of values for the root finding algorithm

"EXACT" mole amounts ... Warning Solution specified in the INGUESS file is not charge neutral

INPUT ERROR to ... Fatal Linear programming algorithm not coded correctly
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I..
I

MASS BALANCE ERRORS Warning Change between the initial and final elemental abundances
... -6

greater than I 10 I
, ,

- -

MAXELEM= ... Fatal CHEMDAT ftle contains more elements than allowed '

MAXSPEC=.,. Fatal CHEMDAT file contains more elements and species than
allowed

MUST PUT ALL AQUEOUS Fatal CHEMDAT file has aqueous species after solid species
...

MU(ttI)= ... Informational Equilibrium calculation has not converged after MAXiT ,
iterations, 'indicating that ~me or more reactions are not at
equilibrium , '

".
Negative Element or Species Fatal ,INPUT fde has ,a negative value for an elemen~ or INGUESS file
Abundance ... has a negative value for a species ..

"NEW T' option ... Fatal CHEMDAT fde contains the word "NEW T'
<,

No Convergence on Equi ... Fatal ' Equilibrium root finding algorithm did not converge

PROBLEM TOO LARGE ... ' Fatal INPUT file has too many beakers for,a titration problem

Species "H20" must be first ... Fatal CHEMDAT file does not have "H2O ...". at the be~ning of all
species

-

SINGLE BATCH Normal Run Normal termination for a batch problem
EQUD.lBRATION
COMPLETED

, '

SOLUBaITYPRODUCT Infonnational Solubility product for a solid species exceeded (supersaturated)
VIOLATION ... during an iteration of the equil~brium calculations

'a number' SOLUBILITY Infonnational A count of the number of supersaturated solids per iteration
PRODUCT VIOLATIONS

SWitehmg Routine Hung ... Informational A species with a very small concentration has been added and
then deleted from the equilibrium calculations three times '. ..' .

To use TITRATE option ... Fatal INPUT me does not have one -of these words: LINEAR, LOG10,
or ASREAD that,specifies the amount allocated to each beaker

Trying to shift reaction ... Fatal Error message from coding
"

"
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VALID CHARGE BALANCE Fatal CHEMDAT file bas anegative or zero value for the variable
ELEMENT NOT ... RPLWCHG

Was expecting the Fatal INPUT file does not·have the word TIfRATE following the
·'TITRATE··... section of unused values

8.1 Fatal Error Messages

A n01Vlal FMT ruri will tenninate with a message displayed at the user~s screen ofeither

"SINGLE BATCH EQUILmRATION COMPLETED" or "End of Autotitration Problem" for a

batch or titrate problem, respectively. ,Fatal errors terminate the execution of FMT abnormally.

·These C?rrors ~ always printed on the user's screen and ~nit 6', the default value of which is the

user's screen. 'nle same and/or addition3.I messages may be p~nted in the OUTPUT file.

Each error can generate one or more messages as shown belo~ betweeri line~ of asterisks. A

bracketed line preceding messages indicates where messages are printed. A pair of single quotes

enclosing a phrase starting with 'value ... ' indicates that the run time value in FMT will be·listed.

The errors are listed in alphabetIC order as they appear on the screen.

8.1.1 Error: "Charge" abundance is not, ••

***************************************
[on unit 6]
~Charge" abundance is not numerically'zero

[on screen)
"Charge" abundance is not numerically zero
or
"Charge" abundance is not numerically zero, INJECTED
or
·Cha~ge" abundance is riot numerically zero, INITIAL

[in OUTPUT file)
"Charge" abundance is not numerically zero

. *****************************~*********,

This error occurs when the'last elemental amount in the INPUT file is greater than a numeric

zero, that is, plus or minus 1.0xlO-13
• The last line printed to the Screen differs for batch and

titration problems. If the last word in the line following "numerically zero" states:

. By default. unit 6 is the user's screen. The user could defme a file ='6. If'u~it 6,is the user's screen. the message
sent to 6 is printed first, followed by the [on screen) messages.
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• no word, it is a batch problem; the last line in element list does not have a
zero charge specified

• "INJECfED" ~e first or titrant solution does not have a zero charge specified

• "INITIAL" the second or titrated solution does not have a zero charge
specified.

To correct'this problem, change the charge amount in the INPUT file to 0.0.

8.1.2 Error: check problem type ••.

***************************************
(on unit 6)
check problem type option: BATC~ or TITRATE

[on screen]
CHECK' PROBLEM TYPE SPECIFICATIONS

[in OUTPUT file]
check problem type option: BATCH or TITRATE
***************************************

. '

On line 4 'of the INPUT file (the CDUMI variable), the character string muSt be exactly

'BATCH' or 'TITRATE'.

Check that all ,the characters in the word are capitalized and the word is ~ediately

surrounded by a pair of the single quote character. No spaces, tabs, or unprintable characters are '

pennitted in the word.

8.1.3 Error: ERROR IN INITIAL ESTIMATE •••

***************************************
[on screen]
ERROR IN INITIAL ESTIMATE DETERMINATION, INITGES

[on unit 6]
LINEAR SYSTEM INCONSISTENT [or) NO SOLUTION IS.FEASIBLE

[in OUTPUT file]
ERROR IN RESULTS OF FEASBL
Results of call to FEASBL, IER= '2 [or) Results of call to .. FEASBL, IER= 3 '
***************************************

, ,

The linear programming routine could not find a set of species concentrations that satisfies

the material balance for the given input. The linear programming algorithm is the weakest part
, ,

of the code. The input could still' represent a physical problem, but it may be a difficu~t

combination of input values for the optimizing 'algorithm to find a solution. "

"
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Set up the initial solution desired in the lNGUESS file and force FMT to read INGUESS with

the flags 'MOLES'" 'EXACT' set in the INPUT file. ,Then develop and enter a set of sPecies

concentrations that sum to the desired element totals ,and is charge-neutral. ~is will bypass the

linear programming algorithm.

8.1.4 Error: INPUT ERROR to •••

, ***************************************
[on unit 6]
INPUT ERROR to FEASBL
NEQ.gt.IDIM .or. IDIMP1.lt.IDIM+1 {or] NEQ.ge.NVAR

[on screen]
ERROR IN INITIAL ESTIMATE DETERMINATION,INITGES

"[in OUTPUT file]
'ERROR IN RESULTS OF FEASBL
Results of call to FEASBL, IER= 1
***************************************

NEQ, the number of linear ~uations must be greater than the first dimension of the

'coefficient array or the qimensions of the, working aI:£ays must be greater than NEQ+1 [or] NEQ

must be greater than the number of variables, NVAR.

Contact the code sponsors. This message indicates programming error~.

8.1.5 Error: MAXELEM= 'value for .••

***************************************
{on unit 6] ,
MAXELEM= 'value for MAXELEM'
TTLELEM= 'value for TTLELEM
Parameter Dimensions Too Small for this Problem
Must IncreaseMAXELEM to MAXELEM='value for TTLELEM+l'

[on screen]
MAXELEM DIMENSION IS TOO SMALL
*********************~*****************

This error occurs when the number of elements in the CHEMDAT file exceeds MAxELEM,
a programmatic value which is set to 30.

Contact the code sponsors to set a higher limit for MAXELEM. If running FMT outside of

WIPP, change the value set for parameter ,MAXELEM and recompile the code.

8.1.6 Error: MAxsPEC= 'value for '•.•

***************************************
[on unit 6]
MAXSPEC= 'value for MAXSPEC'
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- .
species abundance in .inguess file
name' 'abund value'
EXECUTION in ROUTINE ONEFLSH

TTLELEM= 'value for TTLELEM'
TTLSPEC= 'value for TTLSPEC'
Parameter Dimensions Too Small ·for this Problem'
Must Increase MAXSPEC to MAXSPEC= 'value for ~LELEM+TTLSPEC'

[on screen]
MAXSPEC DIMENSION IS TOO SMALL
***************************************

This error occurs when the number of species plus the ~umber of elements in the CHEMDAT

file exceeds MAXSPEC, a programmatic value which is set to 250'--

Contact the code sponsors to set a higher limit fo~ MAXSPEC. If running FMT outside of
- -

'WIPP, change the value set for parameter MAXSPEC and compile the code.

8.1.7 Error: MUST Pur ALL AQUEOUS •••

***************************************
[on screen]
MUST PUT ALL AQUEOUS SPECIES BEFORE MINERALS

[in 'OUTPUT file]
MUST PUT ALL AQUEOUS SPECIES BEFORE MINERALS
***************************************

This error occurs in' the CHEMDAT file when a'solid phase species is -list~ before 'an

aqueous phase species.

. .
-In the CHEMDAT file. ensure that all aqueous species are declared before solid species. -

8.1.8 Error: Negative Element or Species Abundance .•.

***************************************
[on screen]
Negative Element Abundance Entered

or
Negative Species Abundance Entered

[in OUTPUT file fo~ batch option]
Negative element abundance in input file
'element name' 'abund value'
STOPPING EXECUTION in ROUTINE-ONEFLSH

or
Negative
'species
STOPPING

[in OUTPUT file for titration option]
Negative element abundance given, INJECTED
'element name' 'abund value'
STOPPING EXECUTION in ROUTINE FMT2PO

or
Negative element abundance given, INITIAL
'element name' 'abund value'
STOPPING EXECUTION in ROUTINE FMT2PO

"
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or ,
Negative species abundance in inguess file

I species name I , • abund value I

STOPPING EXECUTION in ROUTINE FLASHIJ
***************************************

.The error "Negative Ele~en~ A~undance Entered" is generated when 'an element amount in .

the INPUT file is' negative. The OUTPlIT file contains the element name (from the CHEMDAT

"fIle) and the negative amoun(~ad from.the INPUT file that caused this fatal error~ For

•. 'BATCH' problem: If the last line in the OUTPlIT. file state~ "ROUTINE ONEFLSH",

the 'BATCH' flag was set in the INPlIT file.

• 'TITRATE' problem: U the last line in the OlJ!PUT file states "ROUTINE FMT", the

'TITRATE' flag was set in the INPUT file. The first line of the error message

"Neg~tive eleq1ent ..... in the OUTPUT fIle tells which solution 'the fatal error is in-'

the INJECfED solution is the firs.t solution or titrant solution while the INITIAL is the

second solution, or the titrated solution.

The related error "Negative Species Abundance Entered" is generated,when a species amoQnt

in' the INGUESS file ~s negative. Th~ OUTPUT file contains the species name (from the

CHEMDAT file) and the negative amount read from the )NGUESS file that caused this fatal

error. For

• 'BATCH' problem: If the last line in the OUTPUT file states "ROUTINE ONEFLSH",

the 'BATCH' flag, was set in the INPUT' file.

• 'TlTRATE' problem: If the last line in the OlJTPUT file states "ROUTINE

FLASHD", the 'TITRATE' flag and the 'MOLES' 'EXAcr' flags were set for either the

titrant or titrated solution b~ the INPUT me

Change the negative amo~nt in the INPUT or INGUESS me to zero or positive amount.

. Check the rest of the INPUT 'or INGUESS file for any negative amounts and change to zero or

positive amounts.

, .
---~-------------------------_.....__.....
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***************************************
[on screen]
nNEW Tn option for non 298.15K discontinued
***************************************

This ~rror occurs in the CHEMDAT file when the character smng 'NEW T' is set.

Change the character string to 'nNEW T' in CHEMDAT. The, 'NEW T' feature is not" '

supported iIi this release of FMT.

8.1.10 Error: ~o Convergence on Equi ~ ••

**********~****************************

[on screen] ,
'No Convergence on Equi Solid Suite

(in OUTPUT file]
EXITED SOLID ITERATION LOOP, MAXIMUM REACHED
diagnostics; no solid convergence achieved
list of element abundances follows:
'value for ABUND(i) , 'values for ELNAMES(i) ,
list of species abundances follows:
'value for NMOLES(i)' 'values for NAMES (i) ,
***********************************~***

. , " .
This error occurs when th~r~ is no converge~ce in the equilibrium root ,finding algorithm

after 20 iterations. (The number 20 is hard coded in the program.)

Contact the code sponsors. The algorithm has checked at least 20 different.'sets of solids and
. . .

found no equilibrium solution. Either the problem is unusually, complex or th.e p~icular ~et of

element abundances representS a condition for which no solution can be round..In'moCe" than. ,

nine years experience with .this equilibrium algorithm, this error has never occurred. H this error
, .

occurs, try breaking the problem into pieces and approach the desir~ equilibrium systems

stepwise instead'of all at once.

'8.1.11 Error: PROBLEM TOO LARGE FOR •••

***************************************
[on screen]
PROBLEM TOO LARGE FOR 'SPATIAL ARRAY DIMENSIONS

[in OUTPUT file)
TOO MANY NODES IN' THE X AND Y DIRECTION

NSPACE set to 'value for NSPACE'
MWIDTH set to, 'value for MWIDTH';
MUST CONFORM TO THE FOLLOWING
NSPACE .LE. 'value for MXSPACE'
MWIDTH . LE ~ 'value for MXWIDTH'
MWIDTH*NSPACE+2 .LE. 'value for MXANDY',
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***************************************

This error appears in titrate problems when NSPACE, the number of Erlenmeyer solutions, is

greater than 66.

, ,

Reduce the NSPACE parameter in the INPUT 'file to 66 or less and adjust the ASREAD

volumes to 66 odess if using 'ASREAD.'

8.1.12 Error: Species "H2O" must be'fIrSt •••

***************.,*****************~****

(on unit 6]
Species "H20" must be first species in' list

Also, the first 3 chars. must be ftH20"

:(on screeh]
FIRST SPECIES NAME IS NOT H20
***************************************

This error occurs in CHEMDAT when th:e variable NAME(I) does not contain ..the character

string H2O as the first 3 characters. The NAME vari~ble is read on line 14 as 'printed in the

listing of HMW_NP_AM_RTEST.CHEMDAT (Appendix n.
Check that there are no spaces in the string H2O and that the string immediately follows the, ,'

'single quote mark.

8.1.13 Error: To use TITRATE option ••.

*•• *•• ****.**.**••• *••• **.*.****.*****.
ton unit 6) ,
To use TITRATE option. specify:

'TITRATE' 'LINEAR or LOG10' DVMIN DVMAX
where DVMIN and DVMAX are the minimum 'and maximum titrant

'When LINEAR is used, multiples of DVMIN (roLl are added to
When LOG10 is used, v'olumes from DVMIN (roLl to DVMAX, (roLl

each beaker on a logarithmic scale.

(on screen]
Check Specifications for TITRATE Option

(in OUTPUT file]
To use TITRATE option" specify:

'TITRATE' 'LINEAR or LOG10' DVMIN DVMAX
where DVMIN and DVMAX are the, minimum and maximum titrant
When LINEAR is used, multiples of DVMIN (roLl are added to
When LOG10 is used..volumes from DVMIN (roL) to DVMAX, (roL)

each beaker on a logarithmic scale. "
***.*******.************.**.****••*.***

volumes.
E!!ach beaker.
are added to

volumes.
each beaker.
are added to
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This error occurs when the INPUT file ~oes not contain the one of the strings 'LINEAR',

'LOGIO', or 'ASREAD' following ,the required 'TIfRATE' string' after the section of unu~ed .

values (see line 100 in Table 6).

Check that one of the permissible character strings. LINEAR, LOG10, or ASREAD is

enclosed .in single quotes and listed after the TITRATE string in the line.

'8.1.14 Error: Trying to shift reaction •••

****************************-*******~**

[in OUTPUT file)
Trying to shift reaction to the left, but

SMLPRD is .LE .. O.dO

(or)
Trying to shift reaction "to the,right, but

SMLRCT is .LE. a.dO
**************************************,,;

, .

FMT is attempting to eliminate one of the species involved in a solids-only reaction but there

is no more product (top message) or there are no more reactants (bottom message)., '.

This is an error message left from code development. Contact .t~e code spons<;)r if this error is ',. ,

triggered; however, we expect ~at this error will not occur.

. 8.1.15 Error: VALID CHARGE BALA~CE ELEMENT NOT .••

*'* **." '* *** * .. ***** ** *** *. *.** **** * ***** **.
(on screen) ,
VALID CHARGE BALANCE ELEMENT NOT SPECIFIED

[in OUTPUT file)
Need to'specify the charge balance element
***************~.*******.*************.

This error occurs in the CHEMDAT file when the, variable RPLWCHG is negative or zero.

The RPLWCHG variable is read on line 866 as a 2' (the element ,Oxygen) in the listing of .

HMW_NP_AM_RTEST.CHEMDAT (Appendix I).

8.1.16 Error: Was expecting the "TITRATE" •••

**********************************~****

'[on unit 6) ,
Was expecting the ftTITRATEft flag

To use TITRATE option, specify~

,TITRATE I 'LINEAR or LOG10' 'DVMIN DVMAX'
where DVMIN and DVMAX are the minimum and maximum titrant volumes.
When LINEAR is used, multiples of DVMIN (mL) are added to each beaker.
When LOG10 is used" .volumes from DVMIN (mL) to DVMAX (~) are added to,
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each beaker on a logarithmic scale.

[on screen]
second TITRATE flag incorrectly specified

'[in OUTPUT file] ,
To use TITRATE option, specify:

'TITRATE' 'LINEAR or LOG10' DVMIN DVMAX
where DVMIN and DVMAX are the minimum and maximum titrant volumes.
When LINEAR is used, multiples of DVMIN (mLl are added to each beaker.
When LOG10 is used, volumes from DVMIN ~mLl to DVMAX (mLl are added to

each beaker on a logarithmic scale. '
***************************************

This error OCcurs' when the INPUT, file does I)ot contain the 'TITRATE' string after the

section of unused values. (See INPUT file description for titrate problems, line 100 in T~ble 6.)

Check that the character string TITRATE is enclosed in single quotes and listed first in the

line. There could also be missing lines'or values prior to this ~ine. In the unused values se<,:tion,

the variables and the~r permissible value~ must be present.

8.2 System Error Messages

There is orie system error message "divide by zero" that occurs because of insuffici.ent water

in the INGUESS file to support the chemical reactions. When this occurs, the soivent H20 has
, '

been consumed in the chemi~al reactions, so that when the amount of water (which is now zero),

is used in the denomin~tor of a divide operation, a "divide by zero" system error results, halting

FMT execution. The FOR088 file was not generated due to the abnormal termination. The

chemical system may be too complicated to sol~e as specified. Breaking the system into pieces

and using the INGUESS file may help.

, 8.3 Warning Messages

There are warning messages that indicate the calculated results are not valid. '

One or more messages are shown between lines of asterisks. A bracket line preceding any

messages indicates whe~ messages are printed., A pair of single quotes enclosing' a ,phrase

indicate that the run time value in FMf will be listed. ,

The errors 'are listed in alphabetic order ~ they appear on the screen.

8.3.1 Warning: BATCH CALCULATION ERRORS •••

******** ******* *** ** ** ** **** ** **.**** ** *
{on unit 6]

' ...
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[in OUTPUT file]
BATCH CALCULATION ERRORS. L2 norm 'value for L2 norm'
{a listing of the initial and final 'abundances. element'names and'the absolute
value of the differences between'the initial and final abundances)
MASS BALANCE ERROR INSTRUCTIONS
'1) Check to see how much abundances have changed

Should only happen in batch problems. or when
flashing initial or injected conditions

2) This problem occurs when the diagnostic
nTrying to get Internal Initial Guess n

has been printed. and means that the initial
guess provided by /MOLES/ 'is inadequate

. "

3) Try flashing with /nMOLES/-- this is the
easiest way to try to fix the problem,

***************************************

This message warns that material balance errors are present during the flash calculation. This

message occurs when element abundances, including charge, change by more than, 1O~ (relati.ve

or absolute depending on totals) during an equilibration.. FMT prints the above rriess~ge cu:'d

continues on to the next flas~ in ~ titrati~ri problem.

When this error is triggered, it usually'means that modifications to the CHEMDAT file were .'. , . ': . - "

made incorrectly.

8.3.2 Warning: CANNOT FIND LOCAJ'ION OF ~ •• '

***************************************
[on unit 6]
CANNOT FIND LOCATION OF nH+" INVALIDATING pH VALUE

[i'n OUTPUT, file]
CANNOT FIND LOCATION OF "H+ n INVALIDATING pH VALUE
***************************************

This message occurs in the CHEMDAT file when the exa~t species name of 'H+' is niissing;
. ,

from the species list or a space or unprintable character precedes the H+. The only effect of this -' ,

warning is that pH and pmH values will not be printed. This warni~g Occurs if the H+ ,species is

renamed such that the first 2 characters 'are not H+.

, ,

~.3.3 Warning: t1EXACTtI mole amounts •••

*************~***.****~****************
{in OUTPUT file] ,
n EXACT " mole amounts· not 'charge balanced

CHARGE= 'value of. charge ABUND'
***************************************

. .
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FMT has calculated the elettiental abundances. using the mole. amounts given in the

INGUESS file. The solution must be charge neutral otherwise FMT will modify the abundance.
- "

This error occurs when the species amounts in the INGUESS file do not maintain charge

neutrality. "The ab~olute value of the charge must-equal or exceed l.oX10-12 for this error to

occur.

Check the species amounts in the INGUESS file, being sure to maintain charge "neutrclIity. "

For e~ample; if you are increasing the amount of a positively ch~ged species, then add the

, necessary amount of a negatively charged species, observing stoichiometric rules.

8.3.4 Warning: MASS·BALANCE ERRORS •••
" "

***************************************
'(on Unit 6]"
MASS BALANCE ERRORS at ISPACE= 'value of Erlenmeyer solution'
*********~*****************************

S~e explanation in Section 8.3.1 ~

8.4 Il,lformationai Messages

"There are informational messages that indicate where the code is during execution or what it

is doing. These messages, presented in alphabeti.cal order, are described below.

8.4.1 AQ vio'valueofmu' •••

~~*************************************

[in OUTPUT file] .
AQ vio 'value of mu' 'species name' 'name index number'
***************************************

-.

This message indicates that an aqueous .species is not at equilibrium, and that -it will be
included in the next round of equilibration calculations. The message is triggered when the"

species activity is calculated to be greater than MINA;8U x 10-6 (usually 10-24
).

8.4.2 DONT HAVE ANY REACTIONS •••

*****'*****~***************************

[on unit 6] ."
***********************************************
*****~*****************************************

**** DONT HAVE "ANY REACTIONS TO EQUILIBRATE ***
****** BUT CONTINUING CALCULATION ANYWAY ******
********************~**************************

*******************************************!***

[in. OUTPUT file]
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***********************************************
***********************************************
**** DONT HAVE ANY REACTIONS TO EQUILIBRATE ***
****** BUT CONTINUING CALCULATION ANYWAY ******
.********••••**********************************
***********************************************

***************************************

This message occurs when there are ,no possible cheinical reactions among the species with

nonzero concentrations. This can occur during the nonnal process of solving the 'equilibrium

system.

8.4.3 MU(ttl)= 'value of mu' •• "

***************************************
[on unit 6]
MU(ttl)= 'value of mu' x 'value of Erlenmeyer s~lution'

(in OUTPUT file)
nonconvergent elemental abundances
MU(ttl)= 'value of mu' x 'value of Erlenmeyer solution'
table of element abundance
!value for abund{i)' 'value for elnames(i) ,
***************************************

This is not a fatal error, but it is mote than a run-time message. This message 'occurs when

one or more reactions are not at equilibrium after MAXIT iterations. MAXIT is the number of

iterations for minimizing free energy and set by'the CHEMDAT file., The ~litput (ro~ t~e runs in

which this message occurs must be checked carefully by the user to see if they are suitable to use.

Often this message occurs at intermediate stages on the approach to ,the CquilibriWn ~o~positiori, '

and final results are at equilibrium.

8.4.4 SOLUBILITY PRODUCT VIOLATION •••

***************~***********************

(on unit 6]
************SOLUBILITY PRODUCT VIOLATION*************

'species name' * * "value of mu' **

[in OUTPUT file]
************SOLUBILITY PRODUCT VIOLATION*************

'species name' ** 'value of mu' **
**********************~****************

This message occurs during' execution of a batch problem when the solubility product of a

mineral is exceeded., This message refers to FMT's nonnal algorithmic ,attempts to find the

equilibrium suite of solid phases.

8.4.5 'count of' Solubility Product Violations ..• '

***************************************

. ..
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[on unit 6] , ,
'count of I Solubility Product Violations'
Adding solid. 'name of solid species most oversaturated'

[in OUTPUT file]
'count of ' Solubility Product Violations
'Adding solid 'name of solid species most oversaturated'
***************************************

This message occurs during execution of a batch 'problem whenever one or more solid

.. species are supersaturated. The solid that· 'is calculated to be the most supersaturated will be

included in the next round ofequlibrium calculations.

8.4.6 Switching Routme Hung ••.

.**** *** ****** *** ****** ** ****** ******** *
,{on unit 6] "
Switching Routine Hung, Ending Batch #:
***************************************

'beaker number of Erlenmeyer solution'

, '

A species has a calculated concentration' right' on the boundary between existing and not

existing (MINABU vaiue multiplied by I.Oxl0-6) and FMT cannot decide whether to include it

or n'ot. This message is triggered when FMT adds the same species three times in a row but the

species' gets deleted in the equilibrium root finding algorithm. Becaus~ the boundary between

"existing" .and "not existing" is very low (l.OxlO·24
, 'about I 'moiety Per kg H20), this message

has no consequences.
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9.0 DESCRIPTION OF OUTPUT FILES

FMT generates a primary OUTPUT (.OUT) file and the secondary ouwut files as shown in
. . ..' ..

Figures 1: and 2 in Section 6.1. Secondary output files vary according to .whether a batch (single
. ~

flash) calculation or titrate (multiple flash) calculation is perfonned.· .(A batch problem has one

flash calculation. A titrate problem has a user-specified number of flash calculations.) FOR088

is the secondary file for batch problems; TITRATE is the secondary file for titrate probl~ms.

9.1 OUTPUT

For both batch and titration' calculations. the' primary flle' OUTPUT (.OUT) file lists the

problem identity, echoes the CHEMDAt file, .and contains a sunuilary Of element. '

concentrations, species concentrations•. and equilibrium parameters for each flash calculation

performed.

. Note that while the user is printing the OUTPUT file, page breaks wiJI .occur. The listing~'

, appended to this guide do not emulate the page break as a separate page but show such a ~ine as a .

Fortran page break, Le., the line is prefixe~ with the ctlaractet "1."

9.1.1 Batch Problem

Tabl~ ·14 explains the OUTPUT (.OUT) file generated from a batch 'problem called

BATCH_DOC. The "Line~' column refers t~ the .line numbers listed in BATCH_Doq.OUT.

"Variable Name" column shows applicable FMT program variables ~d sonie formulas.
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Table 14. OUTPUT File Description for Batch .(See Appendix L for sample listing.)

Une Variable Name . Description

1 INFNM INPUT file name

2· INGFNM INGUESS file name ..

3 OUFNM OUI'PUT file name

4 CHFNM CHEMDAT file name

..

5 notation; FMT sets temperature to 298.1.5 Kelvin .
6 TIlLE99 ' problem title specified on line 1 of INPUT file with 'FMT' and version number

appended

7-8 DBASEI, unique data base identification specified on lines 1 and 2 of CHEMDAT file
DBASE2 .

10-13 this location would nOmlally be filled with an echo print of ion ·interaction
param.eters and chemical species definitions, as read from the CHEMDAT input
file (Appendix I). This information is reproduced in the OUTPUT file listing in
Appendix J and is described in Section 7.3.

15-27 ibis section contains computation status indicators printed during calculations te)
find the equilibrium system . ... .

21-24 NAMES(i), MU(i) at the end of the first convergence loop, the solids brucite and ~agnesium

oxychloride "MgOxychloride," were oversaturated, and thus the system was not at
equilibrium

26 NKSPVIO, number of solubility product violations for solids (minerals)
. ,

27 NAMES(i) postulated that brucite was present in the equilibrium system, and thus added to the
equilibrium calculations

28 ALLI1ER number of times the diagonalized Hessian matrix system of equations was solved
,to reach the calculated equilibrium state

29 - Note: a page break occurs; the farst character "}" indicates a ~ortran page break
and is deleted before printing the remaining line

29-31 TI1LE99, problem title and CHEMDAT input file (Al'pendix I) identification
DBASE1,.

,

DBASE2
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, 32 PRESSUR. pressure and temperature for batch problem
TEMPERA

34-6\ table of Elemental Abundances

ABUND(i) "Total Moles" column contains the exact number of moles for each clement as
"

read from the INPtIT file, or as calculated froin species abundances as read from
the INGUESS file

AQMOLES(i)! "Aq. Molality" column is the total molality for ~ch, element in the aqueous phase
KGH20

AQMOLES(i)! "Aq. Molarity" column is the total molarity for each element in the aqueous phase.
SOLNVOL This number is calculated from the solution density. as discussed in this table on

lines 63-76.

AQMOLES(i)! "Aq. mglliter" column i.s the total aqueous element concentration in milligrams per
SOLNVOLx liter
MWELEM(i) , .

x 1000

ELNAMES(i) identifies the element name corresponding to the row of values in the table
I

'63-76 this section documents the calculation of solution density. a quantity th~t is"
required only for converting molal units to Molar units. In ba~h problems. the .

..

density is used only to produce the volume based concentration units (Molar. '
mglliter) printed in the OurPtIT file. The actual calculation of equilibrjum is
conducted using mass-bas~, i.e., molal. units. FMT uses a correlation based on
NaCI solutions (as noted on line 38) to calculate solution density from total
dissolved solids (TOS).

64-66 SOLMASS. values calculated from equilibrium compositions
KGH20x1000,
TOSGPKG

69 SPRHO , density specified in the INPtIT file for titrate problems. For BATCH problems the
. . solution density from the NaCI correlatio~ is automatically used.

72-73 SOLNVOL. TOS calculated values based on specified density on line 69 , '. .

7S DENSITY(2, density calculated by FMT using the Naq correlation
:

TOSGPKG)
"

76 (DENSITY(2. difference between the specified density (line 69) and the density calculated by
TOSGPKG)! FMT which will ,always be zero for BATCH problems
SPRHO-l.)xlOO ' . :

. ,
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80- table listing detailed infonnation about the species in the equilibrium problem.
164 Note that only species that can be fonned from elements with nonzero,

concentrations are included. Species are sorted approximately in order of- decreasing concentration. For example, the total phosphorus element
concentration on line 59 is zero, so no detailed information is given for phosphorus
species.

NAMES(i) , "Species Name" column

MOLALTY(i) "Molality" column contains the species molality, moles'per kg ~O, for all species
or for solids: including solids. However, th,e entry for water is not molality of water, which is
NMOLES(i)1 invariant. but the mole fraction ~O in the a~ueous phase, as noted;on li~e 173.
NMOLES(l)1
MWH20

LNGAMA(i)x "Activity" column is the product of the ''Molality'' and "Act Coer' columns or is
MOLALTY(i) defined to be'1 for solids

"
, ,

LNGAMA(i) or "Act Coer' column is the calculated activity coefficient for the species, which is 1
1.0 for solids by definition for solids

NMOLES(i) "Total Moles" column is the ~tal nUmber of moles for the ilb species .

NMOLES(i)1 "Molarity" column is the volume-based concentrations calculated from the
SOLNVOt "Molality" column using the solution,density described above on lines 63-76 '

NMOLES(i)1 "mglliter~' is the volume-based concentratiQns calculated from the "Molality"
SOLNVOLx column
MWSPEC(i)x ' , "

1000

MU(i)ILNlO "descriptor" column has various meanings"as 'stated in th'e notes on lines 175-179

166 PHVEcr .. pH: !he negative base 10 logarithm of'hydrogen ion activity

-(NMOLES p'mH: the negative base 10 log~!hm of hydrogen ion molality
(NPROTON)I
NMOLES(l)/ ,
MWH20)

'167 OSM osmotic coefficient, a value related to the activity of water; a value calculated from
the Pitzer equations

168 LNGAMA(l)xl00 equilibriumrelative hu~dity. equal to 1()()% ti,mes the water activity
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169 IONlCST Nspec . .

ionic strength. i~ molal units. de~ned as L z~mi . where Zi is the charge on the . .
i=2

ith species. m; is the molality'ofthe ith species. a:nd index i runs·from species 2

through all aqueous species. with species 1defined as ~O· ..

170 SPRHO solution density. calculated as described on lines 63-76

171 fugacity and log of fugacity of CO2(g) (see derivation in Appendix U)

173- notes defining water and gas molality
174 ..

..

175- notes describing the des~riptor column in table of co~centra~ionsfor batch system
179

181 ~HEMPOT(i)x the total dimensionless Gibbs free energy for the solution; .the q~anti~ that is

NMOLES(i) . minimized to find the equilibrium composition
. .

183 NINVERS total number of times the diag6nalized Hessian matrix system of equations was
solved; for batch problem. this value is the same as ALLITER on line 28 ..

184 ICNT number of times the species list was changed for computational purposes in the
minimiz3tion algorithm' .

In the BATCH_DOC.OUT file on lines 34-61, the first table in the file gives the elemental
., . ..

abundanc~s in various units. The firs~ <;:olumn "Total Moles" provides the basis for computation,

Le., the amount of each element, independent of phase, including hydrogen and oxygen. It is
convenient to specify materi~ on an approximately 1 kg H20 basis (":'55.5 moles 1:120). Th~,

second .coiumn "Aq. Molality" (Aq. means aque~us) gives the aqueous phas'etotals; it is tins

portion of the output that corresponds'to the aqueous phase element totals listC?d above. The "Aq:' ..

Molarity" and "Aq. mglliter" columns are provided for the convenience.of those users whop~fer. .

'these units. Howev~r, these units depend on the value used for solution density, which is

approximated by FMT from a correlation based on the density of NaCI solutions. "Aq." m~ans .

~ueous.

The second table, Table. of Conce~trationsfor Batch System, oil lines 80-164 lists molality,

activity~ activity coefficient, and a descriptor for each chemical species that can be made froin the

elements with nonzero concentrations. For example, note that there are no species containing

______________..:..- ..1
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"Air", ''TracerEI'', ''Th(IV)'', etc. in this list. These species are sorted 'in approximate' order of

decreasing molality,

The descriptor serves several functions. First, it is the value that is actu31ly tested for'

convergence (note that all values of the descriptor are less than the 10-6 a"s specified in line 7 of

the 'output file listing for theCHEMDAT file~ see Appendix J). The component species, lines

.. 84-93, do not have descriptors because these are species from which al~ other species are formed'

by chemical reaction. (This quickly leads into an arcane discu~sion of the algorithm used to

, ,calculate equilibrium. The interested user should refer to slnith and Missen (1991), particularly

Chapter 6.) The descriptor values given for noncomponent spec,es, lines 94-104.3.11 have

,absolute values less than 10-6, thus indicating convergence. The remaining ,species. lines 105­

:164, all have zero concentration. Most of these species are solids, and the descriptor is the

saturation index. SI=loglO(QlKsp), an indication of how saturated the. solution is' with respect to

'that solid. 'A saturation index of 0.0 indicates the solution is exactly saturated. ,A satUration"

, index less than zero indicates undersaturation. FMT does not allow solutions" to be

oversaturated.

. Li~es 157-158 show that the species NaOH(aq) and HCI(aq) ha~e zero concentrations, arid ,
. ,

descriptors of -293 and -254 respectively. As the note in line 178 indicates. the descriptor value
, ,

for aqueous species with zero concentrations is approximately equal to, the 10glO concentration of

that aqueous species in this solution. (For comparison, one atom in 1 kg H20 would have a

molal concentration of 1.6xlO-24 molal. corresponding to a descriptor value,'of -23.8.) These

values are a consequence of the choice of values for the standard chemical potentials of these

s'~ies. ,As discussed in the CHEMoAT data b~e documentation (Section 7.3.3), these species

are nonphysical ~d included for convenience only.

9.1.2 Titrate Problem

Table 15 explains the printout for a titrate problem using the OUTPUT file generated from

executing Np_NaCCBM_LOG, Np_NaCL_BM_LIN and Np_NaCI_BM. The "Line" column

'refers to the line' n~mbers listed in Np_NaCl_BM_LOG.OUT. "Variable Names" column shows

FMT's program names and some formulas.
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Table 15. OUTPUT File Description for Titrate (See Appendices M, N, and 0 for sample
listings of Np_NaCCBM_LOG.OUT, Np_NaO_BM_LIN.OUT, and'
-,Np_NaCl_BM.OUT, respectively.)

Line Variable Name Description

1 INFNM INPtrr file name

•
2 INGFNM INGUESS file name

3 OUFNM OUTPtrr file name

4 CHFNM CHEMDAT file name
-,

,
_.

5 notation that temperature is set to 298.15 Kelvin by F:MT '

6 TI11..E99 problem title spe~ified on line 1 of INPtrr file with 'FMT' and version number -
appended

7-8 DBASE1, unique data base identification specified on lines 1 ~d 2 of CHEMDAT file
DBASE2

10- most infonnation in lines 10-309 corresponds to the OUTPtrr file listing of ~e
309 CHEMDAT po~on as p,ro~ided in Appendix J an~ is de~ri,bed therein

10-12 repeat ofHnes 7-9 in OUTPtrr file for CHEMDAT (Appendix I)

14 notation, user selects data base not to echo in OUTPtrr file

16-33 repeat ~flines 12-29 in OUTPtrr file for CHEMDAT (Appendix 1)

36-37 repeat of lines 1285-1286 in OUTPUT file for CHEMDAT (Appendix 1)

40 notation, FMT has a titration problem

43- repeat of lines 1293-1559 in OUTPtrr file for CHEMDAT (Appendix 1)
309

,

311 RHFNM RHOMIN file name

312- - summary information for the titrant solution flash calculation
.405

406- summary infonnation for the Erlenmeyer solution flash calculation
503
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504 notation; ftrst beaker of Erlenmeyer solution

505- summary information for the first beaker (same as Erlenmeyer solution when
602 corrected for different volumes) .

603 notation; second beaker of Erlenmeyer solution

604- summary information for addition of DV(2) to 1 liter of the Erlenmeyer solution
.. 701

702 .. notation; third beaker of Erlenmeyer solution
:

703- summary information for addition of DV(3) to 1 liter of the Erlenmeyer solution
800

..

801 notation; fourth be~er of Erlenmeyer solution

802- summary information for addition of DV(4) to 1 liter of the Erlenmeyer"solution
. 899

900 notation; ftfth ~aker of Erlenmeyer solution

901- su~ary information for addition of DV(5) to 1 liter of the Erlenmeyer solution
998 ..

"
999 notation; sixth beaker of Erlenmeyer solution.

1000- summary information for addition of DV(6) to 1 liter of the Erlenmeyer solution. . . ' . .
1097 ..

1098 notation; seventh beaker of Erlenmeyer solution

1099- summary information for addition of DV(7) to 1 liter of the. Erlenmeyer solution.
1196

1197 notation; eighth beaker of l?r1enmeyer solution

H98· summary information for addition of DV(8) to 1.liter of the Erlenmeyer solution
1295

1296 notation; ninth beaker of Erlenmeyer solution

1297- summary information for addition of DV(9) to 1 liter of the Erlenmeyer solu.tion
1394

1395 notatiQn; tenth beaker of Erlenmeyer solution

..
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1396- summary information for addition of DV(lO) to 1 liter of the Erlenmeyer solution
1493 .

1494. notation; eleventh beaker of Erlenmeyer solution

1495- summary information for addition of DV(ll) to 1 liter of the Erlenmeyer solution
1592

1593 notation; twelfth beaker of Erlenmeyer solution

1594- summary information for addition of DV(l2) to 1 liter of the Erlenmeyer solution
1691

1692 notation; thirteenth beaker of Erlenmeyer solution , ,

1693- summary information for add~tion of DV(13) to 1 liter of the Erlenmeyer solution
1790

1791 notation; fourteenth beaker of Erlenmeyer solution.

1792- summary information for addition of DV(14) to 1 liter of the Erlenmeyer solution
1889 "

1890 notation; fifteenth (last) beaker of Erlenmeyer solution '.

1891- summary information for add.ition of DV( 15) to 1 liter of the Erlenmeyer solution
1988

1989 TIFNM 1trRA1E file name

9.2 FOR088

The batch-generated secondary file FOR088 contains three coiumns from the "Table of

Concentration for Batch System" in the OUTPUT file. The columns are total sPecies moles, .
. . . .

species ,.name, and species molality with the s~ies reordered as listed in the CHEMDAT file.
. '. . '.

FOR088 and the input file INGUESS have the same fo~at. and' are designed to facilitate ,

crea~on of a specific solution composition. FOR088 can be r.enamed and used as a. template for,

an INGUESS fiie·which the user can edit. Table 16 explains the FOR088 file generated from a

batch problem. The "Line" column refers to the line numbers listed in BATCH_DOC.FOR088.
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Table 16,. FOR088 File Description for Batch (See AppeJ.1dix P for sample listing.)

Line Variable Name DesCriptiOD

1-115 . NMOLES(i)/ moles of the ilb species nonnalized to 1 kg ~O (numerically equivalent to molality)
NMOLES(I)/

[. nmoles(i) ]*lkgH,OMWH20where
NMOLES(2). same nmoles(H20) *mwH 20
as NMOLES~O)

. NAMES(i) the ilb species names

NMOLES(i) total number of moles for the jib species

9.3 TITRATE

The TITRATE file,' a secondary output file for the titrate problem, contains the titrant

volumes and the equilibrated concentrations of all species, and the pH and ionic strength of each

flash calculation from the OUTPUT file. The concentrations from each flash calculation. have
. . .

been reorganized by species for easy transfer to a graphics program for plotting.

Table 17 describes aTITRATE file generated by FMT. The "Line" ~lumn refers to the line

numbers listed in Np.-Na~I_B~_LOG.TITRATE. .Np_NaCI_BM_LIN.TITRATE and

.. Np_NaCI_BM_LIN.TITRATE have similar sample listings in Appendices R and S, respectively:

Table 17. TITRATE File Description (Appendix Q)

Line Variable Name DescriptiOD

1-3 'ITlLE99. problem.title and CHEMDAT identification
DBASEI,_
DBASE2

5-20 j, DV(j)·l.d3 jib beaker and titrant volume added to jib beaker

23- table of all species molal concentrations
245

N~(i) up to nine columns of species nam~s on .a line . . _
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j, SPMOLES(ij)/ jib beaker ahd species molal concenttation
ACONST(i),

247-, j.IONICST(J) jib beaker and ionic strength -
262

DVG)·l.d3 titrant volume
"

PHVECT pH of so'ution _ ...

-(NMOLES pmH: the ne,gative base 10 logarithm of hydrogen ion molality
(NPROTON)/
NMOLES(l)/ ' . ' ,

MWH20)
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Appendix A: Sample Screen Display of BATCH_DOC

I Enter cheJbdat file lUlIle to search on: lIP_BID
2 Enter rhomin file lUlIle to search on: np_am
3 Enter input file name (without . extension) : batc!l...doc
4 IflCMS-I-LIBIS, 'library is WP$NONP.....CMSROO'1': [l'HT]
S IflCMS-S-LIBSE'l'. library set .
6-CMS-l-SUPERSEDE. library list superseded
7
8 E18lllents in CMS Library WP$NONP.....CMSROO'1': (PMT)
9

10 FMTJIMW~P~.CHEKDAT 'Initia1 load'
II FMT_HMW~P.JUL960823.CHENIlAT'CHEMDAT DATABASE FILE FOR PMT 2.2 REGUSSION TESTING'
12 FMTJIHW~P....AHJ'60. CHEMDAT 'Initia1 load'
13 FMT....KI'M~P.JULRTEST.CHEMDAT 'CHEMDAT DATA BASE FILE FOR FMT 2.3 REGRESSION TESTING'
101 Select CHEHDAT name from list above: l'HTJIHW~P-""JlTEST.CHEHDAT
15 Your CMS library list consists of:
10 WPSNONP.....CKSROO1': [l'HT]
17
18 IflCMS-S-FE'l'CHED. generation 1 of element WPSNONPA...,CMSROO'1': (Ftrr]l'HT.J(MW~...AK..JlT£sT.eHEtmAT .fetched
19
20Elements in CMS Library WP$NONP.....CMSROO'1': [FMT)
21 .
22 FMTJIMW~~.RHOKIN 'Initial load' .
23 FMTJIHW~P..JUL950823 .RHOKIN 'RHOKIN DATABASE FILE FOIl FMT 2.2 .REGRESSION TESTING'
24 FMTJIHW~P..JULJlTEST.RHOKIN 'RHOHIN DATA BASE FILE FOR FMT 2.3 REGRESSION TESTING'
2S Select RHOHIN name from list above: FMT_HMW~JdlJlTEST.RHOHIN

26 Your CKS library list consists of:
27 WP$NONP.....CMSROOT: [FMT]
H .
29 IflCMS-S-FE'l'CHED. generation 1 of element WP$NONP.....CMSROO'1': (FKT]FK1'J{MW~.JULRTEST.RHOKIN fetched
SO Enter 'y' or 'y' to echo database in OUT file: y
31
32 image lUlIle: 'FK1'_PA97'
33 image file identification: 'P PA97 2.3'
~ image file build identification: "
35 link date/time: 1-APR-1997 09:55:34.40
SO linker identificatioq: 'All-U'
37
S8 DGJlYPASS flag set to nDGJlYPASS
3~ [.FD.TITRATElBA1'CHJ)OC.in; to illustrate/docUlllent 'BATCH' runs l'HT V2.3
~O DATABASE: HMW84/FW86; Np(V) -Na-C03-0H-C1-C104 (Na94) I
4195.01.31 Am(III)-Na-Cl-C03-S04-P04 (FRSR89.FRF90,P91.RFPR92,RPF94.RRFF94)
<2
43 Accuracy of reactions is 1. 0000E-06
-l4 Minimum elemental abundance is 1.0000E-18
45 NuIll1ler of Aqueous species is SO
46
47 ACTIVI1'Y CO£". FLAG PITZACT
<IS Finished do 10: read bIOI b(l) b(21 cphi
49 FiniBhed do 20: read theta(c,c) .
50 Finished do 30: read theta(a,a)
51 Finished do 40: read psilc,c,a)
52 Finished do SO: read psila,a,c)
53 Finished do 55: . read neucat(n,c)
~ Finished do 65: read neuaniln,a)
55 Finished do 56: read ptztsi In, c ,al
56 using PITZER ACTIVI1'Y COEFFICIENT model
57 Charge Balance replaces element OXygen
58
59 Char Flags: FLOW/BATCH/TITRATE: BATCH UNUSED
60 this is a BATCH problem
Ol
G2 Echo of Mole specifications: nKOLES nEXACT
63 ECHO PRINT OF ELEMENT ABUNDANCES IN ONEFLSH
~ 110.222364000000 'Hydrogen
65 5S .1654821000000 OXygen
66 0.200000000000000 Sodiua
67 1.000000000000000£-002 PotasBiua
68 1.000000000000000E-003 Magnesiua
69 1.000000000000000£-004 Calcium
70 0.110000000000000 Chlorine
71 1.000000000000000£-003 Sulfur
72 1.000000000000000E-004 carbon
73 O. OOOOOOOOOOOOOOOE+'OOO Poslon
74 0.000000000000000£+000 Neglon
75 0.000000000000000£+000 Air
70 1.000000000000000E-007 Boron
77 0.0000000000000008+000 Bromine
78 0.0000000000000008+000 TracerSl
79 O. OOOOOOOOOOOOOOOE+OOO 1'h (IV) ,
80 0.000000000000000£+000 AmIIIII
81 0.000000000000000£+000 UIVI)
82 0.000000000000000£+000 Np IV)
83 O.OOOOOOOOOOOOOOOE+OOO C104-IEL)
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B4 0.000000000000000£+000 Phosphorus
SS 0.000000000000000£+000 Electron
sa 4.906053920000000E-017 Charge
87.LT. (MINABU·1.d-6) moles NaB02.NaC1.2H20_Teepleite_(20_C); del&switch
86.LT. (MINABU·l.d-6) IllOles NaB50S.5H20 Sodi~pentaboratei del&switch
89,.LT. (MINABU·l.d-6) moles NaOH(aq) ••...• to.titrate.base.only; del&switch
90 .LT. (MINABU·l.d-6) Illoles HC1(aq) ......• to.titrate.acid.only; del&switch
91.LT. (MINABU·l.d-6) IllOles K2B407.4H20~-Tetraborate_(30_C);del'reopt
92 .LT. (MINABU·1.d-6) moles B405(OH)4= 'B405(OHI4=; del'reopt
93.LT. (MINABU·1.d-6) moles K8H6(S0417 Misenitel deUreopt
94.LT. (MlNABU·l.d-61 moles K8H4(C03)6.3H20_K-Sequicarbonate, del'switch
95.LT. (MINABU·1.d-6) 1ll01es B303(OH)4- B303(OH)4-, deluwitch
96 .LT. (MINABU·1.d-6) moles Ca4Cl2(OH)6.13H20__CaCXychloride A, del'switch
97
9S ············SOLUBILITY PRODUCT ViOLA~ION·····.·.· ••••
99·· Mg(OH)2 Brucite·· 1.00E+01··

100
101 ············SOLUBILITY PRODUCT'VIOLATION········ •••••
102·· Mg2Cl (OH) 3. 4H20--.KgOxychloride" 6 .,692+00
103
104 2 Solubility Product Violations

,lOS Adding solid Mg(OH)2 Brucite,
lOG .LT. (MINABU·l.d-6) 'moles NaOH(aq) •..... to,titrate.base.on1y; del&switch

,107.LT. (MINABU·l.d-6) moles HCl(aq) .•..•.• to.titrate.acid.only; del&switch
109 .LT. (MINABU·1.d-6) IllOles B405(OH)4= 'B405(OH)4=; deU_itch
109 .LT. (MINABU·1.d-6) moles B303(OH)4- B303(OH)4-; delUwitch
110pH (-log(aH+)); pmH(-log(mH+l) 12.8532 12.7140
111 fC02(g); 10g'(fC02(g»= 6.983£-13 -12.2
112 Total Diagonal Inversions 84
, 13 Total Stoichiometric Reoptilllizations 9'
114SlNGLE BATCH EQUILIBRATION COMPLETED
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Appendix B: Sample Screen Display of Np_NaCI_BM_LOG

-4.37

-3.45

-.1.47

-1.73

-1.57

-6.66

-1.47

4.250£-05

3.555E-04

2.7162-02

3.400£-02

1. 847£-02

2.171£-07

3.4002-02

9.4653

8.5360

6.2386

5.9141

5.9141

'6.5870

11.6199

EXPLICIT

8.8722

5.9936

5.6451

7.9427

5.3205

5.3205·

nEXACT
nEXACT

11.7497

LOG1 0
0.10 JIlL

10.00 JIlL

i~ge name: "PMT_PA97"
image file identification: "P PA97 2.3"
image file build identification: ""
link date/time: l-APR-1997 09:55:34.40
linker identification: "All-i4" .

1 Enter chellldat file name to search OD: np_lIIII
2 Enter rhomin file name to search on: np_am
3 Enter input file DlIIDe (without . extension) : np..)1acl.J;lDLlog
4 'CMS-I-LIBIS, library is WPSNONPA..CMSROOT: [FHT)
5 'CMS-S-LIBSE"1', library set
6-CKS-l-SUPERSEDE, library list superseded
;
8 Elements in CMS Library WP$NONPA..CMSROOT: [FlIT)
9 .

10 FM'l'JDIW.JU'J>M. CHEMDAT "Initial load"
11 FM'l'_HHW.JU'..J\lL96 0823 . CHEHIlAT "CHEMDAT DATABASE FILS FOR FlIT 2.2 IUlGRESSION TESTING"
12 FM'l'JDIW.ftP..J\lLF60.CHEMDAT "Initial load"
13FM'l'JDIW.JU'..J\lLRTEST.CHEMDAT "CHEMDAT DATA'BASE PILE FOR FlIT 2.3 ·REGRESSION TESTING"
1.\ Select CHEHDAT name from list above: FlITJIMW...NP~TEST.CHEMDAT

15 Your CMS library list conaist.s of:
16 WPSNONPA..CMSROO'1': (PHT)
17
1I1'0lS-,s..nTCMnJ. gRIl8Utlon 1 of glClBlcmt WPSNONPILCM9ROO'l'1 [PM'1')l'H'l'JDM..JfI'....MlJl,ft".~'f 'el;"h..d.
1&
20 Element" in eMS Library N'P$NONPA..,CMSROOT, [FM'1')
21
~ PHT..JIMW...NP..,JlM.RHOMIN "Initial load"
23 FHTJiMW...NP..A!'L960823. RHOMIN "RHOHIN DATABASE FILE FOR PHT' 2.2 REGRESSION TESTING"
201 FMT_HMW.JU'...AILRTEST.IlHOKIN "IlHOKIN DATA -BASE FILE FOR FMT 2.3 REGRESSION TESTING"
25 Select IlHOKIN name 'frOlll list above: FMT_HKW...NP~ST.RHOMIN

26 Your CMS library list consists of:
27 WP$NONPA...,CHSROO'1': IPMT)
28
29 'CMS-S-FE"1'CHED, generation 1 of eleznent WP$NONPA..CMSROOT: [PMT) PMTJIMW...NP-A!'UtTEST. RHOKIN fetched
SO Enter "Y" or "y" to echo database in OUT file: n
31
32
33
3-1.
35
36
37
38 DG~YPASS flag set to DOG_BYPASS
39 Bencbmark TITRATE Problem, LOGlO option; Np(V)02 with C03 in 5.6t.olal NaCl PMT V2.3
,10 DATABASE: HMW84/FW86; ~IV) -Na-C03-0H-Cl-Cl04 lNa94);
4195.01.31 Alll(III)-Na-Cl-C03-S04-P04 (PRSR89,FRP90,P91,RFFR92,RFP94.RRFP94)
G .
43 Accuracy of reactions is 1.0000E-06
44 Kinimum elemental abundanee is 1.0000E-18
45 Number of Aqueous Species is SO
46
47 ACTIVI'l'Y COEF. FLAG PIT7.ACT .
,18 PITZER Data Base NOT Echoed in this.RWl
49 Finisbed do 10: read bIOI bIll b(2) cphi
~Finisbed do 20: read thetalc,c)
51 Finisbed do 30: read thetala.a)
52 Finished do 40: read psile,c,al
53 Finished do so: read psi (a, a, c)
$.I Finished do 55: l'ead neucatln,c)
5S Finished do 65: read neuani (n, a)
56 Finished do 66: read putsi In. c, a)
~usiDg PITZER ACTlVi'l'Y.COEPFICIENT model
sa Charge Balance replaces element OXygen

. 59
60 Char Flags: FLOW/BATCH/TITRATE: TITRAT£
61 this is a TITRATION problem
02
63 Character Flags:. J .C. nKOLES
64 Character Flags: I. C. nKOLSS
65 pI! (-loglaH+)); pml!(-logllllll+))
66 fC02(g); log{fC02(g))"
67pll (-log[sH+»); pmH(-log{IIlII+])
68 fC02 (g); log [fC02 (g) ) =
69 TITRATION Character Flags
70 cdumllO TITRATE cdWll2IO
71 First vo~ume Added =
72' pinal Volume Added ..
73
704 pI! (-log[sH+»); pmH(-loglmH+»
75 fC02 (g); log I fC02 (g))=
711pH (-log[sH+)): pIIlII(-loglmH+))
17 fC02(g); log{fC02(g)1O
70pH (-log[aH+)); pmH(-log[mH+))
79fC02(g); log[fC02(g)1O
80 pll (-log [all+)); pmH(-log[mH+))
81 fC02(g); 10g[fC02(g))=
82pH (-lovlsH+»); pmH4-log[mH+))
83 fC02(g); 10g[fC02(g)=
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MpH (-log[aH+]): pmH(-log[mH+l) 9.2225 9.8154
·85 fC02(g); log I fC02 (g) 1= 1.922£-05 -4.72
~pH (-log(aH+]); pmH(-loglmH+)) 9.4695 10.0620

. 87fC02(g): 10glfC02(g)le 1.108E-05 -4.96
88 pH (-log(aH+I) ; pmH(-log[mH+l) 9.6719 10.2640
89 fC02 (gl: 10g[fC02(g))= 7 .112£-06 -5.15
BOpH (-10g(aH+l1; plllH(-log[mH+l) 9.8493 10.4406
91 fC02 (gl: log [fC02 (g) 1= 4.873£-06 -5.31

: 92 pH (-loglaH+)); pm!{ (-log (1llH+ll 10.0098 10.6002
93 fC02 (g) : 10g[fC02(g)Je 3 :50lE:-06 -5.46
9'pH (-log(aH+.ll: pmH(-log(mH+ll 10.1578 10.7468

. 95 fC02 (gl ; 10g(fC02(g))= 2 .614£-06 -5.58
96 pH (-log(aH+n: pmH(-log(mH+ll 10.2955 10.8825
97 fC02 (g): 10g(fC02 (g) J.. 2.019£-06 -5.69
a8pH (-log(aH+]): pmH(-loglmH+Jl 10.4243 11.0086
99 fC02 (gl: log I fC02 (gl]" 1.608E-06· -5.79

100 pH (-log (aH+ I ): pmH (-log (IIIH+) I 10.5454 11.1257
101 fC02(g): 10g[fC02(gJl" 1. 317£-06 -5.88
l02pH (-loglaH+Il: pmH(-log(lIIH+ll 10.6594 11.2341'
103 fC02 (g); log [fC02 (g) l" 1.106£-06 -5.96
104 Eac1 of AutoTitration Problem
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image n8llle: "FMT_PA97"
image file identification: "P PA97 2.3"
image file build identification: ""
link date/time: l-APR-1997 '09:55:34.40
linker identification: "All-14"

Appendix C: Sample Screen Display of Np_NaCI..,:BM.....LIN

1 Enter ch8llldat file n8llle to search on: np_8111
2 Enter rhomin file name to searcb on: np_am
3 Blatea- :I.Jllput fUe _ (with_t .ext.-i_) r 1IP..-c1JllL11ll
4 'CMS-I-LIBIS, library is WP$NONP,,-CMSROOT: (FMT)
5 'CMS-S-LIBSET, library set
6-CMS-I-SUPERSEDE, library list superseded
7
8 Elements in CMS Library WP$NONP,,-CMSROOT: (FM'1')
9

10 FMTJIHW....NP..,AK.CHEMDAT "Initial load"
11 FMT_KHW....NP.....AtL960823.CHEHDAT "CHEMDAT DATABASE FILE FOR PMT 2.2 REGREsSION TESTING"
12 FMTJIMW....NP.....AtLF60.CHEMDAT "Initial load" "
13 FMTJIHW....NP...,.AtLRTEST.CH.BHDAT "CKEKDAT DATA BASE FILE FOR PMT 2.3 REGRESSION TESTING"
14 Select CHEMDAT n8llle from list above: PMTJIMW....NP..-'IL,RTEST. CHEHDAT
15 Your CMS library list 'consists of:
16 WP$NONP"-CMSROOT: (PMT)
17
18 'CMS-S-FETCHBD, generation 1 of element WP$NONP,,-CMSROOT: (PMT)FMTJIMW....NP..J\M...RTEST.CHEMDAT fetched
19
20 Elements in CMS Library WP$NONP,,-CMSROOT: (FMT)
21
22 FMTJIMW....NP..,AK.RHOHIN "Initial load" ,
23 FMT_KHW....NPjUL960823 .RHOHIN "RHOKIN DATABASE FILE FOR FMT 2.2 REGRESSION TESTING'
24 FMTJIMW~P..-'IL,RTEST.RHOKIN "RHOKIN DATA BASE FILE FOR FMT 2.3 REGRESSION TESTING"
25 Select RHOHIN D8IIIe from list 'above: FMTJIMW....NP..J\M...RTEST.RHOKn/
26 Your CMS library list consists of:
27 WP$NONP"-OISROOT: U'MT)
28
29 'CMS-S-FETCHED, generation 1 of element WP$NONP,,-CMSROOT: (FMT)FMTJIMW....NP..-'IL,RTEST.RHOKIN fetched
30 Enter "Y" or "y" to echo database in OUT file: n
31
32
33
34
3!'
36

38 DGJlYPASS flag set to DOG_BYPASS
39 Jl~1I: 'fI'I'RA'n Probl_, LIIIDJl opti_, RP{V)02 with C03 111 5.6bola! "Cl, nrr V2.:J
40 DATAIlASE: 1IMW84/FW86, Np IVI-Na-C03-0H-Cl-C104 CNR94); ,
4195.01.31 AJl),IIIII-Na-Cl-003-S04-P04 (FRSR89,FRF90 ,P91,RFFR92 ,RFF94 ,RRFF941
42
43 Accuracy of reactions is 1.0000E-06
44Hlnimum elemental abundance is 1.0000E-18
<15 Number of Aqueous Species is 50
46
47 ACTIVITY COEF. FLAG PI'l'ZACT
48 PITZER Data Base NOT Echoed in this Run
<19 Finished do 10: read b{OI bill b(21 ephi
50 Finished do 20: read theta (c. c)
51 FiniShed do 30: read theta(a,a)
52 Finished do 40: read psi(c,c,a)
53 Finished do 50: read psi (a, a, c)
54 Finished do 55: read neucat (n, c)
55 Finished do 65: read Deuani (D, al
~Finished do 66: read ptztsi(D,c,a)
57 using PITZER ACTIVITY COEFFICIENT model
56 Charge Balance replaces element OXygen
W '
60 Char Flags: FLOW/BATCH/TITRATE: TI~TE EXPLICIT
61 this is a TITRATION problem
62
63 Character Flags: J . C. nllOLES nEXACT
64 Character Flags: I . C. nllOLES nEXACT
65pH (-109'(aH+)); pmH(-109'(mH+) 11.7497 11.6199
G6 fC02 (g) I log (f002 (g) J.. 2.171E-07 -6.66
67pH (-loglaH+) I; pmH(-log(mH+) 1 5.3205 . 5.9141
6B f002(91: 10g(fC02(g»)c 3.400E-02 -1.47
69 TITRATION Character Flags
70 cdlllll1" TITRATE cdUDac LINEAR
,1 First VolW11e Added .. 0.10 mL
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12 Pinal Volume Added .. 1.40 IlL
73
74 pH (-log[aK+]); pmH(-log[lIIH+ll 5.3205 5.!H41
7S fC02 (g); log [fC02 (g) )" 3.4002-02 -1.47
7lipH (-log[aH+]); pmH(-log[IIIH+)) 5.6451 6.2386
77 fC02(g) 1 log [fC02 (g) )" 2.7162-02 -1.57

. 78 pH (-log [aH+) ); pIIlIJ (-log [IIIH+)) 7.8183 8.4116
79 fC02 (g); log [fC02 (g) )" 4.7202-04 -3.33

: 80pH (-loglaH+]); pmH(-log(IIIH+]) 8.9167 9.5098
81 fC02(g); 10glfC02(g)]" 3.841E-05 -4.42
62 pH (-log laH+] ); pmH (-log [IIIH+] ) 9.1977 9.7906
e.3 fC02 (gl ; log IfC02 (g))" 2.0332-05 -4.69
MpH (-log[aK+)); pmH(-logllllH+)) 9.3641 9.9569
BSfC02(91; 10g[fC02(g))" 1.4002-05 -4.85
BOpH (-loglaK+]); pmH(-loglmH+)) 9.4821 . 10.0747
e7 fC02 (g); 10g[fC02(g)]" 1.077E-05 -4.97
80 pH (-log[aK+); pmH(-log(IIIH+]) 9.5733 10.1656
8~ fC02 (g) I log I fC02 (g») '" 8.8152-06 -5.05
OOpH (-log[aH+]); pmH(-log(mH+]) 9.6473 10.2395
91 fC02(g)'; log[fC02(gl]a 7.501E-06 -5.12
92 pH (-loglaK+); pmH(-loglmH+)) 9.7095 10.3015
93 fC02 (g); 10glfC02(gl)c 6.558£-06 -!i.18 ..
94 pH (-log[aH+)); pmH(-log(mH+]) 9.7631 10.3548·

.95 fC02 (gl; log I fC02 (gl)" 5.848E-06 -5.23
96 pH. (-loglaK+] I; plllH(-lCi9ImH+)-) 9.8100 10.4016
97 fC02 (g); 10g[fC02(gl]" 5.293E-06 -5.28
S8pH (-log[aH+)); pmH(-loglmH+)) 9.8517 10.4431
99 fC02 (g) ; 10glfC02(gl]c 4.848E-06 -5.31

100 pH (-log[aH+)); pmH(-log[mH+]) 9.8892 10.4804
101 fC02 (g) ; log I fC02 (gl]" 4.483E-06 -5.35
102pH (-loglaH+]); pmH(-log!mH+]) 9.9232 10.5142
\03 fC02 (gl ; log IfC02 (g»a 4.178£-06 -5.38
\04 £lid of AutoTitration Problem..
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-1.47

-6.66

3.400E-02

2. 171E-07
11.6199

. 5.9141

EXPLICIT

1.0000E-06
1. 0000E-18

50

5.3205

nEXACT
nEXACT

11:7497

image name: "FHT_PA97"
image file identification:. "P PA97 2.3"
image tile build identification: ""
link date/time: 1-APR-1997 09:55:34.40
linker identification: "All-14"

1 Enter chemaat file name to search on: np_am
2 Enter rholllin file name to search on: Dp_am
3 IIDt.r lDput: f11. _ lwit:!aout • 1_) I laP__C11J:m
4 "CMS-I-LIBIS, library is WP$NONPA,..CHSROOT: [FMT) .
5 "CMS-S-LIBSE'l', library set
6 -CMS-I-SUPERSEDE, library list superseded
7
8 Elements in CMS Library WP$NONPA,..OISROOT: IFMT)
8

10 FKTJlMWJlPJM. c:HEHDAT "Initial load"
11 FKTJlMWJlP.....AlL960823.CHEMDAT "CHEMDAT DATABASE FILE FOR FMT 2.2 REGRESSION TESTING"
12 FKT_KMWJlP.....AlLP60.CHEMDAT "Initial load" .
13 FMTJlMWJlP..J\JLRTEST.CHEMDAT 'CHEMDAT DATA BASE FILE FOR FMT 2.3 REGRESSION TESTING"
'4 Select CHEHDAT Dame from list above: FKTJIMW...NP..J\!L,RTEST.CHl!HDAT
15 Your CMS library list consists of:
16 WP$NONPA"..CMSROOT: [FKT)
17
lS "CMS-S-FETCHED. generation 1 of e18lllent WP$NONPA,..CMSROOT: IFMT)FKTJlMWJlP..J\!L,RTEST.CHEHDAT fetched
19
20 Elements in CMS Library WP$NONPA,..CMSROOT: (FMT)
21 .
22 PHTJlMWJlPJM.RHOHIN "Initial load" .
23 FMTJlMWJlP.....AlL96 0823 .RHOHIN "RHOHIN DATABASE FILE FOR PHT 2.2 REGRESSION TESTING"
24 FKT_KMWJlP..J\JLRTEST.RHOHIN "RHOHIN DATA BASE FILE FOR FKT 2.3 REGRESSION'TESTING"
25 Select RHOHIN name from list above: FMT_KMWJlP..J\!L,RTEST. RHOHIN
26 Your CMS library list consists of:
27 WP$NONPA,..OISROOT: (FMT)
28
28 "CMS-S-FETCHED, generation 1 of element WP$NONPA,..OISROOT: (FMT)FMTJlHWJlP..J\!L,RTEST.RHOHIN fetched
30 Enter "Y" or "y" to echo database in OUT file: n
31
32
33
34
as
36
37
3S DGJlYPASS flag set to nDGJlYPASS
311 B_cb:Iaark 'fI'1'JtA'l'B probl_, -,CV)02 witJI C03 i. 5.61JM)1a1 IIaCl
40 DATABASE: HMW84/FW86; Np(V) -Na-C03-0H-Cl-CI04 CNR94):. .
4195.01.31 AmCIIII-Na-Cl-C03-S04-P04 (FRSR89,FRF90,P91,RFFR92,RFF94,RRFF941
42
4-3 Accuracy of reactions is
44 Hinimum elemental abundance is
45 NUmber of Aqueous Spl!cies is
46
47 ACTIVITY COEF. FLAG PITZACT
48 PITZER Data Base NOT Echoed in this Run
48 Finished ·do 10: read blO) bll) bl21 cphi
50f'inished 4020: read thetalc,c)
51 Finished do 30: read theta(a,a)
52 Finished do 40: read psilc,c,a)
53Finished do 50: read paila,a,c)
~ Finished do 55: read neucatCn,c)
5S Finished cio· 65: read neuani In, a)
56 Finished do 66: read ptztsi In, C, a)
Slusing PITZER ACTIVITY COEFFICIENT model
SSCharge Balance replaces element OXygen
59
60 Char Flags: PLOW/BATCH/TITRATE: 'TITRATE
61 this is a TITRATION problem
62
63 Character Flags: J . C. nMOLES
64 Character Flags: I. C. nMOLES
65pH (-log[sH+)I: pmHC-log(DlH+)1
66 fC02(g); 10g(fC02Ig)]'"
67 pH (-log [sH+»; pmH(-log(DlH+»
68 fC02 Cg); log (fC02 Igl)"
69 TrrRATIOB CbaraClter Flag_
70 c4ua1- !r%~ c:4ua2'; A8Il2AIl
71 rea41Dg ti.tlt'...t _1__ fria iDpat fl1.
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72 I'i&'.t Vol_ M4e4 - 0.10 aL
,3 1'1Da.1 Vol_ M4e4 ,- 10.00 aL
74
7SpB (-log(".)I, »-B(-log(".11 5.3205 5.1161
78 fC02 (v), log [fC02l1r) I- 3. "'00B-02 -1 ••'
i7 pB (-log(".) >J pmB(-log(".n 5.41""1 1.23"
78 fC02(1J)J log[fC02(.I)- 2.7.1IB-02 -1.57
79 pB (-log(".I), pmB (-log (...] ) 5."31 1.5170
eo fC02hrl, log(fC02(.>J- 1.8.,B-02 -1.73
81 pB (-log(".», piaB(-log(...n 1.2353 1.8215
82 fC02 (vII log[fC02 (v>l- 1.2110B-02 -1.811
83 pH, (-log[".I), PII8 (-log (...] 1 1.1"1 '.21130
84 fC02 (vI, log[fC02 (.>1- 5."0-03 ' -2.2'
85 pH (-log,".I>J pmB(-log'IIII.U 7.'0127 8.53U
86 fC02 (vI, log{fC:02 (.)]- 3.555B-0'" -3.4.5
8, pH (-log[".)' s-B (-log [l1li.) ) 8.3317 8.11250
8S fC:02 (DI, log [fC02 (v)]- 1.ua-0", -3.8&
811 pH (-log (...)) , s-B(-log(".J) 8.5155 !l.1587
90 fC02(V>l log[fC02(V))- 8. 55!l8-05 -"'.07
9; pH (-log(".), pmB(-log(".1 I 8.7161 !l.JOtl
92 fC02 (v), log UC02 (v)]- I.0IOB-05 -"'.22
93»11 (-1011'[".) I' pmB(-log(...) 8.8722 !l."'153,
94 fC02 (vII log (fC02 (v)]- "'.250B-05 -"'.J7
95 pH (-log(...), pmB(-lOll'[".] I '.2225 '.815'"
9B fC02 (v), log [fC02 (0)]- 1.11221:-05 -"".72
97 pH (-log [...)) , pmB(-locr[".] 1 !l.U" 10.0120
98 fC02(vll ·log(fC02(v))- 1.1On-05 -"'.11
99 pH (-log [...]) I pmB(-log[".]) '.8""3 10."""01

100 fC02 (DI, Iocr [fC02 (.1 I- "'.8738-06 -5.31
101 pH (-1011'1".]) I s-B(-log[IIII.) 10.at55 10.8825
102 fC02(v>l locr[fC02(.IJ- :I.OUB-06 -5.4I!l "
103»11 (-log [...] ), pmB(-log[IIII.I) 10.15"" 11.2361
104 fC02 (vII log ( fC02 (II)] - 1.101B-06 -5.16
105 End of AutoTitration Problem
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AppendiX E: 'Sample Input File ''BATC~_DOC.IN''

, [.FD.TITRATE)BATCa-DOC.ini ,to illustrate/document "BATCH" runs'
2 'CHEMFILE'
3
~ ',BATCH' , 'UNUSED'
5

6 'nMOLES' , 'nEXACT' ,
7' 1.10222364E+02 Hydrogen
a 5.51654821E+Ol Oxygen
9 2. 'OOOOOOOOE-Ol Sodium

1O 1.OOOOOOOOE-02 Potassium
1 \ , 1.00000000E-03 Magnesium
12 1.00000000E-04 Calcium

1.10000000E-Ol Chlorine "13

14 1.00000000E-03 Sulfur
I~ 1.00000000E-04 Carbon
16 O.OOOOOOOOE+OO PosIon
17 O.OOOOOOOOE+OO NegIon
18 O.OOOOOOOOE+OO Air
19 1.00000000E-07 Boron
20 O.OOOOOOOOE+OO Bromine
21 O.OOOOOOOOE+OO TracerEl
22 O.OOOOOOOOE+OO Th(IV)
2S O.OOOOOOOOE+OO Am(III)
24 O.OOOOOOOOE+OO U(VI)
25 O.OOOOOOOOE+OO Np(V)
26 O.OOOOOOOOE+OO ClO4-(EL)
27 O.OOOOOOOOE+OO Phosphorus

,2e O.OOOOOOOOE+OO Electron
29 4.90605392E-17 Charge
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Appendix F: Sample ~nput File "Np_NaCCBM_LOG.IN'

1 'Benchmark TITRATE Problem, LOGIO option; ,Np(V)02 with C03 in' 5.61molal NaCl'
2 ' CHEMFILE' '
3

1.aOOOOldS 'nDXVARIABLE'

Hydrogen
Oxygen .
Sodium
Potassium
Magnesium
Calcium
Chlorine
Sulfur
Carbon
PosIon
NegIon
Air
Boron .
Bromine
TracerEl
Th (IV)
Am,(III)
U(VI)

, Np(V)
Cl04-(EL)
Phosphorus .
Electron

Charge

O.0025dO

.' nMOLES' I I nEXACT I I

1.11018363E+02
1.05508682E+02
1.56100000E+Ol
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO

, 5. 61100000E+OO.
O.OOOOOOOOE+OO
1.OOOOOOOOE+Ol
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO
1.OOOOOOOOE+Ol
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO

,-2.37316632E-l5

7

36

37

38

39

40

4.1
'42

43

4A
45'
46

47

48

49

50

51

5~

35

15

4 " TtTRATE' I ' EXPLICIT' ,
5

(; , nMOLES' I I nEXACT I I .

1.il017363E+02 Hydrogen
6.150868l5E+Ol Oxygen
5.61000000E+OO, Sodium'
O.OOOOOOOOE+OO Potassium
O.OOOOOOOOE+OO Magnesium'
O.OOOOOOOOE+OO Calcium
l.6l000000E+OO Chlorine
O.OOOOOOOOE+OO Sulfur
2.0000DOOlE+OO Carbon
O.OOOOOOOOE+OO PosIon
O.OOOOOOOOE+OO NegIon
O.OOOOOOOOE+OO Air
O.OOOOOOOOE+OO Boron
O.OOOOOOOOE+OO Bromine
O.OOOOOOOOE+OO TracerE~

O.OOOOOOOOE+OO Th(IV) .
O.OOOOOOOOE+OO Am(III)
O.OOOOOOOOE+OO UjVI)
O.OOOOOOOOE+OO Np(V)'
O.OOOOOOOOE+OO CI04-(EL)
O.OOOOOOOOE+OO Phosphorus
O.OOOOOOOOE+OO Electron

-2.22044605E-15 Charge

17

23

16

14 .

8

9

10

'1
12

13

53

'54

55

,56 '15 2. 25d3
57 'nDIFFUS'.
58 ' CONVEC ' ,

"18 .

19

'20

21

22

24

25 ' '

. 2G

27

,2e·
'2l!

30

31

32'

33

34
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flash)

".

'LHSFDIF'

91

!l2

93

94 1.d-12 1.d-20 (fracture, matrix permeabilities)
9S 'VPOROS' 'FRFLASH' (NOFLASH or FRFLASH, default is 'all
96 'VAI\....AO-RHO' 1074. 9dO
97 'nNO X DIFF',
98 • UNIFORM' , 0
00

78

73

74

75

76

77

72

59 ' nSSDlFF' ,
eo •nRESTART' ,
61 ' nPUSHPULL' , •nMULTINJ' ,
62

63 2'0 1 20 'nLOTS' 1'0
64 • nTGRAD ' , LINEAR '
65 'FRAC FLO' 'nTWO PHASE' 'nMASS TR' ,
66 3
67 O.ldO O. 2dO O. 3dO
eo 1.d~7 O.dO 0.18291dO 0.2dO O.dO 'RHSFDIF'
69 'nMOLES' 'nEXACT' Plain old pure H20
70 1.11017364E+02 Hydrogen
7\ 5. 55086820E+Ol Oxygen

O.OOOOOOOOE+OO Sodium ,
O.OOOOOOOOE+OO Potassium
O.OOOOOOOOE+QO Magnesium
O.OOOOOOOOE+OO Calcium
O.OOOOOOOOE+OO Chlorine
O.OOOOOOOOE+OO Sulfur
O.OOOOOOOOE+OO 'Carbon
O.OOOOOOOOE+OO Poslon
O.OOOOOOOOE+OO NegIon
O.OOOOOOOOE+OO Air
O.OOOOOOOOE+OO Boron
O.OOOOOOOOE+OO Bromine
O.OOOOOOOOE+OO TracerEl
O.OOOOOOOOE+OO Pu(lII)
O.OOOOOOOOE+OO Am(III)
O.OOOOOOOOE+OO' U(VI) "
O.OOOOOOOOE+OO Np(V)
O.OOOOOOOOE+OO C104-(EL)
O.OOOOOOOOE+OO Phosphorus
O.OOOOOOOOE+OO Electron
O.OOOOOOOOE+OO Charge

79

0(1

81

82

os' ,
e-4
85

·86

87

oe
29

90

100 'TITRATE', 'LOG10',O.ldO,lO.dO, 'nINJSOLIDS'

."
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1 I Benchmark TITRATE Problem, LINEAR option;,' Np (V) 02 with C03 in 5. 61molal NaCl'
2 'CHEMFILE'

4 "TITRATE', . EXPLICIT' ,
5
a,' • nMOLES P, I riExACT P , •

'~ 1.11017363E+02 Hydrogen"

6.1508,6815E+01 Oxygen ,
e
9 5.61000000E+00 Sodium

10' ' O. OOOOOOOOE+OO Pot'assium
11 O.OOOOOOOOE+OO Magnesium
12 O.OOOO,OO,OOE+OO Cal~i\lm

13 1.610'00000E+00 Chlorine
14 O,OOOO'OOOOE+OO Sulfur
lS 2.00000001E+OO Carbon
10 O.OOOOOOOOE+OO PasIon
17 O.OOOOOOOOE+OO NegIon
10 O.OOOOOOOOE+OO Air
19 O.OOOOOOOOE+OO Boron
20 O.OOOOOOOOE+OO . Bromin!=
21 O.OOOOOOOO~+OO TracerEl
22' O.OOOOOOOOE+OO' Th( IV)
23 O.OOOOOOOOE+,OO Am( IIIj
24 O.OOOOOOOOE+OO U(VI)
25 O,OOOOOOOOE+OO Np(Vl
26 O.OOOOOOOOE+OO CI04-(EL)
27 O.OOOOOOOOE+OO Phosphorus
28 O.OOOOOOOOE+OO Electron
29 -2.22044605E-15 ChargE:
30

31 . nMOLES' , 'nEY.ACT· "
32 1.11018363E+02 Hydrogen

·33 1.05508682E+02 Oxygen'
54 1.56100000E+01 Sodium
35 O. OOOOOOOOE+OO . Potassium
36 O.OOOOOOOOE+OO Magnesium
37 . O. OOOOOOOOE+OO Calcium
38 5.61100000E+00 Chlorine
39 O.OOOOOOOOE+OO Sulfur
40 1.00000000E+01 Carbon
~1 O.OOOOOOOOE+OO PasIon,

,42 O'.60000000E+00 NegIon
43 O.OOOOOOOOE+OO Air
44 O.OOOOOOOOE+OO Boron
4S O.OOOOOOOOE+OO Bromine
oIG 'O,OOOOOOOOE+OO TracerEl
4, O.OOOOOOOOE+OO Th(IV)
4e O.OOOOOOOOE+OO' Am(IIIl
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. 49

50

51

52

!'3

5~
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1.00000000E+01·
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55

56 15 2. 25d30. 0025dO 1. 800001d5 'nDXVARIABLE ~

57 • nDIFFUS' ,
56 • CONVEC' ,
59 • nSSDIFF' ,
60 'nRESTART'.
01 'nPUSHPULL', 'nMULTINJ',
62

0:1 20 1 20 'nLOTS' 10
G4 'nTGRAD' 'LINEAR"
6..~ 'FRAC FLO' 'nTvl0 PHASE' 'nMASS TR'
66 3
67 0 .1dO O. 2dO D. 3dO
58 1. d-7 O. dO 0.18291dO O. 2dO O. dO 'RHSFDIF' 'LHSFDIF'
09 'nl>10LES' 'nEXACT' Plain o:)..d pure .. H20
70 1. 11017364E+02 Hydrogel)
71 5. 55086820E+01 Oxygen
72 O. OOOOOOOOE+OO Sodium
7S O.. OOOOOOOOE+OO Potassium
H O. OOOOOOOOE+OO Magnesium
75 O. OOOOOOOOE+OO Calcium
ro O.OOOOOOOOE+OO Chlorine
n O.OOOOOOOOE+OO Sulfur
71'- O. OOOOOOOOE+OO Carbon
71! O. OOOOOOOOE+OO PasIon'
6" O. OOOOOOOOE+OO NegIon

.61 O. OOOOOOOOE+OO Air
82 O. OOOOOOOOE+O.O Boron.
63 O. OOOOOOOOE+OO Bromine
84 O. OOOOO~OOOE+OO TracerEl
85 O. OOOOOOOOE+OO Pu (III)
60 .O.OOOOOOOOE+OO Arn(IIII
67 O. OOOOOOOOE+OO U (VI J.
6a O. OOOObOOOE+OO Np (V)
69 . O. OOOOOOOOE+OO CI04- (ELI

'00 O.OOOOOOOOE+OO Phosphorus
III O. OOOOOOOOE+OO Electron
~ O.OOOOOOOOE+OO Charge
93

~ 1_d-12 1.d-20 (fracture. matrix permeabilitiesl
95 • VPORO'S ' , FRFLr,\SH' (NOFLASH or FRFL2·\SH. defaul t is ·.all· flash)
~ 'VAR_AO-P~O' l074.9dO
97 'nNO X DIFF' .
96 'UNIFORlo1' , 0
99 .

100 'TITRATE', 'LINEAR', .1,10, 'nINJSOLIDS'
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Appendix H: Sample Input File "Np_NaO_BM.IN"

Hydrogen
Oxygen
Sodium
Potassium
Magnesium
Calcium
Chlorine
Sulfur
Carbon
PasIon
Ne9I ol1

Air
Boron
Bromine
TracerEl
Th(IV)
Am(III)

'ru~OLES', 'nEXACT',
1.11018363E+02
1.05508682E+02
1.56100000E+01
O.OOOO.OOOOE+OO
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO
5.61100000E+00
O.OOOOOOOOE+OO
1.00000000E+01
O.OOOOOOOOE+OO
O.O.OOOOOOOE+OO
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO

, 'Benchmark TITRATE Problem, LINEAR -option;. Np(V)02 with C03 in 5.61molal NaC!'
2. I CHEHFILE'
3
~ 'TITRATE' I 'EXPLICIT',
s
G • nMOLES', 1 JiEXACT I ,

1.11017363E+02 Hydrogen
6.15086~15E+01 Oxygen
5.61000000E+00 ~odium
O.OOOOOOOOE+OO Potassium
O:OOOOOOOOE+OO Ma~1esium

O.OOOOOOOOE+OO Calcium
1.61000000E+00 . Chlorine
O.OOOOOOOOE+OO Sulfur
2.00000001E+00 Carbon
o.-OOOOOOOOE+OO Poslon'
O.OOOOOOOOE+OO Neglon
O.OOOOOOOOE+OO Air
O.OOOOOOOOE+OO Boron
O.OOOOOOOOE+OO Bromi~e

O.OOOOOOOOE+OO TracerEl
O.OOOOOOOOE+OO Th(IV)
O.OOOOOOOOE+OO F~(III)

O.OOOOOOOOE+OO UIVI)
O.OOOOOOOOE+OO Np(V)
O.OOOOOOOOE+OO Cl04-(EL)
O.OOOOOOOOE+OO Phosphorus
O.OOOOOOOOE+OO Electron

'-2.22044605E-15 Charge

,
e
9

10

11

12

13

14

1S

\6

17

10

19

20

2\

22 .

23

24

25

.26

27

28

29

" '
30
31 .

32

33

Sol

,35

36

37

38

39

40

41

42

.43
4~

45
4ll4,
48
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,-

1.800001d5 'nDXVARIABLE'

U(VI)
Np(V)
C104-(EL)
Phosphorus
Electron

Charge

O.OOOOOOOOE+OO
1.00000000E+01
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO
O.OOOOOOOOE+OO

-2.37316632£-15'

1. d-'12 1. c1-20 (fracture, matrix permeabilities)
'VPOROS' 'FRFLASH' (NOFLASH or FRFLASH, default is .all flash)
'VAR_AQ_RHO' 1074.9dO
'nNO X DIFF',
, UNIFORN' , 0

'TITRATE', 'ASREAD',o.idO,10.dO, 'nINJSOLIDS'
0.10000
0.14251
0.,16
0.18
0.20309
0.22
0.24
0.26
0.28943
0.41246
0.58780

92

93

91

711

78

iC

77

71

7S
7'1 .

67

72

66

20 1 20 'nLOTS' 10
'nTGRAD' 'LINEAR '"
'FRAC FLO' 'nTWO PHASE' 'nMASS TR'
3
O.ldO 0.200 O.3dO

68 l.d-7 O.dO 0.18291dO 0.2dO O.dO 'RHSFDIF' 'LHSFDIF'
G9 'nMOLES' 'nEY~CT' Plain o;d pure-H20
ro 1. 11017364E+02 Hydrogen

5.550B6820E+01 Oxygen
O.OOOOOOOOE+OO Sodium
O.OOOOOOOOE+OO Potassiwn
O.OOOOOOOOE+OO Magnesium
0.00000000£+00 Calcium
O.OOOOOOOOE+OO Chlorine
O.OOOOOOOOE+OO Sulfur
0.00000000£+00 Carbon
O.OOOOOOOOE+OO PasIon' .
O.OOOOOOOOE+OO NegIon
0.00000000£+00 Air
o.oonOOOOOE+OO Boron
O.OOOOOOOOE+OO Bromine
O~OOOOOOOOE+OO TracerEl
O.OOOOOOOOE+OO Pu(III)
0.00000000£+00 Am(III)
_O.OOOOOOOOE+OO U{VI)
O.OOOOOOOOE+OO Np(V)
O.OOOOOOOOE+OO CI04-(EL)
O.OOOOOOOOE+OO Phosphorus
O.OOOOOOOOE+OO Electron
O.OOOOOOOOE+OO Charge

49

SO

51

52
53

54

55

S6 15 2.25d3· 0.0025dO
57 ' nDIFFUS' ,
sa ' CONVEC ' ,
S9 'nSSDIFF';
60 'nRESTART r ,

61 ' nPUSHPULL ' , 'nMULTINJ' '.
62

63

G4

65

so
. SI

82

83

84

85

ae
87

ae
a9
go

. 95

l'6
_97

90

99

100

101

102

10,1

104

,O~

106

107

106

100

110

111

. 7~

'.
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Appendix I: Listing of BMW_NP_AM_RTEST.CHEMDAT and References Cited'in
Listing

1.1 'Listing

"HydrogC· '~en' •&ocl1.... • Pot&ll_l\1l11' ·Nap•• lu.' 'C&lcl~' 'CI:lIlorlM" •SUlfur' .¢~. • PO.Ion·
4Neolon' lA.ir' 'Boron' °BToaln. , 'naeerBl' '1'bUV)' ·.-.un)· 'OtV1J' '-.ptV]· 'Cl04-UC.)·
•Pbo.rpboNli • •Electrafll' •Cbarge' .

1 ••071 lS."U 22.'"'' n .••I2 20.).5 ..... )S.4S1 ".0£ 12.011 0.0 0.0
2.... 10.11 71.'01 •. 02)2.0311 2n.0 2n.oa 2n .•U2 ".a50£ lO." 0 0.0

'~'I"ABUE1 MKWU'''''', Np4V) -aa-eo)..gK-Cl-clOf. IRR"~;'
·95.01.n AIollU 1-.... ·CI-C01-....-POt IPIlBIlI', PllI'tO. "1, RI'FIIn ,IU'1'U, RJ:PI"t1'

2) 115 ._ 'I" •.".=£1" '_. 'MIlCl>'
20. 1.d-£ 1.4-11
.~. 2",15 l.d. l.d.

'C&.SOi ~lt.· 0 .. 0 0 0 1 0 1 0 0 0 Q 0 0 0 0 D 0 0 0 0 0 0 :a -5311.1)
·NoK1.&OCI2_~thl"U.o/OI..orlto' 0 III 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 2 -10S?.S
~c.cU.6IQO AIlItaretielte' 12 Ii 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 • -In.6'i
'ca.COJ tJagcm:1t.· D 3 a 0 D 1 0 0, 1 0 0 a 0 0 0 0 Q 0 0 '0 Q 0 0 2 -155.17
'KJIi04I Al'eUllt.· 0 "0 2 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 -'SJ2.3t
"t.lgCU. 'lUo BUcbOUt.· lZ 6i 0 0 1 0 2 0 CI 0 0 0 0 0 0 0 -0 CI 0 0 0 a 0 2 -8'53.1
·_«.... )2 ,41120 Bl....u..• I 12 2 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 O. 2 -un, 6
•tID IOMU -!'\lIcit.' 2 2 0 a 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ], -US.t
•...CC03tsoau aLrkeit.· a 11 6i 0 a 0 0 2. 1 0 0 0 0 0 0 0 0 0 0 0 a 0 0 ,. -un ••
'coc:o. calcl.o' 0 ) 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 • 0 2 -655.£
·cacla •.fIJOO__C.CJ,2_ftUahydr:1t.· 8 • 0 0 0 1 2 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 :a: -"a. '7 .
'caIC12COH16.UIl20_CoO>I:Ychlorllh,., 12 U 0 0 0 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 ·2n•. 15
·ca3CUC01I.:3.1DO__C'a<D;y'CbloE'1di11 D' " ) 0 0 0 :2 2 0 0 a 0 0 0 0 0 0 0 0 00 Q 0 0 2 -'11.61.
"at;e:U.'IQ:O Ca.rbalUt. ' 1:1 '0 I I CI J 0 0 0 0 CI 0 0 0 0 0 0 0 0 Q 0 0 :a -10aO.3
·1I;S04.71Q0 I'p-OIIit.· 1t 11 0 0 1 0 0 1 0 0 0 a 0 0 0 0 CI D 0 0 a DO:;! -US7.13
·c.aReJlCC:OJt2~'5tQO Q&ylu..1te· 10 11 2 0 0 1 0 a 2 0 0 (I Q 0 0 0 Q 0 0 0 0 0 0 :a -13160.5
'1Ia2C. tl'04) 2 Gl.....C'U:.· 0 • aDO 1 0 2 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 2 .. Ion .45
'COSOO,31Q0 _.... 4 a 0 0 0 1 0 1 0 0 0 • 0 0 0 0 0 0 0 0 0 O. 2 -725.5£.
'*Cl HaUte· 0 0 1 0 0 0 1 0 0 0 0 <I 0 0 0 0 0 Q 0 0 0 Q 0 2 -U". 91
'I!Ig'JO&.IH20~lt.·U 100 CI 1 0 0 1.0 0 0 0 a 0 0 OOO.() 0 0 0 0 2"'10f;I.60
·J)lgCIS01.3H20 UID1t.· , ., 0 1 1'0 1 1 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 JI -'31.2
'kHCO) bJ1e1DJ.t.· 1 3 0 1 0 0 0 0 1 0 0 ·0 0 Q 0 0 0 0 0 0 0 0 0 :a -]50.06

'1IP02OH'_1 1IP02011logod), 1 ) 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
'NpC2OH(CIOE'J ~2OHlalDr)' l J a Q 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 1 0 0 0
·~1C03 Ca. NaNp02CO' t•• • 0 5 1 0 0 0 0 0 1 0 0 0 0 0 0 0 Q a 1 0 0 Cl
'NolllP021C01l2«o)JlIUoI1LEDJlI_' 0 I 3 0 0 0 0 • 3 0 0 0 0 0 0 0 0 0 1 • 0 0

....RU
IU.II."
.....11
artlltrary

PRF9.
91IS1l.'
lIJU'I"4
lII'f'a-­_II_1£_1£
_14
_I
_4.....
_sa_a
_1£
_a_..
_u'-­_u
_6_.a_.a
_ea_81_81

-I_u_..
"'1£IVU
....£
...£

"'6_£
ubltrary
IlI'blta-_ry

Q'bltf'UY
e.:rb1U'..-y
arbitrary
ublUQ')'
arbluary
-.rbltl'a1'Y
Ubltrary
arbltr·1T

RPF12
RPFt2
RPFII
RFl'II

Jlu:,t
.....U
w,,11:,41
....AU.......
"'RU.

l'RI'90
",,"0......,.
....... 0
Rl'PR12
1ll'I'R92

·_u
_U
_U_..
_U_U
_u

--a.-86
-a
-a_a
_a

2 -45a .<l10
2 .. &'52.6&2
2 -71].70'
1 9n."

2 -S£t. ,"0
2 ·"'2.:nl
2 -Ute . .,4
3 -70',750

1 -52.1'55
1,·)00.)86
1 -)al.ln
1 -n.ns
1 ·216.751
1 -2)2. 9Ia

-ISS.II
-aU.5
·a.1.15S

1 -no,n
1 .... 'S.10
1 .. t6)."
1 -12U.l0
1 .. "2.30
1 .. 651.89

1 ·'''.ttI -'''.19
1 '500.
1 5.0,
1 500.
1 •.
1 O.
1 500.
1 500.
l' •.

-1£0.'0
·I'5S.U·Ut.,.,
-&10.""
-JlIit .12'
·n'.518
-505.121
-591,412

1 -IOI.&OJ
1 '1019.'18

1 -Jill.'"
1 -072.0£0
1 -£95,180
I ·tiS-.tIO
1 -3tJ.&n
1 -1£1, .50

1 -9S.6nS
.1 -105.651
1 'l1l,'S7
I -221.)0
1 ·In,4U
1 -251.91
1 O.

00
o 0
00
o 0
00
o a
o 0

o 0 -1
o 0 -2
a (I ·1
a 0 -1
0'0 -1
o a ..2

.000000000000
0000000000000
ooooaooooooO 0

02000000
0)000100
0)001000

30QOOOOOOOOIOOOOOOOOCl 0
I 0 0 0 0 0 0 0 CI 0 0 I CI 0 0 0 0 0 0 0 0 .1
7 0 0 0 0 0 0 0 0 Q 0 , 0 a 0 0 0 0 0 0 0 -1_
, 0 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 -~
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47B, .0 .0 .0 .0 .0 .0 .0 .0 .0 •0 .0 .0 .0 .0 o 0 o 0 It ..V02..47g .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 00 00 I -MpOh"48 "4111 -.011 .0;1:4 .0. .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 00 00 e&-llo'482. .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 00 00 ca·MgOHJ4113 -.01S .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 00 00 e..-H ,
484 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 00 00 e&-lIllll CQIII 40

~~ .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 00 00 c.-ed (011) t ..
.0' .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 00 00 c.-.......4117 .0 .0 .0 .0 .0 .0 .0 .0 .0 • 0 .0 .0 .0 . .0 0 0 00 Ca·A.:Ol•4S8 .0 .0 . 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 00 .0 C'a--'lb.....

4eg .0 .0 .0 .0 .0 .. .0 .0 .0 .. .0 .0 .0 ' .. • 0 00 C.-VOl ....
490 .. .. . 0 .0 .0 .0 .0 .. .0 • 0 .0 .. .0 .0 o • .0 ca-MlIO:t..491
49~ .on .0 .0 .0 .0 ' .. .0 .0 .. .0 ,0 .0 .0 .0 00 00 IIg-MgCIHl
483 -.011 .0 -.017' .0 .0 .0 .0 .. .0 .0 ,0 .0 .. 0 ' .. • 0 00 IIV-H4901 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 0 00 1Og-""8COII' 40495 . 0 .0 .0 .0 .0 .0 .0 .. .0 .0 .0 .0 .0 . 0 o 0 O • l'IgaeaB(OIII'·
486 • 0 • 0 .. .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 0, 00 ...,-Jla....
487 .0 .0 • 0 .0 .0 .0 .0 .. .0 .0 .0 .0 . 0 .. • 0 • D _-AIIIC'O)+
490 .D .0 .0 .0 .0 .D .0 .0 .0 .0 ,0 .0 .0 ,0 0 0 00 _-ft.•••
499 .D .D .0 .0 ,0 .0 .D • 0 .0 .0 ,0 .0 .0 .0 .0 o 0 1'tg"'U02••
~oo .0 .0 .0 .0 .0 .0 .0 .0 .0 . 0 .0 .0 .0 ,0 0 0 o 0 ·_-~2..

~g~ .0 '.0 .0 .0 .0 .0 .D .0 .0 .0 .0 .0 . 0 .. • 0 00 II;OII-H ,
503 .0 .0 .0 .0 .. .0 .0 .0 .0 .0 .0 .. .0 .0 0 0 .0 )IgOt{-1tg'B (OM) 41+
504 .0 .0 • 0 • 0 .. .. .0 .0 .0 .0 ,0 .. . 0 ,. • 0 00 JII;OK-c&II (OM) I •

~
.0 . 0 .0 .0 .0 .0 .0 .0 ,0 . 0 .0 ,0 ,0 .. 00 o 0 tIgOH....,....
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 00 0 0 II;OII-AIDCOl •

507 .0 .0 .0 . 0 .. . 0 .0 .0 .0 .0 .0 .0 .0 .0
• 0

o 0 ...,H..ftII••••
50S • 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 . 0 .. . 0 .. •• 0 0 It;OH-oo:z..
509 .0 .0 .0 .0 .. .D .0 .0 .0 . 0 .0 ' .. .0 ,0 00 o 0 t.fVOH-HpOJ••
510
511 .0 .0 .0 . 0 .0 .0 .0 .0 .0 .0 .0 .. .0 .0 • 0 0 0 H-lloB CCH) 40
~12 .0 .0 .0 .0 .0 .0 .0 .0 .. .0 • 0 .. . 0 .. 0'0 0 0 H*Cd CONI ••
513 • 0 .0 .. .D .0 . 0 .0 .0 .0 .D . 0 .. .0 .. 0 0 o 0 H-ADM••
514 .0 .D .0 .0 .0 .0 .0 .0 .. .0 . 0 .. . 0 .. • 00 0 0 H-.MCOJ.
51~ .. .0 . 0 .0 .0 .0 .. .D .0 .0 .D .. .0 • 0 0 o 0 • 0 H-"n2,••••
51 .0 .0 .0 • 0 .. .. .0 .0' .. .. . 0 .. . 0 .. 0 00 0 0 H-UO:h+

Wi .. .0 .. • 0 .0 .. .. .0 .0 .. .0 .0 .,0 • 0 o 0 0 0 0 H-1IP02••

518 .. .0 .0 . 0 .. .. .. .0 .0 .0 ·.'D .0 .0 .0 • 00 0 0 Jlllt8IOHl6-ealiCOHlt.
520 .0 .0 .0 .0 .0 .0 .0 .0 .. .0 .0 .0 . 0 .0 •••• 0 tIg1IIOM...--.••
521 .. .. .. • 0 .. .0 .. .0 .. .. .0 .0 .0 .0 0 o 0 0 0 _110M' '''AlC'Ch522 .. .0 .0 .. .0 . 0 .. .0 .. .0 •0 .. .. . 0' 0 • o 0 • 0 1tg.,OM..... 'I'tI••••
523 .. . 0 .0 .0 • 0 .0 .0 .. .. .. .0 . 0 .. .. 000000 t1gB(OHI.-U02..
524 .. . 0 .. .. .. .0 .. .. .. .. .0 .0 . 0 . 0

• 0
• 0 • 0 MgB(Oltlt-1I'p02••

525
526 .. .0 .0 .0 .. .0 .. .0 • 0 .. .0 .0 .0 •0 0 o 0 0 • 0 caB(OM ....~••
527 .0 .. .0 .0 • 0 .0 .0 .0 .. .. •0 .. . 0 ..0 Q 0 0 0 0 Cd(OH."-AIlICOh

~~~
•0 .. .. ,. .. .0 .. .. .. .. .0 .. .0 •0 • o 0 0 0 0 Cd (OH... -'ftJ...... ..
.0 .0 .0 .. .D .0 .. . 0 .. .D .0 .0 . 0 ,.• • o 0 D 0 Cdi(OHlt-U'D2••

530 .D .. .0 .D .0 .0 .. .0 .0 .0 .0 .. • 0 .0 • o 0 0 o 0 Call COM." -»po3••
531
53? .0 .. .0 .0 .0 .0 .. .D .0 • D .0 .. .. .0 • o Q 0 0 0 M+.+-Aa::Ol+
5g.3 .0 .0 .0 .0 .D .0 .. .0 .. .0 . 0 .0 • 0 ·.0 0 o 0 • •• M+•• -'ftI••••
5 I .D • 0 .0 .0 .D .. .. .. .0 .0 .0 .0 • 0 .0 0 o 0 0 0 0 ,..··..002...

~~ .0 .. .0 .D .0 .0 .. .0 . 0 .0 . 0 .. .. .D 0 o • DO • ,...+._Np01:••
.1 .. .0 . 0 0 0 0 D 0 0 AI£'03. -'ft.....,537 .. .. .0 .0 .0 .0 .. .0 .0 ,0 .0
538 .0 •0 .0 .0 .0 .0 .. .. .0 .0 .0 .0 .0 .0 0 0 0 o • 0 AIICOJ+-\JOZ..
539 .. .0 .0 .0 .D .0 .. .0 .0 .0 .0 .0 ,0 .D ooooo~ AI£03+-Np02••
!'>olO
541 .0 . D •• 0 .D .0 ,0 .. . .. .. .D . 0 .. .0 • 0 0 0 00 0 0 Tb··...-vo:a....542 .0 .0 . 0 .D .D· .0 .. .0 .. .0 .0 .0 .0 • 0 o 0 DO 0 0 Tb••••·"PQ2••
543
(1eli1 .0 .0 .0 .0 .D .0 .. 0 .. . 0 .0 .0 .D .0 .0 D • 00 0 0 OO:a"-Hp02••
545

:0546 .oou .0 -.on - .00& .0 .0 .0 .0 .. .0' .0 .0 Cl-SiMI ua.,K.Ca.M; •
547 -.00' .. .0 .0 .D .013 .0 .0 .0 • 0 .. .0 •0 Cl"HSO'1 IOgOH.H.IOgDICHI ] •
54$ -.00& - .00' -.025 .0 .D .0 .0 . 0 .. .0 .0 .0 .0 COI-OHI CIll.9(OM)".M+•••
549 -.OIS .. .. ... 016 .0 .0 .0 .0 .0 .0 .. .D . 0 Cl ..I«:O'1 AaIl:'O] ••n.••••.
550 ••01S .00& .0 . 0 .. .0 .0 .D· .. .0 .0 .0 .0 C'l-CO:J I U02... tIpO;t:+)
551 -.ODn .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 CI-DCOH)'t,
~52 -.026 .0 ,.0 .. •0 .0 . 0 .0 .. .0 .0 .0 .D C'l-BJOJ (OM)'" t ,
S5~ .02' .0 .. .. .0 .0 .0 .0 .0 .0 .0 .0 .0 cl........g5 tOM) .. I

55 .·0 .0 .0 .0 .0 .. .0 .0 .0 .0' .0 :0 .0 CI-Bt" 1

SSg .0 .0 • 0 .0 .0 .. .. • 0 ,.0 .0 .0, .0 .. Cl-""C'O]J2,
~5 .. .0 .0 .0 .0 .0 .0 .0 .D .0 •0 .. .0 _Cl_MIIItCO]lll
557 .. 0 .0 .0 .0 .0 .0 .. . 0 .0 .0 . 0 .. .0 Cl-t:lot-l
558 .. .0 .. • 0 .0 .. ,..0 .0 .0 •0 .. .. Cl-Hp02 COHI2-,

~~
.. .0 .0 •0 .0 :... • 0 .0 .0 . 0 .. .0 ~l ..ttp04:CO)-1.. .0 .0 .0 .. •0 .. .0 . D .. .. .. .0 Cl-Np02 (CO:)))--:

561 .. .0 .D .0 .0 .. .. • 0 .0 ;0 .0 .. .0 CI-HpOHl:Ol!l···,
562 .. -.01 .D .D .0 . 0 .. .. .0 .. .0 ,. ..Cl-Jr.IPCW.- I

563 . 0 .. .D • 0 .0 :... • 0 .0 .. . 0 .. .0 Cl-JUlCNI-!
[,64 .0 ,0 .0 .D .0 .. .0 •0 .. .0 .D .. .0 ct-POt.· I

~~ -.OOtt ".067' .0 - ..ou'S .. .D. . D .. .0 .0 .0 .D .D BOf-H£O&;
567 -.001 -.050 .. .0 .0 . 0 .. .0 .0 .0 .D .0 .D S04-oH:
!:'68 - .O.S .D .0 -.161 .. .D .D .0 .0 .0 .0 .D .D SO&-MCOll
56!! -.005 -.001 .0 .0 .0 .D .0 .. .0 .0 .0 .0 .D S04-C'OJ ~
570 .0 .0 .0 .0 .0 .D .D .0 .0 .0 .0 .0 .0 SOI-ICOH).,
571 .0 .0 .0 .0 .0 .D .0 .0 .0 .0 .0 ',D .0 S06..IJO) (ON,t,
~12 .0 .0 .0 ,.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 co.&-MOS (ONt 4,
573 .0 .0 .0 .0 .0 .. .0 .0 .0 .0 .0 .0 .0 sot-81':
5701 .0 . 0 .0 .. .. .0 .0 .0 .0 .D .0 .0 .0 sot-M(CC,,2:m .0 .0 .0 .. .0 .D .0 .0 .. .0 .0 .0 .0 stW-AmC(:'OJlJ •

.0 .0 • 0 .. .0 .. .0 .0 .. .0 .0 .0 .0 SOI-cl04"'1
5n .. .0 . 0 .0 .0 .0 .0 .0 .. .0 •0 .. .. sot-Jtp02 'OH)2-1
578 .0 .0 .0' .. .0 :0 .0 .0 .0 .0 .0 .. .0 _-HpOZ~l-,

578 .. .0 •0 .. .. .0 .0 .0 .0 . 0 .. .0 .0 S04·~21COJ12.-1
fiOO .0 .0 • 0 .0 .0 .. .. .0, .. .0 .0 .0 ' .0 SCM-1fp02 (CO]. ) ..... I

581 .0 .. .. .0 .0 .0 .0 .0 .0 .0 .0 .0 .D SOI-H3POt-1
sell. .D .. .0 .0 •0 .0 .. .D .0 .0 .0 .0 .0 SQ.&-HPGI_1
SB3 .0 .. .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 1:06-1104":'1
5H4

~~~
.0 ,0 .. .0 .0 .0 .0 .0 • D .. .0 .D . 0 HSOt-oK •
.0 .. .0 .D .0 .0 .0 .0 .D .. .D .0 .0 HSOt-ItCO]-1

587 .0 .0 .0 .D .0 .0 .0 .0 .D .0 .0 .0 .0 HSOf,-COJ-1
f>ue ,0 .0 .0 .0 .0 . 0 .0 ' .0 .. .0 .0 .0 .0 KS04 ..IHOHHII·s
5~9 .0 .D .0 .0 .0 .0 .0 •0 .0 .0 .0, .0 .. H.S<M-IIIJO:l iON)" I

5 0 .0 .0 .0 • 0 .. .0 .0 .0 .0 .0 .0 .. .0 IlSO&-No$ (OM). I

59' .D .0 .0 .0 .0 .0 .0 .0 • 0 .0 .0 .0 ,.KSOf, ....r ... 1

592 • D .. .0 .0 .0 .0 .0 .0 .0 .0 • 0 .. • 0 KS04o ....U~O!)2- •
593 .0 .0 •0 .. .0 .0 .. D .0 .0 .0 .0 ..' .0 K50f,-AlntC03 u--:
594 . 0 .. •0 .. .0 .0 .0 .0 .0 .. .0 .0 .0 KSOo6-Clot- f

~~
• 0 .. .. .0 .0 .0 .0 .0 .0 .0 • 0 .. ,0 KSQ4-1fp03 COHt 2- I
. 0 .. ,0 .. . 0 .. .0 .0 .. .. .0 .. .0 KS'Ot-NJlO2CO)-l

~8b
. 0 .. .0 .0 .0 .0 :0 .0 .0 .0 .0 .0 • 0 H5'04-IfpO:I CCOJ).)-- •
•0 .. ,0 .. .. •0 .. .0 • .0 .D .0 .0 '.0 HSOt-!fII03CCO,) ) ••- [

~58 .0 .0 ,0 .. .0 .0 •. D .0 .0 .0 .0 .0 .0 HSOt-JQJOI- I

.0 .0 .0 .0 .0 •0 .0 .0 .. . 0 .. .0 .0 Hsoe"'~.,
601 .0 .D . 0 .. .D .0 .D .0 ... .0 .0 .D .0 HSQt-PQ4--,
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602
603 .. .. .. .. .. .. .. ..' .. .. .. .. .. OK-1II:03 •604 - ••17 - ••1 .. .. .. .. . .. .. .. .. .. .. .. OH-C'03!

m
.. .. .. ' .. .. .. .. .. .. .. .. .. ..ott-.COH)4 •.. .. .. .. .. .. .. .. .. .. .. .. .. OH-1J0)(0II)4 •
•0 •0 .. .. .. . .. .. .. .. .. .. .. .. OH-MOS (ell"",.. .. .. .. .. .. .. .. .. .. .. .. ..Oft·Br:609 .. .. •0 •0 .. .. .. .. .. .. .. .. .. O'HloIlCOll 1 •·m .. .. .. .. .. .. .. .. .. .. .. .. .. OM-MCCO))),.. .. .. .. .. ... .. .. .. .. .. .. .. OM-C1OC"',612 .. .. .. .. .. .. .0 .. .. .. .. .. .. OII-lOpOl IOM)l- •613 .. •0 .. .0 .. .. .0 .. .. .. .. .. .. OM-"P01COJ-1614 .. .0 .. .0 .. .. .0 .. .. .. .. .. .. C1H-JIp01tCO).2-.,

gl~ .. .. .. .0 .. •0 .0 .. .. .. .. .. .. OM-Rp02 CCO] I ) ••• t.. •0 . 0 .. .. . 0 .. .. .0 .. .. .0 ..OM-tQ~"'1
61~ .• 0 ... .. .. .. •0 .0 .. .. . .. .. '.. .. OH..KJIOt_ •
618 •0 . 0 .0 .. .. .. .. .. .a .. .. .. .. OH-pCHa-t
61862 ••01 .013 .0 .0 .. .0 .0 .0 .. .. .. .. .. tceoJ-COJ I621 . 0 •0 .. .. .0 .0 .. .. .. .0 .. .. ..NCOl·BCOH)4 •
622 .. .. .. .. •0 .. .. ... .. '.. .. .. .. Hco]-B)O) lOR" •
623 .. .. ". .. .. .. .. .. .. .. .0 .0 .0 HC'01-M05COIlI4.624 .. .. .. .. .. .. •0 .. .. .. .. .. .. HO») ....rl
625 •0 .0 .. .. .. .. .0 .. .0 .. .. .0 •0 JlC'O)-MlICOll1 •
626 .0 •0 .0 .. .. .0 .0 .. .0 .. .. .. .0 JteQJ·M(C'C3) , ,
627 .. .. .. .0 •0 .0 .0 •0 .. .. .. .. .0 HCOl-ClOol-,

~~ .. •0 .0 .. •0 .. .0 .. .. .. . 0 .. •0 ·HC'O)-1Op01 101111- •.. .0 .0 .0 . 0 .. .0 .. .. .. .. .0 .0 HC'OJ-JIpOJCOJ .. I
630. . .. .. .0 .. .. .. .0 .. .. .. .0 . .0 .. HC'Ol-llP<>l(CO) )1.-,631 .. .. .. .. .. .. .0 .. .. .. .. .. ..Ht'O]-RpO:J (C'C)U ..... I
632 .. .. .. .. .. .. .0 .. .. .. .. .0 .. HC'O]-IQPOf,-1
633 .. .. .. .. .. .. .0 .. .. .. .. .0 .0 ftC'OJ ..RJIC)I. i
63<1 .. .. .. .. .. .0 .0 .0 .. .. .. .0 ..HC:O)-~ ... :

m ..0 .. '.0 .0 .. •0 .. •0 .. .. .0 .0 .. COl-.CC.I) ....
.0 •0 •0 .. .. .. .. . 0 .. .. ... .. .. CO)-aJo) COII)".. .. •0 •0 .. .. .. .. .. .. .0 ... .0 COl·IMO$ (OM)"

~ •0 •0 .. .. .. .. .. .. .. .. .. .. .. COl-art.. .. .. •0 .. .. •0 .. .. .. .• 0 .0 .. CO)"M(C01)2 •
641 .0 .. .. .. .. .. . 0 .. .. .. .0 .. .0 COl-AIICCO)),
642 .. .. .. •0 .. .. •0 .. .. .. .0 .0 ..COJ-e.l.G1- :
~3 .. 0 •0 .. .. .. .. .-. .. .. .. .. .. ..CO)-1QlO2{O,U2.,'604<1 .. .. .0 .. .. .. .. .. .. .. .. .0 .. COJ-ltp02COJ-,
645 .. .. .0 .. .. .. .. .. .. .. .. .. ..C'OJ-N:P02 tCOI Ua.. I
646 .. .. •0 .. .0 • 0 .. .0 . 0 .0 .. .0 .. CO)...Jtp02 (CO) I , ...... 1
547 .. .. .0 .0 •0 .0 •0 .0 .. .0 .0 .0 .. CO)-H2POf,· I
6018 .. .. .. .. .0 .. .. .0 .0 .. .. .. .0 C'O]-J(P04.J
649 .. .. .. •0 .. .. .. .. .. .. .. .0 .0

CO) .. POt__ ,

.650

~~
.. .. .. .0 •0 .. .. .0' .a .. .0 .0 .0 BI0ll/.-B101COHI".. .. .0 .. . 0 .. .. .. •0 .. .. .. ..IIOlH4-!t05IOHI4 •

653 •0 .. .. .. •0 .. .. .0 .. .. .0 .0 . .. .COKU....r'
6f>4 .. .. .. .. .. •0 .. .. .. .. .. .0 .0 .COlUt-MCCOJt21

g~~ •0 .. •0 .. •0 .. .. .. .. .0 .. .. .. IIOllH-MlI(011) ,.. .. .. .. •0 •0 .. .. .. .. .. .. .. .(OH)t-Cl~",

~~ .. .. •0 • 0 .. .. •0 .. .. .. .. .. ..110111 4-1Ip01 (011))-,
.0 . 0 .0 ... .. .. •0 .. .. .. .. .. ...cOtUt-1fSI02CO)"1

g~ .. .. •0 •0 .. .. . 0 .. .. . .0 .. .. ..ICOMI t ..1fP02 ~CO)I ~-"l
.0 •0 .. .. .. .. •0 .. .. .. .0 .. .0 .,OH)'-Np02CC01JJ••• -1

661 .. .. •0 .. . •0 .. .. .. .. .. .. .. ...COM) ...tQP04-:1m .. .. .. .. .0 .. .. .. .. .. .. .0 .0 8COtU.-KPCM_1.. .0 .. .. •0 •0 .. .. .. .. .0 .0 .. .(OH)4.. POt--1
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~g II· MCCO).)-- 0.00000 0.00000 0.00000 0.00000 C2.0.t~1 t-l.I-~.I-J•• eleM- 0.00000 0.00000 O. 00000 0.000'00 12.0.121 1-'.1-2.'-J71 II. 1ipO~ IONI2· 0.00000 0.00000 0.00000 0.00000 12.'0.121 1-1,1-:1.1-)72- II. 1ip02COJ- 0.00000 0.00000 0.00000 0.00000 12.0.t21 1-1.1-2••·J;-3 II· ~tCOJl2·- 0.00000 0.00000 0.00000 0.00000 12.0.121 '-l.I-~.I-J74 •• 1IP02 CCO) I ) ••- 0.00000. 0.00000 0.00000 0.00000 /1.0.121 l-l.1-2.I-J75 .. K2PQ<t- -0.067'0 -0.10.20 0.00000 0.00000 12.0.111 l-l.I-2.1-J7;; •• ....... um: 1.21'00 0.00000 o.ou.o /1.0.121 l-t.I-2.I-J77 II.

_..
J.91200 0.00000. "'0.0"10 C2.0.121 1'1.1.-2,1-)7e

79 Ca•• CI- 0.Jl5'D I.U.OO 0.00000 -o.OOOU 12.0.121 1-I.l-2.1-J80 ea.. so.. 0~20000 J.ItHO -5' .21000 0.00000 11.'.121 ~-~81 ea•• KS04I-' 0.21150 2:.5]000 0.00000 0.00000 12.0.121 1..1,1-2:,1-)82 e.·· OK· -0.1'.70 ·0.230JO '5.12000 0.00000 «2.0.121 1-1.1-2.1-) .83 c••• llCOJ- 0 .• 0000 ~.n'OD 0.00000 0.00000 12.0.121 1-1.1-~.I·JB-1 ea•• COlo 0.00000 0.00000 0.00000 0.00000 n.'.t~1 2-2·85 e••• 810H"· 0.00000 0.00000 0.00000 0.00000 12.0.121 1-t.t-~.I-JU6 Ca•• IJOJ(o.U .... 0.00000 0.00000 0.00000· 0.00000 12.0.121 1-1.'-2.1-J87 ea.· 8tOSlotU4I_ 0.00000 0.00000 0.00000 0.00000 C2.0.121 1-1.1-2.1-)89 ea.. Br· 0.00000 0.00000 0.00000 0.00000 (2.0,12. I-I.I-~.I-)89 Ca•• M'COJU- 0.00000 0.00000 0.00000 0.00000 C:J.O.l:U 1-1.1-2:.1-)90 Ca.· .MCCO]»)-- 0.00000 0.00000 0.00000 0.00000 n.'.50) 3- Cn.2)91 ea.. CIQ4- O.tS2IO 1.15S00 0.00000 -0.00500 12.0.121 l-l.1-2.I-J92 Ca•• 1ipO~10."2· 0.00000 0.00000 ,0.00000 0.00000 «2.0.121 1-1.1·2,I·J93 ea·· IipO~C:OJ- 0.00000 0.00000 0.00000 0.00000 «2.0.121 l-t.l·~.I-)!!4 ca~ llP02 CCO)) 2" 0.00000 O.oaooo 0.00000 0.00000 11,'.501 2'C1»21
~

ea~ "PQ2CCOJ))--- 0.00000 0.00000 0.00000 0.00000 n .•• 501 2-CI\>2.c.·. ~_.

0.00000 O. 00000 0.00000 0.00000 «2.0.121 l-l.1-~.t·J97. ca•• ........ • 0.00000 0.00000 0.00000 0.00000 1.....21 2-2
il~

c.... _.- 0.00000 0.00000 O. 00000 0.00000 n".501 2-(D...2)

100 Ilg•• el· 0.J52n 1.11150 0.00000 0.005U '2.0.121 1'1.1,2.1-)101 "".. _.
0.22100 J."JOO ·11.2)000 0.0;1500 n .•• I21 ~-~102 Itg•• Msot- 0 .•7.'0 1.72'00 0.00000 0.00000 «2.0.121 1-1.1-2.1-J103 1Ig" OK- 0.00000 0.00000 0.00000 0.00000 '2.0.121 1-1.1-2.1-31001 1Ig.. NCOJ· 0.32'00 o .t01.20 0.00000 0.00000 «2.0.t21 t-I.l-~.'-J105 Ilg" COlo 0.00000 0.00000 0.00000 0.00000 11.'.121 2-~100 Ilg" BCOK,,- 0.00000 0.00000 0.00000 0.00000 '2.0,121 '-1.1-2.I-J107

_..
8JOHON..- 0.00000 0.00000 0.00000. 0.00000 C2.D.121 l-t.1-2.1·J109 1Ig•• NOSCOH) •• 0.00000 0.00000 0.00000 0.00000 12.0.121 l-l.l-~.'-J109 Mil·· Br- 0.00000 0.00000 0.00000 0.00000 C2.0.121 1-1.1-2,1-)110 1Ig" MCCOJl2- 0.00000 0.00000 '0.00000 0.00000 «2.0.121 l-l.I·-~.~-J111 "".. ,.CCO)I,-- 0.00000 0.00000 0.00000 0.00000 11. •• SOl :3-Cn"'2t112

_..
Clot- 0.,,.10 2.00100 O. 00000 O.OO'SI «2.0.t21 1-1.1 ... 2:.1-)113 Ilg•• Itp02/OKI ~- o. 00000 0.00000 0.00000 0.00000 «2.0.111 1-1.1-2.1-)114 ~.. 1tp01COJ· 0.0000.0 0.00000 0.00000 0.00000 «2.0.121 t-I.l-~.t-J
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llr, ._..
"P02 lCOl) 2'- 0.00000 0.00000 O.OOOOQ O.OQOOO 11.'.SQI 2-(111·2). '116 Ilg" Np02 Ct'03) J.... a .OOQQO 0.00000· Q. 00000 0.00000 11.'. Sal 2·(1."2)11; Ilg" R2_- 0.00000 0.00000 o. 00000 a .QOOOO 12.0.121 1-1.1-2.1-)118 Ilg"

_.
Q.OOoOO · 0.00000 0.00000 0.00000 11.'.121 2-21·19 Ilg>' _.- Q.OQQOO O.OOOOQ 0.00000 0.00000 11.'.501 3-C'U'2)'20

.121 1lgOff> Cl- -0.10000 1.UIOO 0.00000 0.00000 12.0.121 1-1.1-2.1-)122._. ..... a .OOOQO O.OOOQO Q.OOOOO O.OQOOO 12.0.121 1-1.1-2.1-)123 1lgI)Il> IISOI- 0.00000 0.00000 0.00000 ' 0.00000 12.0.121 1-1.1-2,1-)
12~ -> OH- 0.00000 0.00000 0.00000 O.OOQOO 12.0.121 1-1,1-2.1-)125, 1lgI)Il' """)- 0.00000 O.OOOQO 0.00000 0.00000 12.0.12) 1-1.1-2.1-)126 IlgOH. co)· D. DOOOO O. 00000 0.00000 0.00000 12.0.121 1"1.1-2.1-)127 IIgOH> 1101114- o. 00000 O.OOOQO 0.00000 0.00000 12.0.121 1-1.1-2.1-1128 IIgOH' 120)IOH14- O.OOOOQ 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)129 IIgOH. .UOSIOHI.· 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)130 _> It- O.OOOOQ Q.OOOOO 0.00000 0.00000 C2.0.121 1-1,1-2,1-)131 _.

.MlCO)12- 0.00000 0.00000 0.00000 0.00000 C2.Q.121 1-1.1-2.1-2m=: AatCOJI3 .... 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)
el04- 0.00000 0.00000 0.00000 0.00000 12.0.12) 1..1.1-2.1-3134 IIgOH. 1lP02 lOR) 2· 0.00000 0.00000 Q.OQOOO 0.00000 12.0.121 1-1.1·2.1-)135 IIgOH' 1lP02CO)- 0.00000 O.OODDO 0.00000 O.QOOOO 12.0.121 1-1.1...2.1-)

l~a _. Rp02 (CO) 12.... Q.OOOOO O.OQOOO Q. OOOOQ 0.00000 12.0.121 1-1.1-2.1-)
1 i IIgOH. NpO:J (COJ I ) .... 0.00000 0.00000 00.00000 0.00000 12.0.121 1-1.1-2.1-1
'~ 1lgOH.

R2_- 0.00000 0.00000 O. 00000 0.00000 12.0.121 1-1,1-2,1-'13 1lgOH.
_.

0.00000 0.00000 0.00000 0.00000 12.0.12) 1-1,1-2.1-1140 1lgOH> _.- 0.00000 0.00000 O.OOCIDO O.OClClOO 12.0.121 1-1.1-2.1-)141
142 H> el- 0.17150 O.UISO 0.00000 0.006eo 12.0.121 1-1'.1-2.1-1143 H' ..... 0.02910 0.00000 0.00000 0.04110 C2.0.12) 1-1,1-2,1-)
14~ R. HCOI- 0.20150 O.SSStO 0.00000 0.00000 12.0.121 1-1.1-2.1-)145 H. OR- 0.00000 0.00000 0.00000 O.OQOOO ,12.0.121 1-1.1-2.1·1146 R> NC02- 0.00000 o. 00000 0.00000 0.00000 12.0.121 1-1.1-2.1-1147 H· colo 0.00000 0.00000 0.00000 0.00000 12.0.1.2) 1-1,l-Z.1-)148 H. II0Hl'- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-1149 H> 8JOJ(OR14· 0.00000 0.00000 0.00000 0.00000 '2.0.121 1-1.1-2.1-)150 H> UOSIOH) •• 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-1151 H> It- 0.00000 0.00000 0.00000 0.00000 12.0.12) 1-1.1-2.1-)152 H. MlC01l2- 0.00000 0.00000 0.00000 0.00000 (2.0.121 1'1.1-2.1-)
1~3 H' .-tCO).,.· 0.C10DClO 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)154 H·

~iOk)2-
0.17170 0.21310 0.000'00 o.ooeu C2.0.121 1-1.1-2.1-)1S!' H> 0.00000 0.00000 0.00000 0.00000 C2.0.121 1-1.1-2.1-)156 'K' 1lP02CO)- 0.00000 0.00000 0.00000 o.OOClOO 12.0.121 1-1,1-2,1-)1[>1 H. 1lP02 (COil 2.- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1,1-:3.\-)158 H> 1lP02 lCOll ) ..- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1·2.1-1159 H. H2_~ 0.00000 0.00000 0.00000 0.00000 12.0.121 1 ...1.1-2.1-)

160 H. I0'O<I. 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-1181 H> _.- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)162
163 IIgBIOIII" el- 0.1'000 0.00000 0.00000 0.00000 C2.0.121 1-1,1-2,1-)

19~ 1lg810111.· SO.. 0.00000 0.00000 O.OOOQO 0.00000 C2.0.121 1-1.1-2.1-2
IlgIIONII> HS04- O. 00000 0.00000 0.00000 0.00000 C2.0.121 1-1.1-2,1-)100 IIItIIIOHlh OR- 0.00000 0.00000 0.00000 o. 00000 C2.0.121 1-1. 1- 2 •1- 211)7 IlgIIONI.· NCO)- 0.00000 0.00000 0.00000 0.00000 C2.0.12) 1'1.1-2.1-)168 IIct8COH)•• co.1· 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1...2.1-)189 IIgBCOH)•• 810Hl'- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)170 I't;BCOH) 411. B>O]COHII- 0.00000 · o. 00000 0.00000 0.00000 C2.0.12) 1-1.1-2.1-)

171 NG1JtOM••• ••05COR)~. 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-1172 IIgBIOIII'> 1.- 0.00000 '0.00000 0.00000 0.00000 C2.0.121 1-1,1·1.1·]173 ItIJBCOHU· MlCO]12- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-1174 IIgBIOHI'+ MCC03Jh ... O. OOODO o .aoooo 0.00000 O.OOOOD 12.0.12' 1-1.1-2.1~)1;50 ItfBCOHlh el04- O. 00000 0.00000 a .OOQOO 0.00000 12.0.121 1-1.1-2.1-)176 MpCOH) •• 1lP021OR12· 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-1.1 ...1171 IIgBIOK14. 1lP02CO)· 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-2
.17BNlrBCOHJ •• RPO.2 CCO)) z.- 0.00000 0.00000 0.00000 0.00000 12.0.12) 1-1.1-2.1-)11 IlgIIOll14> lIp02(C'O)3·.· 0.00000 0.00000 0.00000 0.00000 12.0.12) 1-1.1-2.1-1
1~0 MaBCON.... H21'O.- 0.00000 0.00000 O. 00000 0.00000 12.0.12) 1-1.1-2.1-)11 IIgBIOIII .. I0'O<I. 0.00000 0.00000 0.00000 0.00000 C2.0.12) 1-1.1-2.1-1182 Itg1ICOHU. _.- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)
163
19~ eallON1" el· 0.12000 0.00000 0.00000 0.00000 12.0.121 1·1.1-2.1-)
IS·CalIONI.· S.,.. 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-]
186 eallONI" HS04- 0.00000 · O.ClOOOO 0.00000 a.oClOOO 12.0.121 1-1.1-2.1-1
107 CalIONI" OH- 0.00000 0.00000 0.00000 0.00000 12.0.121 1"1,1-1.1-)
19a eallOllI" NCO)- 0.00000 0.00000 0.00000 0.00000 f2.0.12) 1-1.1-2.1-11 \) CalIOR).. CO). 0.00000 0.00000 0.00000 0.00000 12.0.12) 1-1.1-2.1-)
1~ CaBCOHJ4I. II0H14- 0.00000 0.00000 0.00000 0.00000 CZ.O.11J 1-1.1-2.1-)191 CdtOMJ •• 8)OHORII- 0.00000 0.00000 0.00000 0.00000 12.0.121 1·1.1-2.1-)192 CaB (OHl •• MOS CON) ,. 0.00000 O.OOOOQ 0.00000 0.00000 12.0.12) 1·1.1-2.1-)
193 CdCOH, .. 1.- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)194 CaBIOHI·'" Mlco))2- 0.00000 0.00000 0.00000 o. oaooo 12.0.121 1-1.1-2.1-)
19~ Cd(OH'41. _CCO))] .... 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-Z.1-3
196· CalIORI" el04- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-1
197 CaBtoH) •• ,.,02101112- 0.00000 0.00000 0.00000 .0.00000' 12.0.121 1-1.1-2.1-)

l~
Cd COM,.. 1II>02CO)- 0.00000 0.00000 0.00000 0.00000 C2.0.121 1-1.1-2.1-)
CaBCO" ••• ,.,o21C01'2'- a.ooooo 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-3

200 ealIOH)6. 1lP021COlJ )... o. 00000 0·.00000 0.00000 0.00000 12.0.121
~:~:.~~~:~:~,201 e••cOM).· R2P04- 0.00000 0.00000 0.00000 O.ClOOOO 12.0.121

202 CalCON)•• HJOO4. 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1')203 CaBCOH)<i. _.- 0.00000 0.00000 o .00tlOO 0.00000 12.0.121 1-1.1-2.1... .1
20-1
205
_..

Cl- 0.611"0 5.40)00 O. 00000 .0.028'0, (2.0.121 1-1.1-2.1-1
200
_..

soc· 1.0)"0 0.00000 -:3500. 00000 0.00000 11.•• 501 2-CbJ>2)207 ..... H804- 0.00000 0.00000 0.00000 0.00000 12.0.12) 1-1.1-2.1-]
2~
_..

OR- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-2
2 All•• • NCO)- 0.00000 0.00000 O.OOQOO 0.00000 12.0.121 1-1.1-2.1-]
210 ...... co)· 0.00000 0.00000 0.00000 0.00000 11. •• 501 2-1~21211 ..... IIOHII- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-1212 ..... 8JO)IOH14- 0.00000 0.0000-0 0.00000 a .OOOQO 12.0.12) 1-1.1-2.1-)
21J •... NOSCOMI.· 0.00000 0.00000 0.00000 0.00000 C2.0.121 1-1.1·2.1-2214 M ••• 8'- 0.00000 O. 00000 0.00000 0.00000 C2.0.121 1-1.1-2.1-]
215 M+,•• MlC0112- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)
216 .... _CCOl)).- 0.00000 0.00000 0.00000 0.00000 11.'.501 2-ln>Zl
211 .... Cl04- O.IOOGO 5.15000 0.00000 -0.00110 12.0.121 1-1.1-2.1-2
218
_..

1lP0210RI2- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-2
219 All··· 1lP02CO)- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)
220
_..

1IIlO2CCO)13... 0.00000 0.00000 0.00000 0.00000 Cl.'.SOI 2- (n"l.
721 aa.·· NJlO2~CO).)"- . 0.00000 0.00000 0.00000 0.00000 (1.'. SO) 2-Cn,.2)
212
_..

H21'01- O.OQOOO 0.0<1000 -n. 'OQOO 0.00000 12 .0.12) 1-1.1-2.1-2
223 ...... H_• O. 00000 0.00000 a.OoooCl 0.00000 (1.'. SO) 2-CnJo)1
224 -,... . JOt .... 0.00000 0.00000 o. 00000 0.00000 (1.'. SOl 2-11»21
225
226 MICOl+ Cl- O. 00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-1.1-]
227 MICOl+ soc· O.OOOCIO 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)
22a MICOI' HS04- 0.00000 D. 00000 O.DOCIOO 0.00000 12.0.121 1-1.1...2.1-)
229 NICOl+ OK- 0.00000 0.00000 0.00000 0.00000 12.0.12) 1-1.1-2.1-)
230 MICO)· NCO)- 0.00000 0.00000 0.00000 0.00000 C2.0.121 1-1.1-2.1-2 .
~31 "''''". CO). 0.00000 0.00000 0.00000 0.00000 f2.0.121 1-1.1-2.1... ]
_~2 NICO]' ICOII14- O. 00000 a.ClOOClD O.OClODO 0.00000 C2.0.121 1·1.1-2 f 1-)
233 MC03+ 1J102COHj4- O. 00000 0.00000 0.00000 0.00000 12.0.121 1-1,I:'Z.I-3
234 NICOl' M05(OfU4l- O. 00000 0.00000 .0.00000 0.00000 12.0.121 1-1.1·2.1-1
23" NICO)· It- 0.00000 0.00000 0.00000 0.00000 12.0.121 1·1.1-2.1"':)
236 MICOl· "'ICO))2- O. 00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)
231 AIIOOl· MtCO)))". 0.00000 0.00000 0.00000 0.00000 12.0.12) 1-1.1-2.1-1
238 NICOl+ elM- 0.00000 a.aClOoo 0.00000 o .C?OOOO 12.0.121 1-1.1-2.1-2

-----------=-----------'----_.....:...._----------.,;",.,--
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23g ~)+ ~COlII2· 0.00000 0.00000 0.00000 0.00000 C2.0.UI 1-1,1-2,1-)
24 ~)+ JIP02C02- 0.00000 0.00000 0.00000 0.00000 12 .•• 121 1-1.1-2.1-2
24' AIIICO)+ JIP02 CC0212.- 0.00000 0 ••00•• 0.00000 0 .••000 C2.0.121 1-1.1-2.1-2
242 ~. JIP02 lCOH ) ••- 0.00000 0.00000 0.00000 0.00000 12.0,121 1-1.1-2.1-)
243 AIIICO)+ 112_- 0.00000 0.00000 0.00000 0.00000 12.0,1.21 1-1.1-2.1-)
24~ Mf:Oh NPO<l. 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)
245 Mf:O). _.- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)
246
2017 ft.... e1- 0.00000 0.00000. 0.00000 0.00000 12.0.121 1-1.1-2.1-)
248 ft...• ~. 0.00000 0.00000 0.00000 0.00000 11.4.50' 2- CD)o2.
249 Ttl···'· HS04- 0.00000 0.00000 0.00000 0.00000 C2.0.12' 1-1.1-2.1-)
250 1t\•••• 011- 0.00000 0.00000 0.00000 0.00000 12.0.)2' 1-1.1-2.1-)
251 ",...-.. NC02- 0.00000 0.00000 0.000.0 0.00000 12.0.12' 1-1.1-2.1-)
252 "".... CO2· 0.00000 0.00000 '0.00000 O.OOOQO 11.4.50' 2- In>2J
253 1'b•••• BICHI.- •• 00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2. L-)
254 'ft)•••• Dl0ll0HI.- 0.00000 0.00000 •• 00000 0.00000 12.0.12' 1,1.1-2.1-2
255 'l'b•••• B.05COH/ •• 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1,1-2.1-)
256 'l'b•••• Dr- 0.00000 0.00000 0.00000 0.00000 12.0.121 1,,1.1-2.1-)
257 ft•••• MlcoH2- 0.00000 . 0.00000 0.00000 0.00000 12.0.121 1-1,1-2.1-)
256 ttl.·•• Mleo)I)-- 0.00000 0 .•0000 0.00000 0.00000 (l.,.$01 ~-(b»2'
259 Tb•••• C104- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-'

~ "'.... "",,2 COHI2- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)
'Ita•••• fI1lO2CO)· . 0.00000 0.00000 0.00000 0.00000 (3.0.12' 1-1,1-2,1-]

262 ft•••• HpCl2 CCO)) 2'- 0.00000 0.00000 0.00000 0.00000 (l .••501 2-(D»11
263 'lb..... "po2 (CO,) , ••- 0.00000 0.00000 0.00000 0.00000 (l.4.501 2-11»21
26-1 Tb··•• HZP04- 0.00000 0.00000 0.00000 0.00000 12.0.12. 1-1,1-2.1-)
265 'ftl!+••• ~. 0.00000 0.00000 0.00000 0.00000 (l.4,501 2-ID»U
266 ttl···· _.- 0.00000 0.00000 0.00000 0.00000 (1.4.$01 2-10>2)
267

~~
U02.. el- 0 .•2140 1."'00 o.oooao -0 ••16.. 12.0.12' 1-1.1-2.1-)
uo2•• G040 0.)2200 1._1700 0.00000 . ·0.011&0 (1 .•• 121 2-2

270 002•• HS04- D.00000 0.00000 O. Doaoo 0.00000 12.0.121 1-1,21-2.1-,)
271 U02.. OH- 0.00000 0.00000. 0.00000 0.00000 12.0.121 1-1.1-2.1-' .
272 002•• NCO)- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)
273 002.. co'" 0.00000 0.00000 0.00000 0.00000 (1.4.121 2-2
274 002•• DIOHI4- 0.00000 0.00000 0.00000 0.00000 C2.0.121 1-1.1-2.1-)
275 U02.. .'OlCoHI.- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)
276 U02·. D405COHI4' 0.00000 0.00000 0.00000 0.00000 12.0,121 1-1.1-2.1-)2n uo2·.. Br- 0.00000 a.ooooa 0.00000 0.00000 (2.0.12) 1-1.1"'2.1-]mU02·· Mleo)) 2- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-3,1-'

002·· AIoleo)) 2·- 0.00000 0.00000 0.00000 0.00000 '11. •• 501 3-(1P>2)
2g0 uo3·· C1CM~ 0.61UO 2.14.00 0.00000 0.021" 12.0,121 1-1.1-2,1-)
2 1 U02•• fI1lO210HI2- "0.00000 0.00000 0.00000 0.00000 C2.0.121 1-1,1-2.1-)
282 U02 •• 1Ip02eo)- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-2
203 002•• HpCl2Ieo)12.- o. 00000 0.00000 0.00000 0.00000 11.4.501 2-I~21

2g~ U03·. 1Ip02 ceo)) ) ••- 0.00000 0.00000 0.00000 0.00000 n .•• 501 :J-(D~21

:1 5 uo2•• H2P04- a.oocoo O.DOCflD D.CODOC 0.00000 12.0.121 1-1.1-2.1-]
286 UO;l •• HP04. 0.00000 0.00000 0.00000 0.00000 «1..,12) 2-2
207 1/02•• P04.- 0.00000 0.00000 o.coooo 0.00000 41 •• ,50) 2-(D>:2)
268

23il IfPOz. el- 0.16'00 0.00000 0.00000 0.00000 C2.0.121 1-1.1-2.1-)
2. ""'20 .... 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-'
291 ""'2· HS04- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1,1-3,1-3

~~ """. DN- 0.00000 0.00000 0.00000 0.00000 12:0.121 1-1,1-2.1-' '.llP02. Neo)- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-'
294 llP02. eo,. 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-3.1-'
29r. ""'20 e,oHI.- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1,1-a.l-')

~~ ""'2. 810) 10HI.- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1,1-2.1-)
""'2. ..O$(OM)•• 0.00000 0.00000 0.00000 0.00000 12 ••• 121 1-1.1-2.1-)

~~ ""'2. Dr- 0.00000 0.00000 0.00000 0.00000 .12.0.121 1-1.1-2.1-2
"",2. .... leo))2- 0.00000 0.00000 0.00000 0.00000 '2.0.121 1-1.1-2.1-3

~ lflJO::a· M(C'O:JtS-- 0.00000 0.00000 0.00000 0.00000 12.0,121 1-1,1...2.1-3
"",2. Cl04- .0.)1200 0.00000 O.OOOOC 0:00000 13.0,121 1-1.1-2.1-]

·ro~
1Ip02. 1Ip021OH12- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-1
1Ip020 1Ip02CO)- 0.00000 o.aooco 0.00000 0.00000 12.0.121 1-1,I-a,l-]

JO.1 RpOh 1Ip021eo))2·- a.ooooo 0.00000 0.00000 0.00000 12.0.121 1-1.1-2,1-]
30S NJ>o2. Rp021eo)) ) ••- 0.00000 0.00000 0.00000 0.00000 12.0.121 1-1.1-2.1-)

~~
1Ip020 H2P04- 0.00000 0.00000 0.00000 • 0.00000 12.0,12' 1-1.1-2.1-)
1Ip02. ~. 0.00000 0.00000 0.00000 0.00000 C2.0.121 1-1.1-2.1-3

308 1Ip020 _.- 0.00000 0.00000 0.00000 0.00000 C2.0.121 1-1.1-2.1-2
309

Catlon-c:atl~n TiU"naJ'Y lAicanctiou I~IO tlMteCCl.C~)

" 1lilD10H1"3'2 It· Ca•• fig" 1IIlOH' H' caliCO''' •• ""... AIIl:Oh 'lb.....
313 "". -0.01200 0.07000 0.0'7000 0.00000 0.OJ600 0.00000 0.00000 0.00000 0.00000 0.00000
314 wa·· "P02.mHa. 0.00000 0.00000

317 Cft••
_..

MIItOM. H· I1P(QMU. CaaCOK) •• All··· o.,a13. 1b•••• 003..
~1§ It· 0.02200 0.00000 0.00000 0 ••0500 0.00000 0.00000 O. OOCDO O.COOOO ·0.00000 0.00000
31 HpO~.

320 ... 0.00000
321

~U

_..
IIIJOH. H· Itg1lIOHI4. cdtOff•••

_.. ..,.,,, ft·.,- uo2·. "P02.Ca·· : 0.00700 0.00000 o.onoo 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
32'
32S 1IIlOH· H. 1tg1l10H14. e.BIONI4.

_.. ..,.,,. ft•••• U02.· 1lP02.
326 till·· 0.00000 0.10000 0.00000 o. 00000 ·0.00000 0.00000 0.00000 0.00000 0.00000
327
328 H· ""'IOH'h CdIQH)'· All.·· AIIl:Oh 'lb•••• 002•• ~3.

329 1lgOH' 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

~? 11gB CON"· cutoN),.
_.. ....,." ft•••• 002.. ""'20

332 H· o.OOOCIO 0.00000 o. ClOOOO 0.00000 0.00000 o.aoaoo 0.00000
333

~
COItlOHI" Am••• AIICO" ft .. ••• UO:l •• "P02.

Itg1lIOH' •• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

~r, .... AIal:'Oh ft•••• 1/02•• "P02·

~~
Call (ON)'. 0.00000 0.0000. 0.00000 0.00000 0.00000

340 ....,.). ft·... ·tJ02•• 1lP02.
341 .a..•• 0.000•• 0.00000 0.00000 0.00000
342
343 Tb···· 002... "",2'
344 AIIl:020 0.00000 0.00000 0.00000
345
3~6 U03.. 1lP020
3017 ft· ..•• 0.00000 0.00000
348
349 1IpO,.
~50 uo2•• 0.00000

51
352
J,!'J MiOD"'AD.1ou twraatY lDteraet10M I

_ ..Ia),a)I
354

Hx:O]- ..leo)) 2-3Sr.

_.
HS04- ON- CO]•. BCOH'.- D)0)IONI4- D405COH'h Dr-

356 Cl- 0.03000 -D.OO'OO -0.05000 0.03000 "'O.O~OOO -0.06500 0.12000 0.01'00 0.00000 0.00000
3('7 MICO)))'- el04- 1IpO~IOHI2- 1IpO:leo)- 1lp021eo»2 IIp02CCO')) H2>04- . H2'04. _.-
rs~

cl- 0.00000 0.00000 0.00000 0.00000· 0.00000 0.00000 0.10000 . 0.00000 0.00000

360 HS04- ON- 1tCO)- eo)· DlON,.- 1.)0) CON).- ...os 'OM) •• ar... ""leo)) 2- '-(C03)]...
31\1

_.
0.00000 -O.OUOO 0.01000 0.02000 -0.01200 0.10000 0.12000 0.00000 0.00000 0.00000

sa2 Clot- 1lP02COH12- IIp02CO)- "",,2Ieo))21lp02Ieo)13 112P04- HP04. >04.-
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363
_.

0.00000 0.00000. 0.00000 0.00006 0.00000 0.00000' 0.00000 o.oooao~

. 364

.~
OM- , 1laI)· CO)· IIOMI4' 1)03101114- 140510ll)h ft· lWolCO))2' MCCOJI)-- CleM-

1lS04- 0.00000 0.00000' 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
367 Np0210MU- ~2CO)- ~21CO))2 ~IICOJ)) 1121'04- 1IP04. _.-
~

1lS04- 0.00000 O.OOoDD 0.00000 0.00000 0.00000 0.00000 0.00000

rO HeO)- co)· IIOHI&- IJOHOH)4- 1405101114' Ir- .... ICO))2- lWoCCO))).· CI04- H»02 (011)2-
71 OM- 0.00000' 0.10000 0.00000 0.00000 0.00000 0.00000 a.OOOGO 0.00000 0.00000 0.00000,

372 Np02CO)- 1II>021CO)12 IlpOl(COll) 112_· HI'04'
_..

373 . ON- , 0.00000 0.00000 0.00000 0.00000 0.00000 • O.OIDOOO

~74
7" co), I(OII}4- a)OHotUC" NoS(QH)4. 8r- "CCOJI2- "CCO)IJ·- CI04- 111>02101112- 1IP<>2CO),

376 IICOJ- -0.04000 0.00000 -0.10000 -0.01700 0.00000 0.00000 0.00000 0.00000 0.00000 0.000003n Np021C01l2 1IP<>2ICO))) 10_· HPQ4.
_..

mIICO)' 0.00000 0.00000 0.00000 . 0.00000 0.00000

3e0 1101114- alO) (C»II.- acOS(OIUC. Br- MllCOJI2· "ICO)),.- CI04- _2101112- 1II>02COJ- H»02 lCOJl2
~1 CO)· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

~~
Np02 CCO) IJ 1ID04- HPQ4. _.-

CO)· 0.00000 0.00.000 0.00000 0.00000
3e4
385 alo) COM) too ..OS (OilIC••r- MICOJI2- "ICO))).· .c104· "1>02101112- "I>02COJ- "I>021COJl2 t0p02ICO) IJ
386 BIONI4- o. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
307 1OP04- HPQ4. _.-
~~

B1011) 4- 0.00000 0.00000 0.00000

~90 IMOSCOKH. ar· M(COJ)2- AaCCO)".· c106- "1>02101112- 1II>02CO)- "I>02CCO)12 t0p02ICOJ)) 10_·
91 D)0)\OH)4- 0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000 0.00000 o. 00000 0.00000

382 KP04' _.-
J 3 8)O)(OH)4- 0.00000 0.00000
394
39" Br- MCCO))2- MCCO)) ] •• cl04· 1lp021ON12- t0p02CO)- 1llI021(:o1)2 "I>02ICO))J IQ_- KP04.

~rr
8405101114' 0.00000 0.00000 ' 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000 0.00000 O. 00000

P04"

~§g 84?S,OH14. 0.00000

400 MICO))2- _CCO]) 1.- Clot- "I>0210HI2- 1II>02COJ' Hp02ICO))2 "I>021CO)l) IQ_- HI'04. _.-
01(11 Br- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 .
402
403 AIIICO))]-· Cl04· 111>02101112· 1llI02coJ- "I>021COJl2 topOllCOJl) IQ_. HPQ4.

_..
~

MICOJl2· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

40G Cl04- "1>02101112- "1>02<:0)- "I>02ICOl)2 1lp021COJ)) IQPCM- --. _..
407 MCCOl)).- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.OCOOO 0.00000

~ _11""12- "I>02COJ. _2(COII2 "I>021COJ)) IQ_- HPCM • _.-
. 410 CI04- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

411
412 t0p02COJ- /ll>02ICO) 12 "I>021COJ)) IQ_- HPQ4. ....-
*13 "P02IOOI2- 0.00000 0.00000 0.00000 0.00000 0.00000 o.ooaoo
414
41!i "P02CCO)12 t0p021CO)l1 IQ-- 1/P04. _.-
416 H»02CO)- o. oaooo 0.00000 0.00000 0.00000 0.00000
417m IIPO' cCO))) 10_·

_. _.-
_, lCO)) 2·· O. 00000 0.00000 0.00000 0.00000

420
421 H2P04- H_' _.-
422 Np02 (COl) ) .... 0.00000 0.00000 0.00000
423
424 1\P04. _.-
·125 10_· 0.00000 0.00000
426
427 ....-

" 428

_.
0.00000

*29
430
431 eatlcm.-cat1OD-A.t:t.lan TtIrnary IDtuac:tl0D81 pdl ... )

1f3 . cl· 10h 1lS04- 011- HCO)- co.. 1'0014' B)O)(OOI4 1405 IClHI4 , Br-
34 .... K. -0.00110 -0.01000 0.00000 0.00000 ·O.OOJOO .0.00)00, 0.00000 0.00000 0.00000 0.00000

d35 .... e.•• -0.00100 -0.0$500 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000m.... Mg•• -0.01200 ·0.01500 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000.... HgOH' 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.000.00 0.00000 0.00000 0.00000
4~,"'. M. -0.00.00 0.00000 -0.01290 0.00000 0.00000 0.00000 0.00000 0.00000 0.-00000 0.00000
'3 .... NdCOH)'. O.OOOOel O.OelOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
~40 .... CdCOK)'" 0.00000 0,00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
0141 .... ' All··· . 0.00000 0.00000 0.00000 0.00000 o. oocoo 0.00000 0.00000 0.00000 0.00000 0.00000
442 Na. MICOJo 0,00000 0.00000 0.'00000 0.00000 o. 00000 0.00000 0.00000 o. 00000 0.00000 0.00000
4013 .... ft···· 0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000 o. 00000 o.aoooo 0.00000
44-> 111\' uo2•• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 a .00000 0.00000 0.00000
*45 "". topOl. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
446 ~. c••• ·0.02500 0.00000 0.00000 0.00000 o. 00000 0.00.000 0.00000 0.00000 0.00000 0.00000
4-17 K. Mg•• -0 .02200 ·0.0••00 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
448 ~. HgOH.· 0.00000 0.00000 0.00000 0.00000 o. 00000 a.ooooo 0.00000 0.00000 o.ooooa 0.00000
*49 K. H· ·0.01100 0.19100 -0.02650 0.00000 0.00000 0.00000 o.ooaoo 0.00000 0.00000 0.00000
450 K. ItIJ8COH) •• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
451 K· CdCOH)t. 0.00000 0.00000 0.00000 0.00000 O. OOGOO 0.00000 0.00000 0.00000 o .oaooo 0.00000

,452 K<
_..

0.00000 0.00000 0.00000 0.00000 O. 00-000 0.00000 0.00000 0.00000 0.00000 0.00000
453 ~. MCOJo 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
454 K· ft.··· 0.00000 0.00000 0.00000 0.00000 o.oaooo 0.00000 0.00000 0.00000 O.oaooa 0.00000
4S!i ~. la))•• 0.00000 0.00000 O.aoaDO O. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
456 K· t0p020 0.00000 0.00000 o. 00000 o .oaooo 0.00000 0.00000 0.00000 0.00000 o .aoooo 0.00000
457 e... Mg•• '0.01200 0.02.00 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

mca·· HgOlI. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000ea·. H. -0.01500 0.00000 0:00000 0.00000 . 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
e... ..... (011)4. 0.00000 0.00000 0.00000 0.00000 0.001000 0.00000 0.00000 o.ooQ.Oo 0.00000 0.00000
e.•• c::aIICOtUt. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

462 e.••
_..

0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000 0.00000 0.00000 0.00000
463 c••• MCOJ+ 0.00000 0.00000 ,0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
464 c••• ft••••

0.00000 . 0:00000 0.00000 0.00000 0.00000 0,00000 0.00000 O. 00000 0.00000 0.00000
485 e.•• 002·· O.ClOOOO 0.00000 0,00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 o. 00000

:~
ea.. "PO" 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 o.ocooa O. 00000
1Ig•• 1lgOII' 0.03'1100 0.00000 0.00000 0,00000 0.00000 0.00000 0.00000 0.00000. O.ClOUGD 0.00000

468 Mg" H. -0 .OUOO 0.00000 -O.OUIO 0.00000 0.00000 o. 00000 0.00000 0.00000 0.00000 0.00000
469 ••• MgBIOOI4· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000.0 O. 00000 0.00000 0.00000
470 Mg•• .C&IItOMth 0.00000 0.00000 0.00000 o. 00000 o. ocooo 0,00000 0.00000 0.00000 o. 00000 0.00000
471 Mg.'

_..
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

472 Mg•• MCOJ+ a.DOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
'473

_..
lJ'h,•••• 0.00000 0.00000 o. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000mMg•• uoa.. o. 00000 o. 00000 0.00000 0.00000 0.00000 0.00000 0.00.000 0.00000 0.00000 0.00000

Mg" 111>02. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 a.ooooo 0.00000
476

_.
H' 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000' 0.00000' .

4n IIlIOH. ..... IOHI.· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000.0 0.00000 0.00000 0.00000

41~
_.

CaBIOII) .. 0.00000 0.00000 0.00000 0.00000 O.ocooo 0.00000 0.00000 0.00000 0.00000 0.00000
47 IIlIOH.

_..
0.00000 0.00000 0.00000 0.00000 0.00000 o.oooao 0.00000 0.00000 0.00000 0.00000

~
HgOH. ~J+ 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000.0 0.00000 0.00000
HgOIl. ft· ..• 0.00000 0.00000 0.000.00 0.00000 0.00000 0.00000 . 0.00000 0.00000 0.00000 0.00000

482
_.

'*02·· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00.000 0.00000 0.00000 0.00000 0.00000
483

_.
t0p02. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

4Z4 H·
__ COM... 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 . 0.00000 0.00000

* 5 H. CdlolUt+ 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
486 H.

_..
0.00000 0.00000 0.00000 a.aoaoo a .00000 0.00000 0.00000 . 0.00000 0.06000 0.00000
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487 N. ~J+ 0.00000 •• 00000 O. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.000.0 0.00000.
~~

N. ft•••• 0,00••0 0.00000 0.00000 a.ooooo - 0,00000 0.000.0 0.00000 0 .•0•••· 0.00000 0.00000N' 002.·· •• 000•• 0.00.00 0.00000 0.000.0 0.0000. 0.00000 0.00000 0.00.00' 0.00000 •• 00000490 N_ ~2. 0.00000 0.00000 0.00000 0.00.00 •••0000 O.ocooo 0.00000 0.000.0 •• 00000 0.0.00.491 lIiJIlCOIII4' CaIIIOllH' 0.00.00 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
~~ "pfOHl'·

_..
0.00000 0.00000 0.00000 0.000.0 0.000.0 0.0.000 0.0000. 0••0000 0.000.0 0.00.00lIiJIllOll'h MCOh 0.00000 0 ••0000 0.00000 0.00000 0.00000 0.00000 •• 00.00 0.00000 0.00000 0.000004~ lIiJIl 10111 4· ft· ••• 0.00.00 0.00.00 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000' 0.000.049~ Mg8fON)'. U02·. 0.00000 0.00000 0.00000 0.00000 0.0000. 0.00000 0.00000 0.00000 0.0000. 0.00.00mlIiJIl IClll' 4. NP02. 0.00000 0.00000 0.0000. 0.00.00 0.00000 0.00000 0.00000 0.00000 0.00000 Q.OOOOOCall COIU 4. ,..... 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 (1.00000 0.00000 0.00000. 0.0000.49B Cd4OH)". .AIICOJ- 0.00000 0.00000 0.00000 0.00000 O,C10000 0.00000 0.00000 0.00000 0.00000 '0.00000499 CaJIICOH)4+ ft· ••• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 a.CIoooo o. 00000

~ c&8COH)'" 1102 ..• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0.00. 0.00000 0.00000CAIICOH),. llp02. 0.00000 0.00000 0.00000 0.00000 •• 0000. 0.00000 0.00000 0.00000 0.00000 0.00000502
_..

l\IIlCOh 0.00000 0.00000 0.00000 0,00000 0.00000 0.00000 0.0.000 0.00000 0.0••00 0.00000503
_.. n •••• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000050~
_..

002.. • 0.00000 0.00000 0.00.00 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000505
_..

llp02' 0.00000 0.00000 o.ooaoo 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000506 AllIl:Oh ft:t,•••• 0.00000 0.00000 0.00000 0.00000 0.00000 •. 0.000 0.00000 o.oooao 0.0••00 0.00000507 AllIl:Oh '102·. 0.00000 0.00000 0.00000 0.00000 o.ooaoo 0.00000 0.00000 0.00000 0.00000 0.00000
5~ J\olCOJ. NP02< 0,0.000 0.00000 0.00000 0.00000 0 ••00.0 0.00000 0.00000 0.00000 0.00000 0.000005 9 ft •••• u02..- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000510 ft•••• llp02< ..00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000, 0.00000 0.00000~11 U02•• llp02· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000512

.p.,2ICOJ)·IQP64-513 _fCOl)2- a.CCOJU- Cl04- 1Ip021ONI' IIpOZCO,- 1Ip02'CO'1 IIP0h _.-514 .... K. 0 ••0000 0.00000 0.00000 0.00000 0.00000 0.00000 0.000.0 0.00000 0.00000 0.00000!'15 "-- ca·. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000516 "-. "".- 0,,00000 0.0000. 0.00000 0.00000 0.00000 0.00000 0.00000 " 0.00000 0.00000 0.00000517 ,,-. lIgON' O.ClOooo 0.00000 0.00000 0.00000 ' 0.00000 O.OODOO 0.00000 0.00000 0.00000 0.00000
5'~ lOa' N. 0.00000 0.0000 • . 0.00.00. 0.0.000 0.000.0 0.00000 0.00000 o. 00000 0.00000 a.ooooa!'1 lOa. lIiJIlIONlh 0.00.00 0.00000 0.00000 0.00000 0.00000 0.00000 o.oacoo . 0.00000. 0.00000 0.0000.520 Ma. cal lain•• 0.00000 • 0.00000 0.00000 0.00000 0.00000 0.000.0 0.00000 0.00000 0.00.00 0.00000521 ,,-. Aa+~•• 0;00000 •• 00000 0.00000 0.00000 a.ooooo o.oaooo 0.00000 0.00000 0.00000 . 0.00000522 "". ...-.col· 0.00000 0.00000 0.00000 0.00000 0.00000 •. 00000 0.00000 0.00000 0.00000 0.00000523 "-. 'lb•••• 0.0.000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.000005N No. vo2•• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00.00 0.00000 0.00000 0.00000 0.0000.525 Ma. Np02+ 0.00000 0.00000 0.0000. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000526 K' ca.. 0.00000 0.00000 0.00000 .0.00000 0.00000 0.00000 . 0.00000 o.•0000 0.00000 0.00000!'i27 ~. 1Ig•• 0.00000 O.OODOC! 0.00000 0.00000 0.00.00· 0.00000 0.00000 0,00000 0.00000 0.00000528 K. lIgON. 0.00.00 0.00000 . 0, 00000 0.00000 0.00000 0.00000 0.00000 ·0.00000 0.00000 0.00000529 K. N' 0.00000 0.00000 0.00000 0.00000 0.0.000 0.00000 0.000.0 0.00000 0,00000 0.00000530 K. _IONI4- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 ,0:00000 0.00000 0.00000 0.0000.531 K. Cd.OM)" 0.00000 0.00000 0.00000 0.00.00 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000532 K.

_..
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000533 K. l\IIlCOh 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000. 0.000.0 0.00000 0.00000534 K· Tb•••• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 •• 00000 0.00000!iJ" K. UO~.. 0.0000. 0,00.0. 0.00000 0.00000 0.00000 o.ooooa 0,00000 0.00000 0.00000 0.00000

~~ K.· llp02. 0.00000 0.00000 0.00000 o. 00000 0.000.0 0.0000. 0.00000 0.00000 0.00000 0.00000c••• "".. 0.00000 0.00000 0,00000 0.00000 0,00000 0.00000 o.•0000 0.00000 0.00000 0.00000
~~

c••• lIgON- 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000. 0.00000 0.00000 0.000.0 0.00000e••• N. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000540 Ca•• IIgIICOH)t. o.ooaoo 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 ..5>11 Ca·. caBCOH)4. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 o .ooooa '.'
542 Ca•• A.a.... 0.00000' 0.00000 0.00000 0.00000 0.00000 0.00000 o.ooooa 0 ••0000 0.00000 0.00000543 Ca.· l\lICOl+ 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 . 0.00000 0.00000 0.00000 0.00000544 Ca•• 'I'tI•••• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000. 0.00000 0.00000545 Ca•• U01•• 0.00000 0.00000 0,00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000646 c••• Np03. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.000.0
~.~7 Ng.. lIlI01I' 0.00000 0.00000 0.00000- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 o.oooao548 ""-- N' 0.00000 0.00000 0.00000 0.00000 0.0.000 o.ooaoo 0.00000 0.00000 o. 00000 0.00000549 ..-... HGBlOM)'. 0.00000 0.00000 0.00000 0.00000 . o.oaooo 0.0000. 0.00000 0.00000 0.00000 0.00000550 "".. c:aJllOHlh 0.00000 0.0.000 . 0.00000 0.00000 •. 00000 0.00000 0.00000 0.00000 0.00000 •. 00000551 "".. _.- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.OOOCIO .0.00000552 "".. l\IIlCOl· 0.00000 0.00000 O.OClooO 0.00000 0 ••000. 0.00000 CI.OOOOO. CI.OOOOO 0.00000 0.00000553 ttcr·· ft···· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 a.ooaoo 0.00000 0.00000654 Ng.. 001•• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
~S!' 11;" NP02' 0.00000 0.0000. 0.000.0 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000566 Il;ON. N- 0 ••0000 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000 0.00000 0.00000 0.00000
S~7 lIgON- lIiJIllOll)h 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

.~~~ Il;ON- CaB'ON)'. 0.00000 0.00000 0.00000 0.00000 0.0000• 0.00000 0.00000 0.00000 0.00000 0.00000
M;OH.

_..
0.00000 0.00000 0.00000 0 ••0000 0.00000 0.00000 0.00000 0.00000' 0 ••0000 0.00000

~r, 1lgOII- l\IIlCOh 0.00000 0.00000 0.00000 0.00000 o.oaooo 0.00.00 0.00••0 0.00000 0.00000 0.00000
llgOII- "..... o.oooao 0.00000 0.00000 o.•0000 0.00000 0.00000 0.00000 0.00000 0.00000 ,0.000005G2 IfOON. uoa·· •. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0;00000 •• 00000 0.00000 0.00000

~63 llgOII' NP02- 0.00000 0.00000 o. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
5&4 N' .aCOM)4. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 •• 00000 0.000005 5 N' CdCOtU4· 0.00000 0.0.00. 0.00000 0.0000. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000586 N'

_..
0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000 0.0.000 o.•0000 0:000.0 0.00000567 N' AloCOI- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

~~ M· 'lb•••• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 . 0.0000. 0.00000 0.00000 0.00000
N. D02•• 0.00000 0.00000 0.00.00 0.00000 0.00.00 0.00000 0.00000 0.00000 0.00000 0.00000570 N· ~2- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000!'71 MP(OM) •• edCOM)h 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0.000 0.00000572 ""8(011)" Ala.·· 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000. 0.00000 0.00000 0.00000 0.00000573 -.101114- l\IIlCO]- 0.00000 0.00000 0.00000 .,00000 0.00000 0.00000 0.00000 0.00000 0.0.000 0.00000574 MlJICQMU· ft •••• 0.00000 0.00000 0.00000 . 0.00000 o.•0000 0.00000 o .ooooa 0.00000 0.00000 0.00000

!j7~ HgI~OHU· uo2.· 0.00000 0,00000 0.00000 a .ClOOOO 0.00000 0.00000 0.00000 a.oogoo 0.00000 0.00000576 lIiJIllOM'h NP02' CI.OOOOO 0.00000 0.00000 •. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.000005n CalCOHI.· • AIll··· 0.000•• 0.00000 0.00000' 0.00000 0.00000 O. 0<100'0 0.00000 .0.00000 0.00000 0.00000578 Cal40H.'" AIO:O'- 0.00000 . 0.00000 0.00000 0.000.0 0.00000 0.00000 0.00000 0.00000 0.0.000 0.00000.!'79 CaIICOH)'· ft···· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000SeD caliON) •• UO~•• o.oaooo 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000sal CdCOM)" llp02. 0.00000 0.00000 0.00000 0.00000 O.QOOOO 0.00000 0.00000 0.00000 0.00000 0.000005"n _..
AIO:O]+ 0.000.0 0.00000 0.00000 0.00000 0.00000 0.00000 0 ••0000 0.00000 0.00000 0.00000....

·583
_..

ft•••• 0.00000 0.00000 0.00000 0.00000 0,00000 0.00000 0.00000 0.00000 0.00000 0.00000
S~~ AID.·· 002•• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0,00000 0.00000 0.00000 0.000005 5 All••• Np02+ 0.00000 0.00000 0.00000 0.00000 0,,00000 0.00000 o. 00000 0.00000 0.00000 0.00000586 AloCOh ft···· •. 00000 •.•00.0 0.00000 0.00000 0 .•0.00 0.00000 0.00000 o. 00000 0.00000 0.00000567 AIlCOh UO~•• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0.00. 0.1)0000 0.00000 0:00000
5~B AIICOJ.·. IIpOJ. O. 00000 0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000' '0.00000 0.0000059 ft•••• 002.· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0'.00000590 ft....• NP02' 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
~91 U02" 1IlJ02+ •• 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 ~.ooooo 0.00000 0.00000

~~~ Anlon-Aftion..caU<m ""'rnuy lDt-eractlou I pell ... )
594

Ca••5915 Ma. K.
_..

llgOII. N. 1IIJIi(0JI)" casCOH)," .... AIIIIeO).

~~ CI-

_.
0.0014. 0.00000 -0.01100 -o.oocoo 0.00000 0.00000 . 0.00000 0.00000 0.00000 0.0000.

CI- IISOC- -o.ooloa 0.00000 0.00000 0 ••0000 a. 00000 0.013100 0.00000 0.00000 0.00000 0.0000059B CI- ON- -0.00600 -0.00600 -0.02500 0.00000 0.00.00 0.00000 0.00000 0.00000 0.00000 0.00000599 CI- IlCOJ· -O.OUOO 0.00000 0.00000 -O.OUOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

~ CI- co.. o.ooeso 0.00.00 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
CI- .101114- -o.oono 0.000.0 0.00000 0.00000 O.ClOOOO 0.00000 0.0.0.0 0.00000· 0.00000 0.00000

~
CI- 1101COMlt- '-0.02400 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
CI- ••OSCOHH· 0.02100 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000604 CI· 1Ir- 0.00000 • 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000605 CI- AlolCOJ)2· 0.00000 0.00000 0.00000 0.00000 •• 00000 0.00000 0.00000 0,00000 0.00000 0.00000

~
CI- MCCOll)-· 0.0000. 0.00000 0.00000 . 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
CI- C10-'- 0.00000 0.00000 0.0000. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000080B CI- 1Ip0210ll12- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000609 CI- ......2CO)- 0.0000. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000610 CI- 1IlJ02 CCOJ! 2·- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
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AppendixJ: OUTPtrr File Listing of HMW_NP_AM_RTEST.CHEMDAT

8" Cl- NPQ2(C'OJt,··· 0.00000 0.00000 0.00000 0.00000 0:00000 0.00000 0.00000 0.00000 0.00000 0.00000612 Cl· Ia_· 0.00000 ·0.01000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000'613 cl- HPOO· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 a.oaDDO 0.00000614 cl-
_..

0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000815
_.

1IS04- ·0.00,.0 ,0.0,",10 0.00000 ·0.00250 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000Ii III
_.

OH- -0.00'00 -O.ClSOOO 0.00000 o.oaooo 0.00000 0.00000 0.00000 0.00000 a.GOOCiO 0.00000617
_.

IICQ). ·O.OOSoo 0.00000 0.00000 .0.16100 0.00000 0.00000 0.00000 0.00000 o.oocoo 0.00000m·::: ClO,. -0.00500 -0.00'00 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000BIOMI4- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000620
_.

B]O] IOMI4- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000621
_.

NOS(OII)'. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000.g~~
_.

Br- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 '0.00000 0.00000 0.00000 0.00000
_.

AIoCClO])2- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000624
_.

AIoCClO)II.- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000625
_.

Cl04- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000626
_.

Np02 COllI 2- 0.00000 O. 00000 O.OOOCIO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000827
_.

Np02ClOl- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000628
_.

Np02IClOlt2·- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000629
_.

Np02 CClOll 10.- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 .

3~
_.. 10_- 0.00000 0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000 0.00000 0.00000
_.

IU'OO. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000m00'· _.- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001IS04- OH- O. 00000 a .OOOCIO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0'.00000 o. 00000634 1IS04- MClOl- 0.00000 0 ..00000 0.00000 0.00000 a. 00000 0.00000 0.00000 0.00000 0.00000 0.0000053!' Msot- ClOlo O. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

~
1IS04- BIOMI4- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001IS04- aJO) IOH)4 .. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

~B
1lS04- 8405(08)4- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000Heoc- Br- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 ·0.00000 0.00000 0.00000 0.00000640 1IS04- AIoCClOI12- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 o.ooeeo 0.00000 0.00000 0.00000641 HS04- AmCCOl) J ... 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.GOOOO 0.00000 0.00000 0.00000642 1lS04- Clot.. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000843 1\IlO4- NpOZCONI2- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000644 Msot- NpOZClOl· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000645 1lS04- Np021ClOl U.- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000mMsot- 1lI>021ClO)) ) ••- 0.00000· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001\IlO4- IUP04- 0.00000 0.00000 0.00000' 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001IS04. ~. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000549 1IS04- _.- 0.00000 0.00000 • 0.00000 0.00000 o. 00000 . 0.00000 0.00000 0.00000 0.00000 0.00000

rs~
OH- JICO)•• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000OM- ClO)- -0.01700 -0.01000 0.00000 0.00000· o. 00000 0.00000 0.00000 • 0.00000 0.00000 0.00000652 ON- BIONI4- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000653 OM- 830] IOM)4- 0.00000 0.00000 0.00000 0.00000 . 0.00000 0.00000. 0.00000 0.00000 0.00000 0.00000654 011- .,OSCOH)'· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000655 OM- Ir'.. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000656 OM· ""tClO]U- 0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000 0.00000 0.00000 0.00000&<7 OM- ""IClO])lo- 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

"rs~
OM- Cl04- 0.00000 0.00000 0.00000 0.00000 0.00000 o.ooaoo 0.00000 0.00000 0.00000 0.00000011- NpOZ 101112- 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000&GO OM· NpOZCOl- 0.00000 0.00000 0.--00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000681 OM- NpOZlCO]12.- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000' 0.00000 0.00000 0.00000 0.00000W OK- HpOZCCOJ)) .... 0.00000 0.00000 0.00000 0.00000· 0.00000 0.00000 0.00000 0.00000 0.00000 0.04000OM- IU_- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000. 0.00000 0.00000664 OK- 10'06. 0.00000 0.00000 0.00000 .0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000 0.00000685 OM- _.- 0.00000 0.00000 0.00000. 0.00000 0.00000 0.00000 ' 0.00000 0.00000 0.00000 0.00000666 MClOl· COl· O.OOZOO 0.01300 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000867 IICO)- BCOH,,- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000668 MQOl- BlOlIOM,,- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000689 1IC'01· .'05CO")4- 0.00000 0.00000 0.00000 O.ClOOOO 0.00000 0.00000 0.00000 O.OOCIOO 0.00000 0.00000670 IICOl- Br- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000871 MQO). AIoIClOI12- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0,00000 0.00000 0.00000672 MClOl- MlCCO)U·" 0.00000 0.00000 0.00000 0.00000 . 0.00000' 0.00000 0.00000 0.00000 0.00000 0.00000673 MClOl· el<Wi- 0.00000 0.00000 0.00000 0.00000· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

~4
IICOl- . NpOZCOM12- 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000 0.00000 0.00000 O.ooaoo 0.00000.. MClOl· Np02ClO]- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 o. 00000. 76 MClOl· JIPOZ CCO). 2-- 0.00000 0.00000 0.00000 O. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000677 MClOl· Np02CC03.)..- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000m IICOl· 1'2_- 0.00000 0.00000 ·0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000MQO]- 1fP04. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000IlBO MClOl- _.- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

6~1 ·ClO). BIOMI4- a.ooooo 0.00000 O. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

ru~
COlo .)03 fOK) ... 0.00000 0.00000 0.00000 a. 00000 0.00000 O. 00000 0.00000 0.00000 o.oaooo 0.00000CO)· M05COH) •• 0.00000 0.00000 0.00000 o. 00000 a.OOODO 0.00000 0.00000 0.00000 0.00000 0.00000.

~~ ClOl· Br- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000CO). AIoCClO])2· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000686 co). M(CO)):'-... 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.000006117 ClOIo ClOC- 0.00000 O.OOGOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

~~
ClO)· NpOZIOMIZ- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000ClOIo Np02COl- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0"00000g90 ClOl· NpOZ ICO))2-- 0.00000 0.00000 . 0.00000 0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000 0.0000091 COlo NpOUCO)IIo.- 0.00000 0.00000 o. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.oaooo692 'ClOl- 10_- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000693 ClO)- 10'06. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000694 ClOIo --- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000695 8COH)4 .. B)Ol(OM)6- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000mBIOM"- .tOSfOHt4- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
OtOM..• Br- o.oaooc 0.00000 o. 00000 O.ooooc 0.00000 0.00000 o. 00000 · o.ocooo 0.00000 0.00000

g~ UOH"- ""CClO])2- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00.000 0.00000 0.000'00
BIOMI6- Aa<C03lU·- o. 00000 O.OOODO 0.00000 0.00000 0.00000 O.oocoo 0.00000 0.00000 0.00000 0.00000700 BIOM,.- Cl04- 0.00000 . 0.00000 0.00000 0.0000'0 0.00000 0.00000 0.00000 0.00000 . 0.00000 0.00000701 BIOM)6- Np02IOM)2- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000' 702 BIOM)6- MpOZCO]- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000 0.0000.0 .0.00000703 BIOKI4- MpOUClO1l2·- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000704 BIOM"- Hp02ICOJ» ) ••• 0.00000 0.00000 0.00000 0.00000 0.0000.0 0.00000 0.00000 0.00000 0.00000 • 0.0000070S BCOH"- IU_' 0.00000 0.00000 '0.0-0000 0.00000 0.00000 O. 00000 0.00000 0.00000 .0.00000 0.00000706 BCOKJ fI- 1IJ'G6. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O. 00000 0.00000 0.00000707 BIOKI4-

_..
0.00000 0.00000 0.00000 0.00000 0.00000 O.ClOOOO 0.00000 0.00000 Cl.OOOOO 0.00000108 830]COM)(- B405IOMI6- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000709 8)0) (OM') 4 .. ...- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000710 B)Ol(OII.. - AIo CClO) )2- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.DOOOO· 0.00000 0.00000 0.00000711 B30)(OM)4 ... M(COJU·· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00.000712 BJOlIOH)6- Clot· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000713 BJOltOlCI6· Mp021OM12- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000714 BJOlIOMI'- Np02CO'- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000071f- BlOlIOM,,- MpOl CClOJl2.- D.OOOOO 0.00000 • o. 00000 0.00000 0.00000 0.000(10 0.00000 0.00000 0.00000 0.00000716 B)·O) (OHU .. "PQ2ICOJ»)••• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.OOOQ.O 0.00000 0.00000 0.0000071; BlOl(OM)6- H1POC- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000071B BJOlIOH)6- 10'06. 0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000 0.00000 0.00000 o. 00000719 8301IOM)6-

_..
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

720 ..OS (OH)4I. Br- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000 0.00000721 .f,OSCOH.t- • MICO]12- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000722 BtOSCOH)4. MCCC:UJ-· 0.00000 0.00000 0.00000 o .ODOOO a .oooao 0.00000 0.00000 0.00000 0.000(10 0.0000072:1 '.OSCOK)'. Cl04- 0.00000 0.00000 0.00000 0.00000 '0.00000 0.00000 0.00000 0.00000 0.00000 0.00000124 NOSCOK)'· NpOZ 10M) 2- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 .
725 ecoscON'-. IlpOZCOl- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000726 BtOSCCIH••• NpOZ lCOI12.· 0.00000 0.00000 0.00000 0.00000. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000727 NOSIOM)4. IIp02 CCOl))..- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000128 B405IOMI .. 1OP04- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 o. 00000729 NOS (OR) •• IlPO" 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000730 a405(OH)'. P04-- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000131 Br- MCCO)IZ- 0.00000 0.00000 0.00000 0.00000 O. 00000 0.00000 0.00000' 0.00000 0.00000 0.00000
7~ Br- MCCO)))-- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.000007. Br- Cl04- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000734 Dr- -.02 COtl12- 0.00000 O. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 · 0.00000 0.00000 0 ..00000
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735 Br- NP02CO)- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

~I
Br- NP02IC'O»)2.- . 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.000008r- HpOllC:Ol) )."4 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000Br- 112_- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 o.ooooa 0.00000 0.00000 0.0000073 Br- IIPO<I. Q .00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000740 Sr- _.- a.OODOO o.ooooa 0.00000 0.00000 0.00000 0.00000 0.00000 0.0••00 0.00000 0.00000141 ,""CCOlI2- AloICO)ll.- 0.00000 0.00••0 0.00000 •••00.0 0.000•• 0.00000 0.00000 o.ooooa •• 00000 0.00000.742 MCCO)I2- Clot- o .ODQOO 0.00000 0.00000 o. 00.00 0.00000 o .•0000 0.00000 0.00000 ,0.00000 0.0000074..~ MCCOlI2- NP0210K)2- 0.00000 0.00000 o.ooooa. 0.00000 0.0000. 0.00000 0.00000 0.00000 0.00000. 0.00000744 MCCOlI2- NP02CO)- 0.00000 0.00000 0.00000 0.000.0 0.00000 0.00000 C.OOOOO 0.0000. 0.00000 0.00000745 MCCOll 2- NPOlICO)12.- 0.00000 0 ••0000 0.00000 0.000.0 O.OOOOD .0.00••• 0.00000 0.00000 0 .•0000 0.000007% MCCOll 2- Np03CC'OJ., ••• 0.00000 0.00.00 0.00000 o. 00000 •. 00••• 0.00000 0 ••000. 0.00000 0.00000 0.000.0747 MCCOll 2· H2_- 0.00000 0.00.00 0.0••0. 0.000.0 0.00000 0.000.0 0.00000 0.00.0. ..00000 0.00000748 Mlcoll2- HPlH· 0.0.00. 0 ••0••0 0.00000 0.0000. 0.00000 0.00000 0.0000. 0.00000 0.00000 0.00000149 ,""ICO)l2- PQ4.- 0.00000 '•• 00••• 0.0••0. 0.00000 0.00000 0.00000 O.OOOGe 0.00000 0.0.00. 0.00000750 M(COJU· ... cl..• 0.000•• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0 ••0••0 0.00000 0.0.0.0751 _((0]"-- NP02 lOKI 2- 0.00000 0.000.0 0.00000 0.00000 0.00000 0.00000 0.00000 0.00.00 0.00000 •• 00000752 MlCO))).· NPOlCO)- 0.00000 . 0.00000 0 •••000 0.00000 0.00... 0.00000 0.00000 0.00000 •• 00000 ·0.0000.75J All (CO)) ) ••. NPOlICOJl2.- 0.00000 0.00000 o. 00000 0.00000 0.00000 0.00000 •• 00000 0.0000. 0.00000 ..0000.754 _(eo))) .... NP!OUCOJ)3-_· 0.00000 0.000•• o ••0000 0.00000 0.00000 0.00.00 0.0<1000 0.00000 •• 00000 ·0.0•••075$ MCCOll 10- M2.... 0 ••00.0 0.00000 0.00000 0.00000 0.00000 0.00000 0 ••0.00 0.00000 o. 00000 0.000.0756 MCCOJIl'- IIPO<I. 0.00000 0.0.00. 0.00000 0.00000 0.00000 0.0•••• 0.00000 0.00000 0.00••0 0.000001$7 M(eo))l__ ..... 0.000•• 0.00000 0.000.0 0.0000. 0.00000 0.00000 0.0••00 0.00000 0.00000 0.000.0758 cl..- NPOJlOKI2- . 0.00000 0 ••000. 0.00000 0.00000 0.00000 0.000.0 0:00000 0.00000 0.00000 0.00000759 Cl..- NP02CO)- 0.00000 0.00000 a.oGGOo 0.000.0 0.00000 0.00000 ·0.0••00 0.00000 0.00000 0.000.0.760 CJ"· IIpOJlCO)) 2.- 0.00000 0.0.0.0 0.00000 0.00000 0.00000 0.00000 0.00000 0.000.0 0.00000 0.00000761 Cl..- Rp02 CCO)) J ••• 0.00000 o .oooao 0.00000 0.00000 0.00000 o .C10000 0.0.000 0.00000 0.0.00. 0.00.00762 cl..• H2...- 0.000.0 0.0.00. 0.00000 0.00000 0.00000 0.00000 0.00000 0.0.000 0.0000. o. 00000763 cia.· IIPCM. 0.000.0 0.0.00. 0.00.00 0.0000. 0.0.000 0.00000 0.00000 0.0000. 0.00000 0.00000!n cl"- ....- O. 00000 0.0.00. 0.0.000 0.00000 0,00000 0.0000. 0.00000 0.000•• 0.00000 0.0.00•Rp02COKI2· 1IpCl2COl- 0.000•• 0.00000 0.00000 0.00000 . 0.00000 0.00000 0.0000. 0.00000 O. 00000 0.00000NP02COHll- NP02 (COli 2.· a .OGOOO 0.0.00. 0.00000 0.0000. 0.00000 0.00000 0.00000 o.oooao 0.00000 0.00000767 Rp02COHI2- NP02 (CO))1··· 0.00000 0.00000 0.00000 0.0.00. 0.00000 0.00000 0.00000 0.0000. o. 00000 .•• 000007GB NP02COHt2- H2"'- 0.0.00. •• 0••00 0.00000 0.00000 0.00000 0.000•• 0.00000 0.00000 0.00000 0.00000769 IIpCl2COKt2- IIPO<I. 0.00000 0.00000 0.00000 0.0.000 0;00000 0.00000 0.0.000 0 .•000. 0.00000 0.00000-770 NP02COKI2- ....- 0.00000 0 ••0••0 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000771 NP02CO)- Rp02ICO)) 2.- 0.00••• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00.00 0.00000772 NP02CO)- ~'(C'O))J._. 0.00000 0.00000 0.00••• 0.0000. 0.00000 0.00000 0.00••0 0·.00000 0'.00000 0.00000773 NP02COJ. H2...- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0.000 . 0.00.00 . 0.00000774 Rp02CO)- 11I'04. 0.00000 0 •••0.0 0.00000 0.00000 0.0000<1 0.000.0 0.00000 0.0000. 0.00000 0.0000.n5 Rp02COJ· PO&-- 0.00000 0.00000 0.0.0.0 0.00.0. 0.00000 0.00000 0.00.00 0.00000 0.00000 0.00000776 Rp02ICO)) 2.- . Rp02 (CO)) ] ••- 0.000•• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00.00 ••0000. 0.00000777 lIp02 lCOll 2.- H2"'- 0.00000 0.000•• •• 00000 0 ••0••0 0.00000 0.00000 ••00.0. 0.00000 0.00000 O. 00000m1Ip02ICO)12·- IIPCM. 0.00.00 0.00000 0.00000 0.00000 0.0•••• 0.000.0 0.00000 0.00.00 0.00000 0.000.0Np02ICO))2·- ....- 0.00000 0.00000 •• 00000 0 ••00•• 0.0000. 0.00000 •• 00000 ..00.00 0.0000. 0.00••0780 Np02 (CO) )) ...... H2_- 0 ••0••0 0.0000. 0.00000 •••00.0 0.00000 0 .•0000 0.00000 0.00000 0.00000 0.000••781 Np02 (COli ) ••- IIPO<I. 0.00000 0.0.00. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000782 Np02(CO))) ___ ....- •• 000•• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 •• 0.0.0 0.0000.783 K2PO.- HPOO· 0.00000 0.0000. 0.0000. 0.0••0. 0.00000 0:00000 0.0.000 0.0000. 0.00000 0.00000784 K2-"- ....- .0.00000 0.00000 o. 00000 0.00000 0.0.0.0 0.00000 ·0.00000 •. 000•• ..00000 0.00000·785 H...• ....- ••0.000 0.00000 0.00000 0.0.000 0.00000 ••00.0. 0 ••000 • o. 00000 0.00000 •. 00000786

767 'fb..... U02•• 1lpCl2'788 Cl- .0.. 0.00000 040aooo 0.00000
789 cl- IIS<>'- • •0.000 •• 0000• 0.0000•
790 Cl- aH- 0.00000 0.00000 0.00000
791 cl- HCO)- 0.00000 0.0000. 0.00000mCl- COl. •• 0••0. •• 0••0• 0.00.00

c)- BIOK).- . 0.00000 0.00000 a.aoaoo.
794 cl· BJO) COH).- 0.0000. 0.00000 0.00000
79~ Cl- UOS(OK)'_ 0.00000 0.00000 0.0.000
755 cl- Br- 0;00000 0.00000 0.00000
797 cl- .... ICOll2- 0.00000 0.00000 0.00000

~~ cl- MICO))).- 0 •••000 0 ••000. . 0.0000.
Cl- Cl~- 0.00000 0.00000 0.00000

800 cl· Mp02COKI2- 0.00000 0.00000 0.00000
B~ Cl- NP02CO)- 0 ••0.00 0.00000 0.00000

~03
cl- NP02IC01l2.- 0.00000 0.00.00 •• 00000
C)- HpC)2ICO))) .... 0.00000 o. 00000 0.00000

R8~
cl- H3P04- 0.00000 o. 00000 0.00000
Cl· HPlH. 0.00000 0.00000 0.00000

806 Cl- P04-•. •.••00. 0.00000 0.00000
807 C04. HSO.... 0.00000 0.00000 0.00000
808 .... OK' 0.00000 0.00000 0.0000.
009 Coo· Neo)- 0.00000 0.00000 0.00000
810 C04. CO)· 0.0.000 ••0.000 0.00000
811 ..... IfOH)&· 0.00000 0.00000 0.00000
812

_.
B)OHOKH- 0.0000. 0.000.0 0.00000

013 so.· IWOSfotl)&_ 0.00000 a ~00000 o. 00000mSOt. Br- 0 .•00.0 0.00000 0.00000
SOt· .... ICO)12- 0.000•• 0.00000 o. 00000

81G ..,.. ,.ICO)))-- 0.00000 0.00000 0.00000
817 .... Clot- 0 ••0.0. 0.00000 O.OODOO
818 100· IlpClJlOKI2- 0.0.00. 0 .•0.00 0 ••0.00 .

B19 ..... Rp02C01- 0.00000 0.00••0 0.00000
20 .... NP02ICO) 12.- '0.00000 0.00000 0.00000

821 ..,.. -.o2ICO))).. • 0.00000 0 ••000. 0.0.0.0
8Z2 ,Oh H2"'- O.ODOOO 0.00000 0.00000
823

_.
1IP04. 0.00000 0 .. 00000 0.00000

824
_. ....- 0.00000 0.0.000 0.0.00.

B25 1ISOt-' OK- 0.00000 0.00000 0.00000
826 1ISOt- Neo)· 0.00000 0.00000 0.00000
827 H...• CO). 0.00000 ••0000. 0.00000
828 H....- ICOllI.- 0.00000 0.00000 0.00000
829 1lS\)f- :1)0) ION) t- 0.0.000 ••••00. 0.00•••
830 .....- 8'OStON)'- 0.00000 0.00000 0.00000
'831 1lS\)f- Ir- 0 ••0000 0.00.0. 0.00000mKSOt- MCCOll 2- 0.00000 0.0000•. 0.00000.....- MCC'O) 11·- 0.00000 0.00000 0.0.00.
g34 ...... Cl~- 0.00000 0.00000 0.00000

35 .....- NP02 10K) 3- 0.00000 0.00000 0.00000

~~
K_· 1lpCl2C01- 0 ••0000 0.00000 0.00000.
1ISOt- IlpClJ (COl12.· 0.00000 0.00000 0.00000

8 8 HC04- Rp02 CCOIl ) ••- 0.00000 0.0.0.0 0.00.00
83!' 1ISOt- H2...- 0.00000 0.00000 0.00000
840 HS04· HPOO· 0.00000 0.00000 a.ooooo
841 K... - ....- . 0.00000 0.00.00 o. 00000

i~
011- HCO)- 0.00000 0.00000 0.00000
OK- CO)· 0.00000 0.00000 0.0.000
OK- BIOHH- 0.00000 0.00000 0.00000

845 011- BJOHOHI.- 0.00000 0.00000 0.00000

R46 OK- .'OS(OK)'. 0.00000 0.0.000 0.00000
-17 OH- Br- 0.00000 •••0000 0.00000

848 OK' AII(COU2- 0 ••00.0 0.00000 0.00000
.049 OM'- _(CO))) .. 0.00000 0.00000 0.00000

rs~
OK- cloo- 0.00.00 0 .. 00000 0.00000
OK- ~IOHI2- O.OGOoo 0 .. 00000 0.00000

852 OK- 1IpO)CO)- 0.00000 .•.0.0•• 0.00.00
853 011· JIp02tC'O).2 .... 0.00000 •• 00000 a.ClOOOO
854 011- ~2IC'O))J··- 0.0.00. 0.00000 0.00.0.·
S5r. OK- H2_- 0.0••00. 0.00••0 0.00000

56 OK- ...... 0.00000 0.00000 0.00000
857 OK- ..... 0.00000 o. 00000 0.00000
858 1lCQ)- co'" 0.00000 0.00000 0.00000
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g59 1tC.'O). BION)t· 0.00000 0.00000 0.00000

og? 1tC.'O). 8303(OII't- 0.00000 0.00000 0.00000
1tCO)- . aeOSIONte· 0.00000 0.00000 0.00000

Bfa HC'O]' Br- 0.00000 0.00000 0.00.000
HC'O]' MlCOllZ· 0.00000 0.00000 0.00000

0G4 NCO)- MlCO]Il·- 0.00000 0.00000 0.00000BaS NCO]' CI04- 0.00000 0.00000 0.00000

B~
tcCOJ- lOpOZ IOMI2- 0.00000 0.00000 0.00000
~). lOp02CO.- 0.00000 0.00000 0.00000

~~
Il1:'O). lOp02ICO.)2.- 0.00000 0.00000 0.00000
1tC.'O)- lOp02ICO)) •••• 0.00000 0.00000- 0.00000

K70 1It'O)- HZPOe-. o. 00000 0.00000 0.00000
71 Il1:O)- HPOt_ 0.00000 0.00000 0.00000

012 1tC.'O). _.- 0.00000 0.00000 0.00000
B7J co.· BIOHlt- 0.00000 0.00000 0.00000
074 COlo 830. ION).- 0.00000 O. DOOtic 0.00000

B75 co.· IAO!ifO..... 0.00000 0.00000 0.00000
71l COlo Br- a.OOOOO 0.00000 0.00000

877 co.· MlC01l2- 0.00000 0.00000 0.00000
'OTO COlo M(CO))]-· 0.00000 0.00000 0.00000
879 co]· CIOf,- 0.00000 0.00000 0.00000

°iO COlo lOp02IOK)2- 0.00000 0.00000 0.00000
U 1 co•• lOpOZCO]· 0.00000 0.00000 0.00000

M COlo Hp02 (CO)) 2_· 0.00000 0.00000 0.00000
co'" lOp02ICO)I)··· 0.00000 o.ooaoo 0.00000

0~4 col· IOPOe- 0.00000. 0.00000 0.00000
Ou5 co'" HPO<I. 0.00000 o.ooaoo 0.00000
gOG CO]·

_..
0.00000 0.00000 0.00000

07 B(OMtC- B)03(OIIlt· 0.00000 0.00000 0.00000

°Bo BIOIIlt· 8'054OHI'· 0.00000 0.00000 0.00000
B 9 BCOllt'- Br- 0.00000 0.00000 0.00000

Br, BIOII't· MlCO]I2· 0.00000 0.00000 0.0000.
BI'H't- MlCO]Il-- '.000" •. 00000 0.00000

~~
BIOII).· CI04- 0.0000' 0.'0000 '.00000
BIOH't- lOpOlIOH)2' 0.00000 0.00000 '.00000

8. B(OH••• lOp02CO'· 0.0'000 0.00000 0.00000
8~ BIOHlt- lOpOZ ICO)12.- O.O"OD 0.00000 0.00000
096 BIOIIIO· Np02fC01U--" '.00'00 o.oooeo 0.00000
8&7 110001t- ID.PO&- 0.00000 0.00000 0.00000

~~ BfOH1'" . HPO<I. 0.00000 0.00000 0.00000
810111.'

_..
0.00000 0.00000 0.0'000

m
BlO) IOK,t- BtOSIOlllh 0.00000 0.00000 0.00000
alO)IOH14- Br- 0.0'000 0.00000 0.00000
BlOllOH,.· MlCO]12- 0.0'000 0.00000 0 ..00000
BlOllOKI.- ~ICO]))·- 0.00000 0.00000 0.00000

~ B)O"OII14· el04- 0.00000 0.000'0 ••0.000
905 8)0]10H14- lOp0210HIZ, O. 00000 0.00000 0.00000
I/O(; B)Ol(OH)t· lOp02CO.- 0.000'0 0.00000 0.00000. 907 B]O!fOM)'- Hp02fCO))2-- O.OODao o. 00000 0.00000

~
B3,"011)t- lOp02(CO]))··· O.OGOOO 0.00000 0.00000
.lOllOK)t- IOPOe- 0.00000 0.00000 0.00000

g10 B'OllOll)t- HPOe· 0.00000 0.00000 0.00000
11 BlO)IOK)t- POe·· 0.00000 0.00000 0.00000

912 ..OStOK)'_ Br- O. 00000 0.00000 0.00000
913 h05(O'M)'- ~ICO])2· 0.00000 0.00000 0.00000
914 84OS(OK)'. .fCO)))-.. '.0'000 0.00000 0.00000
91'i tw,OSfON),. CI04- 0.00000 0.00000 0.00000
916 NOS (OR". _2(0ll12· 0.00000 0.00000. 0.00000
917 N05(OHH_ lOp(l2CO)· 0.00000 0.00000 0.00000

'Il~
IUOS(OH)t. IlPOZ ICO]12.· o .•0000 0.0000' '.00000
8405 10HI fi_ MpO:2 (CO))] ••- 0.00000 0.00000 0.00000

20 !NOSfOM.... K2PCM· 0.00000 0.0000' 0.00000
921 "'OSIOH)." HPOe· 0.00000 0.00000 0.00000
922 "051011'" Poe.· 0.00000 0.00000 0.00000

223 Br- . ",CCO)12· 0.00000 0.0000' •.00.00
.•24 Br' M(C'O)J ... 0.00000 0.00000 0.00000

925 Br' CI04- 0.00000 0.00000 0.00000
926 8r- lOp02 COlI' z- 0.00000 0.00000 '0.00000
9'27 Br- lOp02CO)- 0.00'00 0.00000 0.00000
928 Itr- _ZICO)12·- 0.00000 0.00000 0.00000
929· 8r- 1fP02 (CO))]_... 0.000'0 0.00000 0.00000
930 Br· 10..... • 0.00000 • 0.00000 0.00000
931 Br- KI'Ot. 0.00000 0.00000 0.00000
932 Br' POe·' 0.00000 0.00000 0.00000
!!33 "ICO]U· _(CO) J ... 0.00000 ...00000 0.00000

~~
..CCO])2- elOC.. 0.00000 0.00000 0.00000
"'ICO)12· _2IONI2- 0.00000 0.00000 o.oocoo

§~ "CC01l2· "",2COl· 0.00000 0.00000 0.00000
"'ICOlU· NJ:I02ICO])'2.· 0.00000 0.00000 0.000000m... ICO.)2· Np02fCO)))._ .. •. 000.0 0.00000 0;00000
..ICOli 2- ou..... • 0.00000 0.00000 0.00000

940 ·...ICO]}Z· ....,.- 0.00000 . 0.00000 0.00000
941 "'ICO))2·

_..
0.00000 0.00000 0.000001:2 _(CO!»).· elat· 0.00000 D.OOOOO 0.00000

43 _(C01.)-- lOp0210HU- 0.00000 0.00000 0.00000
4 MCCO) h- IlpOZCO)· 0.00000 0.00000 0.00000

945 "'1COli ).- lIp02 (CO) 12__ 0.00000 0.00000 0.00000
~4G "ICO)}]o- ltp02(COJU-·- 0.00000 0.00000 0.00000

17 "'ICOll ... 10_- 0.00000 0.00000 0.00000
940 "ICO')).· KI'Ot. 0.00000 0.00000 0.00000
949 '--(CO)) h- POe·· 0.00000 0.00000 0.00000mg:: lOp02IOHU- 0.00000 0.00000 0.00000

_2CO]- 0.00'00 0.000'0 0.00000
952 Cl04· tfJ:I02 (COJ I 3.- 0.00000 0.00000 0.00000
95J C1Ot- RpC)1 (CO.]) ] .... 0.00000 •. 00000 0.00000rs; Clot· ou_- 0.00000 0.00000 0.00000

clot· 1fPot· 0.00000 0.00000 0.00000
966 CUM· POe·- 0.00000 0.00000 0.00000
957 _2101112- _ZCO.· o. 00000 0.00000 0.00000m_2COH}2- _ZICO)}2.- 0.00000 0.00000 0.00000

IlpOZIOH}2· _2ICOJ)]··· 0.00000 0.00000 0.00000

§r, IlpOZ IOKI2· HZ_- 0.00000 0.00.000 0.00000
1lp02I0ll12- ....,.. 0.00000 0.00000 0.00000

~
_2 (OIIU- ..... 0.00000 0.00000 0.00000
_2CO]- NP02fCOJ)2.- 0.00000 0.0"00 0.00000

§fs _200]· 1lp02ICO]Il··- 0.00000 0.00000 0.00000
....2CO)· IOPOe- 0.00000 0.00000 0.00000

96[, Ilp02CO]· ....,.. 0.00000 0.00000 0.000.00
967 _2eo]· POe.- 0.00000 0.00000 0.00000
960 Rp02 (COJI2.· I!f,pO)(COJIl'''· 0.00000 0.00000 0.00000
989 _Z lCOl) 2.- 112"'- '.00000 0.0000' 0.000000

~70 "llOZ IC01l2·- ........ '.00000 0.0000.0 0.00000
71 lfp02lCOJ J '2 ... _.- 0.0"0' 0.00000 0.00000

972 ....ZICOll]··· 112..... • 0.00000 0.00000 0.00000
973 Hp02(CO))J __ .. H...... 0.00000 0.0'000 0.00000

gt~
1IpO'2 (CO)) 3-_. POe·· 0.00000 0.00000 0.00000
112POe' ........ 0.0000' c. 00000 0.00000

976 112POe· POe·' 0 ••000. 0.00000 0.000009n KPQt. POe·' 0.00000 0.00000 0.00000

878
79 S-Uual-eatloa 8iftary 1Dt:~t1oaaI l..-:d&(IlI. c.

980
·981 co2leQ. CaCO)Coq} 1lgCO] ("'I) BIOIIIl leql RPO~(.ql to ..... 1"'11
982 .... 0.10000 0.00000 0.00000 ·0.0'700 0.00000 0.00000
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993 K. O.OSlOO 0.00000 0.00000 ·0.141000 0.00000 -0.0'000
9~~ ea•• 0.18JOO 0.00000 0.00000 0.00000 0.00000 0.00000e 5 ""'.. 0.11100 0.00000 0.00000 0.00000 0.00000 0.000009116

_.
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000987 H. 0.00000 0.00000 0.00000 0.00000 0.00000 0.19000

§~~ Ilg8IOMt.· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
CdlCUt)". 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000990
_..

0.00000 0.00000 0.00000 0.00000 0.00000 0.0000099\ AoCO). 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

§3~ 'n\•••• 0.00000 0.00000 0.00000 O.DOOOO 0.00000 0.00000lID2•• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

~
llPOa. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

~ Nwtral .... Azlilctl1 810ary lDter_cttoul l ....... ~D, ..)
99B
999 COalaql c:eco) (eql ItIICOHaql B(CIItHaql llpOaOH Iaq I HJ_laql1000 cl- ·o.OOSOO 0.00000 0.00000 O.onoo 0.00000 0.00000

1~

_.
a.onoo 0.00000 0.00000 0.01100 0.00000 0.000001 2 H_- .0.00100 0.00000 0.00000 0.00000 0.00000 0.000001 011- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

1~
IICO]- 0.00000 0.00000 0.00000 0.00000 '0.00000 0.00000
COlo 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

l00G BIDlll'- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001007 B)O](OH).- 0.00000 0.00000 0.00000 -o.aoooo 0.00000 0.00000
1~ U05(OH) •• 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001 _

Br- 0.00000 0.00000 0.00000 0.00000 0.00000 o.aoooo1010 AlaCCOJU- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001011 MU:.'O)))_· 0.00000 o.oaooo 0.00000 0.00000 0.00000 0.000001012 C10fl- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001013 "l>OaCOHI a- 0.00000 -0.00000 0.00000 0.0(1000 0.00000 0.000001014 . NpOacoJ- 0.00000 0.00000 0.00000 o.CODOO 0.00000 0.00000 '

lm~ =~:~m::-
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000,
0.00000 0.00000 0.00000 0.00000 0.00000 0.000001017 112..,.- 0.00000 0.00000 0.00000 0.00000 0.00000 -0 ••0000

101~ -- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000101
JIICM __

0.00000 0.00000 0.00000 0.00000 0 ••00000 0.000001020
1021 NMlt.ral-Cat1on-A,D,iaft 'fu'Dary lDt• .r.ct1~1 a.taCD,C,a)

19.1~
1024 coalaql cacoJ laq) 1tIICO] laq) BIOMI](aq llpOaO'llaq H1_ ("'II1025 .... Cl- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001026 .... _.

0.00000 0.00000 0.00000 0.0.'00 0.00000 0.000001027 ..... H_- 0.00000 0.00000 0.00000 0.00000 0.00000 G.DOOOO1029 "". OH- . 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001029 No. I\CO]- 0.00000 o.ooooa 0.00000 0.00000 0.00000 0.000001030 ".. co]- 0.00000 0.00000 O. OOOOD 0.00000 0.00000 0.0000010;\1 H.. BtON)i&- O. 00000 0.00000 0.00000 a.oaooo a.ooooo 0.000001032 Na•• B]O](OHI.- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001033 .... .'05COH••• 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1O~ .... Ir'... , 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001l>.1f> .... MlCO]Ia- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001036 .... ..ceo)].... 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001037 .... cl~- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

1m
.... 1lp021OMla- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000.... HP01CO]- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001 0 ..... Np02 fCC) ~-- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001041 "". ~2CC:Ol.] ••• 0.00000 -0.00000 0.00000 0.00000 0.00000 0.00000

10~2 "". Ia""- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001043 .... ....,.. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
104~ "". _.- 0.00000 0.00000 0.00000 0.00000. 0.00000. 0.000001045 K. Cl- 0.00000 0.00000 a .ooooc 0.00000 0.00000 . 0.00000
10~C. h so.. 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000
18;l7 ". KSO.- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001 a K. OH- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001049 K· HCO]- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1~0 x. co,. 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001 51 K. BfOK)4- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001052 x· 11)01 COlU .... 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
10~3 x. &COSCOSH4. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000lOS. a. Br- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000105f, K. MlCOJla- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001056 x· Aa.CC01U·· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
~0f>7 K. cl~- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

1&~~
x. NpOa (OM) 2'- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000x. HPOaco]- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001060 x· llPOalCOJla·· 0.00000 0.00000 0.00000 O.OOGOO 0.00000 0.00000

Igr x. llPOa CCOH)·-- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

1 ~ x· JUPCM ... O. 00000 0.00000 0.00000 0.00000 0.00000 0.00000
11.. 1/POt. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

199~ a. ..,..- 0.00000 0.00000 0.00000 o. 00000 0.00000 0.000001 5 ceo. Cl- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001066 ceo. -- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001067 ceo. HSO<I- 0.04000 0.00000 0.00000 o. 00000 0.00000 0.000001008 ceo. OM- 0.00000 .0.00000' 0'.00000 0.00000 0.00000 0.000001069 ceo. MeOl- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001070 e.·. colo 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001071 Ca•• BCOKlt- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001072 ca·· B]O](OH).- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000·1073 c••• ,tOS tOM) t. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000'1074 Ca•• Br- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000'87
f> c.·· AafCO]Ia- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001 76 ceo. MtCO]U-· a.ooooo 0.00000 0.00000 0.00000 0.00000 0.00000Ion c••• Clot- 0.00000 0.00000 0.00000 0.00000 0.00000 o.ooooa

18f~
cao. HP02IOMla- 0.00000 0.00000 O.oooao o. 00000 0.00000 0.00000ea.· llpOaC01- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

1~0 c.·· llpOa ICO]Ia-- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000101 c••• NIJ02IC'OJU.· .. 0.00000 0.00000 0.00000· 0.00000 0.00000 0.00000
1082 c••• Ha_- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1083 ce.. ~- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
'~4 ca•• _.- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000105 "".. Cl- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
l~ac. "",.. _.

0.00000 0.00000 0.00000 0.00000 O. 00000 0.000001 17 "",o. ~- 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000

:og~ "",o. OM- 0.00000 0.00000 0.00000 O. 00000 0.00000 0.00000_....
NeO)- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

1~
Jt;!'•• COlo 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
"",.. .ION..... 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

1m
"",.. B]O] IOIIH- 0.00000 0.00000 0.00000 0.00000 ·0.00000 0.000001 J "",o. B.05COH••~ 0.00000 0.00000 0.00000 O.OOGOO 0.00000 0.0000010_ "",o. Br- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001095 Mg•• MlCOll~· 0.00000 0.00000 o.oaooo 0.00000 0.00000 0.00000

1~~
"",o. ..... ICOltJ·- 0.00000 0.00000 0.00000 o~ooooo 0.00000 0.00000
"",.. clot- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

18§~
ttg•• IlP02IOMI2- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000"".. lIJlQ2CO)- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

1100 "".. Mp02CCO))2_· 0.00000 ·0.00000 0.00000 0.00000 0.00000 0.00000
1101 "",.. llpOa IC01Uao- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001102 "",.. H.l_- 0.00000 0.00000 0.00000 O.OOOGO O. 00000 0.000001103 ""'o. ~- 0.00000 0.00000 0.00000 0.00000 C.OOOOO 0.00000
"O~ "".' _.- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1105 1lgOH' cl· 0.00000 O.OOOClO· 0.00000 0.00000 0.00000 0.00000
1106 1lgOH.

_.
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
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1107
_.

1l$OO- 0.00000 0.00000 0.00000 o. 00000 0.00000 -0.00000
11~

_.
011- C.cccoo C.ococc 0.00000 0.00000 O.ooocc O.OOCCO1i

_.
"""'- O.occco O.ocooc O.cccoc C.ccooo 0.00000 o.ococo1110

_.
«0). 0.00000 0.00000 0.00000 O.ccooo 0.00000 0.. 000001111

_.
BCON)4- o .oooco o.OOCOo 0.00000 0.00000 c.occoo o.ccooc1112 1lIlOH' .JO)(""'4- 0.00000 c.oocoo c .00CoC o. ccooo o.occoo o.coooo1113 1lgllH' B005COR14. o .oocoo o.occoc o.cococ 0.00000 O. 00000 a.aoooo1114

_.
B.- 0.00000 O.OCOCC c.ooooc o. cooco o.ocooc o .occco111S

_.
""4 CO) 13- O.cocco o.ccocc o.ooocc o .oocoo 0.00000 0.00000IllS

_.
AIlCCO)}) .... 0.00000 0.00000 0.00000 c. ccooc ' c.OOCCO 0.0000011 Ii

_.
C104- 0.00000 C.coocc 0.00000 0.00000 0.00000 C.OCOOO

111~ llgOH' IOp02 10111 2- 0.00000 0.00000 o.onoo 0.00000 o .CCoco 0.00000111
_.

1Ip02COl- 0.00000 o .000Co 0.00000 0.00000 0.00000 C.OOCCO1120 lIgOM. 1Ip02ICO))2'- 0.00000 O.OOCOO O.OCOOO 0.00000 0.00000 0.000001121 lIgOM. Mp01CCO)) 3 ..... 0.00000 0.00000 0.00000 0.00000 0.00000 o.ooocc1122 lIgON' 10_- 0.00000 0.00000 0.00000 O.oocoo C.OOOOO 0.000001123 lIgOM.
_.

C.coooo 0.00000 0.00000 0.00000 0.00000 O.OOOCIO1124 ItgON. _.- O.ClOOClO O.OOCOO 0.00000 0.00000 C.OCOOO O.coooo1125 ... CI- 0.00000 0.00000 0.00000 -0.01020 0.00000 0.000001126 M' so.. 0.00000 0.00000 0.00000 o. 00000 0.00000 0.000001127. M. l!S04- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001128 M· OM' 0.00000 0.00000 0.00000 0.00000 0.00000 CI.OOOOO1129 M. .MeOl- O.OOCIOO 0.00000 0.00000 0.00000 0.00000 0.000001130 M' co). .0.00000 0.00000 0.00000 O.OOOOD 0.00000 0.000001131. M, BCOMI4- 0.00000 0.00000 CI.OOOOO 0.00000 0.00000 0.00000
'1~ ... B'O)(ONIO- 0.00000 0.00000 O.OOooc 0:00000 0.00000 - 0.00000
" H. IMOSCOH) •• C.COCCO O.OOOOC O.OOOCO 0.00000 0.00000 0.000001134 M. Br.. 0.00000 0.00000 0.00000 o.oooco 0.00000 O.OOCOO1135 M. .... 'C01l2- 0.00000 o .cocco C.CCOOO O.OOOOD O. 00000 0.00000
l1rr M. MfCO))J." 0.00000 0.00000 c.ooooo 0.00000 0.00000 o.oooco11 7 M. Clot· O.OCOOO O.COOCO '0.00000 C.coooo 0.00000 0.00000
11~ M. ~10ll12- 0.00000 a.aODCO 0.00000 0.00000 o.oooao 0.00000113 M. 1Ip02C:O.- O.OOCOC 0.00000 O.CCOOC o. 00000 0.00000 0.00000
11~ M· 1lp02ICO))2'- 0.00000 0.00000 0.00000 O.OOCoo 0.00000 O.OOOCO114 M. ~zeCOJu··· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1142 M' 10_· 0.00000 O.OOOOC 0.00000 0.00000 C.OOOOO 0.000001143 'M. 1lPOO- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001144 M. .....- O.occoc C:OOOOO 0.00000 0.00000 0.00000 0.000001145· MlJIIIOM14' cl- 0.00000 0.00000 o~ooooo 0.00000 0.00000 o.oococ

m~ :::::::: so.. o.ooooc o.ocooo 0.00000 0.00000 0.00000 0.00000
JISOt. 0.00000 0.00000 0.00000 0.00000 0.00000 o.occoc1148 MlJIIIOMI4. OM- 0.00000 O.COOOC 0.00000 0.00000 0.00000 0.000001149 ItgBIOMI4+ NCO)· O. 00000 0.00000 O. 00000 0.00000 0.00000 0.000001150 MlJIIIOMI4. 4;03. 0.00000 0.00000 0,00000 0.00000 0.00000 0.000001151 ItgBIOKI" BCONI4- 0.00000 0.00000 O.OCOOO o. 00000 0.00000 0.000001152 ItgB COllI .. .30) 10M) .... 0.00000 0.00000 0.00000 0.00000 0.00000 0.00.000115:1 _IOMI4+ MOS(OIU4. 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001154 MlJIICONI4+ B.· 0.00000 0.00000 0.00000 0.00000 0.00000 o.OOOCO

m~ :::::::: MCCO'12- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
_(COlU_· O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000, 1!'7 M;B(OM••• · clot ... 0.00000 0.00000 o. 00000 0.00000 o.OOOOC o. 000001158 Itg.CONI4. 1lp021OMI2- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001159 MlJIICOMI4+ 1Ip02COl- 0.00000 0.00000 0.00000 0.00000 O.oococ O.OOCOO

11~ MlJIIIOIII.'
Npo1 CCOl) 2 __ 0.00000 o .coooo 0.00000 O. 00000 0.00000 0.00000

11 ItgB CONI" ND02 CCO" ] ••- 0.00000 O.DOOOO 0.00000 . O.OOOCO 0.00000 0.00000
1162 MlJIICOKI.' 1<2_. 0.00000 ' 0.00000 0.00000 0.00000 0.00000 0.00000
1163 MlJIICOM)" 1lPOO· 0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000

n~ ~:::~::
POt.- o. 00000 0.00000- 0.00000 0.00000 0.00000 o. 00000
Ci- 0.00000 0.00000 0.00000 0.00000 0.00000 0.. 00000

'166 CaB CONI 4+ ..,.. 0.00000 0.00000 0.00000 0.00000 0.00000 o.ooooc
"67 CaB(OM••• Ksot- 0.00000 O.ooooc 0.00000 0.00000 0.00000 0.00000

n~g ~::::: OM- 0.00000 0.00000 0.00000 0.00000 0.00000 O.OOCOO
MeOl- 0.00000 O.CCOCO 0.00000 0.00000 0.00000 0.00000

1110 C"'COKI.· • CO)~ 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000011;1 C:a8(Otu.· ICOHU" 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000\172 CaIUOM)'· '8.0) lOM).- c.OOOOO ,O.cooco 0.00000 o .OCCOO 0.00000 o.ooCOO117:1 CaRCON". NOSCOMI'· 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001174 caIUOHI"· 8<- 0.00000 0.00000 0.00000 0.00000 0.00000 O.COOOO117!i OlB(O}tt'· M ICOli 2- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001176 c..Cott.... AIIi(CO))] ... 0.00000 o. 00000 0.00000 0.00000 0.00000 0.00000lln C&BCOH)". C104- 0.00000 0.00000 0.00000 0.00000 o.oooao 0.000001178 C&8(OH) •• 1Ip02 10111 2- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001179 CaBCON)." 1Ip02CO)- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000n!? caaCOHH· ~2CCQ))2.- o .ooooc 0.00000 0.00000 0.00000 0.00000 O.OOOCo
Cl,JCOH),· 1Ip02 CCOl1)••- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

1I 2 CaBCOHI •• I<2POt- 0.000.00 0.00000 O.ocooc 0.00000 0.00000 0.00000
11113 C..(oHl'·

_.
0.00000 0.00000 0.00000 0.00000 0.00000 0.000001184 Cal (OHI •• POt·- 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000

I1~S -.. CI- 0.00000 0.00000 0.00000 0.00000 0.00000 O.OClOOO11 6 All··· $Ot. 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000011117
_..

M_- 0.00000 0.00000 O.OOOCIO 0.00000 O.OOOCO 0.00000

"K8 Ita·.· OM- 0.00000 0.00000 0.00000 o. OOOCO o. 00000 0:·0000011 9
_..

MeO)- O.COOOC O.OOCOO 0.00000 0.00000 .O.OOOCO· 0.000001190
_..

co," 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001191
_..

leON)t- 0.00000 o.ooooc 0.00000 0.00000 0.00000 0.000001192
_..

BlOlION..- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000119:1 ...... ..oseo.ut. 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001194
_..

Br- O. ccooo 0.00000 0.00000 0.00000 C.OOOOC o.ocooc1195 •... MCCO)12- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000"H AaI••• MCCO)) ,-- 0.00000 0.00000 0.00000 0.00000 0.00000 O.ClOOOO

~1~
Mi••• Cl04- 0.00000 'o.OOOCO 0.00000 0.00000 0.00000, 0.00000_..

1Ip021OMU- 0.00000 0.00000 0.00000 0.00000 0.00000 a.0000011 AlD+•• 1Ip02CO)- 0.00000 0.00000 0.00000 0.00000 c .00000 0.0000012 Am••• 1Ip02,COlU,- 0.00000 O.COOOO 0.00000 0.00000 0.00000 0.000001281
_..

Np02CCO)U·· ... 0.00000 0.00000 0.00000 O.coooo 0.00000 0.00000
12 2

_.. 1<2_- O.OOCOO O.OOOCO 0.00000 0.00000 o.ococc O.COOCO1203 ....... -- 0.00000 o. 00000 O.OCOOO 0.00000 0.00000 0.000001204
_.. .....- 0.00000 0.00000 0.00000 a .OOOGO 0.00000 O.OOOOG• 1205 AIICOl· el· 0.00000 0.00000 0.00000 0.00000 o.ococo 0.000001206 Aa<:Oh

_.
0.00000 0.00000 o. 00000 0.00000 0.00000 0.000001207 AolCOh KS04- 0.00000 0.00000 0'.00000 0.00000 0.00000 0.00000

12~ MCOI+ OK- 0.00000 O.ooocc o.ooocc O.COOOO 0.00000 O.OOOCO12 AIICOh MeO)- 0.00000 o .GOOOO 0.00000 0.00000 0.00000 0.00000
1210 Aa<:OI+ CO)· C.OOOOO 0.00000 0.00000 O.OOCOO . O.OCOOO 0.000001211 AIICO)· BCOH)"· 0.00000 o. 00000 0.00000 0.00000 - 0 .-00000 0.00000'1212 AIICOh B10lCOM14- 0.00000 0.00000 0.00000 0.00000 O.OCooc 0.00000
1213 MCO)' NOSCOHU. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1214 AIM:O.. ... 0.00000 C.OOOOO 0.00000 0.00000 0.00000 . 0.00000
121~ AIM:O). .... ICOlI)- 0.00000 0.00000 C.COOOO 0.00000 0.00000 0.00000
121 AIICOI+ _CCO)h- O.OOCCC O.COOOO 0.00000 0.00000 O.OOCOO 0.000001217 AIICO" cleM'" 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
12'8 ...,.,.. 1Ip021ORU- 0.00000 0.00000 0.00000 O.OOCOO 0.00000 0.00000
1219 l\IIC:O" 1Ip02CO)- 0.00000 O.OCOOO 0.00000 • 0.00000 0.00000 o.ooooc1220 AoCOh 1Ip02 ICC)' 2.- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1221 Aa<:Oh 1Ip02ICO"]o' - O.ooocc 0.00000 0.00000 0.00000 0.00000 0.00000
1222 MCOh 10....- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1223 ..""". MPOO' 0.00000 0,00000 c, CCOOo 0.00000 o .OOCOO O.oCOOO
1224 MCO)' _.- o.ococo 0.00000 0.00000 0.00000 0.00000 o. 00000
1225 'nl•••• cl- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1226 'Ib..... S04. C.COCOO 0.00000 0.00000 0.00000 0.00000 0.000001227 ft....• JISOt- 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001228 ft···· OH~ 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1~ ~.... MeO)- 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000012 ft· ••• co.- O.CCCOO 0.00000 0.00000 0.00000 0.00000 0.00000
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·1231 "'.... alOMI6- 0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000

1~E
ft•••• a'OHOMI.- 0.00000 0.00000 a.aaODO 0.00000 0.00000 0.00000
ft•••• B41015tOHlt. 0.00000 O.oooco 0.00000 0.00000 0.00000 0.00000

1234 ft···· ar- 0.00000 0.00000 0.00000 . 0.00000 0.00000 0.00000
123~ "ft)•••• ""'ICO'I J- a.OODDO 0.00000 0.00000 D.ODOOD 0.00000 0.00000
123<) 'Tb..... _.co:))J__

0.00000 0.00000 0.00000 0.00000 O.aCODO 0.00000
1237 ft•••• ~lot· O. 00000 0.00000 0.00000 0.00000 0.00000 0.00000
123~ 'f'b,•••• IIpOJ COM 13- O.OClOoD 0.00000 0.00000 0.00000 0.0'1:1000 0.00000
123 Tb•••• 1Ip02CO.l- O. 00000 0.00000 0.00000 0.00000 0.00000 0.00000
1240 'lb•••• IIpO) IC'O'12.· O. 00000 0.00000 a.QDDOO 0.00000 0.00000 0.00000
12dl ft•••• 1Ip03CC'O'I.··· 0.00000 0.00000 0.00000 0.00000 O,OClOOO 0.00000
1242 'lb•••• 112_- 0.00000 0.00000 0.00000 0.00000 a.DClOOD 0.00000
1243 ft....... IIPO&. 0.00000 0.00000 0.00000 0.00000 . O. 00000 0.00000
1244 ft•••• _.- 0.00000 0.00000 0.00000 0.00000 o.oaooo 0.00000
1245 I,IOJ.. Cl- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1246 002.·

_.
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

1247 1.10:3•• . 1tS~ .. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1248 uo~•• OH- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1249 UO~·· NCO'- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1250 UOil·· co3, 0.00000 0.00000 a.DOOOO 0.00000 0.00000 0.00000
1251 vo2•• BCOMIO· 0.00000 0.00000 0.00000 0.00000 a .0000~ 0.00000
1252 UO~·· B'OJlOltt4- 0.00000 0.00000 0.00000 0.00000 0.00000 o.oooeo
12&:1 '702•• 8405IOM)4., o.oooo~ 0.00000 0.00000 O. 00000 0.000(10 0.00000
1254 voa.. a.· 0.00000 0.00000 0.00000 o. 00000 0.00000 a.oooao
125~ 002.... .... leoJ'3· 0.00000 0.00000 O.oaDao 0.00000 0.00000 0.00000
1256 uoJ+.. AbC(:OlU·... O.OOOGO 0.00000 0.00000 0.00000 0.00000 0.00000
12~i V02•• clot- 0.00000 o.ooooe 0.09000 0.00000 0.00000 0.00000
1258 UO;l•• IIpOJlOHIJ· o.ooooa o. 00000 0.00000 0.00000 0.00000 0.00000
1259 U02.... 1Ip03CO'- 0.00000 o.ooaoo 0.00000 . 0.00000 0.00000 0.00000
'2~O uo:a;.. lIpOa lCO') 3.· 0.00000 0.00000 0.00000 0.00000 O.OODOO O. 00000
12 1 uoz.. NpOZ lC03) 3••• 0.00000 a .00000 0.00000 0.00000 . o. 00000 o.oeooo
1262 002.· 112_- 0.000000 0.00000 0.00000 0.00000 0.00000 0.00000
1263 U02•• IIPO.. 0.00000 a.oaooc. 0.00000 0.C10000 o. 00000 0.00000
1264 uo2 ••

_..
0.00000 0.00000 0.00000 0.00000 O. DOOOO 0.00000

1265 1'»03' Cl· 0.000000 0.00000 0.00000 0.00000 O. 00000· 0.00000
1266 1'»03.

_.
0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000

1267 _J. Hsot- 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1268 _J' OlI- 0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000
1269 1IpOJ+ NCO'· 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 '. "

1270 1'»Oa. co," 0.00000 0.00000 0.00000 0.00000 o. 00000 0.00000
1271 IIpOh SlCK)4":' 0_00000 0.00000 0.00000 0.00000 0.00000 ' 0.00000
1272 1'»Oa. a'O'IOHI4· O.OOODO 0.00000 11.00000 0.00000 0.00000 0.00000
1273 1'»03- llfiO'5COH)Ie 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1274 _3. Br· 0.00000 0.000'00 0.00000 0.00000 D.OOOOO 0.00000
127~ l'»Oao ""'CC'O)) 2- 0.00000 0.00000 '0.00000 0.00000 0.00000 0.00000
1276 1'»02_ _teoJ)3-- O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000
12n 1'»03- cl<M- 0.00000 0.00000 0.00000 0.00000 O.OODoa 0.00000
1218

_ao
IIpOHOllI3· Q.ooooo o.GOOOO 0.00000 0.00000 0.00000 O.OOODC

1279 _ao 1Ip02CO'· 0.00000 0.00000 0.00000 0.00000 0.00000 O.OOOQ~

1260

_3+
~3CCO:l)2.- 0.00000 0.00000 0.00000 o. 00000 0.00000 0.00000

1281 I'»OJ. Np02CCOJ.J·.- 0.00000 0.00000 0.00000 0.00000 o .aoooo 0.00000'
1282 1'»01- 112_- 0.00000 0.00000 0.00000 o. 00000 0.00000 0.'00000
1283 IIPOJ· IIPO<I. 0.00000 0.00000 o. 00000 o.oaDOO 0.00000 0.000001m Hp02. POI-- 0.00000 0.00000 0.00000 4;1.00000 0.00000 0.00000

u.iag PInER AC'TTVT'1"J' COD'FIC%mT JIlOll.l
1286 CI\arg_ Ba.lece :rGI~ .1~t ~.a
1207
1268 .- ,
1289 thU 11 • 1A'I'aI Probl_
1290
1291 FOR088 (Uo _ 10 UI. '£ellAIlIl.I'IIl'.~I""'I'CIl.DOC.I'OR088.1

1~ t_ Unlc.y (Dl~lonl••')1--: ;) 1..1 OU Cont:t.Mt

lZQ4 ~r.tl,ll"•• an.n C'I <Ievr" U1VIll
29~•

. '206
1297 US Specl.. a, Rl_..
1298
1299 Bl..-nt __ IfOlecu.lar ..Ight
1300 HYdr_ 1.00?90
1301 O>cyg"" '5.'9140

ng~ SOd I... 32.,Un
Pot...I,. 1I.09.l0

130J JSaIiJD.,.l~ 2•. JOSOO .
'305 ca"clu. 40.08000

i~
C!lIlorltl. JS.I'SUo
suUur )3.06000

1~
Cuban 11.01100
Po.lon 0.00000

'~1O !legl... 0.00000

1 "
Air 2....0'00

13'2 &or-on 10 .&1000
13'3 Bromine n.u.oo
1314 Tr.cel'El a .OOOCO
131~ ThllVl 23:11.0J110
1316 ","lUll • 2U.00000
1317 UIVl) 3)8. oa900

m~
NpIV, 2J?04120
Cl06· fELl It .45060

1320 _"'0 '0.97400
13~1 Ei.ec=t:ran 0.00000
1~22 ""uvo o. 00000
1 23
1324
1325 Spec::1.. NaIII8 PbaoG 1I01..t. ltd! Ch.tc_l Poc...tlU. u/"

m~ 1 KlO ""TEll 04\1..... 11.015 -,s .U'5
3 .... 110-

04\1___
22.910 -105.'510

1328 , R- R' 04\1..... 3'.0" ...113 .'570
1329 4 c ••• c.o•• .qu-.. 40.010 ·aa, .3000
1330 5 NIl•• , PIg•• .qu00Wl a..'05 ..113.t.IO
1331 , JIgOK. 1lgOH- 0_0 U.313 -J~I. 9600

'~
., H' H_ oqu..... 1.001 0.0000

l' I el- CI· -"" 35.451 -52.'550

1134
, _. _.

1lqIl..... t6. 058 -'00.'160
1, 3!:o 10 1IS06- ....,.- 8'1\'--- 17. 06' -3ot.UZO
I~G 11 011- OM- ......00Wl 11.oa' -n.USo
13 7 11 HCO'· IIC'O'- 04\1..... 11.0n· -2)6.1S10
1~8 U COh coh - 60.00' _·31J.'UO
1 . & 16 C021aql COJloql - •••010 -155.6800
134 15 caco)(oql COCO'I"'l!1 - 100.01J -.n.Sooo
1341 16 _'Ioql _Uoql - 86.'16 -.0' .1550
1342 n BIOM)3Coql BIOHI'Ioql --- 61 .•32 ·)to.8100
1343 18 aIOM)6- BIOH)6- 04\1..... 18.8)9 ...US.20~0
1344 19 B'O'IOHI4· 8JO::lIOllI.- alfU.MI\lI. UI.451 -163."00
1345 410 BI05 COK)". IltOSIOHI4' 0- 191.361 ·laU.l000

m~
:111 CalCCH)4. caBfOH.,h .qu..... 111; tlt "'6'2.:10000
21 IfPCOK),.. _aCOtU4· .qu"',," 10> .104 -6S1.810g

13<18 2' 81'. Br- • aqu,MIWI ".,0.. -ttt. nOQ
1349 2. elot- peI'Qlop,t. cl04- .qu00Wl ".451 ~'''.tSDO

m~
2S MOHI.q) •.•..• lto.t1t.rat•. bU•• 0Il.1y ---- :It.'" SOO .0000
26 HCl~aql ••.•.• ,to.tU.nt•• aeid.CIQl,y

_.....
...Ul 500.0000

1352 :1:1 HC:1OC Caq) ..•.. to.t1cr.te .•cld.wly .'l"..... 100 .•S. 500.0000
13$3 :II' Po.ton.•.............. POStn'YR. IaN .qu...... 0.000 0.0000
1354 3t _IC>ll •••••..••••...••_·UW.lOH -- 0.000 0.0000
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1355 30 Po_IOllCON) Ceq) ••••• to.titrate.bu. -- 17.001 500.00001356 31 .....,lODCaq•...•.••. to.tltr_~••ae14
_eoIIol

1.001 500.000013!ii 32 TraeerCaq) ••••.c:ouarvaU... u ..ce~ --- 0.000 0.00001353 n IUPO'C~) IUPOU~' - n.U5 -ICO.'OOO .135 U 10_- R2_- -- ".,n ·'55.9&00
Bg~ :15 MPQ4- 11I'OI' - n.no "".3670J' POlo ... POI.- --- ".172 -110.'610

i~ 37 ~2. ~h

_......
261.0'7 -16'.1270so NpCUOH Caq, ~20l1C'"'I) -- ~U.OS& -01.5UO

.. 13rs . " NpCUI0"'2- Np021OH'2-
_......

30•. 062 • -$05.12'0
• 0 ~2CO'- Ilp02CO,-

_.....
'a.056 -511.1120·1366 It "",2 lCOlt 2.- ~2CC:OU2.·

_.....
311.015 -101.'030'1367 12 _2CCOlt, ••- NpC))(COJ)].... - "'.075 -1011.,.10

1368 n ..... _.. _......
20.000 -211. "'01369 •• a.»). ..,.,.. _.
3OJ.DOt -.n.oloo

m~ . '5 MCCOJt2- MCC0312- --- '13 .011 -.,5.1100&, MCCO) J ... _ceo)))_.. .....-.. .21.021 '115.6600
1372 '7 MlCO"'2' glOMI). aqu-- 277 .015 -lU.U1D
lJ7J .1 .... IO"IJc.ql MCO")Jcaql .""...... Z9•• 03~ -.n.noo
1374 ,$11 Th•••• 'I"h•••• aqu-- 212.021 .. ttt."OO;375 so '002.... OCVl)03•• -- 270.021' -U•. ,IOO
1370 51 _20llCo"NI NpO'OlIC_' ao114 215.051 -&54. GlGD
lJn 52 Np020llc.-rl *02OMI.-or) .oUd. 216.0SC: -452.1120mg 5' NoIlP02COJl., ....2CO'C.' .oU4 152.011 -111.7070

51 1I03""'2ICOJl21.1JI'sABLa>JllO....LID loU4 &SI.OSS '''.''001380 55 _COlle' ........ CcI 10114 120.017 -561.18001361 56 ....10ll1l c., MIORIlI" .0Ud 211.022 -01.2'''0
.1~~ 57 _CCOJl2.6H20Icl ,0}14 "&.0" -11" ....01 3. sa_cel -..0& (c) lOUd. 117.172 -70'. ?Soo1384 '51_ !lDl\YdrU. loU4 lH.U. -5U.7100
1385 CO IIaKl tao&) 2..-A1:lbt.bltellte/Ol_erlt. 10114 l1~.IOO -1057.0500lra6 61 C..cl~.6H20 ADt.arct.iclt. 10114 21'.077 - -IU.65DO
1 07 62 caco3 Ar.;oDlte loU4' 10D.OIt -155.1700
1~9 n X2S01 Al"C&fIilt•.•0Ud. 17'.25. -512.1100
1 9 I •.1lIlC12 .6H20 'J,.cboUte loUd 201. '02 -15J .1000
1390 IS 1Ca2IIIf1_12 •'H20 l1oe41t.. loUd U' ••11 -UIJ.6000
1391 .. ""COIl'2 ttrucit. loUd 51.)20 -))5.4000
13fJ 6'7 ""lCOlC_12 1NI'uite 80UeS 1I0.on -U....OOO
1J J .. eaC03 cald.t. loUd 100.Oat ..455.6000
1394 " cae12.4H20__CaC12_'htrabydrlte loU4 113.047 -'tt.1000
1395 70 c••C12 CO"" .UH20_Co_,ortda ... 80114 567 ••67 -265•. 1500
13~ '71 Ca3C12 COHI2. tQO__C.OXycblorlu. loUd 20) .016 "77' .410013 7 72 D\lJCU.6H20 CarnalUu ••Ud ,3'77 .•5. . -1020.'000

lrJ 7l _SOl. 7t<20 1:I;>0_t.. ..Ud 216 .•61 -1157.1100
7.- C"aNa2 tCO) U. SK20___Qaylu.lllte· loUd 216.15' -U60.5000
'5 Ne.2CaCS04U Olaublrlt. loU4 211.175 -IOU .4S00

14()1 ?6 Casol. 2H20 -- .0114 172.111 - -725.$6001402 7? ,,"Cl HaUte 1011d. SI.4U -1.S4.noo
"1403 71 __.1H20_1t.

80114 221 .•5. -10'1.60001404 7t D\lJCl_.lIQO ILOlotu 1011d 2&1. t60 -n'.20DO
1405 aD IOICOJ b11clalte .oU4 100.115 -150.0'00

'l:W 11 ""_.H20 aleleUt. loUd nl.nl -57' .1000
12 Jt2lllIC_)2 .•1Q0 14oD1t.' 10114 3... 611 -1101.1700

1409 13 ....C.C_Il.21120~11.....1t 8alid 456.242 -17S1.4500
1409 II 1lllC03 ~Ilt. loUd 11:11. -'".'5001410 IS _2Cl COHIl ••II20-JllfOxYcblo.tda .0Ud ~07.1U -1039.-'000
Hll ., 1Ot504 MercaUite loU4 U6.U' -.n .5700
1412 .7 .IIa2SO'. 10100 "tro.bUU. 8011d. 122.111 -1111.1500
141J II ..H".... '7 "".~lt. aoU4' '11.217 -lOlt.2IOO
1414 It NaHCOl Mabeal1c.• • 0Ud. ••• 007 -U3.nOQ
.141~ '0 Ila2CO) .101120 Matron lOUd. 216.111 -ull.noo
141El 11 1lllCO) .lH2o ....qu.tloltoit. 80114 nl.)60 ·615.)000
1417 '2 Jt2No'tSO&)2.6HZO PlcrClWlltr1te/k:hoeD loUd '02.70' -15".10001m n Ma.2ca(CO))3.2M2:0-Plr.IClDlt. 80Ud 2&2.101 -10n .1000

II IUHIlCa2 (SOI/I. 2H20-"'lyl>oUt • • 0114 602.122 ·2212.5000 •
·1420 tS caCO)U2 '. PortlaDcUte aoUd 7I.ots ")'2.1:100
1421 16 UCOJ .)J2M20_Pota••b ....c.rbonat• • 0Ud US.22' -S17 .1700
1422 t7 ..HICCOlI' .1H20-l'-S_tearllo..... 80U4 nO.'l1 -2555.'000
1423 II ~1.6H20---"-"'-c.r_.o 80Ud. 210.11' -1006.1000
1424 ... It2HoIlIC0312.21120~'''ot......ftc_ lOUd. 251.241 -'71. 7400
1425· 106 DHC_'2_S..qulpo....l ......SIlll.t. laUd no .... -no.looo
1426 101 II03HC_)2__6aaquho4.l.......SI1Jf... 80114 262.012 -11'.6000
1427 102 Ila2COl.7H20~C01-Naptahydr••• • 0114 222.0'5 -101&.'500
H28 101 ItCl sYlvl•• • 011d 71.551 -161.1100
1429 10. neaC_12.H20 Sybw-'lC.. 80Ud 121.'07 -116•. 1000
1430 105 Illl2C.Cl6.12IQO___TacllYllydrtt. 10114 sn.5'0 -2015.'000
1431' 106 ...2.... -..stt. 1011d tt2.0n -512.1500
1432 107 N&3CO] .H20 'l'helW:JMtrlt.. 10114 121.00' -511 .•000
1433 101 "'1"IC01l2.2100 TrODa loU4 226.026 -160.JIOD
1434 10' ..28401.10H20 8or..,. .0114 In.lI7 -222' .1600
143r. no .lO"ll ..rl~l~Ud 80114 '1.132 ·UO."OD
1436·111 D50•.•IQ0-J-.....t.oI:lor.t...410_c, 8DUd. 2U .20t -1170.2600
1437 112 It2Bto7.tH4:0.___J-Tvtl'"a!Xtrat._uo_C» 80114' 305.49J -160 .•700
143

8
111 _2.•1Q0-"odl-.M1t4borot. 10114 117.15' -761.'200

143 11& "'SO•• SK20__ocll~hneaborat;. 8011d 295.111 -115&.100014. 115111JlO2.kCl.21Q0__1.1"_120_C' 8011d 160.272 -725.7700
14411m i'ruDcated ... Por.na "trix
1444 1 100 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01445 2 k' 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01446 , K. 0 0 0 1 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0·1447' .. ca••' 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 01448 5 _ ••

0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01449 , tIgOK+ 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01450 7 H. 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11451 • cl- 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o -1'1452 • SOl· 0 • 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0- o -2
145J 10~- 1 • 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 o -11454 11 OM.. 1 1 0 0 0 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 o -11m 12 HCOl- t 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 o -11:1 CO). 0 3 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 o ·2hit', 11 C0210ql 0 2 o -0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
145e 15 CoCOlI.q' 0 3 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11ft
16 MIJCOlloql 0 3 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 Q 0 0 014 17 8(0"'11....) 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 -0 0 0 0 0 0 01. 1 11 8(OM)4- • • 0 0 0 0 0 0 0 0 0 0 1 Q 0 0 0 0 0 0 0 o -114 2 11 8101l0HII- • 7 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0·0 0 0 0 o -1

1463 20 8&05(0IU•• • • 0 0 0 0 0 0 0 0 0 0 • 0 0 Q 0 0 0 0 0 o -2ag; 21 Cd(OH)f,+ • • 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
22 1IIIB10ll1I. • • 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 11466 23 .~- 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 o -1

1467 21 clOl- pe 0 0 0 0 0 0 0 0 0 0 0 0 0 o .0 0 0 0 0 1 0 o -1
1~ 2S JIM)H(Ilq) •••••• to.U 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 o '0 0 0 0 0 0
1 9 2' 1IC:1(~1 ..........tI 1 0 0 0 0 0 1 0 0 0 0 o' 0 0 0 0 0 0 0 0 0 0 0
1470 27 1IC1011 ....) ..... '0 .•1' 1 0 0 0 0 0 0 0 0 0 0 0 <> 0 0 0 0 0 0 1 0 0 01471 2' Po.lon ..•..•..••••• 0 0 0 0 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 0 0 1
1472 2t ".,,100............. 0 0 0 0 Q 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 o ':'1
1473 ]D PuloD.(OK) caq) ••••• 1 1 0 0 0 0 0 0- 0 1 0 0 0 0 0 0 0 '0 0 0 0 .0 0
1474 11 _1001....) •....... 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0.' 147f. J2 'ft'.eer(aq) ••••• coaI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 01416 11 IU_C••, 1 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0loin :It IDPOf,- 2 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 o -11479 15 N'O" '1 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 o -2
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·1.79 II 101.· 0 • • • • 0 • 0 • 0 0 0 0 • • • •-.
l~O

J7 ~, 0 , • • • 0 • 0 • 0 0 0 0 • • 0 • •JI ~OIIlO<lI • , • • 0 0 • 0 • • 0 0 0 • • 0 • •l.ll U _"011)2- , • • • • 0 • 0 0 0 0 0 0 • • 0 ·-.n _leO)· 0 • • • • 0 • 0 • 0 0 0 0 0 • 0 ·-.'~.
U ~IC01l2__ 0 • • 0 • 0 , 0 0 0 • • • • 0 o _,. , U _UCOlll __•

0" • 0 0 0 , • • 0 0 • 0 • 0
o _.

·1:ff oJ ...... 0 0 • 0 • 0 0 • 0 • 0 • 0 ,
U_h 0 , 0 • • 0 • • • 0 • 0 ,

1m os "'ICOlll- 0 • • • • • , • • 0 0 o _.
n .... ICO]l).- 0 • 0 0 • • , 0 • 0 • o _,,,- ., "'10111" , , • 0 • 0 • • • 0 0 0 ,

\491 •• "'IOlllJ10<l1 • , • • • 0 0 0 • 0 • 0 •"!J ., "'.... 0 • 0 0 0 0 • • 0 • o _.

'" '0 ""20. -0 , • • • • 0 • 0 • • • 0 ,
1.9<4 SI ..,oJoM1..,..II___ • , 0 0 0 0 • 0 0 0 • 0 , 0 0
I·nS' ~0I11_.'___ • , 0 0 0 • 0 0 0 0 • 0 , • •"

S, _:lCOIlI)___ 0 , , 0 • • • 0 • • • • • • •1. 7 $I ~_llCOJ)2lIIJlI • • , , • • • • , • • • • 0 •
l~~

U .........Uel____ • • • • • • • 0 • • • • • • •It ... ,Olllllll____ , , • • • • • • • • • , 0 • 0 •

'm
51 _U,OJll.11I20Iel_ 1212 , • • • • • , • • • 0 • • •, , n ....OOle. 0 • • • • • • • • • • , 0 0 , • 0, ,,- 0 • • • • , • • • • • • • • • • •, .0 _.HIOI'Ol....OI>IItIllt • • • , • • • , • • • • 0 • • • 0

" It "",,,12.11120- " • • • • • , • • 0 • , 0 • • •
1~

Ol..-l 0 , • • • • • • , • • • 0 • • •un_ o • • , • • • • • • • • 0 • • ••• R(le12 .111><> " • • , • • • • • • • 0 • • 0

:!8! " 1la211111_1l.IH:lO ." , • • • , • • 0 • • • 0 • •II ... ,011" , , • • • • 0 • , • • • • • • • •1m ., "_11_,1 0" • • • • • • • • • • • • 0 • • •..- • , • • • • • • • • • • • • 0 • • •1!12 ., "00::12.'1120 ~ 0 • • • • • 0 0 • • • • • • • • •'" '0.,...,UlDIIIl.1J1I20_ nil • • • • • 0 • • • • • • • • •151. n Ce2.,UIDII1I.1CI0__ • , 0 • • , • 0 • • • • • • • • • •
\r~ 12 DlVCU .11ll<>- " • • , , • • 0 • • • • • • • • • •". 1) ..._ .•1120____

II II • • • • • 0 • • • • 0 0 • • • •'" ,. -'lCOlll.~1Il0_ 10 II , • 0 , • • • 0 • • • 0 • 0 • •1516 15 II&JCallOll"- • • , • 0 , , 0 • 0 • • • 0 • • 0 •151g .. "'_.21120 • • • • 0 • , 0 • 0 • • • 0 • • 0 •'il •• 1IoC' • • , 0 0 • • • • 0 0 • • • • 0 •, -, ....._ ....10 n 10 0 • , • • • • 0 • • • • • 0 • •
1~~~

., lllOIlCllOI.JlllO__ • , 0 , , 0 • • 0 • 0 0 • • • • • 0 •.. - • , • , 0 • • , • • 0 0 0 • 0 • • • •
a~~ .. "'_.H><> , • • 0 , • , • • • • • • • • • • •12 DxglI01I2.11QO__ ." • • • • , • • • • • • • 0 • • • • •
lh~

n .....,..,IOIU.llllo ... • • • , • , • 0 • • • • • • • • • • •It""",l • , • • • • • • , • • • • • • 0 • • • • •1m n IlIllCIIOll'I.IKI<>- "
, • • , • • • • • 0 • • • • • • • -. • 0

11...- • • • , • • • , • • , • • • • • • • • • •
1~:W: .. """1Ot.IOlUO- 20 II , • • • • , • 0 • • • • • • • • • • •.1 """_)1 .., • • • • • , • • • • • • • • • • • • •
:l~

II IWCOJ , , , • • • • • • • • • • • • • • • • •'0 Ila2col. ,olllo 1011 , • • • • • , • • • • • • • 0 • • • •
l~rr

" """"].IH><>____ • • • • , • • • • • • • • • • • • • • • -.'2 DxgIIOt12.IIIJO .Ie n .. • , • • • , • • • • • • • • , • 0 • •
l~' 7

n IOoJ""ICOllJ.21120_ • • , • • • • • , • • • • • 0 • • • • • •to lJIIOeoo2llOt,".JJQo. ... • , , , • • • • • • • • • • • • • 0 • •
1~ " ""IOMII'

, , • • • , • • • • • • • • • • • • • • • •,. ItlCOJ.)lllI2o ~.. , • • , • • • • , • • • • • • • • • • • 0 •1tY n RIHOlC01II.JJQO__ 10 n • • • • • 0 • • • • • • • • • • • • • •.. """""l.llllO___ U .• • • • • 0 • , • 0 0 • • • • 0 -. • • • •15~ '" IU*>lICO)11.21tl0_ , • , , • • • • , • 0 0 • • • • • • • • •"" 100 ItlHI_12.-ho'9<01po , • • , • • • , 0 • • • • • • 0 • • • • ,
1~~ 10' 1Oo1"I_U__'_ , • , • • • • , 0 • • • • 0 • 0 • • • • •1~5 101 1IOICO).11110-'., 1110 , • • • • • • • • • • • • 0 • • • • •,,~ '01 ..,1 • • • • • • , • • • • • • 0 • • • • • • •"" 10. 1tlC.,IOtIl.ltlo , , • , • • • , • • • • • 0 • 0 , • • • •
l~~

lOS "","""II.nltlo I' 12 • • , , • • • • • • • • • • • • • • • •10. lItJlOt 0 • , • • • • • • 0 • • • • • • • • • • • •,,~ '0' _coJ.H2o • • , • • 0 • • • 0 • • • • • • • • • • • •155' 101 "'.'CO»I.II<2O- , • , • • , • • , 0 • • • • • • • • • • 0 •1552 1011Ol.2..01.10KJ<>__ un , • 0 • • • • • • • • • • • • • 0 0 • •IS!';} 110 IIDIII' 0 , , • • 0 • • • • • • • • • • 0 • • • 0 • •15~ III _ ••IllO-><·_

'" 0 • 0 • • • • • • , • • • 0 • • • • 0 •1~5~ II' """01.1""0__-"" ·"
0 , • • , • • • • • • • , • • • • • • • •mf IUIIOIOJ.IKJ<>_ • • , 0 • • , • • • • • , • , • • • • • • • •III ....'IOI.SI120__ 10 U • 0 • • , • • • • • , • • • • 0 • • • • •

1S5~ U~ _1.1IoC1.2112O_1" • • , • • • • • • • • 0 • • • • • 0 • • • • •155 ...................................................................................................................................
"'"
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A'ppendix K: Listing of BMW.:..,NP_AM_RTEsT.RHOMIN and References ·Cited in
Listing'

K.l Listing

I 2.dl ·",,«VI02OH«~odl••••IIpCVI02OKt~odl·
2 2."" 'NpCY)02OH(-.ar) ••••"P(VI02OK4..-or)·
3 2.d] '~CV)02CC),.) ••••*ltPCV)02COJ c.) t

~ 2."" '1Ia>lp02COllla2COll.Il'&)1Ip02 CCOI12C.,·

.5 2.d] IooOIlCOl Co,
2.d] ....eOHllI.'

1 2.d] _eCOlI2.6H20101

,i 2.d] 'MFOIlc)

nBO.dO C.to6 Anbyo1rlto CIte p.D-1UlliS
11 2.411 HUltsotl2 Apbtbl ~.11te/Oluer1c.
12 2.d] caC12.'H20 Antarctic1te
13 ::It&D.dO COCOI Ar-vonlte CRC p.I-ln ,liS
14 2663.410 u_ Arcanlt. CRt' p.'-1I1111S
15 2.d] 1IgC12 ••H20 81.eboftte
16 2250.<10 . _CSOIlI2.6H20 l100dit. eRe p.R-lI11115
17 2190.40 ""IOH) 2 BlNclte CI\C p.B-lI1z1IS
lB' 2.411 ""COl 1_12 Burll:.lt.
19 2121.40 COCOl calcite CRC ~.I-ll1,lIS

20 2.d] CIIC12 ••K20 eaen 'hltrabydrlte
21 2.d] co.cl2 COKI'. 1>100 CO<!lC)'ehl0ddoo A
22. 2.d] C&2CIZ(OH)2.IQO . COCl><)'ehlorldoo I
23 1'02.dO _n.•lI2o ClmJaIUt. cae p.8",U11115
2~ U17.dO ",,_.7H20 I&>o_t. CIte p ••-1I1 1115
25 un.dO CoNa2ICO» 2 :5H20 oaylu:.lt:. cae p.It-UlIUS
26· :nOO.dO Jl&2C'a CSOC) 2 01auberlte eRe· p. &.-1811115
21 2)]5.410 c....... 21120 - C1tC p.B~Ullln

2a. 2U5.<l0 HaCI Kalit. C1tC p ••-llllllS

~
2.d] ",,_.•H20 ~lt.

~15D .clO _1_.lH20 ~1D1t. CJtC p.B-1I111lS
31 2.d] ICItCOl ltaUdltoite
:>2 ~.571.410 ",,_.1<20 ll..ulte C'RC p .•-181111S
33 2.d! g"" tSO<1l2 .61120 t..oaite
34 2.d] ....COlS04ll.2H20 LabU. celt
~5 3210.410 IOgCOJ l!IagDUit. eRe p.B-lI111lS
,,6 2.d! . ",,2Cl(oHl1..H20 tIgOxyc.hloZ'leSe
3; . ·2.d] - tterealllt.
as 1.'0,410 Ho.2506 .101120 M1n1>IU... CIIC p.I-1ll .US
39 2.d] U"5«_17 Xi.lIlite.
~O 2.d! IIOIlCOJ tlabcollte
~1 2.d! lia4:C01.I0H:20 Hatroc
012 2.d! IOgCOl.JH20 __It.

43 2.d] VttgCSQ4)2.'IGO .1C'I'OMIrlt./SCJ)oefr,
~~ 2.d] Na2caICO])2.2N20 Plr..oait..

~
2.d] UllgCa2 C_,6 .21<20 Po1yllal1t.
2.dl C'a(OH)2 PoE't1&D41 te

41 2."" gCOl .1I2H20 Pot...i_ CarbObat.
40 2.d] ItIHUC0115.11l20 It-_l_t.
49 2.d] JlRaCOJ .,,"H20 It-Ka-C&rboMt,e
50 2.d] 1t2..... ICOI12.2H20 Potaaal\1l11 !'rem.
51 2.d] lO"e_'2 suqulpotuab. S\lUate'
~2 • 2."" NalNCS(4)2 • ..qu.b041wa SVUate
53 2.d] lIa2COl.7H20 Ho.2COl·Haptobydr...·
5~ lho.d' RCOI Sylvite ac p.I...1.1 ~US
55 2.d] l<2caCs061> •H2O SyD;wt.
~6 2.d] ""2C11.C16 •12H20 'I'I,e:bytIyd:r 1U
.57 2.d] Ho.2sot ~t.

5g 23S5.d. II02COl •IUO 'J'btil1llODllulte eRC p.I-Ul.US
59 2UO.dO ,,"1M ICOll>. 2H20 Trona eRe:: p.B-1I1:lIS

'60 171S.dO """07.101120 lor"" CJI.C p.D-UllltS
'61 2.d] 1101111 lor", Acid ~l1d

62 2.d! 0_..1120 It-Plmtu.ol'ate 110 Cl
OJ J .0] l<2U07 .•H:20 I.-'htnborate IlO CI
~ 2.d! »-802.."1120 S04J.um lletaborat.
65 J.dl HaBSO'.SK20 1041_ Ptmtabolrat.
6G 2.d] _2 .!loCI. 2100 ,....,l.lt. C2D C)

K.2 References Cited in Listing

Novak, C.F. 1994. "Development of the FMT Chemical Transport Simulator: Coupling
Aqueous oe,-asity and Mineral V<?lume Fraction to Phase Composition.to Proceedings ojthe
Fourth International Conference on the Chemistry and Migration Behaviour ofActinides and
Fission Products in the Geosphere. Special Issue of Radiochimica' Acta. R. Oldenbourg
Ver~ag: Munchen, Gennany.

WeaSt, R.C. 1980. CRC Handbook ·ofChemistry and Physics 60th ed. Chemical Rubber
Publishing Company, Boca Raton, Florida.
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Appendix L: Sample Output File ''BATCH_DOC.OUT''

'!'Otal Mol.. 1Io1U1cY IIGI/UUr OUcrlptol'

. S.SO~12I.al s. U,.,e••ol ,. "\OII:_O'S
2.000001·01 ].OtOUR-01 ".Utl'I.OJ
1.10000E-Ol 1.10511E-Ol 3.UOUE_0)
'.100011:..02 '.1510::11:-02 "1. "'5l'E.OJ
1. 000008- 02 1.00521£-02 3.UOUa·oa:
1.000008-01 1.0052111-01 '.45516E_01
'.'''SCI-06 1.00516.·03 S .•620SB.Gl
'.nOI12-05 ,. ,"2521-05 '.000"8·00
'.tuIIE-OS '.,U55B-05 5 ..,I1BSB_O 0
,. '8171.1-08 . I. cc..nR.. O'? .,. '1"OR-03
1 . O."IE.. oe '1.0'5552-0' 2.U_118-06 2.1:IE-1O
'.51412E-OI J .532611:-01 1 ...51:12B.. 03 - .... 00B-01
5.27t15E-11 5.)OU18-11 . 6 ••1626£·06 2.nB-l0
6.t1'15E-07 ,. '5215B-01 1.'SI3'5... 0~ 1.2••-10
I.OUOae-07 I . 09775E- 01 '.''"158-0) 1.62£-10
6.U....E·1S '.U671E-15 6.1'0668·10 2 :618-10
1.653112-11 1."aUR-11 I.Ut&1E.. OS ).21E-ll
1.u01'IE.. n 1."',U.-11 I.OUIOE·06 '1 •• '8-10
1.t165t2-U I.U65_2-U 1.t&)1J1-1Q 1.21E-l0
2.1U'O:l"'U '2.205012-16 ,.7062:lB·l0 2.828·10
'.OnUII-15 '.OS'~OS:-U ).ln17I-10 1.1:18-10
0.000008.00 0.00000£.00. O. 00000••(10 ·CS:.Ua..Ol
o .oooooa.oo a.OOOOOR_OO O.OOOOOE.OO - •."R.OI
o . 000001.00 O. 00000••00 O.OOOOOE_OO -1.151.01 .
O.OOOOO£..CO O.OOOOOR.OO O. OODOOR_ 00 -:I ••IR.OO
0.000002.00 O.OOOOOE_OO o~ 000008. 00 -1 ~01B.Ol

O.oooooa_oo 0.000002.00 0.000002.00 ..1.1IB.01
o.DO OODB_OO 0.00000...00 0.00000._00 -1.011:.. 00
Cl • C1ooooa. 00 0.00000&.00 0.00000...00 -6.UB.00
O.OOOOO••OCl O.oooooa.oo 0.000008·(1(1 "'1. $)1.01
O.C10000.R"OO . o. 00000...00 O.OOOOOB..OO -1.S2••0'1

nrr va.)

I!ydr....en
OJ<YlIen
sod1_
l"ot.u.l...
_1_
c..lc:l...
Cllol'1D.
IIUl.r""
euboD
Pol lOb
1leg10ll
AI.
Ila...,.
ar_
'frac.1'11
'ftlC1VI
MUUI,
OCYJI
I/pIVI
C'l06 .. U:L)
PbaQ'bol"»
B1ectl'OD
<:bUll'

'1.001
O. '7295
0.1206
0.12.2'
Q .120
0.2212

1.000
0.2001
O.~U,

0.65"
o.2JJ2
Q.79SD

1.000
1.000

0.6112
0.6""0
0.4110
O. nlS
0.1256

1.0011
0.7)13

1.C100
1.000
1.000
1.000
1.000
1.000
1.OCa
1.000
1.000
1.000

'.nonE-01
1. 67085E-Ol
1. '''16£-02
1.13153£-02
'7.J4U'B..O]
2.241118·06
1.00000Et-00
_ .00U6E-05
2 ... "15E·05
6.6137GB-OI
2 . SIi:l2IE-O'
'.11"'1-011
S.J2Z06£.. 11 .
6. "73)6£..0'7
1.U921E·0'
•.2U05E-15
5.t6087£-11
1. 611SIE-11
1.'0201E-11
2.10277E-16
'.Oonn-u
1.0000DlhOO

'1.00000£..00
1.00000':.00
I.OOOOOe:.oo
1.00000E'00
1.00000E.00
1.000008·00
1 .000008.00
L .00000••00
1 . 000001.00

A4;. IIq/Uc.el'

1. llUn5'E.05
•••71'7 665'8. os
6.621887)'1_01
).11011155E_02
1.12611601E-0)
, •02'.'3:54".00
3.t2012,50£.0)
3.3:i1J:U7'5B..OI
1.207)52008.00
0.000000001:.00
0.000000008:.00
O.OOOOOOOOE_OO
I. a.a"26ISE-03
0.000000008_00
o .000 OOOOOR_ 00
0.00000000£.00
O. DOC 000001.00
0.000 000002.00
0.00000000£.00
O. 00000 OOOB.OO
0.000000002.00
O.OOOOOOOOS_OO
0.000000001.00

1007.11851901202 11/1
D.OOODOOOOOooocooa.ooo •

'.'2"......01
2.0UUE-01
1.101161-01
, .1191,SE-02
1.00lUI-Ol
1.00IUE--03
1.0010111:..01
1.00115E-06
I .OOOoS1!-ot
1.CD70n:-OT
1.0n'Ue-OI
1.5UUE-OI
S .J2~06E-ll

6.'72)6E-01
1.100ta2-01
6,1'''702''15
'.721102-11
1. 65"'l1B-11
1.n212E-1)
~.21U2.-U

6.0nIlE-15
o.000001.00
Q .000001·00
0.00000".00
o. 000 DOr.OO
O.OOOOOK.OO
O.OOOOOB..OO
o. 000001:..00
C.OOgoo••OO
O. COOOO••OO
o. a00001..00

1.101"0l'E-02
5.51501520'._01
2.010U0652-01
1 .0052 052)£-02
6.61]26"U-OI
1 . 005] 052 3E-041
1.10512575£·01
1. 00S205~3"-OJ
1.005_0521£-06
0.00000000•• 00
0.000000002.00
0.000000002.00
I.ooS~oSnB-o'
O.OOOOOOOOE_OO
0.00000000••00
O.OOOOOOOOE.OO
0.000000001.00
0.000000001.00
0.00000000.1_00
o . 0000000 OhOO
0.00000000£.00
o .OOOOOOOOE_OO
1. 12ll'121£-16

Aq. "'lultyAq. 1I01.Uty

Dlnlilty buM ~f11 "IDS ancS l'iIat:l .ol\1tlONl
"teet rel.tlve enor WI IlaCl deDIIlt.y

sol\ltloD Pa.raBeten· Sued OD. Speclr1.s DeIuIity
SQLUI'IQR Wl, 0.,,.'21'71"'212IS Uun
'I1lS 10.7170555UntO 11/1·

SolutioD. hr.-ten, ca)culeted
stllm'IOII lOoSe 1002. 5tnU05512

. H2O MASS "1 •n.~c1.2""&0
'I1lSIIl/l<g1 10.161209561]'20 .

_lUo<I SolUUOD _lty
DIllC$1T't' 1001 .1l'5U04202

lQa &'ftR
He. Me·
c1- C1-
ON- OK-
k. ...
sot_ SOl_
tID (OHI:3 -ru.eUec... c....
C03- COl-
BIOHt.- IIOHt'-..,.. Mg.-
ttgOs_ P.IgOH.
t!IICO)(aql II;CDllaql
caCOHaql cecol,aql
NCO)- . 1ICD1-
Mg. COK)... _10M) I·
Cd(OK)h caBCOR)h
81OHtJCoql 8H'''IJC&q1'
H_ M·
<021-.:a1 CO2 C&ql....... --IllIt ICO)) 6. 3K:i10--' .."equ.leubonaU
""'501.5100-"odl-.Pentalta....
MaB04I .MCI.2M20_~lelt__ 120_CIC.- _It.
NaK3 4sot ) 2.-APbtbl tall t.,Oluerlt.
caeU.'1OO M~tjclt...
Or.CO) _10.
1:,U06 M'cu.1te
1IOC'13.61QO 'l.CbOS!lte
IIa2IIg l.co&) ~ •,,11]0 lloMlt..

U.1Dg Mel DeIUIltY Corr.l.tlon
1.lOZ~Z)6'R.02 1.1UI6UCI.O;l
5.5UsaUl£_01 5.5611IU511.01
2.00000000E-01 2.01625(66E-01
1.00000000E-02 1.00I12112E-02
1.00000000E-0) 6.6(611761£-01
1.00000000g..0. i. DOIl2"1UE-GI
1.10000000£-01 1.101U0052-01
1.00000000£.. 03 1.00812.712£...03.
1.00000000E-OI, 1.0011213_1-01
0.000000001.00 0.000000001.00
O. 000000008.00 0.000000001-00
0.000000002-00 o. OOOOOOOOE.OO
1.000DOOOOR-O' 1. 0081::I132B·01
O.OOOOOOOOB..OO O. OOOOOOOOE_OO
O.OOOOOOOOE.OO 0.000000001:.00
O.OOOOOOOOE.OO O.OOOOOOOOE.OO
0.00000000£:..00 o.ooooooooa+oo.
0.00000000.+00 0.0000000(1:£.00
o.oaOOOOOOE+OO D.OOOOOOOO••OD
0.00000000£-00 O.OOOOOOOOhOO
o. a000 ooooa.oo 0 . 00000000.1.00
0.00000000£_00 o. OOooooooe-oo
1.11.0S....'E... U 1.1211..5:11....1'

w1ll ealculat. 0_ t:or B]OJlOH)t- BJ03(t»IU ..
• 111 calcule.te g__ £01' U05COKU- acOS4OMU-
w111 e.-leul.t. g EoI' lfC1(aql tD.t1'tr-_U.lllc14.only
wilL c.laalate g--. 1E0r I18,OM(.-;) •.••.. t.o.tltl'.t.......Obl~

DfPUT tile DaIDe 1. IU1. IL"CU.8II. nrr. UlIl BA"ft:IL,DOC. DI; I
DGUESIii f 11. IMIiIDe 1_ lUll I£CBAB8 ."",.UH IaA'I't1l..DOC. IRI3OBI'SII
OUTPUT f U. ...... 1••U1. ISCIWIII •nrr.WI u''I'Ol.JXIC. OUT; 1
C~ Ul. _ to 01,ICC_.l'lfr.IlltlftlrJHlJIP..JoIUI'I'UT.CHDIIlAT,1
"'lIl$4Irat\U'e 1. Hard Co4ed .. 2.1.15K
I.PD.'1"I11lAftt8ATell.J)CC'.1.DJ to Ul,..tru,e/dooe\amt -8A"fOI. I"WUI
DA'I'AlWl2. _U/PlfU, I/pIVt-IIo00C0)·OH-C1-Clo< CIIIIUI,
.5.01.31 MC%I1I-...-Cl-CO)-..,.-POt I_II ,I'IIPtO. Pfl. RFFIIU.IIFPU ........... 1

1
2
S
4
5
II

~e10 .
11 ••• ECHO 'PIl1JIT 01" ·e:KDIDAT' Fn.8 wotJt.D U HBJl!: •••
12 ••• BD APPENDIX " ......
':3 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
1~

19'7
l~
20 ••••••••••••SOU1lU.ttr PROI:llfC1I' VlOt.A'I1aJ9·············
~~ .. IIg'COHU Rn1Clto... 1.CD'I'+U"

23 soU2'DlL.I'I"f ftol:Ut"1' VIOLA.TlClllIIo iIII ..

~3 .. tllt2elCOK.J."H20~al'1d.'" '~U· OO'"

2e 2 Sol""Ulty ,,"_eo vlolAltl....
27 M41DQ1 .oUd lIgCOHU 8nu:lt.
28 • 1l::loVtlr_1ona for :DI.tch pb1lll U
29 1l.FD.TrrRAT.lSBA~.1Iuto 111uatrat.·/~r. ·8i\TCK- t'UIIII
30 0l1'ABAS£;. lO'tW8f./N86, IJP(V) -Ma-<:o]-oH-cl..cl04 fNRU); .
~ n. D1.31 M(III' -If,a-C'I''C03'''SQ4...JO.& 1P'R.S1tIt, f'RP1IO. "I.Rn'RJ2.lRh'tt ,1Utn't.. )
33 Pru.we- 1.000008.00 l"J Am ~I'.tur.. 2. 'I.B.O~ i III blv1.D

34 lU...atal AaJwl4anc•• f6r 'Iub Probl,.

~~ Ta..1 Mol••
37

~
~O

~~
43<\.,
~~
~7

46
49
SO
51
52
53
54

. 55
§6
57
se·
~3
61
62

~
65
lie

fa
69
~O
71
72
73
7~
is
76

H
79
80 TABLIl OP CQOCIlIftIlATICllIS f'llt Mtal nnDI
BI62 _1.. _
U
8~
~
89eo
~
93
8~

95
96
9,
Be

1~
101
102
103

1~
18h
l~
111
112
113
114
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Appendix L: Sample Output File tog).

1.15 "'ICOJl'~)2 auztelt. O~OOOOO••OO 1.000001+00 1.000 O.oooooa+oo O. 000001.00 0.00000••00 -1. 618.01llG ea<:o] c:a,lclte 0.00000••00 1.000002_00 1.000 O. oooooa.oo 0.00000.1.00 .O.OOOOOE_OO ·'.011-01,11; c.c12. 'H10__cac12..'folUlOIoydrlt. O.oooooa.oo 1. OOOOO~.OO 1.000 O.oooooa.oo O.OOOooe_oo O.OOODGE_aO -1. zn~.Ol118 Ce]cllI0H11.K20__ea~lorlde I 0.00000••00 1. 000001:.00 1.000 0.000001+00 o. GaOOGE_aO a.OOOOOR.OO -l.'.E+Ol119 KlIgCU.'IOO c:anelllt. 0.00000.'00 I.oooooa.oo 1.000 O.OOOOOR+OO 0.00000••00 0.00000••00 -1. 1t._Ol120 1tg_.7100 lpeoalt. 0.00000••00 1.000001000 1.000 0.000001.00. O.OOOOOE_OO o.oooooe_oo -1.0•••01121 CeIIo2ICO]1 1. 51130___Geyh...lt. o.00000...ao :I. .000001:_ 00 1.000 0.000001.00 O.OOOOQ:I.OO 0.000001.00 -, .11••00122 lla2ea '_11 cn.\IlIIel'lte o .oooooa.oo 1.00000.+00 1.000 O. 000001+ DEli . o.ooooaa.oo 0.000001. 00 -1.'11:.00123 CeIOf, .1)1]0 - 0.000001.00 1.00000B+00 1.000 0.00000• .00 o.ooooal.Oo O.OOOOOB·OO ... 3.1'71.00124 I'oCI HaUte 0.000001.(10 1.00000£,:.00 1.000 0.000001.00 0.00000••00 0.000001:+00 -3.501+00125 _.'K:lO~lt. O.oooooa.oo 1.000001l·00 1.000 O.OOOOOZ+OO 0.00001)1.00 0.00000£+00 -1. 0'••03·126 KlIgCI_. )H20 blDlt. 0.00000".00 .1.00000£.00 1.000 O.OOOOOE+OO 0.000008+00 O.OOOOOB+OO "'1.5]1+01127 1tHC'O] bllc:1Dlt. 0.00000£.00 1.000001+00 1.000 0.00000£.00 0.00000£.00 0.00000£.00 -, .542+00128 1tg_.100 al...rlte 0.000002.00 1.00000a+oo 1.000 0.00000.+00 O. 00000&.00 o.oooooa.oo ...1.218.01129 UtlgC_ll,.lQO l4QDlt.. 0.00000••00 1..00000••00 1.000 0.000008+00 0.00000£.00 0.000008+00 ....l.'~a.Ol130 " ..ea1_)] .lHl0 IAbU.....,t 0.00000.1·00 . 1.000001.00 1.000 0.000001+00 O. 000001.00 0.000001·00 -1.338+01131 HgCO] ICape.1c... 0.00000••00 1.000001·00 1,000 0.000001+00 0.000001.00 0.000001.00 ...5.]11:.00132 ItglClIONI].'K:lO~lorlde O.oooooa.oo 1. 00000£.00 1.000 0.00000••00 O.OOOOOE·OO 0.00000£+ 00 ·5.17E.00133 .""- H.real11c.._ o.oooooa.oo 1. 000001.00 1.000 0.000001.00 O.oooooa.oo O.OOOOoa.Oo -1.'72£.01134 1Ia2_.10100 Hlnb111t. 0.00000£.00 1.000001:+00 1.000 0.00000••00 o.oooooa·oo 0.00000£..-00 ., .121·00
13S 1Id02.1H20___Sod1......t.aborat.. 0.00000£.00 1. OOOOOE.OO 1.000 O.oooooa.oo O.OOOOOE.OO 0.00000£+00 - •• 15B·OO13G NaHr:Ql *bcol1t. 0.000008·00 1.000001·00 .1.000 O. 000001.00 0.000008+00 0.000001+00. ., .su.oo
137 ~CO).10H20 _trOll O.oooooa.oo 1.00000••00 1.000 0.000001.00 o .00000&+00 0.00000••00 -S •••••OO

l~
1lgCO]. ]100

_-.1..
0.00000£.00 1.000001.00 1.000 0.00000£.00 0.000001.00 0.00000••00 ·a.04E.Oa

K:2JfV(SOtI2 . ,H2O PlcraMrlt./~ 0.00000£.00 1.000008+00 1.000 0.000001:.00 0.00000£·00 0.000002.00 ·1.51••01
1'0 Na2CaU:OJ» 2. 2H20___P1r••=lt. 0.000008.00 .1.000001..-00 .1.000 O.OOOOOB.OO 0.00000••00 O.OOooOa+OO ....6.]51.00141 ~1_1•. aIOO-Polybellt. 0.000001:+00 1 ....0000••00 1.000 0.00000••00 0.00000••00 0.000008.00 ...2.3111.01

·142 ea 10HIl Portl_lt. 0.000001.00 1.00000.'00 1.000 0.00000•• 00 0.00000..·00 0.000001+00 ·1.101.+00
1'lJ

=i~~~~~~==~:=~:
0.000001.00 1.00000£.00 1.000 0.000001.00 0.000001+(10 0.000001.00 -1.UE·Ol144 0.000001+00 1 . 000001+00 1.000 O. 000001+00 O.OOOOOE.OO 0.000001+00 .., •• '1:.00145 laNllllI<:O]ll.11130_Potua1",,-Tl'CDe 0.000002·00 1.000001t.OO 1.000 0.000001+00 0.00000£.00 0.000001+00 -l.lla.Ol

146 JUM Csot 12_S..qu.lpot.... b .....CUlf.t. 0.00000••00 1.000001+CO 1.000 0.000001.-00 O.OOOOOR.OO O.OOOOOE.OO "'2.JO£.011 7 ""]M '_12__...qul.04I......BulC.t. 0.000001.00 1.00000EoOO 1.000 O.OOOOOE+OO o .QOOOOI.OO D.OODOOE+OO -a.IQ.OI148 1102<:0] .'IOO~CQ' -HoptlOloydr... 0.000008.00 1.00000£400 1.000 0.000001:.00 0.000001:+00 O.OOOOOB+OO -$.UI:.OOld!! .Cl SYlvl.. O. 000001.00 1.00000E.00 1.000 0.000008.00 0.00000£.00 0.000001+00 - •• 1]£.00150 Il2C.t_Il.lQO "YDCIeolt. O.OOClOO••OO 1.000001.00 1.000 0.000008.00 0.000001:+00 0.000001.00 - •• '21:.00151' Itg'cecu. UH10___Te<:h)ob'..tdt. o.oooooa+oo 1.000008·00 1.000 O.oooooa.oo 0.000001·00 0.00000£·00 ... '.S91:.01
152 Na2 S04 'nMD&r'd.l te 0.000008+00 1.000001.00 1.000 0.000001.00 0.00000.+00 0.00000&.00 ... s.O]s.OO
153 II&2CQl. H2O ~~t:l'lt. o.oooooa.oo 1.00000E.00 '1.000 O.OOOOOB.OO 0.00000••00 0.00000£.00 ... 6.'76£+00154 HalH ICQlI a.11130 ........ 0.00000£.00 1.00000£.00 1.000 0.00000£.00 O.OOOOOE.OO O.OOOOOE.OO -1.32••01
155 Na2at07.101l20 eor"" 0.000001+00 1.00000a.Oo 1.000 . 0.000001.00 0.000008.00 O.OOOOOE.OO .) .16.+0l
156 ICOMIl IorllU'cII\.SOU4 0.000008.00 . l.OOOOoa·oo 1.000 0.000001'00 0.000008.00 . 0; 000001:+00 -1.0.a.031~- ltII$oa .•JUO.-Jt·...t.Utor.c._ t lO_C) 0.00000.+00 1.00000a.00 1.000 O.OOOOOZ.OO 0.00000••00 0.000005.00 -t .'7,a.Ol~.

156 1Q.NO'7 .•K20~-'f'IItrallOr.t._CJO_C) O.OOOOOt.oo 1.00000a.00 1.000 : 0.000001..00 0.000008.00 o.oooool·ao ·].5'8.01159 ••H6ClOt" Mi...lt. 0.00000&.00 1.000001:.00 1.000 0.0000011.00 o.oooooa.oo 0.000001.00 ,,:,,1.0'••02. Hill eaten (OK) 6 .131120_e.&OX)rCblorla A 0.00000••00 1.00000••00 1.000 0.00000&.00 0=00000£.00 O.OOOOCI.OO -1.2'£+01161 NaOHCaql •••••• to. tltrae.-e.ba8•. OD.1y 0.00000£.00 0.000001:+00 1.000 0.00000£.00 0.0000011.00 0.000008.00 -2.UE.02
1G2 Hel Ceq) ••.••.. eo. t1tr..c.•••c14.OlIlly 0.000001+00 0.00000£.00 1.000 0.00000!.00 o ;oooon.oo 0.00000£+00 -1.S.••03'163 8"OS COMlt. NOS (ON) 4. 0.000008"-00 0.000001·00 1 .•UUI-Oa O.OOOOOE+OO 0.00000£.00 0.00000••00 -) .)6IhOl
164 8]O]lOH"- l'O]lONI'- 0.000001.00 0.000001.00 O.]]U 0.00000'.00 0.00000£..-00 0.00000.·00 -2.701·01
165
166 pH (-log[.... ]), p••II·log' ....11 la.U]] 12.71'0
161, o..oUc CoetUciut. 0.,U612
168 EquiUbrl\D lUI C'J • tt .]03]11
18!! IoniC' 8tt.-gtll (_I • 0.111115
170 Deoolty• .... /101 - 1001.11. ,;, CC02C8 I , 1011[CCOllgl)- . •. ,na·n -u.'172
173 .mlll. - wat_r •..l ..Uty'" S. _1_ frae:Ucm IClIO 11). '1MfU.~ pha••
174 - a- ·."le.l1ty· and -activity· are g.. partial pr••are.
175 - ·DNc:rlptor· ~... 17G ·da/1tt/1D10 tor 8peC1u '11th DODs.ro CODe•• (COD'ArgeDCe criterion)
177 ·£atur&t1oll IDCSu tor alIMra18. 51.10910C1AJI/~1m ·log10 ••ctivity) for &qUeou ~1.. '11th very _11 cODC_trat10D1:

l1l0
·lOOlolpartial pr".llr"e) for gu..

T ""te1 g,..,.. -s. ]01701.,••0]
1 2
1 3 ~t.al D1agODal 1IWer.1oM ..
184 Tot.a1 Stolcbl-.USc It-opt1a1aatlcma . ,
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Appendix M: Sample Output File "Np....NaCCBM_LOG.OUT",

DIPUT file~ :L.8IUll(scu.aa.nrr.UMIIIP~.IN,l

DlCUESS: fl.1.~ 1.tUll(SCIABI.JIM'I'.1JIlI1"'~.1:DJSSSI1"
OUTPUT fl1_ ~·i.IUll(S'C"M8A.nrr.UMllO~.ClCJTll
CHDll»o.T U1e _ 10 Ul ..-=-.rwr.,,"I-..-JIP~."-T,l
~r.tUl'. 1. Hard C'ocIM .. 2,. .15&
lenet:.u'k TITR.lft" JTo1:)l_. LclG10 option, JfP(Vl02 vit.b. COl til $.61801.1 JlaCl
OATUASll. _""'6, 1lPCV)-..-COI-oK-C1-e1o& lIm"l,
'S.01.31 MtIII)-"-Cl-eo)·IOt-~ (......"ftJ"tO,"l,~.n.U'P,..llApp,.)

QIRTBt4 o..leal PoteU.l.
·n.un

~10S.1S10
-111.'S10
-)21.1000
-11) .•"0
-251,"00

0.0000
-S2.n50

-IOO.'UO
-104 ...20
-n.nso

-2)6.1510
-111."'0
-155.6100
-....1.SOOO
-601.1550
-nO.l1oo
-465.2000
-,n.1100

-12U.I000
-In.loOo
-1S1."00
.-n'. noD
-",. "00

500.0000
500.0000
500.0000

0.0000
0.0000

500.0000
500.0000

0.0000
·460.'000
-'55. '600
-61,.)610
-610...10 •-J" .1210
-411.51'0
-50'S .'1'0

1llI" .,.. M.
MlCOI· ft·•• • uc....•

.' ,
OK- ICOJ-' col-1.- Aa'COII2- ""ICO))'.;"
"pu2ICOIl)" Mp02(CO),) ..- 10_-

.IOKlJI*l1 ....2OHleq) 1DP04leq)

Mol.Wt.
1'.01$
:11.'10
)'.GII
40.010
2".305
01.112

1.001
'S,tSI
,I.GSI
n.Ou
17.007
11.0n
60.00'
46.010

100.011
".H4
11.112
7'.13'

1....$1
Ul.2"
111.'11
l01.1U,·

".'0'".'51
1'.''''
"_461

l00.'S'
0.000
0.000

17 .007
1;00'­
0.000

91 . .,5
'6.'1'7
'5.'10
".'12

2".0"
11' .0S"
]03.0'2

ca••
: .....

1.0000'-06
1.00001-U

50

1I01eculu WeiGht
1.00ltO

15."'4.0
22.,.171
".o,no
24.10500
.0.01000
)$.4$100
32 .06000
12.01100

0.00000
0.00000

2'.14000
10.11000
It .'0600

0.00000
232 .0)110
241.00000
231.02900
237.04120
'''.45060
10.'1400

0.00000
0.00000

_.
.1011011)4­

pe Il1>02 (08)2-_.-

It.
eaRrOK•••

20

u

tl-.Dt ....
1Iydr­
O>\YIIon
6041_
Potu.1Wl
...p ..lwa
C.lci__

. Cblor1.M
sult:v
CarbOD
prg_lOD_1....
1<1.
aoron
••oa1ne
TracerSl
Tl>lrv)
"'IU1)
UlVII
"P(V)
C10<1- tEL,
PbDopIoo.....
EIlICtI'OD
ClIu1l.

115 IpeCl..

~J.. _ 'Pbue

1 tOO D1"D .qu.ecIWI
:3 .... 1tIa+ aq'Ieo\UI
:sit· ... ~
• ea.. ea•• ~
5 _.. Ncr·· ~
, IJIOOH+ 1IgOH+ 1l4'l*OWl
., H+ M. ~eo\a'

• Ct- Ct- ~~
, sot- sot- aqueoull

10 KSo&- KSOO- ~-.
110M... ON.. AqUeot.18
12 \CO)- .\CO)- _

11 CO). CO). ~
14 CO2 (eq) CO2 1*1) ~
15 caco) (eql cacoJ (*II _
U IlgCOJ (eq) IlgCOI (aq) __
n 8(OKlJleql .1000tlC*lt _-.
11 8(011)4- 8IOK)4- _
11 830)(011)4- 830)(08)4- ~-.
2.0 ..OSCOHU- a40S(O.n.· equecNa
21 CdCOH)4' CdIOllI" __
:31 IIPCOIU h -,-(OM... equ.eou.-
21 8r- . ..- ~eoI1a
24 clot- pere.hlont_ clOf..- ~
2.$ RaOHCaq) •••.•. t.o.t.ltnt.......ODly ~
2' *11..;:) ......•..to.tttnt•. ae14:cmly ~
:11 Helottaq' ..... t.o.t1t,...t ••ac:lcl.oaly ",ecM&a
21 PaetOll ••••••••••••••••POlrnvs:.JCIt tlqU-.oua
:It RegIon••••••••.•••••••IIIOATtVI. JaR equ-oua
]0 Po.JCD(OtU laq) •.••. to.tlu.t....... ~
J1 ICIIe(jloDC*lI ........~o.U...t •. ..,ld _
11 -n.e.rtaq) ..•..eaMU"fttlW1.t.n.eer ACI'leGWI
1) KI.... 1...) KIp04(*I) '_U 10_· IQ-- _
)5 JCIIOI- HPOI- ~
" POf,-- P04-. ~
" ~3. 1Ip02. aqu~
1. "I>02OK(aq) "I>02011Ceqt aqu-.
n ....)(OKl)· "1>02(011)2-. ~eoI1a

C1­
1(01114­
C1o&­
KP04.
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AppendixM; Sample Output File "Np_NaCI_BM_LOG.OUT'

115 .0 1IP02CO)- 1IP02CO)· - 32;.056 -5U •.,20
116 U 1IP02ICOJl2.· 1IP021COJl h- -- )".OIS -10' ••010-'1, n 1IP02ICO)lS••- ""'2 (C'O].))••• -- "'.075 -10n.nI0I1g 'S All••• ....... -- 243.000 -201.61'0 .
.11 ... IIICOJ· ...,.,h -- )01.00' -'72.0'00120 'S ",coI12- "'CO)12· aqu- 261.011 • ·615 ...00
121 ., MCCOJU· ... ..ICOll)·· aqu- 621.026 -'15.6600
122 67 "'OHI2' "COllI 2+ _CZUMu.. 217 .015 ·In.''70
123 u ..,OHllI..,1 llolCOH))laql .qu..... 2".022 -662.'500124 '9 ft....'. ft...... oquoou.o 211.0Jl ·'''.''00125 50 uoa... UfV%)02•• ~ 270.026 ·ttl. noD

.126 51 1lp020H log041 'lP0201t1ogOdl 00114 216.05• -'SO.0100. 127 52 1lp0201t I_r) 1IP0201t C...rl .0114 2.'.05c -.52.6&20
128 51 _2COlCol ·_2C011.1 .oU4 JS2.066 -7U.7070
12!! S. ""1IP02 CCO) 121.)..JlllAlll.Cl..Jll_ ao114 451.035 ttt. "00
130 55 oaOHCOlfol MOItc:olCol .c»Ud 320.017 -561.1100
131 S. "IOItIJI.1 _(CHUce. aoUd. 2".022 ....12.2JtO
132 57 _CCOIl2.61120101 10114 .U.O" -UII.'UO133 51 AaPCM(c) AIIPOfi eel ao114 )57.072 ..10'.1500
13<1 StcOS04 ~1" 10Uel U6.U' ·S]].7100
135 60 MaD (sot) 2~thlt.a_l1t../Ol..erlt. .0114 Jl2.'00 -1057.0500
136 61 CaC:U-••1120 Antare:tle1te .011d. 2n.on· • ..i.6500
1'~ 62 CoCO) 'vagoDlta loU4 100.0" -655.1700v,
~~

I) JU_ ~C8Alt.• • 011d n'.2S' -$]2.1100.
.. II;CU .•H20 8bchoUte loUd 20).)02 -lSl.l000

.140 .5 _1_12.61120 'loedlte a0114 13".461 ...Un.6000
141 II Ilg(OHI2 lnacit. ao114 51.120 -))5.'000
142 67 !IoOCOlllOt12 et,ar)telte ao11d :Ito. on ...1"9.'000

lii II COCOl CII1clt. .011d 100.0" "55-••000
" ce.Cl~ .tH20__c.aCU_TetraJsydrlte aol1d1 lll.at? "'''1. '000

145 '0 ea.e12 (OKt 6.1JtQO_C.~blorld • .-. .oUd ~''7. '" -2651.6500
1~6 71 C02C1210HI2.H:l0__CO_lorl40 8 .0Ud· 203.0t' -77•. 1)00
1 7 72 IQlgCU. 61/20 c:an.aIUt_ .0114 i77.ISO -1020.3000
148 7) ""lOt. 71120 ....oatt. .01l4 2....., -1157.')00Me 76 COlCLllC0112. SH20___GOyl"".n. .0114 2" .15. "'13,o.5000
150 1$ lI&2CatSOf.t2 Ql.~flt. _0114 27•• 175 -1067 .1500
151' 76 COIOO.2H:l0 lOYP- .0114 172.168 -725.5600
152 77 !IoCl Kalle_ ao114 SI.'U -1St. nOD
153 7. ""1Ot.6H20____..__1t• • 0114 2a•. 'SO -10n.'000
154 79 IIlOCIIOt.)H20 Ia1A1t. aol1d 241.,.0 ·nl.2000
155. '0 IIICOI Jal1c1Dlte ao114 100.US ...3S0.0500
.,~ 11 1lg$OO.H20 k1Me:rlt. ao114 U6.n. -571.1000
1..lt 12 GIlgCIOt12 ••H:l0 140Dlte ao114 3".6'71 ... ltO)."'OO

'~
n Ilo'COl_I).2H:l0~11""'lt aoU4 .5'.2<2 -1751.'500

15 II IlgCOl *",,"lto ao114 ".116 -61&.tSOO
1 IS Ilg2Cl (OHll.'H20--"llO><)'<:hlorl40 ao114 207.116 -1021.6000
161. II IDI60t MercalUte aoU4 n6.16' - -411.5700
162 ., Jla2S06 .10H20 KlraltUlta aoU4 U2.1" '1011.1500

'163 II a.HllSOII7 "b.lte .0114 n1.~]7 ·]OJ9.~'OO

1~ " HoHCOl Nabeol1te 80114 .. :007 -161.1100
to ICa2C01.10H20 ..trOD aoU4 2".161 ·UI2.7ioo

166 n IlgCOl. )1120 Ne.~lt. _oUd n'.160 ... "S.1000
167 .2 I.1IIgCSQtl2.6K20 P1CfOMrlteJIICbotI:D aoU4 40J.10. -lS96.1000ira 13 Na2C&CCOJt2.2JQO-,ln_anlte aoUd 2.2.10' -1071 .1000

,. a2JI;C02 '_I' •21120-1'01\11>011t. aoltd 602.122 -2212.5000
170 'S CalOMl::l - Pol'tlaodJ.t. _DUd, 7•• 095 -362.1200
1,1 96 IUCOl.)/2H20-Po....l ....euboDot. 80114 165.221 -577.1700
172 ., 1:8K4 CCO) I ,. 3K20-lt...Sequ.... carboDat• • 0114 710.'" -2555.6000
173 .UIQIoCO).11I20-,,-Ilo-eubcmo.. ao114 2)0.111 -100'.1000

'174 It It2HoH(COI12.21120-Po...ol....ft..... ao114 251.261 ·171.7tOO
175 100 1:3"(50412-,&e.qulpot..al\11ll..SUlfat. ao114 310.411 -,SO.IOOO
176 101 Na.JRCSGt)2__S••"""te041"SUlfat. 80114 262.0n -119.6000
177 102 ICa2COI.7H20..-JCOl-_~ato aoUd 2)a.005 -10".'500m10J ttl . &ylvlt. ao114 7•• 551 ·U....OO

10. IQcaCS<M)2.K20 ~tt. _0114 321 ••07 -U6t.IOOO
.180 105 1lg2CaC16 •12H20___....cbYbY"rlt. _oUd 517 .5'0 -a015.9000

181 106 Ha2IOf. ~t. aoUd ltZ.Ol? ·512.3$00
182 107 Ila2CO) . H2O Th~tl'lt. _oU4 n •.oo. -511.'000
183 10' 1Io3HlCO) 12.21120 ftOllO aoUd 22'.026 ""0.3100
184 10' 1lo2IlI07.10H20 Borax .0114 111.'" -222' .1600
185 .1108(0111) Borl><..J\ClcLOO114 .0114 n.112 ...110.1100
186 111 0508.t.H20----'"-PeQt.aborat__ IJO_C't 80U4 2".20' -1770.2600
187 112 J:JM07.tK20___J,..,-.UUJo..ate..UO_C) 00114 lOS.'" -1161.0100
188 111 1CaB02 .•tDO___S04t......tabor.t. 80114 U7.'5' ...761.t,00
1811 114 Ndsoe.SK20.---.o41~t~r.t. .0114 295.111 -US'.IOOO
190 115 ......a .lloCl.aH20_'1'Hpl.1te..120_CI ao114 160.272 -'725.1700
191

1~1.3 'rrU.nCeted II.- P0nl.11. Matl'ix
194 1 H2O 2 1 0 0 0 0 0 0 ,0 0 0 0 0 0 0 0 0 0 0 0 0
lilt> • 2. Ita. 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
196 1 a. 0 0 0 1, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19, I ca•• 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 O. 0 0 0
198 5 ttg.. 0 0 0 0 I 0 0 0 .. 0 O. 0 0 0 0 0 0 0 0 0 0
19 6 HgOII. 1 1 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
200 7 H. 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O. 0 0 0 0 1
201 I Cl- 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o -I
202

, _.
0 • 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 o .0 0 o -2

203 . 10 ...... • 1 • 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 o -1
204 1.1 OM- 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O· 0 0 0 o -I205 - 12 """,- 1 1 0 0 0 '0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 o -1
206 '1) CO]- 0 ) 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 o -a

·207 1. C0210ql 0 2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
208 15 C.COlIOllI 0 ) 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
209 16 IlgCOlloql 0 ) 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
210 17 81OH11I....1 ) 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
211 1••COllI4- .. • 0 0 0 0 0 0 0 0 0 0 I 0 0 .0 0 0 0 0 0 o -1
212 " 810110111'- • 7 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 o -1
213 20 ..0510H.... • 9 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 o -2. 214 21 CdCOM". .' • 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
215 2a """OHIO' • • 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
216 23 81'- .0 0 0 0 0 0 0 0 0 0 iI 0 0 1 0 0 0 0 0 0 0 o -1
217 2' Clao· pe 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 o -1
21S 25 KoOHI ....) ...... to.t! 1 1 1 0 0 0 0 0 0 0 0 0 0 0 O' 0 0, 0 0 0 0 0 °21 2. Helloq) ....... to.t! 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0·' a 0 0 0 0 0 0 0
220 27 IlCI061aqi ..... to.t!' 1 0 0 '0 0 0 0 0 0 0 0 0 0 0 0 0 0 '0 0 I 0 0 0
221 ~. Po.•Ion....•........ 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1,
222 2' JlegJon•..•...•..•.. 0 0 0 0' 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 o -I
223 3D PoaloDtoHl I~) ..•.. 1 1 0 0 0 0 0 0 0 1 0 0 0 O' 0 0 0 • 0 0 0 0 0.m 11_'".,1............. · I 0 0 0 0 0 0 0 0 0 1 0 • 0 0 0 0 0 0 0 0 0 0

32 'tr.cerCaql .....CODoI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 • 0
226 )l 10,..1....1 J • 0 0 0 0 0 0 0 0 0 0 0 0 0 O. 0 0 0 0 I 0 0
227 16 112"'- 2 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 o -1
226. 3$ DO.. 1 • 0 0 0 0 0 0 o. 0 0 0 0 0 0 0 0 0 0 0 I o -2
22tl U fOf.-- 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 o -1
230 17 1lp02' 0 2' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
231 " 1IP02OH I.q) 1 3 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
232 )9 1lI>02(OHI2- 2 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 o -1
233 .0 Ilp02COl- 0 5 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 I 0 0 o -1
23<1 U 1fSlO2(COJU-- 0 • 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 o -1
235 02 1lp02lCOJ 1)•• - '011 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 1 0 0 o -5m n ..... 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 ).4 MCO). 0 ) • 0 0 0 0 0 1 0 0 0 0 0 0 • 1 0 0 0 0 0 1
238 .5 ..ICO)))- 0 • 0 0 0 0 0 0 2 0 0 0 _0 0 0 0 1 0 0 0 0 o -1
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Appendix M: Sample Output File "Np_NaCCBM_LOG.QUT"

239 ., MCCOUh .. 0 , 0 0 0 0 0 0 , 0 0 0 0 0 0 0 1 0 0 0 0 o -1240 ., .... COK)2. 2 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1241 .. AIIIOIllllaql , 1 0 0 0 0 0 0 0 0 0 0 0 0 0 Ii 1 0 0 0 0 0 0242 ., !tI.-. 0 0 0 0 0 0 0 0 0 0 o. 0 0 0 0 1 0 0 0 0 0 0 •243 SO 002•• 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 '0 I 0 0 0 0 2-244 51 NpOIOHI09oc1l___ 1 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0245 52 1IP02OHI_rl___ 1 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0 0 0 02j6 51 _2COII.I___ 0 5 I 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 I 0 0 0 027 S. IIalllP02 fCOll 2 I'IJ!I 0 I , 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 I 0 0 0 0248 55 AoOIICOllel____ I • 0 0 0 0 0 0 1 0 0 0 o .0 0 0 1 0 0 0 0 0 0249 56 ... IOIllllo'____ • • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0250 57 _'CO'12. 6M20Iel_ 12 12 1 0 0 0 0 0 2 0 0 0 0 0 0 0 , 0 0 0 0 0.0251 51 Ie.POt Cc) 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 } 0 0252 5' c:e.soo 0 0 0 0 0 1 0 I 0 0 0 0 o . 0 0 0 0 0 0 0 0 0 0253 60 lIIIJO I SOt12~tblt 0 I I I 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 o .0254 n caC12. 6HlO____ 12 6 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o.255 u CoCO, 0 1 0 0 0 I 0 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 0256 6] DBOt 0 0 0 2 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 025; " 1lgC12. 6HlO____ 12 6 0 0 I 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25~ '5 1Ia2IIIl(6OO 12.omo_ 112 2 0 I 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 025. "101I10812 2 2 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0260 67 lIa.ooII_I2___ 011 • 0 0 0 0 2 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0261 .. coco, 0 I 0 0 0 , 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0262 61 caC1.2.&K2Q__COC I 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0263 70 COOC12IOHU.I'IaO_ '2 It 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0264 ')'1 C&2C12COHU.IOO__ 0 , 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0265 72 I<IIgC:ll.6H20___ 12 6 0 , , 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 02GG 7J lOlI"'" .11120____ 1411 0 0 I 0 0 , 0 0 o· 0 0 0 0 0 0 0 0 0 0 0 0267 14 COIIa2ICOI12.5H20_ 10 11 2 0 0 I 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0265 15 Ila2CoIS..II___ 0 I 2 0 0 I 0 2 0 0 0 0 0 0 0 o. 0 0 0 0 0 0 0269 16 CoSOt.2H2o____ • • 0 0 0 I 0 1 0 0 0 0 0 0 0.0 0 0 0 0 0 0 0

~t~
71 IlaCI 0 0 1 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 071 101I600. 6lUO____ 12 10 0 0 1 0 0 , 0 0 0 0 0 0 0 0 0 0 o· 0 0 O ..0272 7t IQtOClSOt.21120__ 6 1 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0273 10 IOCCOI I , 0 I 0 0 0 0 1 0 0 0 0 0 0 o· 0 0 0 0 0 0 0214 811011604.KIO____ 2 5 0 0 I 0 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0275 12 JWOgI6OO12.6mo__ 112 0 2 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0276 8l "".CoI6OO11.21120_

• U
0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 o . 021, .. IIIICOI 0 2 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0218 .5 I1112ClIOKIJ. OlUO__ II 7 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0219 .. IOIS04 I • 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 -0 0 0 0 0

2g0 .7 Ra2SOt .10IQO___ 20 16 2 0 0 0 0 I 0 O. 0 0 0 0 0 0 0 0 0 0 0 0 02.' ...IK6C6OO11____ 621 0 • 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0282 It IIOHCOI . 1 2 1 0 0 0 0 0 1 0 O. 0 0 0 0 0 0 0 0 0 0 0 0283 '0 Ila2COl.l0H20___ 20 U I 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0284 11 IIIICOl.lH20____ 6 6 0 0 , 0 0 0 1 0 0 0 0 0 • 0 0 0 0 0 0 0 0285 '2 It2HIJlSOt) 2. 6M20 Pie 12 1& 0 2 I 0 0 2 0 0 • 0 0 0 • 0 0 0 0 • 0 0 •286 t) Na2C. CCO] J~ •2HZO_ 0 I 2 • 0 , • 0 2 0 0 0 0 • • 0 0 0 0 • 0 0 02117 ,. 1I2ItIICA21 SOt) 0 .2H20_ o 1I 0 2 I 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0288 tS COIOKI2 2 2 0 0 0 I 0 0 0 0 0 • .. 0 0 • • 0 0 0 0 0 02ee ,. lOoo2.1/2K20_Pota 2 0 0 2 • 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 •290 t7 .IKUCO'U.'H20--lt 10 21 0 I • • 0 0 • • 0 0 0 o· 0 0 0 0 0 0 0 0 •291 ,. lClloool.6K20___ 12 • 1 I 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0292 .. IWlaIIICOI12.2.K20_ 5 I 1 2 0 0 0 0 2 0 0 0 0 • 0 0 0 0 0 0 0 0 0293 100 IOKI_12_'_quipo . , I 0 , 0 • • 2 0 '0 0 0 0 0 0 0 • 0 0 0 0 0 0294 101 N&1HCcoaI2__' ••qu I I 1 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 • 02e5 102 Ila2C02.7K20-,C 1& 10 2 0 0 0 0 • I 0 0 0 0 0 0 0 0 0 0 • 0 0 029G 101 acl 0 0 0 1 • 0 , • • 0 0 0 0 0 • 0 0 0 0 0 0 0 029, 100 DCa I 600 12 .1120__ I , 0 I O· 1 0 2 0 • 0 0 0 0_ 0 0 0 0 • '0 0 0 0

~
lOS IIgICOCU.12K20__ 20\2 0 0 2 1 6 0 0 0 0 0 0 0 0 0 • 0 0 • 0 • •106 *2'0& 0 0 2 • • 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •300 '0' IIalCOl.H20____ 2 • 2 0 0 0 0 0 I 0 0 0 0 o . 0 0 0 0 0 0 0 0 0SOl 101 1Ia2KlooJl2.2H20__ 5 .. 1 0 0 0 0 ·0 2 0 0 0 0 0 0 0 O. 0 0 0 0 0 •302 10. 1la211407.101U0__ 20 n . 2 0 0 0 0 0 ,0 0 0 0 • 0 0 0 0 0 0 0 0 0 0.303 110 810HII R 2 I 0 0 0 0 0 0 0 0 • 0 1 0 0 0 O. 0 0 0 0 0 0304 111 0501 ••1I.20.-.Jl·.... I 12 0 I 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0305 112 1<20001.01l.20--lt-t'ot

• II
0 2 0 0 0 0 0 0 • 0 • • 0 0 0 0 • • 0 0 •~06 III _2.'K20-S0 • 6 1 0 0 • 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0

~07 lie NaBSOe.SK2o__.oes 10 II I 0 0 0 0 0 0 0 0 0 5 0 0 0 • 0 0 0 0 0 0
~ga 115 _2."-CI.2K20_T 0 0 2 0 '0 0 I 0 0 0 0 0 1 • 0 0 0 0 0 0 0 0 0.....................................................................................................................................
310 ' .
m~ til. n- 1_ Ull(aeIA8I.ftft'.UM)ftft'-"-...JfJt~.RHOMDI,l

• ll11ver.SOM for- batcb pb1.ll S6
rift Y2.1313 18"",_k Tl~1'I! Probl_. LOGIO cpUOI, "PIV102 ..ttl> CO) 1n 5.611101.1 1laC1r4 D>.'IU.U1t, _"""6, "PIVI-...·C03-0K·CI·CI.. III'.." I

15 tS .01.31 MClII) -1Ia-Cl-<:oJ ... ICM ... PQ4 (l'Itftlt.I"R.P'O, Ptl.RFPRU.RPPI.t. RRPPtC)
.)16 IT••W-l".. 1.00000S..00 .-1 Aftt. 'r«Iperat'UI'.. 2."1+0.2 I_I I..lyin
317
318 tl-..ul~.. for PIUb ft'abl_
319
320 ""tal 1001.. Aq. Molality lIq. IilDlartty Aq • .-glUt.,

'321

~~
I.II011263C.02 1.1102'65IE+02 1.00100]141:.02 1.00UIIO'C.05 _avon
, .150'''152+01 6.ISISU2U.01 5.5t60I3UC'.1 •• ":1211..2 ..05 Ol<YIIon32- 5.61000000£+00 5.61063U,a.oo 5.058"276£.00 1.16:11U01a·05 SOCU_

325 0.000000001.,00 0.000000008.-00 0.00000000£.00 0.000000008.00 JIroc..•• i ...
~26 O.OOOOOOOOt.O. 0.000000001.00 •• 0000.0.01.00 0.000000008.00 _1-
327 o .oooooooo~.oo 0.00000000£.00 0.000000001.00 0.000000002.00 ealeiu.
326 , .6IOOOOOOC'OO 1.6101'7110.2+00 1 ••5161lln.00 5.146&l51Ie·0' Chlorine329 O.OOOOOOOOE·.OO Q.000000002-.00 0.000000001.00 O.ooooooooa.oo SUlfur
33U 2.000000011.00 2.00022150a.00 1.IO]]2'71t••OO 2.165176211·04 carbon
~31 0.000000002.00 O.OOOO.OOOC.OO O.OO.OOOOOt.OO 0.00000000••00 PCIUob

.332 0.000000001.00 0.000000002.00 0.000000001.00 O,OOOOOOOOl!:.OO _Ion
333 O.OOOOOOOOK+O·O O.O.OOOOOOhOO 0.000000001:.00 0.00000000£.00 Air
334 0.0000 000 01.00 O.OOOOOOOOE·OO o. a 00000001:.00 0.000000001.00 eoran
:?3!,1 0.000000001:.00 O.OOOOOOOOB+OO • O.OOOOOOOOB.OO 0.000000001·00 BroeJ.ne

~~~
o.OOOOOOOOC.o. 0.000000001.0<1 0.000000001.00 0.000000<101.00 'h'aeerll
0.00000000£.00 0.000000008·00 0.000000001.00 O.OOOOOOOOB.OO "'IIVt

~
0.000000008·00 0.000000001.00 0.000000001.00 0.000000001:.00 MUU).
0.000000008.01) 0.000000001.00 O.OOooooooa.oo 0.00000000£·00 UIVlI340 0.00000000£.00 0.000000001..00 O.OOooooooa.oo 0.00000000&.00 "PIV)341 O. <10000000••00 O.OOooooooa.oo 0.000000008.00 0.000000008.00 CI"·'1Zo1

~~
O. OOOO~OO!l.OO O.OOOOOOooe·oo 0.000000008.00 O.OOOOOOOOC'OO fto~OI"\l.l
0.0000000011:.00 O.OOOOOOOOE.OO 0.000000008.00 0.00000000••00 Rl-etrcm344 -1."U56UC.1S -1.7765515.e·15 -1.601676"8--15 O. OOOOOO~OC.OO Cllarg.345

ll~ solution hr_tera. CalC'\ll.~ed

COLU'I'tON lASS nOI.070n,OU,0 graM
348 H2O 1llIS. .......265117... 1f1'-3411 'ftlSlg/lqjl '06.21411187"26 g/lqjl(2O
350
351 Spoc:Uiocl .01"Uon _tty
352 lIIlISITY "".6lf07un02 kq/a"':J • gil
353
~4 SolutlOD PU'_t.,.......s on Sp«:1tle<1: Daalty
55 sownOll VOL 1.10tOUO'~ltS'0 llca"

356 'ftlS 216 •.,2'26610.,2 gil
357

rs~
DtlMlcy baaed OD oms aDd .cl .olutiou 11''7.UC01UtJ02 gil
Mre_t re1etlve enor WI KaC1 dealt)' 0.0000000000000001.000 ,

~
362

'.
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30.~ TMLIl OF~... Poll ...""" 5YftIIl
364
3!l5 ap.ct....... IIOl>Uty Activity Act Coer . 1'ota,1 Molu IIOl&l"l~:t lIIiJ'fUt.el' Duel'1ptor

~~ IDO -- l.nUII·01 1.511n1-Ol 1.00] 5.550151.01 S.OO"'••Ol , .015"'••05

~
.... "". 5.610611.00 3 .6,IIlE.OO 0.'5n S.UOOOI:.OD ~.D5IUI.OO 1.1'2.01.0S
COlo COlo 1.".07.+00 I. 011111- 02 1.05111-01 1.'11851.00 1.'''1'.'1.00 1.01.U...053IO cl· cl- l.UOU••OO 1.0""771+00 0."1> 1.110001·0Q ·1.151n..00 5.14664••04

3 1 HI:'Ol- IICO]- '.I01]IE-O] 1. StO"I·Ol ·o.Hn '.IU"E-Ol S.5&111E-Ol J.U1701.0~.. 3.2 011- OH- '.lnUE-O] I . "'0II· 01 0.7111 ,. 11"5E·01 5.5111IE·Ol ".US80B+01 ::1..0".-11
373 C011.cj1 COll~1 1.HIUE-01 1.159131-01 ] .011 ::II .3'BSOE-a, 1.115511-0' '.1116n·05 -1.10£-07

"'374 M· M. 1. .:119541-12 1.77n'£-11 0.'41' 1.]U171-12 1.Unu-12 ~.1I0nB"-Ot -I .•tl-Ol
315 HCllaq) ..•.••. to.t1tnt•.•c1d.ooly 0.00000£+00 0.000001.00 1.000 0.000001·00 0.000001+00 0.000001..00 ..2.S~£.02
376 lIaClHtaq••••••• to. Utr.t•.ba••ClDly . o. oooooa+co <1.000001:.00 1.000 0.0000<18.00 0.000001.00 O.OOOOOB+OO . -2. '1£.01
377 "'lCO] • 10100 MatroD 0.000008.00 1.00000.1.00 1.000 0.000001.00 O.ClQOOor.Oo O.OOOOOI·ClO ·'.lOB-Ol
~18 IIa1CO) . H2o Iftle.n.ao.-trlte O.oooooa.oo 1.00000£.00 1,00C O.OOOGOE.OO o.oaOOOR.OO O. 000002.00 -7.UE-Ol

79 Ila1CO].7IOO~CO]-M~tah)~..to 0.000002+00 1. 00000£.00 1.000 o .oooaOl.OQ 0.000001,.00 o.OOOOOE.OO . -l.SU-Ol

~~~ -] MUK:ollte 0.000001.00 1 . 00000£.00 1.000 O.OOOOOE.OO 0.00 OOOE. 00 a.OOCOOE.OO -1.']1·00
IIacl IIallto 0.000001·00 1.00000£000 1.000 0.000008.00 o .OOOOOS.OO 0.000001.00 ·'.751-01

'382 Na]H ICO]) 2 . ,JN20 1'I'GDo o .000001.00 1.00000'1.00 1,00C 0.000001.00 O. OOOOOE. 00 O.OOOOOE.OO . -1.57H.00
383

~~ pN (-lo"loM., I, _1-1.. ' .... ' 1 n."" lI.Un
oe.otilc C:oeUlclent- O.IOICl&

386 IlqI&Ulbr1... AX (tt 0 IS.t&UU
387 JODle £tl'eD;Jth (GI) - 7.600"5
.~ ......1ty. I<4I/mJ 0 1177 .6'

fC<:l) Igl, 10111 fC<:lllg11 o 1.1111-07 -,."
~~ -, • "ter ·lIlOlaUtY· t._ 801. fractloa IDO 111 aqu,..... pbue'

~
• au "'ltlOl&11ty· BDl1 ·activit)"· u-e au partial pI'...uu.
... -"'.alptor- .... :

394 -dO/ltT/lb10 fol' 1Ip4C'1.. .,1t.211 COIII:lVO 00bC•. 4COII'WI:tgtdK:. crl tar10J1)

~~
-htuntioa J.Ddu: for alDtlt&l••.$I-I,ogI0UAPIa.p)
-1C~OlO(.ct1vlt)'~ tor aquecKLI ~1.. wit.b very _U eone.,traUo~

3g7 -logl0 (partial pr..IIW".~ for gUM

~~ Tot.a.l a/R'I'W .~ .421])1111·03
400
40': Ik...:tion • 1 _111M1I& J .00000000000000
402 'ftLl_ 1_ ••oucs·oDJy l'_eUcm
403
~4 oblrt1"" lolt W '.6f.UUS..781S6

5 c.U1Dg mM.tdNV fol' .UOIIID!'Pblc rMl:t.lou
406 I u-v-rolOl>l r~.. botch p1>1Jo "

. 407 IDon_k TrnlATE Probl_. 1QC10 ""tI",,', "PIVIOl wltll col I'D S .1511llo1.1 Rae! nrr V:Z.3
2~ tIlTMoUl::l KKW'''/PVl6, HpCVt-NII-COJ-oH...Cl.cl06 cn"ll

n.Ol.lI ....Ulll-IIa·CIOCO)-_-�Ot IPMlIU. nno. 'U,lFnl1.RPPU._'11.:1~ Pr...u:re- t. 00000••00 (.] A'DI ~r.tU!'... ~. 111:·02 (-) ~elvlD

412 Ei.....U11 ~c_ l:or Fl..b Probl_
413
4U Total Mol.. Ilq. 1101011 ty 10<1. IIOlulty Aq. Dg'/llter
t:.1~m 1.110183'31':.02 1.110n5UIl.Ol !II. t]8UUAI.Ol 1.0016101011.05 1ll"1r0ll'"

I. 05S0IUl1.0~ S. §,5U)SI1£.OI I. '19'2:11'E+Ol , .9'SD'7100lE.OS ~...m 1.561000002+01 5.nOSn81I.00 5.011nlUI.00 I.15UUUI.OS c04hm
O.OOOOOOOCI·OO 0.000000001:.00 0.000000001:.00 o .00OOOClOOE.OO Potudum

420 o. OOOOOOOO~.OO G.Oooooooo£.oo 0.000000002.00 o .0 OOOOOOOR.OO Kaaneel\IID
421 O. OOOOOOOoa. 00 0.00000000:£.00 0.000000001.00 o .OOOOOOOOB.OO cuei\lal
422 S.61100000&·00 ' 5.610'60IlB.00 S. 0~2t7t'75B.00 1.7.0't701£.O~ ~101'1De
423 0.00000000••00 _0.00000000:£·00 O.OOOOOOOOB.OO 0.000000002·00 SUlfUl"
~24 1.000000002·01 6.1181'16011-0' S.IU18Ull1-0. '.S116U51Z.00 C&1'~l'lo

25 0.000000001;.00 O.OOOGOOOQS.OO o.ooOOOaOQE·OO CI.OOOOOOOClS.OO "'alotll
426 0.000000001:_00 O,OOOOOOOOB.OO 0.00000000"00 O.OOOOOOOOB.OO -.glOb
427 O.OOOOOOOOE.OO O.OOOOOOOOB.QO o .00000000a.OO 0.0000000011:.00 AI<

m 0.000060001+00 o .OOOOOOOOE.CO 0.0000000011_00 0.000000001.00 Boron
O. 00 OOOOOOE.OO O.OOOOOOOO£.OD o .OOOOOOOOR.OO 0.00000000".00 8:rlBiDe.
O. 000000001.00 O.OOOOOOOOB.OO 0.000000001.00· 0.000000001_00 Tr_e.rBl

431 O. QOOOOOOOS-OO 0.00000000£:.00 0.0000000011·00 0.00000000&+00 "'11'11

ill. O.OI)OOOOOOE·OO O.OOOOOOOOs.oO 0.00000000£.00 o .OOOOGOOOB+OO Mlnlt
O.OOOOOOOOll.OO 0.000000001·00 0.000000008·00 0.00000000£·00 "'VII

434 1.000000002·01 6.11nta60.-0. 5. ,UUU111-01 1.)00U1211.02 "PIVI
435 0.000000001.00 O. OOOOOOOOf!:. 00 0.000000001+00 0.000000001·00 C101-11L1

t~
o .00000000a-00 O.OOOOOOOOE.OO O.OOOOOOOOR.OO 0.000000002.00 Pl)Oapl)ol\.la
0.000000008.00 . 0.0000000011.00 0.000000001.00 o •OOOOOOOOE.OO B.leetl'OJ'I

43~ -1.187U"21-15 -'.187171'0£-15 -]. UIO"17E-1S o . OOOOOOOOZ.OO Cb&<go
43 .

~~
SOlution Par...te:r--. calcu1atad

·SO'LUTJCII KAS5 1l21.1UI.U510a ""....
~

KlO NASI 1000.00"5.66820 gr....
1DII,,'kgl ]21.10"'11on" g/1<4lK10

~~ _UI'" SOlut1on -.alty
446 DBRSlTr nil ;9J2Sf.60SCSI 1tg/."'31 • 0'/1
447

¥S8 ' 'ol\1.&1cm Par_tel'. aued. 01' sPeeUle4 Dl:N1t:y
e soUJT1C1li VOl- l.ll'OU02IUUO l.iter.

50 1DS ~u. lUOltUJtOJ ,,'I
451

ill Dmalty buedl 01'1 1'DS Md "C'1 .01utl00a nl•. " 25. 505.51 gil
"remt relatl..,. enol' VI *,Cl dcILI~tY o .OOOODOOOOOOOOOO£.OOO ,

'454
·455

45G
457 'I't-I:t..B 011' ~'I'IQRS FOR .'1'01 I1'G"IBt
4Se
459 _1.. - tlal_l11ty A.ct.1"1~ k:t COer Total 1101•• JIOlvlty IIID/Utel' DPCTlptormKlO IlATD •• JlI~~2-01 7."'1511-01 O.IlS:;: 5.550111·01 4.1'1118.01 •. t52011:.05

_lC01lel _leo) '01 t .•tll za.oo 1.000001:.00 \.000 t. "'''1:.00 ,. ,su,71. OC ) .151])1·06
463 CI- Cl- s.no"lI.oo S.lU2U.00 O.IUI ~.6UOO8.00 'S .02211.-00 1.1.0eoz.os
4S<: .... .... 5.1105"2.00 S.2I2612_00 o.un 'S.U06Ut.OO S.02263••00 1. 15&UI.05
'485 lIp02' IOpOlo , .117051-01 I.nntll-Ol 1.'91 6.1170'1-0' 5.""'1-01 1 ••7'$131·0:1
466 C<:llloql C02C_,) ".IUOla-Ol 1.1211SB-OJ 1.'01 3.1'10'8-0& 3.65":18-0' 1.5211"1:+01
467 IICO]- HCO)- 2.2f571£·0. 1.:111101-05 0.n02 ~ .16S7lK·0. 1.018111-01 1 . 217 601:. 01 1.11B-II

mM. M. 1.2InU-0' '.700'51-06 ],'11 1.211':lB-06 1.011011-06 1.0'''18-01 1.Jla-1I
I/pO)CO]- 1Op02eOl- 1.]352'£-07 2 .•2.71B-07 1.820 1. ]]5)71-07 1.1tSUE-07 3.nn'E-02 1.15£-141
colo COlo 1.0n"a·01 I.OllUa-l0 2.SUiE-OZ J.09l1'2-0' 1.""11-08 I.Ul0lE·Ol 0.008.00

~7'1 ON- OM- 1.01U51-01 1.6]177£-01 . O.sus 3.01617B-0I 2.100'71a-Ot I .5nll~"'05 l.2JE-IC
~72 _2OMloql . 1Ip01OM l.cjl '.71lIn-10 7,,711018-10 1.000 7.71UlI-10 '.fl26'8"1D 1."1401-04 -6.178·15
4·7;-1 IIp01 (CO])2o, tfp02 tCOJ) 2.- 1.,UI.I-11 S.UJ5SI·U· 1. SI"E-05 l.tnISE-l1 l.n5lS8-n 6.10"01-06 0.008.00
414 IIpOl ,000ll- _1101111- tt.OUllIt-16 6.1070']~-17 0.2'" 1.0ua]E-16 1.821"'£-16 _ 5.541'962-11 O.OOB.O(l
475 JIpO:ltCO))]..... ~~CC:03)3•• - I. 25U7E-16 •. nan8-26 7.nOIl-l0 1.251111:... 115 1.110"E-16 5.0nl01-11 -1.151-0'
476 HC'!C_ql, ••.•.• to.tU,I'.t•• ac:14.ODIY 0.00000••00 0,00000••00 1.000 o .00OOOIf::·.oo 0.00000••00 O.OOOOOE.OO ·2 .•SI:.02
471 NaOHlaql •..•.. to.t1trat••bu•• ClDly 0.00000£_00 0.000008·00 1.000 0:000002.00 0.000008·00 0.00000••00 ·2.11£.02
478 _lOM4_rl Hp020K Camor) 0.00000••00 1.00000••00 1.000 o . 000002.00 o .000001.00 0.00000••00 -2'."B_OO
479 IleJKlC0111.)100 "".... O.QOOOO£.OO 1.000001·00 1.000 0.000008.00 0.000001.00 o .OOOOOR.OO -1.0~E·Ol

~80 Na2coJ.tCil:O ~nmnat:rlt. O.OOOOOE.OO 1.000001.00 1.000 0.000001·00 0.00000-'.00 0.000001:_00 -I.~• .E.OO
Ll1 _C01.7K10.--.JIIUC01-__eto o.ooOOoa·OO 1.00000£.00 1.000 0.000001.00 C. 000008.00 0.00000&·00 -,. ,5£_00

482 1lLIC<:l1.10Hlo "tron 0.000001.00 1 .000001.00 1.000 0.00000&.00 0.000001.00 0.000008.00 .,. ••18.00
4113 "",,",,1 IlahCDllt.. 0.000002.00 1 . 000001.00 1.000 0.00000£.00 0.000001:.00 ·0.000002.00 -2.tSB.00mHaC) MUte 0.000001.00 1.000001.00 1.000 O.OoOOOa.Oo 0.000001'00 0.000001·00 -1.1111-01

IIO]lOpOl (C0111101 JllSAl1L11P..J>1_ 0.000002.00 1.000008_00 1.000 o . 000008.00 ·o.aoooo••OO o .0 OOOOE.OO "".361:.02
486 1Op01OMI_1 _lOll ''''-1 o .000 001+00 1.000001.00 1.000 0,000001.00 o .0 OOOQa.o 0 0.000001.·00 ...~ "J8B·0~



Appendix M: Sample Output File "Np~aCI_BMJ-OG.ot.rr"

FMT. Version 2.3
User's Manual. Version 1.1 INFORMATION ONLY WPO#43037

January 9. 1997
Page 148

l501u.t:LoIII Pal'liMt_u Bued OD Bp«:U:LedI DimI:Lty
SOUJrlaH WL o. '.1:1&122192152)1 Bur-
'l'DS a91.73tOU1)"0) gIl

.. IWater -..lallty- 1. 1101. hact.ton .uo 1D .queot.LII pbu.
- aa. 'aol.l1tY- .ad -.cUY1ty- U. faa parual pr••.-u.r..
- -o..cr1ptol'- .......

-40/ftT/1,,10 tor epeel" wtu. DOIlJ:HO CObC•• h:anvuv-.ne. crlterlOD)
·s..turat:Lon IDlkJil. lor a.1AW_.1I. SI.lOVl0(lAI'/bp)
-log'10lec:t.lv:Lqt) 1:01' aq'I.iecu. .peel.. vltb 'WIry ...1.1 CODC_etraUou
-10010 (parti.1 pl'...-ure) £01' vue.

.'

Duc.rlptol'

-5.1SE-U
-3.3n-1I

1 :1$01..1.
1.tl£-1I
3.10E-1I
, . 15E-12
1. 691:-11
2.131:-11

-1.151-10
...2.tSl.o~
-2.ttl.0:2
-\.021'.01
- •. 2:&1:+00
-1. tSE.OG
-'.9\2.00
·).,5B·00
"1.318-01
-'.J'B.02 •
-2. '11t_OO

• .I;).]81:.0Cl

IIQ'/lit.r

•. 95301.hO'S
).1.5U)B.06
1. ')'IGIOS.OS
1.15-4692.05
.. "5122+02
1.Sn1'7S_01
1.2:n"01.<l1
1. 0'''1£-0)
1. tllUE-03
l."lOlE-Ol
'.5t:nIE-OS

.1. t'71,OB-Ot
'.t09601-06
S.SII"''E-ll
S.033lDE-l1
O. OCiO DOt. 00
0.00000:1.00
0.000002.00
0.000001·00
0.00000'£.00
O.OOOClOI".ClO
O. oco ope. DO
0.0(1000£_00

'0.000002.00
0.000002+00
o.000ClOa.oo

ICOlulty

•• '''lill.Cll
e.tSl"'I.Oo
S.OJ:~"S:.OO .
5.0H6JE.00
S.61UtB-N
) .n'UE-Ot
2.0212"-0.'
1.0910lE-0'
1.USUI-t1?
3.7.96)£-01
;1.70071£-0'
6.,unE~1O

1 .775'5E-11
1.12t'.a-lfi

·1.12.07'7J:-U
0.00000"00
0.000001.00
0.00000£,.00
(J.OClOOOr;.Oo
o.OQOOOB.OO
0.000001.00
o.000008.00
0.000001+00
O.OOOOOE.oO
O.OOOOOt.oo
·O.ClOOOO£.OO

't'ot:el Mol..

1. ,a.31£_01
30 .175'01.00
1.ISOne*oo
1.15001£.00
2.121§&B-0&
l.l&196£-Ot
'7 ••'II1B-05
4.Z151U-01
....OIOE-O.
1.07511E-01
1.0U55E-0'
2.6"'1£-10
....5UE-1I
'7.IOJ56E:-11
4.1511'8-11
O.OOOOOE.OO
0.0000«:1.1.00
0.00000£·00
I) . DOoa OB.OO
o.00000£.00

. 0.00000£·00
0.000002+00
O.OOOOOE·OO
0.000001·00
0.000008.00
o..oooooe_oo

. -1.07

-1.07 .

0.tJ52
1.000

0.94"
O...ll
1."1
3.'04

0 . .1101
1.'31
I.I::ZO

2.596'''-Oa
0.5415

1.000
2 .5"'.-05
0.2UI
., .UOa2:--10

1.000
1.000
1.000
1.C100
1.000
1.ClOO
1.GOO
1.000
1.00"0
1.00.
1.000

1.400£-02

l.tOO£-03

7.17t5'B-'1
1.00000:1.00
5.:2U29t·OO
5.21261E'00
1.219711-0)
1.11115E-01·
I.UI101-0S
t.7IOt5£-O'
2.n"11-07
1.0llUE-10
1.6)977B-0'
.,. '72116.-10
5.1I155E-16
6.l0'70)l::-1'1
,.",,7E-Z'
o.000001.00
0.000001'.00 .
1.00QClOE·ClO
1.00000E.00
1.00000£.00
1. O~DOQB.OO
I . OOOOOE. 00
1.00000£.00
1.00000••00
I .00000£.00
1.00001)1.00

1.001610202.0$ Hydrog..
7. U07e0061.05 0K)'VtD
1.ISI6t111e.OS . lod.b.­
0,000000001.00 Potu.ll&
o .QOOOOOOOB.OO 1Iagnea:L..­
O. GOOOOOOOE.OO ealdu:-
1. '7107'"011.05 CblorlDe
o. DOOOOoOOE.OO SUlfW'
'.5....151£.00 euboD
0.0000000<18.00 PoUcm
0.000000001'.00 NegIOD
0.00000000£.00 A.h
0.00000000£.00 BoI'Ol:II
O.ooooooaoe:.oo 8rllla1.ne
0.000000001.00 Trac.rt1
O.OODDOOClOe.OO ftllV}
0.00000000£_00 blUU
CLODOOOClOOE.oO UlVI)
1.)00.,121£.Oa 1Ip1V)
0.000000008.00 CIO&- (EL.
o. DoOOOClOOZ.OO PbDIIJIrboI'Ul
O.OOOOOOOOE.OO Ele<:tt'cm
O.OOOOOOOOB·OO c:bar'a:1

5.91&1

5"141

1111. U2S.U5t51 gil
0.000000000000000£·000 ,

1<11/..·1 • gIl

1.)11338-01
'.ttt3:1S.00
5.610961+00
5.61051.8.00
fii .1.2.?'OSR-O'
1.9n01B-Ot
2 . 26511E- 0&
l.a18n£·O'
1. U'S26i£-07
1.OUlla-01
] .01(158-01
., .121"'E-10
l.UlIt."ll
2.QUItE..16
1.35191E-1I
0.00000••00
O.OoOOoE.OO
o.oooao£.·oo
O.ooeDOE_OD
0.00000£.00
0.000001::.00
O.OODDOE.OO
O.OOOOOE.OO
0.000001:.00
0.000001;.00
O.DOOO<lE+OO

5.13'5-

5.3305

,... Ilolulty

'.UnIUI£.Ol
.". ""211,£... 01

5 .OlaU1U,,_00
0.000000001:.00
0.000000001_00
0.00000000£'00
5.02297.,5£:.00
0.00000000£'00
S .tl6llaUE-Dt
0.000000001:.00
0.00000000£.00
0.0000000011:_00
Q.000000002.00
0.00000000••00
0.00000000.8+00
O.OOOOOOOOE.OO
0.000000008.00
O.OOOOOOOOR+OO
50 .• '6:1;IIUI.-O&
0.000000 DOE. 00
o .OOOOOOOOE..OO
O.OOOOOOOOa-oo

- 5. '1l710'5E-15

Aq. Hal_lity

1.110175918'01
5.551U5t'B+OI
S. G1Q57)13£.00
O.OOOOOOOID£.OO
O.OOOOOClOOI'_OO

• O.OOOOQClCOI'.OO
5.'10"0'1£.00
0.000000008_00
•• I1IJ92 10....0.
0.00000000£.00
o.OOOOOOOOE_OO
0.00000000£.00
O.OOOOClOOO&+oo
o.OOooooooa.oo
o.00 oooooos.oo
'.000000008.00
O.oOOOOOOClE.OO
0.0000000Cl2.00
lIS .1JIJn6«:12-N
0.000000002.00
0.000000«:101'+00
o.ooOOOOOOB-OO

·5.6006'73fi.B-15

Dm1.a1~Y bui.c1 0111 "IV$ and RaC'1 .oluclon.
"reat relative errol' "' BaCl d....lcy

~UI_ S'oll.tt:Lon Omwlcy
_lTf 11".'135<1.05t51

J.ISlSU'U8.01
1 .••707UIE_01
5.&25&:163)S·00
0.000000008_00
D.000000008_00
0.000000008·00
1.15016101"_00
O. cOOODOOOI.OD
1.t7561571£.00
o.OOOOOOOO£+CD
o_OOOOOOOOE.OO
O.OOOOOOOOE·OO
C.OOOOOOOO;.OO
0.000000002.00
O.OODOOOOClI+OCl
0.000000008_00
O.ClOOOClOCO£+OO
O.OOOOOOOOE'OO
] .•'75115'711'+00
0.000000001:.00
O.OOOOOOOOE.OO
O.OOOOOOOOE.OO

-1 ....5.251&-15

SOlution IPaJ>UlJItu•• calculat,ed
EOWflCll """S ..1.'03UU5100)
H2o .....E ..7.5'"95061'''
'nIBtg/kgl 131.10"'310I1H

NO'm81 • - Mat.r ·~I.Uty' b '1101. tr&C't.1on K30 1D aqu~ pbue
.. GN ·1IIID1.Uty· aD4 ·.eUvltY' are va- par-tl.al pra.nral
- ·DI.C'r:Lp~or· ~l •

-4O/RT/lnlO far .peel.. ',,1Q DOJl1:ero CO'ftlC... CC'OftVlrglDC. cr:Lt.riOZli)
-saturaUOfII JD4u lI:or D1Mra1., SI.lOV10(1U/~)

·log10~.e:tlv1ey) for aq\lIltIOU. 8peC:Le. wlt.b "Z'Y _11 cODccUaUou
·loal0.parUa1 prglNTI. lI:or 0....· .

pH 1-I....e...111 _1-I.... e..·11
O...t:Lc· coell:t:1d ....t.. 1.361.71
~llltl:ri\.. JtK ,It). n.1nlU
1000!e 6cr..,tb ••) .' 5.'UUe
_Ity. kg/'" • nll.u
CCC;l(ot. l00It:C02cg)]·,

H2o ""TEll
_2COllol _3003101
el- e1-
M+ tIa.
IlpOh Ilp03-
co2 I~I OO31aql
IICOl- IICOl-
H. H.
_100)- ""'1""'-
CO!_ COl_
011- oM-
"",aOllla,,1 ""'30HI"'I1
_3ICOlI3.· "",,3IC01U··
_leOHI3- ""'3101113-
NIlO::uC01I'.... MJ:102~C01IJ.....
HCl (&4) ••••••• to. tUr.t•. acid..ODly
H.OH ...ord •• : .•. to. t:LtTal.••bu•.nly
"01HIOOlI3.31U0 Tr"""
Ha2C01.taO TIMIl'WlODatrlte
Na3CO] •7H20~2CO)-)lIIpUlrydr.1..
Ma2cv) .10tOo ..tron
NaKCQ) Nabeol1 te
HaCl ..-Ute
....,_a lC0111 1.I,.Pl....LEDJ>ISA8LEI>
~2C»1.UII)r) Np02OH~UlOrt

_3OHtagadl JlPQ3011logadi

pH l-lOllIOlH-II. _1-lOllI..-lt
ODlOtlc: C'04IUlclClit_ 1.3.41171
I!qI>UUJrI... RH I". 17.115161
16IIIle ItrCflOth em.. S.6111"
_Ity. I<II/mJ •• UII.U
rC03lgl, 10lI1rC031gll.



Appendix M: Sample Output File ·'Np~aCCBM..LOG.OUT·

FMT. Version 2.3·
"User'~ Manual. Version 1.1 INfORMATION ONLY . WPO#43037

January 9. 1997
Page 149

!"otal Mol.. Nola-rtty "/Ii~r oe•.eFlptor

1.'1:"1••01 ., .,,,• .,£.01 '.9525'••05
] • .,5S"+00 1.'S002a.oo J .150.1:••06
1.'50UI·OO 5.022501.00 1.15&1'1.05
1.'5011&.00 5.022U••00 1.1805".05
1.321'7'1:-0& 3.'217'1-04 2.01'''••01
1.072·U8-04 2.7CUSB-0' 1.215ltE.OI
S. 98251£-05 1.5,.05'I-Ot 4.U4t2R.Ol ..1.122-10
2.00'1'.-0'1 5.UI72£-01 S.209S5E-0, ·2.IIE-10
•• ",'101-01 . 1.19511£·0' ).93"0£-02 •. 02...tt
) .110".-01 '.1'5111:-0' 5. '20101:-0) ).n.·lo
2.21""-09 5.70)0).-09 9. ""2£-05 2.19£-10
1.S911U-IO ".011"1..10 1.11252£-0' -1.ltE-IO

, 2.,SU,..-1I· '.J1:'5'~-11 2.UUU-OS ,,)3E-IO
S.Sllt2E-U I.U93n-IS '.nun-Io 5.268-10
'.'''511-11 2.21011l-1' '.,&10,a-l1 I.OSB-IO
0.000001.00 O.OOOOOB.,OO O.OOOOOE.OO -2.45£+02
0.00000&·00 0.000001.00 0.000001:.00 -2.'1••02
0.000001:.00 0.000008.00 0.000001.00 -1.611'_00
0.000001.00 0.000001.00 0.000001+00 -3.211.00
O.OOOOOE.OO 0.00000£.00 O.OOOOOR.OO -, .)61·02
0.000001:.00 0.00000'.00 0.000001..00 -1.218-01
O,OOOOoa.oo 0.000002.00 0.000001..00 -2. ,:;a£.oo
0.000008·00 0.000001+00 0.000008..00 -7.3'£·00
0.000002.00 0.000001.00 0.000001·00 -, •.,0£.00
O.oooooa.oo 0.000001..00 O. 0000 08.00 -'7."£.00
0:000002.00 0.000001+00 0.000001..00 -, .•OB·OO

-1.57

_oge
0>:l'V0D
Sod1...
Potu.1-.
_1_
calcl\la .
Cb.loriM
SUlfur
c:vbot>
PooIotI
MegIOD
Air........
RoalD.
n .....1
'ftlUVI
a.tlll)
OCVII .
IIpIVj
C:IOt .. tEL)-""......lectrcm

_OIIOD
O>:l'VOD ,
.0<11..
Potaa.l__l..
C&lelwa
dllor1JMl
SIl}(urC_
Po.lab
_IOD
Air
Baron
ar-l".Trae.:ral
'ftIllVl
MCIII)
UIVlI
_CVI
CIOS-Ca.) ,
I'lloopbo.....
Electron
c:llerIIo

o.ns)
1.000

0.9.,2
0.,.,2
0.3702
2.90'
I.UO
) .922
1.11'

2.Snl.-02
0.54"
1.000

2.S.ISE-OS
1.90nE-10
0.2911
'1.000
1.000
1.000
1.000
1.00Q
1.000
1.000
1.000
1.000
'1.000
1.000

Act co.f

Aq....,Utu

I.D01,sjf;,n.05
1. fSI2U12£.OS
1.15.'§.&I3.S_05
0.000000001.00
0.00000000••00
0.000000001·00
1. '10441"._05
O.OOOOOOOOE.OO
-'.nnnn£.OO
O.ooooooooa.oo
0.00000000••00
0.00000000£+00
0.00000000••00
O.OOOOOOOOE.OO
o .Ooooooooa.oo
0.00000000••00
0.00000000._00
0.00000000...00
1.01203111••01
O. 000000001.00
o. 00000 oooe_oo
o. 00000000.._00

7.710U.-OI
1.000001.00
5.1'1.08_00
S.2U),••00
1.'1$11£-0&
1.'56711:-0&
) ••2U1£-0'
1:.3UlOE-06
2."0)0£-07
2 .IU'IE-09
3 • U2I2£-09,
•. nasu'-lo
1.1:;at:a5E-15
1.25'00-2'
'.U6'7'R-l'7
0.00000.'00
0.000001_00
1.00000••00
1.00000E_00
t.000002_00
1.00000~00
1.000001_00
1.00000£.00
1. 000 002_00
1.000002.00
1.00000E.00

Acth'lty

1.0011&2IR.OS
7.95UOS'OE.OS
1. 15.6Ul1a+-05
O.OOooOOOOE.OO
0.000000001_00
O. 00000000••00
1. '1056111••05
O.OOOOOOOOE_OO
1.12952570£+00
0.000000001.00
O.OOOooOOOE.OO
0.00000000••00
o.oOOOOOOOE·OO
O.OOOOOOOOE.OO
0.000000001:.00
0.00000000••00
0.000000001_00
0.00000000'.00
).CS.,,,918.01
0.00000000••00
0.000000001.00
0.000000002.00
0.000000001_00

Aq. IOOlulty

9,,,.,nU••01
•• t6'U'3Ja_01
5.022502'76••00
O.OOOoooOOE'OO
0.000000001·00
0.00000000••00
S:022>IU)8.00
O.OOOOOQOO&.OO
'.115&0121£-0.
0.000000001·00
o.ooooooooa.oo
0.00000000£.00
0.00000000._00
O.OOOOOOOOE.OO
0.000000002.QO
o .ooooooooa.oo
0.00000000.'00
o.ooooooooa.oo
I. S4n.Un·O.
0.000000001:.00
0.000000001.00
O.OOOOOOOOE.OO

-l.sunO.OI·lS

Aq. 1OO1&11ty

1.1101111611+02
5.5510190)£.01
S. nOUIOSE.OO
0.00000000••00
0.00000000'.00
O.OOOOOOOOE.OO
5.6"tJI14••00
0.00000000£.00
'.90"2"'£-0'
0.00000000'.00
0.00000000£.00
0.000000001·00
0.00000000••00
0.00000000••00
0.00000000'.00
0.000000001'00
0.00000000••00
0.000000001.00
1.122UCSlE-0&
0.00000000••00
0.00000000'.00
0.00000000£'00

.. J.1221'75218-15

o.u.1~ a...s em TDS ADd MaC! .olutl-.. . lUI.1511U71'11 VII
hreea.t rel.Uve error W !laCl ct__lty 0.0000000000000008+000 ,

lolutlG1l Par...ten ...ect OD speeUi..s !Muley
SOW'I"JOtI'. VOL 0.3IU.2t5).50.,61 11tH.
ft!S 293 .5""'1592" ;/1

.alutlob PaI:_ter.. c.lc:ulate4
SOLlnIOH llIISS UI.USU.U1112
H2O _ 3&'.'5"'51"109
ft!SClI/!<91 )21,9.,91112.3C5

) .lStn21SE'01
) ."7UOUE.OI
S. USU20Cll.00
0.000000001_00
0.00000000'.00
0.00000000••00
1.'5031311&.00
0.00000000£.00
) .47579811£.00
0.00000000;:.00
0.00000000£.00
0.000000001:-00
0.000000008·00
O.OOooOOOOE.OO
0.00000000••00
O.OOOOOOOOE'OO
a.00000000._00·
0.00000000£.00
) ,.,56157••-00
O.Ooooooooa.oo
0.000000001..00
0.00000000£.00

-1.J"I0111£'-15

811
612 'I'Il~1 Itol..

·613
614
815
G16
617

m
621
622

'823
824
625

!fa
629

33~m
634
~5
~
638

,839
.G40
641
542
643 ep.elU'" Coilltl"" ..... lty
G44 . IlSIlSlTr nil .•Sl1U1I6h

~~.
~.
650
651
G52
653
6S4
855 '\'A&I.I oP C<lIIC:INTRl\TIlIIIS rOR M'I'ClI nSTDi
G5G
~; Speci•• NaIDe 1I01aUty

~~ H2O ....'1'1I< '.)1105£-01
<1601 _2COl(I) _2CO""1 9.nnn••0
Gel.... ... S.UOlta.oo
6G2 cl· CI- 5.'09"....0
863 NCOl- Ht"O)- .) ••:ul~£-O&
G04 CO2 (lIql C02lllql ) .0U7CI·0,
685 Jt:P02+ lfPOa. 1.720858-0'
6G6 H+ H+ 5. 77)41IJ;...D7
667 ..,2CO)· ..,2C01- 1.))51)£-01
668 CO). co,. 1.1011'.-01
669 OH- . 011- '.370298-09
670 1lP020lUlIql ..,20HIlIq) '.51151£-108., 1lP02ICO))2·- .1lP02IC01)2.- 1.0"'77E-11
G72 ..,2(CO)))••- ..,2ICOll),,- 1.515'0-15 .
013 "",,21011)2- """2(011)2- 2.5590)1,1'
674 HcI(aql ....... to.t1tr.t•••clG.only 0.00.0."'00
875 NaOKla4I •••.•• ~o.tlt.r.t•.bu••OD1y A 0.00000:1;+00
G7G ..,20HII;141 1lP02OHI_1 0.00000••00

"677 Np02OKt"'l") JIp020Ht.-or) O.oooooa.oo
678 NalHp02CC01l2(0)J)ISAIILIlD..J)ISAILED O.OOOOOE.OO
679 !taCl K&11t. 0.00000£+00
GBO 1IaIIC01 ",""coUto 0.000001.00
681 Mrt.2col.10tQO _trOb a.OOODOE.OO
682 Na2CO,.1H20~CO)-Hept4ll>yG..to. 0.00000£.00
6U3 ~COJ.H20 1'h.-onatrlU 0.000001:·00
G84 ""M(<:o))~.2lU;o ,'lTOM O.OOOOOE.OO

. lie5
(;8(; pH (·log' .... lI, _C-Iogl.... " 5.6151 6.2>"
ea7 o.Imtic co.u1c1~h 1.~.17"0
GSS Iq\I.IUbl'l..- lUI ell). '7'LIOUOI
lie-a IODlc str_t.b l_)' S. uon.
690 0...0lty. 1<9/101 • 111•• as
8~~ '(C021;I, 10l11lC0211111' 2.7UE-02

69:1 ,MD'I'BSI .. _tel' -alGl.Uty- •• _I. Cr.ctiOl'l 100 1D AqUaOtUI .....
Q94 - Qaa ·"l.aU~y· and. , -activity· are gu partial pl'u.U'••
ep.5. .. -DuC"rolptol'- IIIMAII .

~~ ::~:;~~::. ~:d~~e~I~:;~O~~,;er~ crlterloD)

.rd :~=~:~::~i~~)'~~~ =~.. with VW)' ....11 eoncentntiou

t8? 'I'Il~1 1I/ffr+ - •• un.on••OJ
702 FlublDG' T1t:e'.~I... • ,

.703 • lftwr.lou for batch pbllt 2.

~8~ l=~T=~'::~l:(V~':~~<m-::l~~~O~':~~'C'O]1D S.'~l.l -.cl nrr V1.3
706 95.01.)1 _(U1:) -M-cl-e:ol-IQt..POfI (PltAlt, ""0.ptl.IlI'ftlU,U"P'.,'UI'Pt&)
707 ft••ve. 1.00000a_oo (., A'IM ~.tur.. 2.91£.02 1-) hlvit)
I,OS -'7n 81__t.al~- fat F"u.b PTobl_

~g 'I'o~1 1101.. Aq. IIoloUty Aq. IOOlulty

t~~ t::;:::~;::g~ t ~~~~~:tl:::~ :: :::;::~::::~
115 5 ••2'157101:.00 S.61002n'8_00 5 .0~2.'225._00
716 0.00000000...00 O. OOOOOOOOR_OO 0.00000000••00
717 O.Ooooooooa.oo O.OOOOOOOOS.OO 0.00000000••00
718 O.oooooooos_OO 0.000000001.00 0.00000000'.00
719 1.,50)7• .,a.oo .5.6"500151.00 S.02U,IOIE+00
720 0.00000000••00 0,00000000••00 0.000000001:.00
121 31 ,.'5173"8.00 ,. to1.:l'0.....0. 1.013""OB-0.
722 0.000000002.00 0.000000001'00 0.00000000£.00
723 0.000000001.00 o. OOOOooooll.Oa 0.00000000'.00
724 0.000000008.00 0.000000001:.00 0.00400000••00
725 0.00000000£.00 O. OOOOOOOOE.OO 0.00000000••00
726 0.000000001.00 O. OOOOOOOOK.OO O. OOOOOOOot_OO
727 0.00000000£'00 O.OOOOOOOOE.OO 0.00000000&'00

f~B :::::::::::::: :::::::::::::: ::::::::::::::.
730 o. OOOOoooos_OO 0.00000000••00 0.00000000••00

73~ ~: :~::~:~::::g t :::::::::;:~ ::~::::::::;::
~733 '(L oaooaooo£.oo o. OOOOOOOOI.OQ 0.00000000••00

34 0.000000001.00 0.000000001:.00 o. ooooooooa.oo



Appendix M: Sample Output File "Np_NaCLBM_LOG.Our'

FMT, Version 2.3 .
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Pa.s.c ISO

~C'l"pt:.or

Daerlptor

-1.131'10
LUI-l0
·1.00~-10 .

).102"'1&
1.028-10

-2.151-11
1.241-100

'3.011'-0'
'.051:-11

-1.Uh01
..2. 'IE.02
-2.70£+00
"J. )'2.00
.,. )$1+0:11
-1.3)£-01
·2.'51£+00
-1.13£.00
·'.'7S:.00
-7.168+00
-'.61••00

... /Ut.al'

I. 'S271&.05
;) .150118+.0'

1II0/11t:er

'.'5217._05
], . 150S'I:.0'
1.15..51.05
I. 'UO.51.05
) .1$1551:.01
'.:;..71••00
1.22"'6&+01
2.003101-02
2.1)5)71-0.
3.U550B-01l
2.IUnl-01
, •""21-05
'.lUIOE-05
1.""'1-0'
1.021211:-10
0.000001:.00
0.000008+00
0.000001·00
0.00000£.00
0.00000••00
0.00000.+00
o .oooooe.oo
0.00000£.00
0.000001.00
o.000001. 00
0.000001.00

MDlatlty

•. t6l5)1:.01
I •••,ooa+oo

1I01...lty

, '.tUSU+OI
•. ,.t~.£.oo
5.0126'••00,
§.01~OOE+OO

5.11125.-0.
1..770..-01
•.551'01'-05
3.H'UI-0'
1.H'07E-"0'
1.IUOOE-07
1.272111-0B
2.1021SE-10
2.1I1UI-IO
1.62527E-U
3.I"U£-.16
0.000001+00
O. 000001.00
O.OOOOOB+OO
0.000001+00
0.000002+00
0.000001·00
0.000001+00
O.OOOOOB.OO
O.OOoooa+oo
0.000008.00
0.00000••00

1. tl01,a.Ol
1 ••7S'~&+OO

'J'otal Mola

'I'Ot&1 MDl..

I.Utna.01
) ••'5'02.00
1. t505&1.00
l.n031E+OO
2.016111-a.
, .2"20£-05
1. ,nol,-05
1.2 tOUB-O'
•••lI71I-0.
•• 666"£-01
•. '''101-0'
1.0"621-10
e.1l6"£-1I
'.11It'E-15
1.)0165£-16
O.OQoOOI.OO
0.0 Q0001:.00

'0.00000£.00
O.OOOOOE.OO
0.000001·00
0.00000••00
0.000001:.00
0.000001_00
0.00000;:.00
O.oooooe.oo
0.000002•.00

-1.73

Hydrog....
0l\YIl0llaocu_
Potu.1_""_I\IIl
C&ld..
Chlorine
AUru.r
CN"boft
Jro.1OD
MaglOO
lIo.\r
Boron
_raalne
TraeerEl
",nvi
Mcnu
IIlvtl
IIPCVI
CI04-CIL)
",o.pboN.l
Electron_..

0.U5'
1.000

Act Coef

0.n5)
1.000

O.un
0. u"
0.3'0'
2.'0)
1.no

'.U72I-0').'11
1.'1t

0.5U'
1.000

2.5un-05
'.U55E-IO
0.2111

1.<100
1.000
1.000
1.000
1.000
1.000
1:000,
1.000
1.000
"000
1.000

Act coet

1.'''E-02

7. '710SOE-Ol
1.00000e:.OO

Aetiviey

Aq. IIQ/Uter

0.00000000••00 ctau;v•

1.0017f'7U£.05
7. 'Sl.O,UE+OS
1.15.'5"1••05
0.000000001:+00
0.00000000••00
0.00000000.+00
1. 7'D~'5531.0S
0.0000000012.00
1.1]]0"7:3.£.01
0.000000001+00
o.OOOOOOOOE.ao·
Q .ooooooooa+oo
0.000000001+00
0.000000001.00
0.000 OOOOOB+ 00
0.00000000£.00
O.oaoooooo£_OO
0.000000002.00
1 .•'115H,E-OI
0.000000008.00
O.OOOOOOOOI·aO
O.OOOOOOOOE.OO
0.000000001·00

ActiVity

,."O'OE-OI
1.000001:.00
5.200'OE.00
5.2'073'1.00
2.1.6158-0.
6.0'OUI-0.
).OI1U£-OI
, .61710.l:-OJ
1.014'01'-00
2."057£-0'
., .12 503E- at
3.0112.1-10
6."2"1-15
I."U'E-2)
1.12"1£-16
O.OOOOOE_OO
o.OaOOal·OO
1.0G0008+00
1.000002·00
1.00000E.00
1.000008·00
1.000002+00
1.00000£+00
1.00000••00
1.000008.00
I.OOOOOB+OO

0.5170

trr_
l/T­
g/lqjHlO

Ita/...] • gil

"'11I"1 - VII.

gr­
gr-.
g/lqjHlO

IOolo.1lty

'.3115'11:-01
'lttn3E.OO

"'lo.11ty

'.)11528-01
,.'''~~B·OO
5.610038·00
S ••01502.00
5. "'51&-0.
2.0"n&·0.
5.015"1-05
3 .72"'8-0'
2.5"13&-0'
1. 33$tU-07
1..212)1-01
3.011211'-10
~. 3t201E-10
1.'15<OE·1O
1.7nIlB-'6
O.OOOOOB.OO
0.000008.00
0.000001'.00
O. 000008.00 '
0.000008.00
0.000008·00
0.000008.00
0.000008+00
0.000008·00
0.00000'1+00
0.000008·00

•• ,3I15U2I.OI
•. "t815'"+01
S.0211.'1I068.00
0.00000000".00
O.OOOOOOOOE.OO
o .00000000e.00
5.021••051••00
0.000000008+00
'.nHn028-0.
0.000000001+00
0.000000008.00
0.000000008.00
O.OOOOOOOOS+OO
O.OOOOOOOOJil:.OO
0.000000005+00
O.OOOOOOOOE+OO
O. 000000001.00
0.000000002.00
•• 5tl715'IS-O'
0.00000000£.00
0.00000000£:.00
O.OOOOOOOOB+OO

-, ."OIlUOE-15

.5.n..

1.110112578.02
5.5511"0,..01
S.610000231:.00
0.000000001:+00
0.00000000£+00
0.000000002.00
5.601.,212.+00
0.000000001·00
1.05>61"011-0)
0.000000001.00
o.00000000a+oo
0.00000000••00
0.000000001:+00
0.00000000£+00
0.000000001.00
0.000000001.00
0.000000001:.00
0.000000001:.00
'5.0""U.'R-07
0.000000001_00
0.00000000••00
O.OooOOOOOE.OO

*:1.)07027651:-15

- ...tu ·lIOlaU.ty· b -.1. Craeticm H2O in aqu~ pbU.
- Ou -"l.Uty- aDd -.etlv1t:y· are ~ partial p:t...ur..

·oa.c:::riptor'" -...aa:
edD/Rr/lDI0 eor ~i•• with DCmS.ro c:::~•. 1ctJDYa1'U-ae. crlter10DJ
+s:a~atl0D0 1IIdaJt for a1lM1rah••1-l0910IIAP/BpJ
elog10(aetlvity) tor aqu~ ~I.. viUl 'ftt'Y -.11 C'ODCtdltraUou:
+10910 (PArtial pruwr.) for gNI••

QMtCIUe4 .olutiOD DDllty
DDlSrn 1111.1201'••11U

SolutlOD Mr_t.r1I __ 'on SpecUled ~1~
SOLl1T1CIN WI. 0.)....23..'.51151 Uter.
ms "l.5.,"12.01" gil

o--lty baaed on 'lV$ eDd. !lac1 .OlUU0D8 11••.•20.,.,.27.'· 0'/1
"J'CtlDt relatift M'tor w -.cl ~lty 0.0000000000000001.000 ,

Coluc.1CID Par...t.ra. ca.laal.ted.
""wnOll IlI.6S U1. '"),,n1l0' .
1120 lWlB H'. 'U'1515UO.
""I~/"'I U,....OU..U7)

,olut!on Par_tara Bu_ 011 SpecUl44 o.ulty
SOLOTJ"" """ 0.1"16n1552'175 Ut....
1'lIB 2n .5"""5U'0 Vll

DoDolty Ilu-el Oil 1W _ MoCl ••1IltlOllO 111•.•2022071160 vII
Pere-.t r.l.ti.... arror Y8 JrIIaCl cS.Daity 0.000000000000000••000 ,

Solutloa "~t.n. C.lculated
SOWT10lt _ UI. 'OU2(2U717
100 Ill\8B ,,, .6112""0'14
msCgllqjl 22' .•05104non,

1lPeC1Ued .olu,tlO1l c.ulty
DIlNBttY U ....2t220'136O

3.810'06702+01
3.66120'73&.01
S.611U6JSt••00
0.000000001.00
0.000000008.00
O.oOooooooa·OO
1.tSotn8tE+Oo
0.000000008·00
3 ••75tI2021+00
0.00000000'£·00
0.000000001:+00
0.00000000£_00
0.00000000£:.00
o.000 00000£600
0.00000000£.00
O.OOOOOOOOE+OO
0.000000001,:.00.
0.000000008.00
3.'7S'1571e;.00
0.00000000£+00
o.OOOOOOOOB.OO
0.000000002+00

-1. 1500011OB-15

_1.._
H2O _ftII
_'<:0310) _2C03 C.)

-2.11UUUI.U -6.0"U5101-15 -5."115,.,1-1$

pN (-lovlaH-Il, _1-IOVI••lI
on.oUe ea.Ulc:::l-.t- 1.2.1111
~lUbrllllD lUI C\I. 77 .10)012
Jonlc atr-.u (_) - S.610011
DoIloIty. lqjllLl • U"."
f«:o'lg"IOVI'CC2IQ'I-

. 73!i
'rJG
737
738
739
740
741

·m
744
745
746
7f
t4~
750
751
152
753
7501 TULIl OP CllIICIImlAT1.... POll 1ll\!CIl ..,nDl
755m_1.. _
758 1120 *'\'11I
759 _2COJe., _2COJe.'
760 ..... ....
761 CI- CI-
7G2 HC03- HC03-
763 C021.q) CC2 (04)
7(;4 "",2. ....,2.
765 cc)o CO).
766' K. M.
767 "",2CC)- 1OP02CO)·
766 OH- ON-
789 Jlp020NC04l lIpO'ON(04)
77u "",'ICC))2.- Jlp02 fCC3) ,.-
771 1fP01tCOJU"· Rp02.(COJU •••
772 """IOMI2- JlpO'COHI2-
n3 KCl(aql .•.•... to.t1trat•. adc:l.oD1y
n4 NaotlCeq) •.•••• to.t:Luat•.bu•.Olll.1y
775 HpO'OHIOllJ-eI' Hp020NC"lIocl)
77G HpO'OHH.DOrI lIpO'ONI...r)
777 ""'Hp02ICO'12'ol-,,10AaI0I'0-,,1_
778 NoCI Nollt.
779 ~:I NabeOl1te
180 Ila2CC' .101120 llatrOD
7el N41JCO] . .,H20-JM2COJ-Keptaby«rat.
782 N&2coJ .H20 1be~Mltrlt.
703 ""'N CCC)) 2 .21U0 Trotla
184
765
786
707

f38
790
791

~-'794
795
1eG
~9-

198
.7119
~8? ~~_':~tr.tl:';6:"3"O ••O)

802 • Invw.lonll for lat.Cb pbla 20
603 1....-.-k ..........TI! Probl_. LOelIO optlo., "'CV)O' "It!> CC, I. 5.''''1.1 110<:1 flft'V2.'
6~ DlITAIll\S'£, _""'0, llpCV' ....-<:03-ott-<:I-Cl04 IJIIl..), .
8 5 fS.Ol.U l\Illlnu-....-CI-<:O)·_-P04 CP\ISIl".rano."I.IIFf'Il,i.IU'l'9•• MFPU'e Pruwr.. 1.000002.00 (.) Am 1'lIIIpuatv.. 2.tll.02 I-I "elvin'
607 .
a8~ £1_tal~. for Plaob _1_

elO ~tal ltal.. JIq. 1I01o.1lty JIq ....1...lty
~11
812
81a

~1~
81G
011
81e
a19
820
821

~~~
824
b2S
.~~~
828
629
830
831
832
033

~R~7
~
840
1i'-1m
845

m
849
850
651
852
053 11l8LB OP~_ "'" 1ll\!CIl .......
8501
855m
8se
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Dellcrlptor

-".56£"01
·8.5'E,0'

2. $11:-08
8.818-12

·2.ut·.,
t .4'£-01

-3.51B-08
8.61£-0'
2."£-01

-1.888.01
-:::I. ,SE.02
-] .0'8·QO
-).ns_oo
-'-)1£.01
-1 :::It£-Ol
-2.30£.00
-).718.00

_ -).'75£·00
-t .0tC.00
-S.UE_OO

..." .2::1.~-0.

·'.OSE-OI
1.'7'8-0'7
). 'os·U

-1. UE"'O'
1.2..·.'

-2.131-07
-1.0)S·01
-1.tIS-O'
-2.t71·03
.. 2 _t'£.O~
-:J .OJI.OO

•...1.'22.00
-9 .])8.0~

-1. ::nE-Ol
-~.nt.Cla

...t.65E.00
-4 •.,£..ao
- ... ,IE.OO
-6 •.37£:.00

I119JHt.r

•. '521]E+aS
1.1UU2.0'
1.1'U"'I-OS
1 .17"tE_05
5 .SU01£-Ol •
1.81830£'01
1.6J601£-01
1. '0181£-01
1 . 01511£- 01
].9)6"1:-0.3
•. )1104E·0)
1.2UOtE-03
) .0'0"£'-0'
8.4U44S-05
& .....:1'1218-0.
•• O.O.OB.OO
0.000008_00.
O. ClCl0008_0 0
0.00000£.00
•. 000002.0.
a . OOODOE. 00
0.000001:.00
O.OOOOOIt.oo
0.00000£+00
0.00000':.(10
o . OOOOOE. 00

1.154.65'.05
1.1I031S••5
5. U:~5'••01
3.oSo'SlI:.oo
1.5'018£-01
1.'24542-03
8.0n500-03
3.nl161-03
1.2815'B-.l
2.1:::1''1£-06
1.8UHs-Ot
... US'SI-OS
50 .10UO£..O,
o .oooooe.oo
0.000008.00,
O.OOODOE·OO
a.OOOOO:£.OO
a.OOOOOE.OO
0.000002.00
o . 000 OO~.00
(I.OOOOos.oo
o.ooooaB_OO
o .Clo.OOOI.OO
0.00000£..00

Molarity

I. UtSCe"ol
1.9&4501B·OO
'5.02:34.I:·oa
'5.O:::IO"E_OO
'.01'56B-04
4.)U2Ss-0'
'.I19t6:E-06
'.12n.E-O'
:::lI.IUi2.1E... 07
1.1tn5B-0'
).Un8B·.I
:I. '0'0''1...01
:I .a''':JE-10
1.55U8E-1O
1."U7'£-13
O.OOOO.s_OO
(1.000008.00
0.000001·00
O.oooooa_oo
O.OOOOOE_OO
0.00000£.,00
•• 00.00s.00
O.OOOOOE.OO
a.ooooo£.OO
Cl.OOOOO••oo
O.OOOOOt·OO

5.02281E'00
S .OU'.I.OO
8 ••nOOB-Ot
5.0U18B-.5
1.n"U2-01li
1.nUOE-08
2.tI111E-.'
1.11820E-01
;) •'2 1.0121:- 01
2. '05131-0t
). ""05.2"10'
1.518128-10
1.7S100E-U
o.oooaoe.Clo
O.OOOOOE.OO
0.000002.00
0.00000£_,00
0.00000£·00
o .oooooa.oo
0.000002.00
0.000002·00
0.00000:£.00
(I.OOOOOE_OO
O.OOOOOE.OO

l.no11E_Ol
3 ......,562£.00
1. '51211;. oa
I. tSOS'E.OO

. ).50'131:-011
1.100812-••
) .,n.2iE.-06
1.818158-0'
1.0,.. ISE-0'
". cs:t7t'U:-01
1.145'0£-.8
1.0.0nE-01
1.UUU:-lG
•.0).,5B-ll
S.6'0ISE-U
a.oOOoot·OO
0.000002.00'
0.000001·00
O.OOOOOB_OO
0.00.00£••0
0.00000£+00
•• 000002.00
O.GOOOOE.OO
O. oc 0001. 00
0.000002.00
O.OOOOOB.OO

I . 'SOI51.00
1.ISO"'£.OO
3 .4S1t:::llR-0"
1. "4802-05
1."04.001-06
•• )1510R-0'7
1.10112B-.'
, ...nlS-.8
1.26650B·.8
1.ClI2UE-O'
1.4nllE-I.
15.nZ11I:-11·
....1211·15
0.000008_00
0.000001+00
0.000001'.00
o.oOaOO£..ClO
O. 000001:_00
C. OCaoo&,.oO
O.OOOOOE.OO
O. OOOOOE. 00
0.000002.00
o.fJOOQQE.OO
0.000001_00

·),45

R)'ISroo"
0>\YIl'"
SOd...
Potu.h...
Meg'De.1\11111
calcium
Qalor1n.
S\llfurc""_
PcUOb
Nevlon
Air
80<00
Br-OJIl1nD
Tr_c_r£1
TllIlYl
"'11111
UIV1)
""tV)
clot· tELl
Pho~hQna.

Electron
Ohor••

0.1]5'
1.000

a.1t2'
•.un
0.3102
2.5'1)B-.1
0.5.n
2.'ot

1.5'0'S-05
1.11'
I.tI.

'.nU8-10
:1.'19
1.000

•.3t88
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1051 TUta: OF c:<IIIl:I!ImIATlOllS I'llIl M'I'al nS'l'llK
1052
1053

18rs
1056
1057
1058
1059

1&r,
1002
1063

1~~
'006
1067
l06S
1069
107er
1071
10;2
1073'874
1 75
I ;6
1077
'078
1079
10eO
lOBI
,Oe2
1083
1084
lOBS
1086
1087
loee
10B9 IIOIU,

1~
1092
109:-1

1m
1097 ratal 0/1tT- -4. U61ts"B.O)
1098 FlublDg "ltratlon •
1099 • la..-r.10Ni Cor "'tc:h pbw :U
1100 IBancllBIlrl< TITIU\'I1! !'robl•• l.OOlO option. \lp(VI03 with C'O) l.n 5.'_lal IlaCI nrr Y3.]
1101 DA_. _ •., 16, IIpCVI-IIa-CO.·QH·Cl.CI"" CNRU,:
, 102 .5.01.31 ...(nll· ·CI.C'O)·~-_ ,ranlt.FRFtO.P9I.1tFI'R93.1U'Pt4.1UlF9'941
1103 PI'•••Il.t'.. 1.00000B.OO (e) A'IM ~.t\U'.. 2." ••02 te) ••lvinnrs £I_tal _ •• for PIUb ,.obl. .
"00
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-6. 11B-O.
'.705B...01
1.0SE-a1
1.15B-.a

-I. 16B-07
-11.00'1'-01
1.0JI-07-'."1-07
a.HI-O'

-2 .• ' •• 02
-2. UE.Oa
-'.05B·OO
-3.6&1.. 00
..'.3\·e·02
...1.2CE-OI
-2. )98.00
..3.10••00
-1.141·00
-).UE.OD
-'.702..00

DucE'iptor.-;/Uter

I. tS~7'7E.O'5
J .1.69'1.06
1.1S4UE·05
1.779011.05
1.075511.0J
5.615UI+01
fli.61o'I£-Ol
4.'Unl-Ol
~.0"6"E-Ol
3.111.01'-02
'.956591-01
1.::iII'7D1E-OJ
•. lI05aB-05
1 .•ln61-0.
1.10CZOI-07
0.000001.00
0.000008>00
O.ODOOOI.OO
0.000001.00
O.OOOOOI.OD
Q.000008.00
0.00000£.00
O.OOOOOE·ao
0.000001.00
O.OOQOO£.OO
O.ooooor.oo

Molarity

1.''''571:.0).
l.tU14E.OO
'S.02::1'511.00
'5.017'5£.00
l.7U36E---OS
,. U'J.IR.Ot
l .....21-0S
1. 16118E-06
•. 65iO,eB-07
1.'96001-01
1.1::1615£-0'7
a.50Q',r;-ot
1.5061'8-10
1.1'I6'B-11
5.62.12"-1>
0.000001.00
0.00000••00
o.OOOOOE.OO
0.000008.Q·0
0.000001.00
O.OOOOOhOO
o. 0000 Olr.oo
0.000001+00
0.00000£.00
O.OOOOOB+OO
0.000006,00

1. 'U21.£.01
3.0562.E+OQ
1. '52'7.£+00
l.lStO::lE.OO
6.UI138:-0.
I •6aa "E-O'
1 .•'tJ5£-05
4.UO'U-01
1.10.UE-0'
•. 65356£-0.
,. n"&8-0e
l •.JCl512E-Ot
5 .•5Ual-11
:1.011791:-11

_a.un.l-n
o.00000£.00
0.000001.00

·0.00000;.00
0.000001.00
0.000001.00
o.00000£.00
-O.oOOOOl·OQ
0.00000&.00
0.000001,.00
O.OOCOOI.OO
O.OOOOOI..QO

-t ."

HydrogCl
OllyVon
8041.­
Pou...l,.
~.lUi11l

catch.­
Cblol'lnt1
I"Ul£\U'
Car""n
..lOa
...,1011
Air
&oroD
&rcalDe"
Tr.cu-Rl
,",CIVI
MUlll
UCVII
tlplV)
C'lot-iELJ
Pballpho~

alec:uOrI
Cher<I.

_ogCl •
OllyVao
10'11..
Potu.1...
_1_
e.lelU11:1
CbloriDe
5\lilt\U'
CIorboD
PoalOQ
"'100
Air
ao,ron
B<om1J,.
tree.rEI
.... IIVI
AllIIn)
U(VII

~~~I~1
l'bo~l'\OC'\UI
I:loctrOfli
Cher<I.

o.nsc
1.'0'

o.un
o.un
a.5U7G-Oa
O..nOI
O.SUA
2: .S9&5E-0'5
'7.911::11-10
I..U
2.904i
1.917
1.000
l.9n

O. ate1
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

1.101£-05

All • ..,/110er·

"1. '7812"1.1-01
1 . 0000 0-'.00
'5.21nfliE.OO
'5.214111:·00
$.UIS1£-05
l .•SIUJI-O'
2. :11125£-05
l.laU1£-1I
•. U"9R--16
a.UI511-0'
l.6Sal"'-01
1 .•1'3IE- 01
1.'UI6G-IO
3.39261E-l0
I.l7aa7£-n
0.000001:"00
0.00000£.00
1.00000Z·00
1.00000E.OO
1.000001:.00
1.000002.00
1.000002.00
1.00000&.00
1.000001;.00
1.QOOOOE.OO
1.000002..00

ActIvit)'

1.001'7'U::IE.05
1.95a;1091".05
1.15'61'111:.05
0.000001)001·0'0
0.00000000••00
0.000000001.00
I.11eaOI71E.05
0.000000001.00
... ,nU"I£:+Ol
0.00000000£.00
0.000000001+00
0."0000001.00
O.OOOOOOOOB.OO
O.OOClOOOOOI·OO
O.OOOOOOOOB.OO
0.000000 oOI:.Qa
O.OOOOOOOOE'OO
0.00000000••00
1.1S01.ana-••
o. OOOOO~IIIIC'.OO
0.000000001:.00
0.000000001·CO

- O. OOOOOOOOS.OO

1.001'7'U,'7R.OS
7. 95al n'1G.05
1.15666151••0$
0.000000002·00
0.00000000£.00
0.000000001.00
1.77'013U••05
o. 000000002.00
].27'U'00E.Ol
0.00000000••00
0.000000001.00
O.OQODOOOO••OO
O.OOODOOOOI;.OO
0.000000002.00
0.000000001·00
0.000'01)0001:"00

• D.OOO(lOOOO£.. OO
0.00000000:1.00
•. 126014"1:-01
O.OOOOOOOOB.OO
0.'000000001.00
O. DOQa 00000£.00
0.00000000:1.00

1'.Oia'

n ... nOS6S61'" gil
O.OOOOOOOOOOOOOOD£.OOO ,

tg/lD"") • gIl

·•.n.lllt-ol
'.tU7lB.OO
5.610011'.00
S.fli0t.91a..00
2: .002018'-03

. 1.D&'7111-01
, .2''''R-OS
1.211''7£-06
S.U50aB-01
1.)36112-07
1.15791B-01
'.41'''.£-0'
1.'11161:-10
•• 6695&£-11
6.aIlOSI-n·
O.OOClOOI.. OO
O.OOOOOG'OO
o.000 OO.R. 00
0.• 000008.00
o.000 ODE. 00
0.00000£.00
O.OO(lOOE.OO
o.000 OD,S.. 00
0.00'0002.00
0.00Q002.. 00
0.00000£..00

All. 1Io1""lty

'.'''50 .

,.n Ua1 I2B'Oa
'.9101l1UE.OI
S.022S100'••00
0.00000'0001.00
0.00000 D008.00
O.OOOOODOO••OO
5.011'''"1.00
0.000000001:.00
a.1n015161-n
0.000000008.00
0.000000008.00
0.000000001·00
0.00000'000£.00
0.00000000£.00
0.000000008.00
0.00000000£.00
0.000000000£.00
0.00000000£.00
I. H06Ua1"-06
0.00000000a:.00
O.OOOOOOOOB.OO
0.00000000£:.00

:"5 ••601:a...'£... 15

All .....Iallty-

a.110uu...oa
5. S51?"U.'I'
5. n0006an.00
O. 000000001'.00
Q.ooOOOOOOI.OO
0.00000000£.00
5.60491aUI.00
o.0000000 0.1'.00
I.o,nuan-o.
o.0000000 DE.OO
u.ooOOOOOOI.OO
0.000000001·00
0.00000000••00
o.ooOOOOOOB..OO
0.00000000••00
0.0000000'01.00
0.00000000£"00
O.OOOOOOOQI.OO
1. '61211692-06
0.000000001.00
0.00000000••00
o.00000000:1.00

-, .0"S9361.-15

- WalCet -aolallty· 1_ Il101_ II:I'.eU<lD Jao 1a aqt,leoull phaa.
- au -aolaUty- aDd. -.ct1v1ty- U. ga8 partial 1'1'_."'1'0'

·r..c:rlptol'-~ I .,

·cJo/RT/1D10 for 1fPeC!1.. with ftO.D.&ero cone•• (CODVtlro_ca l:.r!t.rloJ:l,)
·seturatlon In4e.x ~ol' .wwula, SI-logI0(IAJI'/bp)
"lOG'10CacUvlry) £01' aqueou. apeclea wlt.h "'l'Y ...11 ~Gpea'Dt.I'atlOM

"lOO10i~tl,"1 pr..aur-., f,?r g.,.. .

_111001 ""luU... Donolty
DDlSIn 1100.11056561109

Solu.t.1on Par_t.r•• calculat.s
'0JDJ't0ll _ ua.aUnnU'07
Kao IlU:S '-II. 0IUl1120332
.....CII/"") U7 ......0.,.I1.

Totel Mai..

'Sol\ltlon hz.-ter. sued on speeUi..s D.uilty
SQIDf'IOH VOL 0.]'IIOI"U)9415 Ht.u
Tl)S an.5l"116I1n9 Gil

1.I6..S56S••01
I. noun'I.OI
S. ,aU0951••00
O.ODOOOOOOI.OO
0.000000001:.00
0.000000001.00
I. 9SloanlB'00
o. 01)0000001:.00
3 ••?Ul'l5'"leE.OO
0.0000000011:.00
0.000000001:.00
0.000000001.00
0.000'00001.00
O.OI)OOOOOO••O~
0.00000000••00
0.00000000£.0.0
0.000000001.00
0.000000002.00
I. &1S615111.00
0.00000000;.00
O. 0000000011:"00
0.000000001:·00

-a ,1an1556E-IS

pH C-loglaH.JlI _1-100[....11
OnaO~lc C'04ItUelct- 1 . .2.41n5
1tqIlU1brJ... RH COl _ 17 .•la711
IODle Stt.a;t.h i.) - 5.61::1017 "
""",,lOy, IoiIIIIl 11'•. 11
Icoa(g)1 100[rCOacgl I-

100 ..........
NaNpO::ICOJlaJ ~eo]C.1

•• - l1li.
Cl.. Cl-
CO)- C03_
NCO).. MC'O]-
OH- OK-
Mp02ICOH2.· RpO::I(C03U.-.
Hp02.IC03tJ..- Np03iCO]t)-.-_aao.- _aaol-
ala Clql coa laql
Np02. ~2..
lIl>OaOlltaql NpC!:IGII(Aq)
H. H.
lIl>OalOH,a- ~COHla-
HCllaqJ ..••••• tG. tltrat.•• ad4.OJIly
HIlOK(aqt •••• , • to. tlt:tat.••bua.oaly
_aOltlagodl _aOlltagodl
Np020H IMIDr) 1IP020Mi-.ort
Hal_a (COlI alol_DISADUID-Dlo.\8LBD
HaCl HAUte
NaJk.'O] ~coUt.

Ha.ZCOJ .101Qa Jlatl'CI)
IlaaCOI.7JClo_aCOl-Hapta>oyVata
Ha.2COJ.IQO Th.r-manlt.
Na3HIC03l2.2H20 Trona

1107
1108
log

. 1110
1111
1112
1113
1114
IllS

m~
1118
1119
1120
1121
,,22
11:13
'124
1125
1120
1127
1128
1128
11SCI

·1131
1132
11~

.' 1134
.1135
1136
1137

~m
1140
1141
1142

nil
1145: DeDlilty bu.s. OD 'I'VS aDd. MaCI .oluUontI
~ ~~~ hrcIIDt nlllllltive •.:rrol' VII NIIel. ~lty

1148
11411
~ l~~ 'rMl.Il OF COlIC2NI'IIATIOIIS FOR BA'I'CIl BYO"I9:l

1152 _I.. _ MolaHty
1153
1154
1155
1156
1157
,,58
1159
1160

·1181
llG2
1163

m~
1166
1167
1166
11811
1170
1171
1172
1173
1174
11,5
1176
1177

m~
1180
1161
1182
118;)
1184
lieS
1186
118;
1188 1OOftS,
l1e~
'ISO
1191.
11~2
1193
1194
1185
\ 100 ,......1 G/_ - •. n121HIE.OI
119, JPluhlDg TltraUoflo I I

H~~ l:'=:~o;;,::~a.~~l::~LOCIO gpt1D~~ NpMO:Z wltb C03 1D S.UII01_.1 Rael nrr in.)

~~~ ~~~~I :::;~~~":~~~::;:O':"~ri1;~:~:~~LIlPFRt3 .1U'f'~. fWPtt)
1~g~ Pr...ur.. 1.00000E·OO I-J A'TM ~ntu.n. ,2 ••':£.0.2 [-I a.t11vlll1

_l~g; Gl_ t 'l.l - tor Flub Pl'Obl_

g~ ""ta, 1101.. All ....lallty All. ·... Iarlty

1208 3.166t5U2.+01 1.1101• ..,'••02 '.1312'72n••Ol
1209 J",671'73:3151.01 5.5.5411771"£.01 4. 9701SI2::1B..OI
121', 5.'2061)"£'00 S.6100.0UG.00 S.0325HUB.00
1211 G.OOOOO(lOO£:.OO 0.000(100001.00 0.00000000£.00
1212 0.00000000£.00 0.000000001.00 0.000000001.00
1:?13 0.00000000:1.00 O.OOOOOOOOE.OO 0.000000002.00
1214 1.9sn"OSI.00 s.'oanouI.Oo S.0156S"SI.00
1215 0.00000000:1.00 0.000000001:.00 0.0000001;,1l0E.00
1216 :I."'7'U6U:I.00· 4.UOUSSIE-03 J.IIS953"IR-0:J
1217 0,000000001.00 0.000000001.00 0.000000001.00
121e o. oOOOOOOOE.OO 0.000000002.00 0.000000008.00
1219 Q. OOOOOClOOl.OQ 0.000000001.00 0.000000001.00
1220 0.00000000£.00 0.000000008.00 0.000000008.00
1221 0.0 OOOOOOOS. 00 O. 00000000••00 0 . 00000 0008.00
-1222 0.00000000£.00 O·.OOOOOOOOB.OO O.OOOOOOOOB.OO
1223 0.000000008.00 0.000000001:.00 0.000000008.00

l~~ ::::::m::::: ::m:::m::: ::m:m:::::
1226 :J .•'S6U1'IE.OO :I .10501"'E-06 J. :U'750"'B-"
., 227 c.000000002.00 0.00000000£..00 O.OOOOOOOOE.OO

.~~~~ ~:::g:::g~:::: :::~:::::::::: :::::::::g~:~~
1230 -I. aoua.aOE-1S -I. '101150]1-15 - •••01)IIUB-IS
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-). "1-10
2. )SI-O,
'.UB-O,
I.22E-U

-I. 77B-0.
-2.121-0t
1."£"'0'

-, .101-0'
1."'.-0'

-:1 •• '£.03
-2. t.£.02
.] .0e,£.00
-] .658:.00
., .318·02
"'l.~'E-Ol

--'.2":.00
-2 .....00
-2.118·00
·3.22.B+00
- •• "2+00

Ouc.rlptor-.g/Utar·

•. ,SU6a.OS
).U:3:0tE.06
1.15661£.05

"'lI/lIt..

••953t1100S
1.1U"8+06
1.15.67£oOS
1.111~0£.OS

,.754'68.02
S .120UB.OI
1.0'UI8.00
7.272"2-01
S.S17S1£-01
l.t"U£-02
1.11317£"01
1.401UB-OI
'.312"£-05
'.tU228-0'
3.055SII-07
O,OOOOOE_OO
0.000001.00 .
0.000001:.00
0.00000.000
0.000001·00
0.000001+00
0.00000£.00
0.000002.00
0.000001+00
0.000002.00
0.000001·00

Molarlt)'

•• '6Ul.+01
•.t~S2)8.00
5.03351".00

Molarity

4.91'59••01
. '.,U40••00

5.022U8.00
5.01S66••00,
Z.9.24.,I-o]
,. S1I)71- 00
6.0U071-05
I.'UUI-O'
1.2UO'B-0'
1.1t7J21-07
, •.230601-08
S.2U2tE-Ot
1.41726'8-10
'.nnl£-ll
'.'76250I-l)
0.00000£.00
0.00000£.00
0.00000£.00
0.00000£·00
0.000008.00
0.000001:·00
O. OOOOOJh 00
0.000001:_00
0.000008+00
0.00000••00
0.000008+00

I.US24B.OI
] ••'5'1"'.00
I.*S51'I:·OO

1. 'Ut'E.Ol
3,.75611·00
1. ,5.06£.00
I. '51]11.00
1.1)1102... 0)
1.710ttE·0'
2.ISU.£-05
7.272121-07
4.,.7ISI-07
4.05&27£-0'
2.'1112£-08
2.02944£-0'
5. 7295S1-11
1.'''SS£-11
1.40112£-11
O.oooooe.oo
O. 00000£.00
0.000001.00

. 0.000001·00
0.000002.00
0.000008·00
0.000008.00
0.00000£.00
0.000001·00
0,00000£.00
0.000001·00

·S.IS

0.U55
1.000

0."26

Act Co•.f

o.nSf
1.000o. ,.~,

0.9625
2.5"'£-02
0.1700
0.S'40
2.Snn-05
8.0011£-10
1.'U
2.t04
1."5
1.000
) .,ot

O.~tI'
1.000
1.000 .
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

Act Coer

AeU"lty

Aq. -v/lltor

1.0017n7'I.OS ~og...
1.1531513:3:1.05 Q:l()'ven
1.154&71 ..".05 .od.J.~

0.00000 000••00 Po't&lI1u:a
0.000000008.00 Maa'nealua
O.OOOOOOOOB.OO c.lel\1Z11
1.1710"111.05 OllorlM
0.00000000••00 SUlfur
'."'lU911+01 Carbon
0.00000000£+00 1"0"00.
0.000000008.00 ~Ioft

O~OOOOOOOOE.OO Air
0.000000001:.00 aaron
0.00000000£.00 8roa1Jaa
0.000000001:.00 Tracar£l
0.00000000£.00 ftfIVI
0.00000000£.00 MUUI
0.000000001:.00 UeVIl
1.61416S"••00 _IVI
0.000000002.00 CleM-CaL,
0.0£)00.0000'+00. PboIrPbo~

0.00000000£.00 Electt'cm
O.OOOO~OOO••OO OWlI'O.

Activity

'.78177£-01
1.000001+00
5.2""1;+00
5.3:10211,.00
•.••0'5.·oS
J. 9432'1-0'
1."6198-05
S.42"41-11
1.102018-1'5
2.0U71-07
.2.J45118-0'7
1.1S'441-08
I.U.UE-1D
2.12"01-10
.2..'.2]061-1)
0.000001.00
0.000001.00
1.000002.00
1.000001.00
1.00000£.00
"1.oooooe.oo
1.00000£.00
1.000001·00
1 . OOOOOE.OO
1.000002.00
1.00000£.00

UII. ,.,"001110 gIl
0.0000000000000002+000 "

11"••0,,500S0as gil
0.0000000000000001_000 ,

It9/rl • gIl

1<9/'" ° gil

'.IItU£-.O' . 7. 7&H98-01
9 ••"UE:.OO I.OOOOCl£+OO
S.61Q02&.00 5.21"0£.00

""lalltY

IIoio1lty

'.Iunl-Ol
t.t?'IU.I+OD.
5.U001E+OO
5.'02JJ8+00
1.2..568-0)
1.065&IR-0)
6 .77U 72-0S
2.0"'68-00
l.'77U2-0'
1.U,371-07
•.07615.-0'
5.826611-09
' U)E-l0
5 n-U
9.7"41£-U
o.000001.00
o.00000£+00
Q .00000••00
0.00000••00
0.000001.00
0.000001+00
0.000001.00
0.000001;.00
0.000002.00
0.00000£+00
0.000002.00

'.1719

Aq. Molarity

9.9]9]170'£:+01
•. "Un172'01
S.O~:3:S"toE:.OO
0.000000001.00
~.OOOOOOOOI:·OO

0.000000001000
5.0l.2&000:3:l:.. 00
0.000000001000
5.5JU.IUE-OJ
0.000000001.00
0.00000000£+00
o.<lOOOOOOOE.OO
0.00000000••00
0.00000000.+00
o.00000000£.00
0.00000000••00
0.000000001.00
0.000000001.+00
5. "S7)1'51-0'
O.ooooooooa·oo
o.ooooooooa.oo
0.00000000£.00

·5.0S'U.251a... 15

Aq. ""Iallty

1.1101156'.+0:3:
5.SS27161I£·01
5.61001696£.00
O.OOOOOOOOB·OO
0.00000000£.00
0.000000008.00
5.st8657St£.00
0 0 000000008.00
'.IUi7S17I-01
0.000000008.00
0.000000008.00
0.00000000.·00
0.000000008+00
O.OOOOClOOO'.OO
0.00000000£+00
O.OOOOOOOOC.OO
a.OOOClOOOOI;·OO
O.Ooooooooa.oo
'.661":3:)1£-06
0.00000000£·00
0.00000000£.00
0.00000000.000

-5.651t0):3:IE...15

- Water -..laUqr- 1. _Ie fr.ctlan 100 1.a. equ~ pbu.
- aa. -a.:tlaUty- aD4 -activity- u. ga.a ptLrtlal pru.-uru
• -n._c:t'lptor a

~I •

·dD1RT/lnl0 tot' ap.ei.. vltb ftOftlUO CODe.. CCOll~ eritadOD)
-£ablr&tlon IDCSex for alDerali••1.log10CtAPf~~
·10010cactlvlty) for .~~ ~1.. vltJ11 ftI'Y a&l.1 eooc:C&UllUem.a
·logl0epartial pruaura) tor OU"

Dl:lUilty baaed on lfI)S &D4 -.cl .olu.tloDil
hl"clIIlt rel.t1" .rror .. "'~1 4eDItty

Col\aUoa ..,....t.,... ....114 Oft s:p.eiU-S ~lt)'

GOWT!OII VOl. 0.'''614"tS9U.0 Utoro
'!tiS 3') .5015n60IU. gIl

SpacUIIICI &ol\&Ucm OIIIIalty
tlDlStTr lUe.".1400"10

~lu.tlOQ Par_f.era o calC\llated.
S'OLU'rtOM tD£S ":3:. t:13 110,.,."61
1U0 lIAS' '''.nUnO'''04
TOSIg/1<91 13' .1177&40.00)0

) .•'052I&1X.Ol
J. &'7,,""011.01
5 .•U.,.75'i.00
O.OOOOOOOOE.OO
0.00000000£:.00
0.00000000£.00
1.951900tt£.00
O,OOOOOOOOE+OO
1.4"'68551·00
0.000000001.00
0.000000002.00
0.000000001·00
0.00000000£+00
o. 000000002+ 00
0.000000001·00
O.OOOOOOOOB+OO
0.00000000£·00
0.000000008·00
S .4756157&£.00
0.000000002.00
O.OOOOOOOOE+OO
0.000000002·00

-1. "02t011I-1S

Solu.tl" ....--t.r. Bu. GO Specified Dl:Dalty
SOLUTlC1ll VOL 0.I.tOSn,Ol001" lIt.n
'IllS 3" .52'1&1211061 gil

Sol\&tloD tar_ter., C&leuleted
COtmlOlllQSC 4U.5140"OlSOI
H2O """£ 34'.11645061''''
TD$lg/l<9l 127 ••5StSU",..

pN l~lOC1laH.lI, _1-1... ' .... 11
OnIoUc coeUlclC1t- 1.241U1
EquU1))rlU1a ItM C'). 77.8n7])
JODie GtreD9t.b 1111). 5.'1:12"
DoDolty. "'/'" U" .•0
fC02lgl. 1... lfC02lgll o

H2O lII\n:R
1IoIIp02CO' C.I _2CO)(.1*. .+
cl- CI-
CO)- CO).
KCO]- tICO)-
ON- OM-
1Ip021C01l3o- 1Ip02CC01l2o -
HpO:t CCOl) )... Np02 CCO)) J.. -
1Ip02COI - 1Ip02COI-
CO2 (aq) C021aql
1tpO:3+ Mp02+
1Ip030NloqI 1Ip02OMloql
K+ H+
1Ip021ON12- 1IP021ONU-
KCU.q•••••.•• to. titrate .•clcS.oDly
NaOHCaq) •.•... to.tltr.t.......ooly
1Ip030Nlogodl 1Ip020lccogodi
1Ip020NI....1 1IpO_1_.'
Ha)1Ip02 (CO) I 2 I.) J)lSA8loEDJ)UAllIoID
HaCl IIOUto
Ma.HCOl HabcoUte
Na2CO) .101U0 Matron
Ilo2CO).'H20--Jla.ZCOJ-Nop~0"
!C&2CO).H20 ~et1IlIO~trlt.

IIO)NlC01l2.21U0 T<oDa

1231
1232
1233
1234
1235
1236
123. _Ulod C.I..U.D lMDIIlty
1238 ~1'rY ""••0"S0050.S
1239
1240
1241
12<2
1243
124~ ...... Ity ...d on TOS and IOaCI ••Iutl....
1245 "reet 1'.1.~lve .n"or va IleCl dcDalty
12i612 7
128
1249 'tA8lo& 0' ~TI"" Poll IlATCIt CYS't'I!It
1250
m~ _1.. _
1253
1254
1255
1256
12.57
1258
1259

1~~?
1262
1263

1~3~
1266
1267
1268
126l!
1270
1271
1272
1273
1274
1275
1276
127.

m~
1~~?
1282
1263
1214
12.5
12 6
1287 """"",
1288
12811
1290
1291
1292
1293
1294
, 295 1'0<0.1 0/"'" -4.61".2..£.01
,1296 Pl.ublno 'titration'
1297 • lrrnrelOM for bt.t.eb pbltl 2.
1298 180~k TI'nIAft PrOl>I_. """0 option, IIpIV,02 ..Ith COl 1D S. 61_101 IIacl PIfI' V2.1
1299 llATAIlAR, _ ..I ' lip IV' -IIo-<:OI-oH-cI-CI04' I."',
1300 t5.01.11 ...UIl'- -C1-<:O'-....-P04 IPllSllIt.PIlPtO. pt1.lln'Iln .........RaPPt&l
138~ Pr...ure,- 1.000008.00 (-I Aft 1"Mllpetat\l:f.. ,.,al:..oa l-) Xelvin

1303 £1_<o.I~" f •• FlUb Pr.bl_
130·
1305
1306
1307
1308
1309
1310
131 I
1312
1313
1314
1315
1316
1317

m~
1320
1321
1322
1323
132~
1325

m~
1328
1329
1330
1331
\332
1333
1~4

1~
133.

1~
1340

''''''1~~
1314
'''''51346
1347
1348 TU10E OF COIOCllImIATIOIIS lOa ""TCII CYITIH
1349m? _1"-
1352 H2O ....n:alPJ ~2COI(.) -,""2CO':':~
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'1.''''''I.U....I.'.....
• 11

•••1 ..·•.n.·..1.01""·'.n..·..
I.IIC·".........

'1."""
·1 ••"""..........
·'.'U·"·1.J.....
".JSCo". ..·,.W ..
• •.OU_........

••.s"·,,1.10'·01• .....·1.
' .•n·n

·I.U.·••
.1 ..
I.'..·..

· •.•n ..... ..., ..
••.•n ..
·, .•ta·.1
'1."""·1 ..·'.U, ..
• •• 3101'".........
·1 -
".1 0.
·1 ••'.·........-

.."I,..
•."10"_
I.U'_·N
1.1,.......,
I.nu"•.,'."II".n'.101'''.01
I .

I."""'••'.lltOK."
• N ..II
I.S ·01
I .•nll''''
J.I))U.·OS
I.US01I-11•...._.....•_-._.... -.._­.._-.._ ...._ ....__ ...._...._.....---

1.'nos,."
....1011...
• ...11..·01
l.nUtl_
l.un11l·"
1. Int.....
I.'"nl·n
..........1
I ..
1 lI OS
'.711U ..,.."."....,.._.
'._01 ..
......H·...._....._­.._-.._...._.....__ ...._...._.....

..Iuh,

.........11
' .•n"I...1.'))1"."
S •..".....
•.•nn.·..
1.IIU 1
1.11 •........,........,....,......_...,
•• ISIIOI· .......,,_..
'.J1M_I.
' .•unc·II
1.1U.U·1I.._­.._....._­.._-.._...._...._-.._...._...._....-

S.OlU ..
..U' ·II
..00In..•..
'.n,nl·OI
•.IUH'·"•....,1'·..
1.lntH_
'.»111'·"
'.Utl1I·..

'.01""'"
'.""'..·n'.,",,51'·11••__.0•...._­..­.._...._...._....0_.._...._..'._­.._...

1.lIn ..
' •.,lfl ..I.,..nl."
'.IU",."
1...' ...·11...........
1.I...n,.....'.MIt"·..1.•"Hc.."...,.'""......,,­..1."","
S.UUIt·1I
••,.....·11
1."1111'".._...1._­.._....._...._.....­.._­.._­.._­.._­.._...

I..UIt .
1.1 ..
1.•nn ..
'.,uOII"'"
1.IUn......
1.170.11"-.............
1...nOl·.
l.unOl_"
'.SII.II&·U
........·n
.....30_1).._...'._-.._...._...._...._...._­.._-.._...._...._-

·S.lI

----......1--­eeld_----'-~_.._.....-.._.
-~.....'IVI
_UIII
~["".,.
c,..·,.....--­'I..,....-

"". eta,
•.•n......
'.'UI
'.1'"•.S.......
•.un.....,
•. IUII-IO
.......-011..",...........-

I .•"
'.INt

1.........
1......-..-..-..-..-..-..-..-

•.••u
..IIS.....
O.JU'
••UU........"
'.IOI_OS

I.'"J.'"..~..-..~
•.Ult..-..-..-..-..­..-I .

I ...­..­..-
......,-

""u..... ."
1.1..SOI_0I"_00
s.lOsn.·..
S .•" ..
I · ..
••Uul.·..' .•n.n_
6."Un·.,...........
1 .•n.I.."
1.IUIWo"
•. II1U.....
l.ull'.."'.,.,.,01.·11
'.1.....· ...._..
•.00_.".._...
1._."
1.-'"•.0_....1._·".._­.._­.._­t._·"

......'11....

1."I1I'.H·OS
1.»Itll-'OS
I ........SO.OS

'.'110"_'"...__ ......._.
•.nu.nu_...._...
'.IUn.nl".O.•_H_......._..
.........01 ........_.
0._ ..._.._..
......00 ..................._.......
' ...UIUta·.......""'.......
..........11·..
.....000.......................

'."OIlI_
'.USOll·..
•.0IJlI....
S.UJU...,
J.n.u,·n
'.II'I),·n
1.1IJ1"·"
1 111-01
1 .•, •..
l.nou'·It1.•1""1_"
' ••It'll-ll...-.".._...
1._'"1.__-

1._."1._'".._...1.-­1._­...._­1._-

"".,.lInlun til
..............0 ...........

1101011."

...........1
•• 'SII1 ..
s.n..I ..
I.S..U ......'n.·..
'.IUUI·I)
1 .•7111.·..

1.1""'·'"•.n ....·N
1.""_"1 ....._ ...._.....
I.UM.U;·"
'.""1.1·11l.tt1llC-II...._-.._....._...._...._...._­.._'".._....­..__....._-

1.11."....
S .•"""·..1 •.,..n~1

1.'''01''''1.21)1...._
l.nUlI"_
l.n.....·OlS.'''_·''
1.11110'·"
I.snln·l.
I.IIS...."
t ••un,·n.._­.._­..._.......-..-.._...._...._...._­.._....._..
'._'"......

......._Iqo
I.II"USOI·OI
' ••nllltu .
1 .•UUulI ....__ ......_1 ...._..
s...n ..
...._H...
7.nU.,,"·.1.._ ...__ ........._..
0 ..._ ......._..
....._0011·••
..............00............... .•••__....00

1.I'to"'U:·.'
.....00 ' ...
0 '·..
..........1 ...

·'.I>nl1U"'''

..... ..tolll,

'."...un.u
'.nUlin.·"'.U"UU,....._.".._....._."
"' ....nn.." ......._.
.......lIn·OI

'.""_1'"..__...
.........01•••
'._01'"....._..........-1·...._....,...
O.U.." ..,·............,...
l.llnUI"·"................_ ..
•.0 0 .

, •.•U1U".·IS

_I." f'lII _ IIOCI ..1~t1...
.........0lOU _I _I."

...~..... "'_'.". ""1...10....
aoun1lO1 IOU. ..l.U1U.U....11IO _ U'.""',,'OI"
lDIlI'ql Ul.lIllnnUU

_Itl....ol~tl... _I."
_lin 1I••.1"OU"1Il

"I~U... __•••• _ ..... _ltI... _10,
00WTl1Ol..... ..,nuuu.,"11 II....
f'lII " .....""1..".. til

........ _100

'."UOl'H.'1
, ...'StI.q·..
••n.NIH.·....._......'.__H·"
•.•_N...
1 .•UU1".·........_...
l.n.6n7n·"...._ .....0....__......._or.O.
0 .....0_...
..........'.00
0 ...0_00" ••....., , ...., , .
.......0001 ..
l.nUII1O'·00
.......0 ..
...._ 00
0 0.

·I.u'''''n·''

_1"-- --__U'1 __Il.,... ....
el· cl·
a». CO"_1· ...,.- -~ICOlllh.· _,1",,'1)'"
~,COI,20' _,.........-... --,.
_,.., COI'..'
~. _.--,.., --,..,.. .._I..,'· _1*lJ'
"""1 .••••.. 0••010"' 1.....'-""' -.-..__,_I __,_
__'_I __._.,
~1'_I ••• ' ...I-....I__. ..lib
_, _ ..In.=:= ..........-...:=..r-::
_'." _UU._'COlllJ._ _

- .... _l.&uqo· 10 .1. f_ _ .. _ ......
• _ ·.I-.lltr _ ·..,.h11tJ'" _ JlUU.*'!_.,-_._.

•• ..wlla.' I .. _I......... . 1_••_. eU_I.,
.......,.. .- I.., -'.0.•I·• ...,...UP......,
·1 lvI.,.' t ..__... vi.. .-, -..~I_
·I , ~ __0' I.. _ ..

~ a,1lT'o • .....1'211)1••1"_Th I.. ••o _.1_ I JIo1a n .
1__ """"" _ •• lotIO.. _ ..., .,mllll ....... col .. S.6_t.o.l..e1 PIlI' ¥J.'............ _01_', _",,_..col-"<'''''''Of _&1,
n.OI." _,IIIl_""'loOI'J""'_ 1.....' •...,..Hl.lIFftll1........._,

..._.. 1._'" 1.1 .... ---........ '.HOI_ [., ........

CI· CI.
COl_ ('0)0_I· _,.... ...
_,COlIlI_.· _'COlli h.·
_,COlllh' _1'COlIII••__• _~·Cl)·

COI'OC' _,..,_10 _.
__''''1 __,..,
~ ~

_falll· _I..n·
IICII..' ..•.••.••.u I~••I'-,.., _ ,__,_I __1_,
==:lI,.,....~~
-.:t _Iu.
......... _lib
_1.1_ _u-
.-J.~1· .0
_'."""__UI"
OIaIa'mlU.:lIQD _

.. '·...1...11' _,·1..1_11
_Ie e-.rUe._. I."""
"ULkI__ "I. n.U.'H
1_10 • ...-... t.a. '.6UIU
_lqo. a.1aI • U...Ttt_"',I..llCOllllOll·
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"I~U ... __ IJ>ocUI ... _Icy
_1<* ~ unn.,"o. lit...
,.... }fl.nU.UOlln "Il

IU•.,UU"".,· "Il•.•ooo......oo<..e·••o •

1..~t1"" __CU" c.I""I.....
-..:nOlI ",,"I ......US01Ull.
ICIO ....I "'.lI.n..IIU'""'1"'''''' Ill.'''010llU2•

-2 211·"
• 111-.'
• 111_0'
• 1)1-12_t. UI_O'

-'.111-.1
' ••11_01

_•••"-01
'.111_01

·1.,.e·02
·2 ......~
_>.111:•••
-1.10'.00
_'.1l1••2
-I.Ul-.1
_l.ln.OO
_2.Ue.00
_l.U"'''
_1."'.0•
->.111•••

_.rI•....../Ut••

'.nlO...OS
1.1l1ln·••
1.1S1111:.0S
1.1llO'lI.OS
1.'5••01:'01
'.n"n.01
l.nn•••..•.•on".oo
2 ....'.1.00
1.'UOn_.l
I.Unn_Ol
••1".SI-1I
J .....n·OS
l..u,n·ol
1.115151_". ..
0 .•00001_0.
0.00<100•••0
....0..1••0
0."'''.'00
• ••0.....0.
'.000<101'00
0.00••01...
0 .••••01•••
0.0000"'00

· •.••00.1.00

1O>1...1t)- •

'."tlll."'.101001·00
' .•'1611.0.
5.I..ul'0.
1 ....IIt.-.l
1.0151••_01
l.nUn-OI
l.nnOI_'S
'.nUll·"
1.""01:-.'
2.nUSI·OI
l.nUI'-OJ
I.HOISE_10
1....05.·11
1.>to.n_ll
0.00...1·...
'.00000'.00
'.'''Ooe.OO
0 .••0001:.0.
0 00.....
•. 0 0•• 0 •
0._001•• 0
0.0 00. ..
'.00000••00
....00...0•

1.91110•• 01
1.nSlle·00
I.Ul.U."
1.151111.0.
1 .•1I"e_0)
.....111'.'
•.14....-.S
S.U.tol_O'
2.'"101_."
'."'15'_011.0)1121_01
S.U111'_10
5 ..."5I:_1l
'.1I1n'_12t.uun_1>
.......01·..
' .•ooooe•••
0.0..001••0
0.0.0....00
0 ...0001.00
•.oo"oe·o.
0 .
'.000.01••0
0 .....0.· ••
0.000001.00
••0000.....

too..I_I••

-'."

_5.&1

=--­.....01.._.­
c.old_
010._

""U'"
~­......._.­
M,-­.....-
n...-rll
.... lIyl
MUtl'
UlVll

~~11:L1--­lI..,c""
~

o.ns,
1.000.. ''''..,..,

2.,,,,e_.~

•. li"..,..,
•• 201,e_1O
1,""'-0$

1.111
2.'"
1.n]
1..0.
I.U2

o.nn
1.00'
1.0"I.'.'1•••0
1.0.0..-1 ••00
'.000
1 .•0...-..-

..... ..,/U,..

I.OOIIO'H•• '"
'.15.." ...."
1.IU1"OI"OS
0.0000000..·.0
0.00..000...00
O.....00.01:.00
1.1UOUI2'."
0.0000...01:.00
'.I..JfUSl.n
0.0 01:.00
0.0 0...0.
0.0"000'01:.00
o.o"OOOOn.OO
o....001I ...1:.00
O.'OO'OOOn·"
0 ..... 00••01:.00
0.0_00"00
0.000000.01:.00
'.'lU"',.••O
0.00000 00
0.00000.0 ..
0.000...0 00
0.000000001.00

....'.·l • 11/1

llq. _1""<)1

I.IUS....I:••, .
••1110tlU•• 01
S.011102.l.·00
0.0....00...00
'.000000'0'.00
o......OOn.OO
S.OOIl71"I:o"
0.000000001:."
'.l2U.UI.-02
0.0..000001:"0
0 ...........·00
'."OOOOOn.OO
'.0..000001:.00
O.OOO.....n ..o
0.0"'000""00
0.000000'01:'00
0.0'0000"'.00
0.0000""1:.00
1.0'II2SU"_O'
0 0000••00
0 0000001:•••
o.OOO"'lOOn••O

• .......lU.·.,

I.U"12
n.luu,,.•"'u

III'."

1.1I0n71II.01
'.$$U50101·01
'.110001,,.•• 0
'.000000001:.00
0.0.... 00001:.00
0."00'000'.00
'.'....ng....
0.001I00000.·..
'.nU'120_01
0.0..00000"00
•. 000000001:.00
•• 0000000 ..
0.0.....0 ...
'.0..0000"."
•. 0••0..001.00
0.0...000..• ..
•. 000.000...00
0.0..0000..• ..
1.lU2U.n·OS
0 ...00000....0
0.000000001:••0
0.00000000"'00

_'.t2lU""_1S

_1<)1 ....... "" ,.... _ ...,1 ...l~t1C111O
"re.>' .-1.t1_ u.n ... IMC. _l<y

.....,111......I~tl"" _Ity
_ITt 1I.....lIUIUn

1.1....0111.0.
1.IOOS11..1:·01
,.1"....'1:.00
0.00000000'.00
0.0.000.001:.00
0.000000001••0
1.,SUn05I:"o
'.O••OOOOU.OO
l.u"n..I:o'o
0 .•00000001:.00
0.00000.001:.0.
•. OOOOOOOU.'O
•• 00.00••01:••0
o._OOOn.OO
O. "'0000'1.00o ooo••or••o
0 00.001·00
0 •• 000.000••00
)."$51$"1·00
0.00 0001·00
0.0000 01:.00
•••00000 00

_1.11101un_u

_Uc ,,-Ute'...c_
.... ll1kl.. M 1'1 _
1o<llc ..._ I_I _

...... 'cy. kg'"
r=IIII, ,,,,,UC011,,'I-



'. FMT, Version 2.3
. User's Manual. Version 1.1 MAllON O·NlY· WPO#43037

January 9, 1997
Pa e 157
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Sol\1t1oD Par_te'l'. 8Ued on SpeCified £lc)atty
SOLl7nCll VOL 0.'116768"705075 II tan
1m 2U.621.2UIU867 gil

solu.t1on Par_ter.. calcu.lahd
SOwnCllO lUlU 465.60'62060625'
1120 ""'" )50. 67512U52010
'nlS (gll<Vl' Ul.72"14256"1

-1.)lE-Ot
5.0tl-OJ
::a .•OR-O'
6.178-12

...1.))B... OI
-2.U8-0'

) .U£-08
-J.611-01
6.nE-0.

-1. $OE.01
-2.UB.02
...1.111:+00
.) .1)8·00
"".30;:.02
-1.281-01
·2.208+00
-2.11£·00
-2.2JB'OO
-2.52.£.00
-] .'0£.00

oeaerlptorIIIO/Uter

8.05)111.05
3.U1Ua.0'
1.15473••0$
1. ",,52.05
1.11056£.02
6.,670tI+-Ol
•• 128311·00
1.311161:.01
1. '01"£.00
).'54018-02
'.0110,.-04
2.128748-04
) .5:JUIE-05
1.112108-08
, .)07118-07
0.000008.00
0.000001·00
O.OOOOOE.OO
0.000008·00
0.000001...-00
0.00000£.00
0.00000£.00
0.00000£.00
0.00000£.00
0.000002.00
0.00000.·.00

ItOlulty

4. '''''£_01'
,.,7J6•••00
$.02~101:.OO

4.U181B.OO
1.'6"0£-02
1.1UI3E-O:J
2.saUtz-06
2.'102"2-0$
, .26120B-06
1.201101"'0'7
2. 05~O'a-O'
1.oSln8-OJ
1.231:1'1:-10
1.ln518-11
).1001)£-n
0.000001·00
0.000008.00
0:00000£.00
0.00000••00
0.000008·00
0.00000••00
0.000001.00
O. DOOODE.OO
0.000002.00
0.00000£:·00
O.OOOOOE.!OO

1. '.6SSa.01
:) ."$602.00
1. t'·711s.00
1. '55111.00
5.75UIK-Ol
4.41227B-06
,. '61121-0$
1.161J08-05

.J.UnIE-06
•• '70755E-Oe
'.017"1-0'
4.11105£-10
.....205.-11
4.506UB-12
1.21448£-12
0.00000£_00
0.00000."00
0.00000••00
0.000008.00
0.000001.00
0.000001·00
0.00000••00
0.000002.00
O. 00000••00
0.000002.00
0.000002.00

-5.60

Hy<1<og...

"""'"'"aocUum
fotu.1ua_,_
e-ld~

Cblor1De
$\lUur
Cuboll
Po_JOD
llagloaA"aarOn
.roaiDe
Tr_cerEJ.
.... llYl
,,",UUI
Ulvtl
.... IV)
CUM-IBI.I-_....
Rlectroo
a>uva

O.,U,
1.000

0.1413
O.UtI
2.5'201-02
O.UOO
0.545.
'.)4421-10
2.6))"-05

1.114
1.'04
1.'"
1.000
J.IU

0.2"9
1.000
1.000
1.000
1.000
1.000
'.000
1.000
1.000
1.000
1.000
1.000

Hy<1<og...

"""'"'"so.u_
fotu.l\D
_,_
ca.1cl\D
ChlorlM
S~.1r....
c:uboD
Po,IOJII
lIaglOZl
101<
BorOD
Iraa1De
t'racull
.... ClVl
MIUlI
UIVII
"PIYI
Cl04-IELI
-opho....
Electron
a>uva

Act Cc..f

Aq. IIG/Uter

1.00\14705'1·05
,. ,n.'''OR.05
1.154'6363£.05
1:1.000000008.00
O.OOOOOOOOE.OO
O.OOOOOQOQI+-OO
1. "505"18.0$
0.000000001.00
2. .12UlI11••02
0.000000008.00
0.000000002.00
0.00000000••00
0.00000000••00

.0.000000001·00
0.000000001:.00
O.OOooooooa.oo
0.000000008.00
0.000000008.00
1.15'·'01".·01
0.000000001:.00
0.00000000••00
0.000000001·00
0.00000000••00

Ac:tlvlty

7.7160"-01
1.000001:.00
5.::a1057••00
S.2,4001e·00
4.25410£-06
6.706188-00
1.54'62.B-06
2.""'S6E-U
2.125158-10
2.4152'£-01
6. '5'70'71-0'
2.JOnJ2-OJ
1.310')'11:-10
5.06.55&-U
1.03115E-12
O.ooOOOE·OO
0.000008.00
1.00000e·oo
1.00000••00
1.00000£·00
1.00000E.00
1.00000£.00
1.00000£·00
1.00000E+00
1.00000£:·00
1.000001:.00

J .0018262J8.05
, .ISI0'2)II:.OS
1.15472'27E.05
0.00000000£.00
0.00000000£.00
O.OOOOOOOOB.OO
1.'6"$101£.05
0.000000008'00
1.115)14111·02
O.OOOOOOOOE.OO
0.000000001·00
0.000000001.00
0.000000008.00
0.000000002.00
0.000000002.00
0.00000000.2.00
0.000000001.00
O.OOOOOOOOs·OO
, .2"26)]2E.00
0.000000001:.00
0.00000000£.00
0.00000000£·00
0.000000001:.00

'0.1125

Iegl..") • gil

8.)2061£-0'
'.01117£.00
5.'1001._00
5.5154IB.00
1.'411$'£-01
1.275U8-0)
2.88255B-04
1.3211)£-05
1.016U8-05
1.3'242.£-0')'
2:. "Ut&-Ol
1.17U2£-OJ
1.)10'71£:-10
1.J1076B-11
J.46J27£-12
0.000002·00·
0.00000£.00
0.00000£.00
0.00000£"'-00
0.000002·00
0.00000£.00
0.000008·00
0.00000£.00
0.000008.00
0.000008·00
0.000002.00

Aq. 1lO1uley

'.UUUtJB.Ol
•. '7"4011••01
S.011,.SSJE.00
0.00000000£'00
0.000000001:.00
0.00000000£·00
4. ",SI••'E.OO
0.000000008'00
::a.2'5UI04E-02
0.00000000••00
0.000000002.00
0.000000001·00
0.00000000£.00
0.00000000£.00

. 0.000000001.00
0.0.0.0000001·00
O.OOooooooa.oo
0.00000000£.00
1.601012612-05
0.000000002.00
0.00000000••00
0.000000008.00

-4.105575UB-15

10.2055

".unll.I.-OI
••"660670B.Ol
5.01270611B.00
0.000000002+00
0.000000008.00
0.000000001_00
•. ttt.2......oa
0.000000001.00
1.5t"n&28-02
0.000000001'00
O.oOOOOOOOR.OO
O.OOOOOOOOB.OO
0.000000002·00
0.00000000&.00
0.00000000£:.00 ­
O.OOOOOOOOE.OO
0.000000001.00
0.00000000••00
) .n872162B-05
0.00000000&.00
0.00000000£'00
0.000000008.00

-6.51OUU.I-15

lIq. 1lO1aUey

1. UOltl151.02
5.5515'5l1B.Ol
is.6101212'£.00
0.000000001.00
0.000000001.00
O.OOOOOOOoa.OO
5.56051."£.00
0.000000001.00
2.5)082J2JI-02
0.000000001.00
0.00000000£_00
0.000000001·00
0.000000001.00
0.000000001·00
O.OOooooooa.oo
0.000000001.00
0.000000001.00
o . 00000000£. 00
1.2:"'OJ"1-05
0.00000000"00
0.000000001.00
0.000000008·00

-6. 6860J272Z-15

1.1101lUJ8.02
5.55U..778.0'
5.61007250B.00
0.000000001_00
0.000000001'00
0.000000001.00
5.5'75""'••00
O.OOOOOClOO••OO
1. '1114"11-02
0.000000001'00
D. 000000001.00
0.00000000;_00
0.000000008'00
0.000000001_00
0.000000008_00
0.000000001+00
0.00000000.,00
0.000000001+00
•• J160001,.-05
0.000000001_00
0.00000000••00
0.000000001_00

-5.oU06S76£-15

Total 1101..

). '07IS,t'••01
'."'UI4101.01
S.4S03U"2-00
0.000000008.00
0.000000002.00
0.000000001·00
1. ,nU5tlE.00
0.000000001·00
:I .4144'515••00
0.000000001.00
0.00000000£.00
0.00000000'£.00
O.OOOOOooOg.OO
0.000000008·00
0.000000002.00
0.000000008·00
0.000000002.00
o . 00000000£_00
) .''75615'718·00
0.000000001:.00
0.000000001:.00
0.000000001·00

- ••6"671088-15

-,:111" Sol~t1aft _ley
DENSITY. U18 .11172'467"

) .8U15,.,..01
,,6IU)..68.01
5 .•U'U118'00
0.000000002'00
0.000000002.00
0.00000000••00
1.ts518J128.00
0.00000000£.00
" .., ....78.00
0.00000000£_00
0.00000000£+00
0.00000000£.00
0.00000000••00
0.000000008'00
0.00000000£-00
O.oooooooos_oo
0.000000008.00
O.000000002_0Q
). nSUS1IE.OO
0,000000001.-00
0.00000000••00
o.ooOOOOOOI-QO

-1.7702)1101<-.5

1120. lClITllIl
_2C011ol _2CO)C.1_. ..
Cl- Cl-
CO)- co).
HC'O)- 1«:'0)-
~- ~-
Mp02CCOlUaa- 1IP02CCO)U•• -
Mp02CCOI12.-· Mp021COJI2.-
1IP02COJ- 1IP02CO)- .
C02Coql C02Coql
MpOh "pol.
1IP020lUoql JIp020H loq I
H. ...
Mp021OM12- 1IP02IOH12-
HClCaq) ••••••• to. tltrate.•eld.oZlly
t&aOIUaqJ •.•••• 'to.UU·.t.......o111y
llp020Mlapcli llp020KIagedl
Np010HCamDl"} ~1OKC~I")

Nalllp02ICO) 12 Cal_DUAIlI.EZ>..llllAaLEl)
HaCl HaUte
MaIfC'O) MheoUte
Ka2CO).10K20 NaU'on
_J.71120~CO)-Hwp'aIlydra.a
~CO) .H20 'ftMl1IIODat.rUe
IlalHCCOll2 .21120 1TOna
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Dacriptor_/Ut_r

l.tSUil••05
).ot5111...01
1.15&81£_05
1. '7'SI':ZE.OS

IIOI..,lty

&.,'700)B..OI
•• '7"'1•• 00
5.023161:.00
4.95,'''8·00

1."U'7••01
] .41'5561:.00
1.t8Sne·00
1. "0]52.00

Tatal 1I01u

'l"Dtal..ol.. . 1lO1erl<y "'lIIUtar Dn¢t'1pt.OI'

1 •• UIDB.Ol 4 ....1198.01 1.15))61.05
1.4755n.00 . 1."0&2••00 J •1121'E·O'
1."74.761.00 5.0:llU51.00 1.154762_05
1.157J11.00 ,.",.S•••OO 1.76'506E.05
'.]"'''OE-O] ,. U246E-O'· 1.,7]6lE_ 01
&.&2013£-04 1 . '12'62:2.· OJ. '," &120111:.01 .
1.34&311-04 3 •.,Un-0& 5.l1nl8.00 -1.1&t-01
2.3U20E-05 6.0U8n-.& 2.122218.01 3.UE-0'
5. 2172tE-0~ '.32706£-05 5. 16J1]I1.00 1. 57&-0'
•. 1]516B-0' 1.2044:1.£-01 1.16:12)£-02 5.l02-U .
6.42544E-.' 1.nU6B-0. 1.U2HB-04 ·6.76B-08
1.'1282E-l0 1.n261E-10 1.n:Z83e:-O& -1.nB-Ot
4.53717B-11 . I.nun-Io 3.303112-05 3.1:IR-Oe
, .'5122E-U ..11144B-U I . IU7tE- 03 -3.2'8-0'
1.5UUB·U 3.'02141·12 1.1126&.-04 6.I2E-.'
0.00000£.00 O.OOOOOB·OO O.OOOOOB·OO .., .50e.O~

0.000001'+00 O.OOOOOE.OO 0.00000£.00 . -2.".£.02
0.00000£.00 o.00000£.00 o.000001..00 -] .1'l"OO
0.00000••00 O.OOOOGE.OO 0.00000••00 -). "2.DO
<l • OoQ 000£+ 00 ,0. OODoQO~.OO O.OOOOOI.oQO ..... 308·0_
0.00000••00 o.oooooe.oo O.OOOOOS-OO -1.nB-.1
O.OOOOOE+OO 0.00000&.-00 C.OOOOOE·OO -2.J18.00
0.00001)1+00 o .00000'..00 0.000008·00 -1.0)8.00
o .00000£.00 o.OOOOGE"OO O.OOoOOE.oa -2.0,£..00
0.00000£:.00 0.000001·00 o.OOOOOE.OO -, •36E.OO
0.00000£+00 0.00000£.00 o.OOOOOE.OO -l.Sl£+(I0

-5.7'

_011'"
0><Yll'"
So.lI....
Potu.l,.
Ma"....l_
calc:Lua
~lD.r1JW

£Ulfur
CUba..
Po. Ion
N-9loD
Air
BoUD
BT-.lDe
Trac.rEI
,",I IV'_un)
UlVlI
IIplVl
CUM-CD.)
-opbo"",
BlecUoD
Cbarg.

0.1]65
1.000

a.n,.
0.9)60

0.n61
1.000

O. "06
O. tJ81
2.5'02B-02
0.1614
0.5&57
8.5436B-30
, .<5&2£-05

1.132
~.,o§

'.155

~:m
0.2175

1.000
1.000
1.000
1.000
1.000
1. 000.
1.000
1.000
1.000,
1.000
1.000.

Act Coelt

1.6011-06

Aetlvlty

_1.7nU.-01
1.000002.00
S .272)01+00
5.1II&UI+OO

Aq..../Uter

1.00187'10B..05
.,. "'llOU'S..OS
1.1&1113211.05
O.OOOOOOOOE.OO
0.000000008·00
O.OOOOOOOOB"OO
1.15"~:J'79E·05
o.OOOOOOOOE.OO
l.162)215~B.02

0.00000000••00
0.000000001·(10
O. 000000001..00
0.00000000£.00
0.000000002.00
0.00000000••00
•. OOOOOOOOB.OO
o .00aOOOOO.R..C10
0.000000001·00
3.2"1).'.1.01
0.000000008·00
O. GOOClGOOOE.OO
o.OOOOOOOOB.OO
0.000000001.00

Activity

1.1...5E-Ol
1.00000t_00
S .21'9)2.00
5.21·J)2E.00
6.UBOU:-U
5.0&582B-0&
2 .0155~S-04
S.7IU.2E~U

1.n404B-10
2.""18·07
5.)01:75,E-0.
1.60UIE-0'
1.2..aOE-l0
3.1&4052-11
1.21176E-12
0.000002·00
0.00000••00
1.000002.00
1 .000002.00
1.00000£.00
1.000008.00
1.00000E.OO
1.00000e.oo
1.000002.00
1. OOOOOE.OO
1.00..0002.00

11.0016

u'•."on""I07 gIl
·O.OOOOOOOOOOOOOOOE·OOO •

ksrl..,,] • all

nil ,705221116&1 gil •
o.000000000 0000 DOR.OOO "

kgl..3 • gil

""'ol1<y

••J~212.·0I
1.1:31152.00
5.61C111S·00

. 5. S19S2:1.00

1I01aUcy

••12I5n-Ol
' .•7U6E_00
S .1101:3£.00
S. SUS?E.OO
2. "05'E-02
1.16l56E-03
1.n'OOE-04
6.11041S-05
1.4I2UB-.&
1.2&'5:1211:-07
1. '2&I2B-0'
l.lIt86E-lD
•• 2I1'OB-10
, ••oun-u
&.351528-12
Q .00000£.00

'a. DODOOE.OO
a • DODa DE. DO
O.OOOClOE.OD
O.OOOQOs·OO
O.OOOODE.OO
0.000008.00
O.OOOOOz.OO
0.000008+00
O.OOOOOE.OO
0.00000£:·00

jIq. 1lo1..,I.y

,. ,&O:aUO,8..01
•. ",'751168..01
S.O:a::nUSZS.OO
0.00000000'.00
O.OOOOOOOOB.OO
O.OOOOO(lOOE_OO
&. t518102lE.00
0.00000000£.00
1.215..707E-02
o.GOOOOOCOR.OO
o .OOOOOOOOE-OO
O.OOQOOOOOB.OC
O.OOOOOOOOB.OO
O.000001:10C:I.OO

·'0.000000008·00
0.00001:1000£.00
0.000000001·00
o .00000000£.00
I.UO'U2&E-O'
O.OooooClooa.oo
O.OOOOOOOOB.OO
O.OODOCOOOE+OO

·4.01806140S-15

to.'~U

jIq. 1I01.11<y

1. UOltJSfE+02
5.5611235IB.Ol
5.610~onSE+00

0.000000001..00
0.00000000£.00
0.0000000011:.00
'5.5)'SIIUB..-00
0.000000008.00
3.511213UE-02
0.00000000£..00
0.00000000"£_00
0.00000000£.00
O.oooOOOOOB.OO
0.000000001:.00
O.OOOOOQOOZ·OO
0.000000002.00
O.OOOOOOO<lI-QO
0.000000008.00
1.55246513£-0&
0.000000008_00
0.000000008.00
o•000000008.00

- •. &8164514B·15

• Watu +.l.Uty" 1_ 1101. hacUOD H2O 111 &qQ.cu pbue
- au ·ftIIl•.Ut,Y· IIA4 ·aetiV1t;y+ u. 0" perUa1 pr•••ur..

-Del:c-rl,ptol'· -.nJI1
.da/RT/lDlO I~r 1Ipee:'1•• w1t.b ftO!IIl.aro cone.. leonverg'aDCa cl'iter:Loo)
+satu-at1Oft Ind.... 'for IIl!ne.rah. 51-log10 (1AIt/1bp).
+loglOle.et1v,lty) for aqueou.a spae:1ea wlt.b vot')" _.U c:onCIll1UaU0III8
+10Q'1O (partial pr••.•IU.) lEol' ifoU••

DenIIit)" ",ed en 'IDS and RaC'1 .olu.tloDil
Pltrc~t r.tat!•••rror on JlaCl c1IIDalt)l'

lpeCiUe4 salutlaD Dealt')'
DlHJIT't 111•.610n"1'450'

SOlu.t·1OD Par...teu .....s on SpKU'led o.a..lt;y
cot.UnQH'VOL O.US2:U10311'1U1 Ute"
'ftlS 211.2"C&20""0 .,1

soluUon hr_t_r.. calculated
'OU7TIOH BUS 4U.IlGO:zt215022
1120' Woec 153 ••OS3.." ....
TDSlglltgl )21. 516161U05n .

:J • t2an:a52E+Ol
).705"3'7£..01
5 ."on015£. 00
0.000000008.. 00
O.OOOOOOOOE.OO
0.00000000£.00
..16035450t.00
0.000000008·00
1 ....261788.00
Q.OOOOOOOO'l.OO
O.OClOOOOOOI..00
0.000000008..00
Cl.C10000000B.00
0.00000000£.00
O.OOCOOOOOE·OO
o .OOOOOOOOB.OO
O.OOOOOOOOE.OO
0.00000000:£-00
3.&1'5nS7•••00
G. 0 000 OooOE. DO
0.C10000000E..00
o.OOOOoODOE:.OO

-1.51111224B-15

1120 ....TI:R
~2COH.) ",u-lOp02C03.I:~

C:l- Cl ..

SOlutlo:o "r...tu. Rued OD IpeCUill4 DlUlty
SO......."" VOL 0.3U1470Ul46002 l1<er.
TIls ,U."8"1"6011 gil

solutio Pez....t.r•• calC\llated
SOWTJot/ JlUa 461 ,33&,n43001l
1120 lIMa 3&1."113""452
TDSlg/l<ll' 32l .6n306nU52

_UI,"" SoI~tIOll o-IlOlty
DlllSlTT UII.105,21tU51

p" 1-.... ' ....111 _1·10111...·11
OnlOtlc coeUlc1eDt- 1.2)127,
Equlllbd.... lUI 10). 77.111521
Ionic suavth t:lll). S. 6US"
Dda1'ty. _1m3 • 11&•.71
fC021g), 1011lfC021g1 J.

H2O ....'IP
_'COlI.' _,C031.)
~. _.
cl- . cl-
CO)_ CO)_
Ilco3- 11<:01-
ON- OM-
1Q'p03lCOJ)h-- -.oUC03)3••-
Np02lCOJl2. - Np02lCOl12'-
NpO,C03 - Ilp02C03-
C021oq) - <:01·18</1
NpO:h It,pOZ.
Np020111...1 "P020H (0'</)
H. H.
Np0210H)2- Np02(OIII2-
MClCaql ••••••• to. tlUate.add.only
HaOH ,.q) to. t1UlI.t onl)'
Np0201l lag"" Np0201l1 ,",,)
NpO:ilOfltUlOI') ~2OM4I11ilOr)

IlalNpO,ICOJl2Io)..llI&AJlLllZlJlISA8LEll
HaCl _Hc.
)&aHC'O) Nahcol1c.,
N&.1CO) .101120 Matron
NaJ:C:01 . 1')UO--Jl&,2COJ-H.-ptUydnt..
Ha2col •H2o 'fttoUWlNt.tI' 1til'
NalMIC03)2.2H20 TrOM.

-1127
lns
1729
1730
1731

H~
1734
1135
113G
1137
1738
1739 Dc>81ty _ed 0.. TDS _ IteCI .01~U....
~~:~. PeI'C_~ r.l.Uv. .'n'or w Rael lIa81ty

m~
'744 'l'IUIl.Il of ~'l'1"""F01l"'~ BY......
1745
174ij ~1u_
'74·7
1748
174!!
1,50
1751

m~
17~
1755

m~
1758
1759gr,
1762
1763
1764
1785
17Gij
1761

m~
1710
1771
1772
1773
1714
1775
1776
1777

m~
1780
17Bl
1782 1Ol>'r'U.
17e3

m~
178G
1787

m~
1790 'I'otal 01"'" -4. "n'Ot2l.03
1791 Flul>lDtl TI lon • 14
1792 • 1".....1 for bud> pblltl 38
17931Bcu:.tmwark T1ftA'I"E Probl_, LDQl0 C'Pt.1C7D1 tfpCV)02 ,,1~ CO) 1ft !i.lblDl..l 1laC'1 I"MI' 'Y2.J
1794 DATAMSEI HI'IM"·',FV86. "PCVt-Nl.-cQl-oH-CI-C10& Czmttl i
1795 95.01.]1 AtD.fIIlI-:Na.-<:l"CO)-S04,-PO& (1'R£R,II,P1U'IO. P91.RPPRI2.1tFP9&.IUt.FPt&1
~~~ Pr•••u:r.. 1.00000B.00 1_) 1.'11I 'IWIlpe.Z'atUZ'.· 2.'8&.02 till) hlv1.n

17ge :ll-.nU,l~c•• for Pl••h Probl..·
1799

. 180!! To...l 1101..
1801

1~8~
'80~

1~80
lB07
1808
1809
1910
1Bl'1m
m~
1816
1817

m~
1820
1821
1822
1823
1824
10251m
1828
1829
1830
, (\31
1832
'83;~1m
lR~
'~O
1048
1841

13j~ TULIl OF """"","",TIOIla "'" MTCJI nlTDl
1844
IU45 _Iu_

'm~
1848
11149
1850
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CO)- co)-
1IC01- IICOl-
0lI- ON-
llPOaCCO'13•• - Np03ICOUI••-
Np03ICOll3.- Np03 CC01l3.-1lPO_,- 1lP03COI-
co3 (oq, C01 ceql
!cpo1- !CPOl+
!cpo3ONCoql 1lP03OHCeqi
M. "_
!CPOIIOlI13- 1lP03 COII'3-
HC1caq) •• 0 •••• to.Utrat•.ac14.OIIIly
ICaOJUI4••••••• to. tltrate.bIue.OAly
NpOIOHI.,ged) !CP03OHI...edl
Np03OHI...r) Np030l1laaoori
NalNp03 CCO' 13 COIJllCAllLED..,DUAaLm
HaC' HaUte
.ICaHC'O] Naheol1 t.
Ha2co3 .10100 "'trOD.
~CO] • .,tD0-.Jta,:ZCOJ...H.pt.MydJ'at.
Nl.2COJ •tao '!'MJW)I\&tI' 1te
IIa'HCCOl13.31QO ~o_

, PlNerlpt.or

-1.S18-0t
3.UE-0'
'.S'E*10
6.058-12

-1.512-01
-1.0"-0'
].'6.-0'
, ••U-O.

-)."62-0'
·2.50£.02
-2.132.02
-1.2"-00
-).1)••00
-9.)0'_02
-1.118-01
-2.102.00
-1.12£.00
-1. '6••00
-2.05£.00
-l.US·OO

-1.ltE-O'
2.60£-0'
lolU-OI
5.312-12

-, .108-01
-1.2&£-0'
'.3U-OI

-1. J6.-0'
6.608-01

-2.50••02
-1.9].·02

. -, .10E·00
-). '798.00
., .'OE.02
-loUE-Oj
-2.UE.00
-1.111:.00
-1.'U.OO
-2.201.00
-).)28.00

."/llt_r

'.'S]"._OS
1.011&11:.01
1.1S4ItS.05
1.'7UO.I.OS
2. '0O-t~1.0)
I. '051)8.01
,. 'IOS.£·OO
1.0'UIE-02
1.0U9]a.01
'."US8-02
....5IS£-06
•. 'OUSE-OS
3.'''218-0S
1.'))11.1:-06
5.2111.£-0'
O.OOOOOs_OO

_ O.OOOOQE.OO
0.000008_00
0.000001·00
O.ooooot.OO
0.000008.00
0.000008.00
0.000001_00
O. OOOOOB_OO
0.00000£·00
-0.000001·00

1.125111.0)
.1.122)0.-01
, .6141.,••00
5.1"2'E.Ol
., .116438.00
l.n....-03
5 . .,05.1-0.
I.Jt03SE-0.
, .OS)lII-05
6. 'S6I28-0'
1 ......a..06
0.000008_00
o.oooooa·oo
o .OOOOOE_OO
0.000001.00
0.00000••00
a.OOOOOE. 00
0.000001.00
0.000001.00
0.000008_00
o.OOOCKIE.OO
O.OOOOOs.OO

Malulty

4."0211.01
1.127]'••00
5,02"'••00
•• 'U52••00
•. ))'''8-02
1.&5'5'1-01
5.'61)'1:-0.
1.)lSOOE-O.
:3 .634UI-OS
1.212"8-01
I. 12)6S£-0.
1.6IOn8-10
'.7'51'2-11
5. '21071-12
S.332SU-13
0.000008.00
0.000008.00
0.000001+00
0.000008.00
0,00000._00
0.000001·00
0.000008.00
o .OOOOOE_OO
0.000001.00
0.000001_00
0.000001.00

, .0035SE-03
1.))I1SE-Ol
•. SIIU8-ot
I.IOUSE-O.
1.'10518-05
1.10'''2-0'
I.JJI"2-01
S.U1JJE-I0
1.0n'3K-10
'.701168-12
•. 710108-13
0.000001·00
O.OOOOOE.OO
0,000001_00
O.oOCloOa.oo
0.000001_00
0.00000••00
0.00000'1.00
0.00000••00
0.000001.00
0.000008.00
O.OOOOOE_OO

1.'''''0&.01
1.4'75S1••00
2.000511_00
1. '601611;.00
1.135118-03
S .113SIE-0.

. 2.1UtlE-O.
t .311068-05
1.0U07!-OS
•. 11001..0.
4.41.'721-01
I.US601-10
, .1"OSI-11
3.311)11-13
3.01"0£-13
0.000001:_00
0.000001:.00
0.000008.00
0.000001·00
0.000001.00
0.<100002.00
0.00000._00
0.00000£... 00
0.000001.00
0.00000£.00
0.00000£·00

1.30355E-03
5.2'12'1-0.
1.7IS112-0.
•.HUl8-0S
1.U360E-06
•.11"'1-01
S.3101U-Ot
I .OUJ5E-l0
0.311508-11
I.uun-u
1.1'15IE-12:
0.00000£.00
0.000008·00
O.oooooa_oo
0.000001:-00
0.000001·00
O.OOOOOE_OO
0.000001·00
0.00000••00
0.000001.00.
0.000002.00
O.OOOooa.oO

M)'drovc>
0><YlJc>
Coclt.­
ht.u_t.
1la9DU1,. .
Ca.let\a
Cb1oE'loe
cull£ur
carbon
Po_Ion
JileGIon
Air
eorOD'
_no
TracerEl'
'ft>11V1
MUlti
UIVII
IIj>IYI",ot- IEl.l
JIbo~borue

&leetroD
Chorg.

Act Coef

o.n..
1.000

0.9]11
0."27
3.S7II2-01

0.''''O.S..,.
, .26811-10
2. '2•.2.·05
1.'02
1.'01
1.'20
1.000

.0.2'10
l.1S6
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

3.SISIE-03
0.]~'U

0.5...
1.lnn-IO
2.6IUI:-05

1.101
3.'06
1.'.0
1.000
1.10.

0.31"
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

, .19"28-01
".000002.00
5.266'52.00
S.u.u._ao
I.HIO'£-O)
S.t11UB-O.
:I .SI7921:-0.
3.HUJR-U
'.01417£-10
2.4411:38-01
) ."'7$18-0'
, . .,0158-10
1.091912-10
1."1311-12
1.1'06.1:-11
0.00000£.00
O.OOOOOR_OO
1.00000••00
1.00000E-OO
1.00000e_Oo
1.00000••00
1.00000£_00
1.000001·00
1.000001:.00
1.000001t_00
1.00000.·00

Acti'Vlt~

Aer. _/lit.1"

1.001915"._05
1.".01.))&-05
1.15"'51'7C·05
0.000000001:.00
0.000000002_00
0.000000001.00
1.1ttO.USI:.OS
0.00000000••00
5.46"6""_0'
0.000000008.00
0.000000001.00
0.000000001.00
0.000000008.00
O. OOOOOOOD~"'OO
0.000000001:.00
0.000000008·00
0.00000000£_00
0.0000000011.00
6.11S01S"••01
0.000000002.00
0.00000000£.00
O.OOOOOOOOE.OO
0.000000008·00

1.7IUII-O.
5 ••641I1R-O.
2.1SHU-0.
1.1ISln-U
S.61S358-10
1 .•'1108-0'
•. '1)562-01
1.111198-01
1.11305£-10
:3 ....16.-11
I.SI5H8-U
O.oooooa_oo
0.00000".00
1.00000S.00
1.000ClOS.00
1.000008.00
1.00000.8.00
1.000001.00
1.000002.00
1.00000a.oo
1.000001.00
1.00000&:.00,

11.1,..1

11.1:3S7

1.)3US8-01
'.'7&''''.00
5.610)5£.00
5.50,.,1::-00
•. l)nll-03
1.6]010R-0)
'.5S]"£-0.
a.SIS..8-0.
2 :9420,I;-OS
1.)St"I:-07
1.3S.'32-01
•• 1102:38-10
l.oUn8-10
6.)".SB-12
S.IU712-U
0.000001.00
O.OOOOOE.OO
0.000'008·00
0.000001·00
O.OOODOR_OO
0.000001:.00
0.000008.00
O.OOOOOZ.OO
0.0000011.00
0.000001·00
0.00000••00

l . JtIU8-01
1 •• If1U-O'
S.0C6U2-0.
l.lUOIR-O.
3.100218-05
1.'UUI-OJ
1.U""8-0"
5."U3E-I0
1.U20S8-10
1 .•11JJ8-U
S.1l'S28-U
0.0000011.00
0.000001·00
o. oooooa.oo
0.00000••00
0.00000••00
0.000002.00
0.000002_00
0.00000••00
0.000001:.00
0.00000••00 .
0.000002.00

Aq. IOOI..lty

,. "0125"••01
4.,aUU)SR·01
5.02)"42.21.00
0.000000001:·00
0.000000008_00
0.0000(10001:.00
4.93152221£..00
0.000000001:.00
•. SSUll528-02
0.000000001:·00
0.000000001:.00
0.000000001;_00
0.000000001.00
0.00000000£.00
O.OOOOOOOOS.OO
0.000000001.00
0.00000000&_00
0.000000001".00
2.$'''5014£:-0.
0.000000001:_00
0.00000000£.00
O.OOOOOOOOE_OO

-, .Ul0U'3E-IS

n".60)1)111'.5 9/1
0.0000000000000001.000 ,.

1. J 101".'£.02
5.5"2"'1._01
5.610)5')$S·00
0.000000008.00
0.000000002.00
0.000000008_00
5,50tl9)541:.00
0.000000008-00
5.016111711-02
O.OOOOOOOOE.OO
0.000000001·00
0.00000000£.00
0.00000000£.00
0.000000008.00
0.00000000£.00
0.000000001·00
0.00000000£·00
0.000000001:.00
3.I..OIUU-0.
O.OOOOOOOOB.OO
0.00000000£.00
0.0000000e8.00

-) .l)lU7"1-15

Aq. IIOl.Uty

) •JSln2a6E+Ol
] . ')'225"52£-01
S.4'60US61.00
0.00000000,£_00
O.OOooooooa·oo
O.OOOOOOOOE_OO·
1. '14"'101.00
0.000000008-00

. ] .•na.,asa.oo
0.00000000£.00
O.OOOOooooa.oo
O.OOOODOOOt.OO
O.OOOOOOOOS:.OO
o. oooooaoo~ ..oo
0.000000002.00
0.000000005:-00
O.OOOOOOOOS.OO
0.00000000£.00
, •67SUS1I2_00
0.000000002-00
o .OOOOOOOOS_OO
O.OOooooooa·oo

-1.)6UnH8-"1S
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RO'rES~ .. wateE' -molel1ty- h _Ie fracticm M20 1111 a,quMWt &Jb,ue
• 0&8 -1D01.Utyl &fld ....etlY1tY· U. qUI puU.1 pm.ural

Io.aerlptor l I
·dD/RT/lnlQ for qaeca.•• wU:h DOJlIerO cOllIe.. .eobVQ'g-oee crlte:rlODI
·Satur.Uoe JDl2G for ..u..rel., S'1-locrlOllAIJ/&QiJ
-log'lO(act1v1tyJ 101' ~eo\l8 ~I .. wIth wry ..-U coDCCltnti,ou
110910 (pu',-1.1 J:!'E'_INor.. 1E01' V....

Toul Q/ft1'ltr -t. "1'7'00.32+0]
TI'I'RAft f 11. DaM 10 Ul, IG<:UIIII.I'I'JI' .WI"'..Jll"'L..JlII.T1!1U1.TE, 1

19,5
19,G
1917
19Z8
19.9
198Q
19~'
1982
1983
198­1ges
1986
1907
1988
Ieee

EquUUlri"" RK 4" •
lo:Dlc Sb'ClIgtb C-.) •
_It>'. ",,0>3 •
fC02lgl, loglfCO.2lg1 J.

17."1177
§,.fint.lS

1111.60
1.10'I:-O~ -5.U
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Appendix N: Sample Output File ''Np_NaCCBM_LIN.OUT''

II'IJVIl 1:11_~ hIOll(SC'BUJLPM'l'.CIMJRP~m.m:l

DarBSS file~ 1.~1111(SCBUB~nrr.UlCJNP~IH.1NlmBSS11

011T'P0T 111...... 1.1D'11!&C'BABB.I'If'I'.,,"JNP~Dt.OUTJ 1
CMIIllIlO.T rU. __ II UldsawlB.rorr.UII)rorr__-""-I\Il.,Ift'UI'.CIlIMIll\T;1
~l'.tQ.l'. Ie Hard C~ .. :UI.151:
8UldlllAl'JI: TI'fIIIlATE l'J'abl-.. L1Jri&AA. optiOD r Rp, V) 0'<1 wi th COl 1a S. 61J11oh 1 N&C: t
M~I """"/""," NpIV)·Ra--eo3-CH-C'I-el04 UiIRU.:
tS. 01.31 """IUll-1Io-~I-C01-""-_ .PIlSRIt ......'tO.pn._t~•RPP,..RRrPt. I

Nolac:ulu ..lgbt
1. 001'0

lS.99,.O
~~ ....11
".OU.O
241.3050D
.0.01000
)5.&5]00
)J .0'000
14.01100

0.00000
o.OQOOO

21 ••'000
10.&1000
" .•OtoO

0.00000
~1~. 0.110
'U.OOOOO
211.o:UOO
.H.OU20

".&50'D
.0 .•7&00

O.QDOOD
0.00000

../lITft.l1 ~~.1 PDteU.l •
-15."15

-105.Ul0
-IU .'S')'O
-11] .)00(1
-In .06.0
-251.1&00

0.0000
-S2.OSS0

-)00.)110
-10•.•nO
-6J ... 350

-2" .1S10
-212 ....0
-15S.1I00
-OO.SOOO
..t03.15S0
-ltO.8100
".'S.~IUIO

-.n.1100
-14".1000
·692.3000
-'SI.8000
''''.''00
:-'tt.9IOO

SOO .0000
500.0000
500.0000

0.0000
0.0000

500.0000
SOO.OOOO

O.OOOQ
-tf9.11J9V'-.'5.''00·.n.nl0
-no."no
·'''.lnO
..31.SUO
·SOS.IUQ

..,.. 1lgQIl• N.
AmCOJ· 'Ttt,•••• UO:h·

OM- _1-- CO..
8r- "'ICOll2- "'ICO.ll··
NpCZ 'COJ U-· JIlI02.<:O'll ••• N2_-

8(OMIIl...) JIlI02OII1...1 MJPOt ....1

Mal·.Wt:.
18.01S
2~. '"0
)J.O'I
'0.010
2•• ,OS
411.312

, .Ooe
'S .•S.
t6.05.
".0''·
11.001
61.011
00.00'
.... ·.OlD

100.010
"'.J1&
n.I'~

" •. &U
1••.•51
101.2"
l1'.tlt
10' .,"
70.900
99 .•S1
It ."1
J6 ....U

100.4051
0.000
0.000

11.007
1.00e
0.000

'7.'''''.".,..,.
t~."O
' •. '72

260 .001
).1'.0$4
30).0(5]

_.----_.....----.qI&-.....­_.....-­..........-------1IqI&-.qu......_.....
aqu----aqu..........--­.qu-----_.......-­aqu-..o------~.....-­8Q11M1111'---------

1IgCO' ("'II

NSO<l­
NOSIOHlt­
1lJ>02C!" -

ca••.......

1.00001-0'
1.00001-11

SO

~o

u

_.
Bl0'IOMlt­

... 1lJ>O~IOMI2­
1'0"-

21....t_·
lIydrog...

<>x:YII'"
BodI\llIl
Potud\lll
Kagn.. iUIID
C.lclum
Chlorln.
8u.ltur
arbon
pro_lOb
_lOtI
AI.
.orOD
BroaiDe
'I'r.cNll
~UVI .
....UUI
DIVlI
..,IVI
Ciot-IELI
Pboopho....
El-et.ro.ft
e:t>arg.

l1S _I..

'_1.. _
I tOO WATD
2 NIl. 1Ie+
] .. -.:... c.... ea••
S ttg... 1Ig'++
6 ttgOH+ 1IgOH+
., H. ,..
• CI- Cl..
t 15D4- SQ4-

10 Hmo&- HSO&•
11 OM- OH-
12 IICO'· I<C<>'-
U·CC:h co:h
10 C021~1 C021oq)
15 C.COJl~1 C.COJl "'I I
16 1IgCO'I.ql IIgCOllaql
11 BIOIII Jlaq) 81011lJ 1...1
18 B(ON)"· a(OM)4-
It 810.10MI'- Bl0' (011)&-
10 8405 (OK),&- 840SCOH) , ..
21 C....UeR....· CdCOMI ,.
~2 Ilg8(OH)&. 1lg8l000Ih
n e.,- ft-
Z" CleM- perch1ol'ate C:104-
~5 f&IIOHlaql ..•..• to.UUat••bu•.oZloly
::11: HC'lCaq) ••••••• to.Utrlllt•••cld.only
21 Ktl~Ceq)•...• to.tlt.tat.•••cld.OfIIly
jil Po.IOD•..•••.••••••••• l'OsrrJW.ICIII
It _lGA nva.lOll
JO Poalou(O'U (IilCIt ••••• ta.tlU.l.......
U ~IOD(aq) ....•... to.t.luat•.•cld
'2 '!'r.cerc.er) ..... eouuvatl..,..tneu
n nn'l'tl.....l 1I~.~tl")J.. 10..,.- tQP'Ot-

)$ KI'Vt. KI'Vt." 1POoI-· 10&__

I1J1l102. . ......
>I .....OIlloq. 1Op0201lloql
It JIlI02 (OM) 2- . NP0210NI.-

a.ecurac:y of r ••ctlou 1_
Itlni.D.uD _.l..-nt.al~ h
N'lmber o~ Aqu.eou.. SpecI.. :L.
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Appendix N: Sample Output File "Np_NaCCB~J.IN.Ot..rr'

lIS eo "",2CO)- ~CO)- .....OOWI 1;•.056 -sIt.tono
11G n "",2ICOJ)2" JIP02 CCOl) 2 __ .....-... llt.06S -Iol.eo)o1;7 ,:31 Np02CCOJU••- _2ICO'l"" ~ Cit.07S -101'.1110
1'~ .) ,.... _..

1'lI*>I'I ~&] .000 -2"1.6"'011 UAIII:'Oh MCOIo .qIlOOWl 103.00t -"2.0600
120 &S Mfco112- Aolfeo112-

_.....
Ui].Oll ·US .1100

121 06' Az!IlCOJU.· AIll.(C'Ol)1-- - 423.021 -tiS. 6600
122 ., AolIOHI2. M(OMU· .qIl-.o 277 .015 -1U.6,.,,0
123 co A1110HUI.QI Ala 10HIH~I 1qIl--- 2tc.022 -"~.tsao
72~ .t 'lb•••• ft· ••• - H2.0n -tit. ttOO
125 so ao,.. tJ4V1)02•• aq\MCUoa ]'0.01_ ·,n.tloo
126 51 1lp020H l.gaOl 1IpCl20KI...a4) .0Ud ::I1i.a!!)" ·ne.Oloo
127 52 _20BI..,rl Np02OHCuar) .oUd U6.0Se -4.'52.6420
128 5) _2coJeII 1loIOp02COH.J .oUd 352.066 -113.'070
128 se MoJIlp02 CCOl 121.1..llISULCl..lllauLED loUd 451.0)5 ,n. noo
130 55 ......lICOlC.) -..coHCl aoUd. )20.017 ·561. tloo
131 56 .... fOHt) C.I Aa'OHIH.1 aoUd .1&.022 -6U.ZtlO
132 57 _CCOHZ.6H20ICl .DUd: n'.on -UI6.'UO .
133 51_,el AIIJI'IOC~c) .0Ud. :In.tn. -'7'0'. 'soo
134 5t ...04 ADIlydrlt. .IoU4 136.131 -SU.7.JQO
135 60 ttaIJt~)2~hUlt&11t./Ql".l'lt• • oUd :1:12 ••00 -1057.0500
7~ n cac12. 6IDo ADtaI'et1clt. .0Ud 2".077 -lt3I.'5DO
1,,7 62 coco) veO;ODlte eoUd lOtL 019 ..&55.1700

l~~
n IU.... b"<:U111te .olld 176.256 -5J2 .noo
,. Mge12. 6H.2C -bcboflte .oUd 201.30' ·15) .1000

140 65 Ha2IIg ISOOI2 .0H20 Bloe41Ui alOUd ne.o61 -I'I) .6000
141 if ""fOKI2 BNc1t. aol:l.d 58.)20 -IJS .6000
142 67 Ma6CO) Csot 12 RaItt. lUi .011d nO.a,] -UU.OOOO

1~
,. c.CO) calclt.. laUd 100.019 -055.6000
6t c.cu .•IUO___C:aC:l1.-'hItr'~l"'. .olld 11].0117 -611.7000

145 10 ca"cU (Ott I '.lJH20_C6OX)'Cr.lorlCS... • DUd 567 .667 -2651 •• 5.00

a~
71 Ca2.12(OHI2.H20__~lorlda B .oUd 203.096 ...·n•. UOD
72 D;CU. 6KZO ._1lit. 80UIIt 277.150 -1020.]000

14B 7] ""SO&. 'IDO ~aa1'. .oUd 2.....9 -US'.I)Oo
148 ?t caRa2leollZ .5H20___ooy1....1•• _oUd 116. Ut· -1'00.5000
150 75 Ha2C.lS06IZ OlMll:lorarltGi .0114 271.175 -10.' ...500
151 .76 cue&. 2K20 l!l'P.... .oUd 112 .161 -725.5600
75:2 n Ra.l Kallc_ .0UO 58.&U -154 .ltOO
153 71 ""SO, .01120 H~lt. .oUd 228.65' -1061.6000
154 7t 1l>lgC1SOC.]K20 blAtt. .DUd Z&I."O -UB~ZOOD

155 10 KIICO] 1ta11clnlt. .",UilI 100.US . -3500.0"0
15G 11 ",,_./120 lia.'.E'lte .0Ud 131.31. -57t.1000
1~f IZ IWIgISOCIZ.&H20 '4ODlte a.Ud 166."" -UO).noo
lS~ U Na.leaC£041 31 .2K20-L*bl1.--.u~ aal1d "SIi.Z'2 ... 1'1'$.1.4500
159 .. 1IaCO] ...~..1t. aolld .. :ll6 -6u.noo
'60 8S Mg2Cl CoOH) J. 'H20.-JlrlOXYChlOr1de _oUd 207.166 -10a.6000

'~'
16 JOISOt IMrcal11te .0Ud n<.166 ·617,5'00

1'2 .7 Ha2sot.1 DK20 MlrUil11te 10lid 322.18t -1.'1.1500
'63 II U"6C.... 17 M1.a1te 10114 nl~2)'7 -:1031. ;llOO
164 It .HaHCOl Nabc:oUt. .oUct . 86 .00' -JU.Uoa
165 '0 Ha2C01.10K20 NetroD 1011d 2n.Itt -1]82.'7100
lG6 n 1IaCOJ. 3H20 ....q\uthoel t·. loUd 111.160 -6''5.3000
167 t:a D!tIfC£D4IU.6lDO Pler-.rlt./S'ebotm 1011d. 60Z. '01 -15ft .1000

13~
,) HA2c.CCO))2.2H20___l'luIODlte 10114 2"'.10. -Ion .1000
II nMgC:a.2CGO<&t&.2K20__Pol~11t. lOUd. 1502.922 -2212.5000

110 n .ofOB12 Port1&n41t. 10114 ',.on -16Z .1200
1,1 ., lOCO) .3/2H20-PQU..l......CO'bobat. .0114 165.32t -5"1''7.11'00
1i2 t'J _IN. ceo] I " . .JIUO___"hqU.lcubonat. 1011d '7:10.'19 -H55.&000
173 ,. J:Ra.COJ. ,H.30-l,-Na-C&l'tlcrDaIC.. "0114 210.181 -1006.8000
'Z4 " JUtlaHCCC)) Z. 3)UO_Pot.aa.1Wl!t..'ftODa 10Udi 251.2&1 -t71.~'00
l,S 100 K'H.SOtI2_S••qulpotual.....Bu.lf.t. loUd ·no.ne -'50 .1000
JiG 101 HaJ"ISOCI2-s..quloodl.....S1111.t. loUd 26Z.0n -n'.6000
117 102 Ha2CO).,H20~OO]-lIOI>tolrydr.t. loUd 232.0ts -IOU.'SOO
178 10) 1«:1 "YIn'. aoUd ".551 -16& .8600'
179 loe ki••COlO6IZ. "ZO £yngalte 10114 321.601 -11'" .tOOID
'180 105 ttg:ZC.C:U,12tUO___"'C~1't. eoUel 517.590 "'Z015 .1000'
le.l 106 Ha2.... 'ftHmu'dlte aoUd 10Z.0)1 -512 .1500
182 10' Ma2C01.1U0 'ftHIIl'IIIONLtrlte .oUod. UlfOOf ..S18.8000
lU.:l loa HalB ICO))Z. 2H20 t'roI>a aoUd. 2.26.026 -960.nOO
7g" lOt lta2B&O"J' .1GJClO Borax .0114 Jl1.167 -222' .1600
1 5 110 BIOIII) ·oI'1Jr..,Ae14,..so114 .oU4 01.812 -nO.lloO
ISG 111 05Ol.llOO-llt-hfitabOU.t-__ t30_C) .0114 2tl.20& -1770.2600
HI? 112 IUs,a? 4KJO.-K..-r.tl'lIbon,te.- (J o_c I ao114 3D5.4" -1061."00
leS In HaBoZ.6H20____h.Vlataloorato .0114 u'.aS, -761. noo
188 III "''501. 5M20__5041\11ll..PC1tUJont. .olld U5.11l. -18S'.80ao
1!lei liS I!IIdOl.tI4C'l. :a.UO_1'Mp).elte_C20_CI .0Ud 160.Z72 -725.7700
lQl
182

l~t
Tl"UnC8tect Haat Po~l...tl':Lx

I H2O 2 1 0 0 0 0 0 0 '0 0 0 0 0 0 0 0 0·0 0 0 0 0 0
lll5 2 Ma' 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I

·1~
) a. 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
t c••• 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Z

193. s _ ••
0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

111' • 1IgOlI' 1 I • 0 1 0 0 0 0 0 0 0 • • 0 0 • • 0 0 0 0 1
200 , "" I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
28' I CI· 0 0 0 ·0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o -1
2 2 t soc. 0 • 0 0 0 0 0 1 0 0 0 0 ' 0 0 0 0 0 0 0 0 0 o -2
~O3 10 KSOC- I • 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 o -I
204 110M" I I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o -1
205 IZ IICOl- I ) 0 O' 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 o -I
206 11 co)- 0 ) 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 o -2
207 . It CO2 Clql 0 3 0 0 0 0 0 0 I 0 0 0 o . 0 0 0 0 0 0 0 0 0 0
208 '15 C.CO) Ilql 0 ) 0 0 0 I 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0
202 16 1lQC03I.Q I 0 ) 0 0 I 0 0 0 1 ·0 0 0 0 0 0 0 0 0 0 0 0 0 0
21C> I' ICO"I3I~1 I ] 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 • 0 0 0 0
211 II I(OKIC' e 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 o -1
21~ 19 BIOUOMI'- 0 7 0 0 0 0 0 0 0 0 0 0 1 0 ·0 0 0 0 0 0 0 o -1
213 30 8605COIII6- 6 t 0 0 0 0 0 0 0 0 0 0 & 0 0 0 0 0 0 0 0 o -2
274 :21 caB(OH)U 6 e 0 0 0 • 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 1
2'5 21 IIP(OHth • & 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
:21G ZI Br-" 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 o -I
217 20 clOC- po> 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 o -.m 35 NaOH4aq) ••.•.. to.t! 1 ) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Z6 KCllaql ....... t •. tI 1 0 0 0 0 ·0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
220 21 HC1Gtlllq} ••••• to.U I ·0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I • 0 0
221 ::tl Po_tan ..~ •......... 0 0 0 0 0 0 0 0 0 1 0 0 '0 0 0 0 0 0 ,0 0 0 0 I
222 2t HlllJlon •••• , •••••••• 0 0 o. 0 0 0 0 0 0 0 I 0 0 0 0'0 0 0 0 0 0 o -I
223 30 Po.lort.COK) (Aql .••... I I 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
22~ 11 KNegJo:o4eq) •.••.•.• I 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
225 32 '1"I'aew (&Q') •••••caM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0
226 ]I 1D1O&(.q) ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 o.
227 1& ID_- Z 0 0 o· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 o -I
228 n MIlOt_ I • 0 0 0 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 I o ·2
228 J6 JI04,." 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I o -)
230 )1 lIp02' 0 3 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 1 '0 0 0 1
231 Je 1Ip020lUIQI 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0

~~
)f 1Ip02 COIIIZ- Z 6 0 0 0 0 0 0 0 0 0 0 0 ·0' 0 0 0 0 I 0 0 o -,
00 1IpCl2CO)- 0 5 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 I 0 0 o -I

234 61 IIpClZlC0313.- 0 I 0 0 0 0 0 0 Z 0 0 0 0 0 0 0 0 0 I 0 0 o -1 .
235 &2 ~J~ce)tJ •• - 011 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 I 0 • o -5
236 ~) AlB.·· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 ]

237 ...... ~,. 0 J 0 0 0 0 0 0 1 0 0 0 0 0 o· 0 I 0 0 0 0 0 1
238 e5 MlC01l2-. 0 6 0 0 0 0 0 0 2 0 0 0 0 0 0 0 I 0 0 0 0 o -I
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Solution Par"'ten. calcvlated
",wrlON IO.SS U~8.lU1CUSI08

H2o IO.SS 1000 .00"SUU~0
1'DSlOI"V1 J~•• 10"1~IOU7C

~. 07a·1I
-2.10'£-~n

-8.e9l-0.
-2. 521.0a.
-2.92£·03
- •. JOI:-O~
-,. "a-ol
-~.SJE-OI

-l.UE.OO
,'.750,01
-1.5'2+00 .

J.~Ja-JC

l.2'JI-U
I.ISI-1&
o .00C.00
1.2JI"16

-6.1'1£-15
0.001:.00
0.001:.00

-2.251'0'
-1.t52.02
...2."'·02
-2. "'_00
-1".021.01
·1.2t&.00
-, .'SE-OD
-,. '18·00
-:-2. '51.00
,1. ~Ja-Ol
.. , .'6••02
-2.]1"..00

Ducriptor

Duc:rlptor

"JJ/O/llt.r

•. '5201••05
J .1SlU£-0'
1."0102.05
I.JSU9£.OS
1."5'7]••0.2
1.51111••01
1.211601:..01 .
I.on.n-OJ
).tJUtE-02
I.U~01£·OJ

e.snua-os
J. ",.0£-0.
6.IU60E-0'
S.5u.ca-1I
S.OUIOB-ll
0.000001·00
o.OOOOOE·OO
0.000000_00
0.00000£.00
O.OOOOOS·OO
0.000001·00
0.000001.00
o.oooooa·oo
O.oooooe.oo
0.000002·00
0.000001·00

-ville.r

'.0156Ch05
1.113'01.05
1.01.1&8.05
5.1&'66".0'
) .:sa170a·02
'.USIOa·Ol
'.nU8£-OS
~.UOnE-O'
0.000001.00
0.000001:.00
0.00000£.00
0.00000£.00
O.oooooa.oo
0.00000£.00
0.000001.00
0.000001·00

Molarl~

t. ,6n'E_01
8.tsU71-00
S .022t12.00
5/03161".00
S.t.ttlE-O.
] .t56t]£-ot
2.02.ztE-N
l.On01R-0'
1.195JC£-07
~."U1£-O.
1.'0011.1·0t
'.n2'U·IO
1.77S'S£-I1·
I. 82...£·U
1.120771:-16
D.OOOOOz,.. oO
O.OOOOOR.OO
0.000000_00
0.000001.00
O.OOOOOB.OO
0.000002.00
O.OOOOOE_OO
0.000001:·00
0.000001:.00
0.00000£_00
o.C1000D!.OO

MolarIty

. S.OOfoUI.Ol
5.05811£.00
1.7"'11.00
1.'5161'.00
S.SC31U·OJ
S.St:l211-0]
~.U5S'E-0.

~.16Uca-U

0.000002.00
O.OOOOOE.OO
O.GOOOOE.OO
0.000001.00
O.OOOOOE.OO·
o.OOOOOa.Oo
0.000008·00
0.000008.00

5.SSOtlE.Ol
'.,"l'It·OO
5.6UOOE.00
5.11061£.00
'.12709£-Oe
] .1'10'E-Ot
~.~n71£-oc

1.1111)1:·06
J.US~7a-07

) .OUI'E-OI
J.OU87£-0'
7.72U1E-10
I.U185£-1I
2.0U81I-I'
1.~51'1E:·U

O.OOOOOB.OO
O.OOOOOE_OO
0.000002.00
0.000001;_00
o.oooOOa.oo
O.OOOOOE·OO
O.OOOOOR.OO
0.00000£.00
O.oooooa..oo
0.00000£_00
0.00000£.00

S.SSO~SI.01
5.610001·00
1.913151+00
1.610001.00
, .1t"6£-0]
, .leUSI-OJ
2.)6150I:·0t
2.)"~'7E-l.2

0.00000.·00
0.00000._00
0.000001.00
0.00000£.00
0.00000£_00
O.OOOOOE.OO
0.00000£.00
0.000001.00

'ZIOtal Mol..

Act Coef

0.nS2
1.000

o.•neo.,n]
1.'U
2.t06

o.J70~

J.92J
1.8~0

. ~.su.a-o~
0.SU5

1.000
~ .58770-05
0.3188
1."011-10

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000'
1.000
1.000

I.OOJ
0.6593
~ .OS22I-0~

O.U11
o.~511

0.7UI
J.O~~

O.,.U
1.000
1.000
1.000
1.000.
1.000
1.000
1.000
1.000

1.001,t0101.05 My'4roga
'7. ,SO'IOOiE.OS OX)'V-n
1.15.'Ulll;.05 5041_
0.000000001;.00 Pataa.lya
O.OOOOOOOOS:.OO ~.1__
0.000000001.00 . Calci.
1. '10'7'"J01E.05 ChloriDe
0.00000000••00 sultlU'
6.51""1518.00 carbcm
0.00000000£'.00 Pctaton
0.000000001.00 _Ion
0.000000001.00 Ail'
0.00000000£.00 ht'Ott
O.OOOOOOOOS.OO Ira.1De
0.000000002.00 Tr.cer!-1
O.OOooooooa_oo "'l!VI
0.00000000£.00 M(IIU
0.00000000••00 U(VII
I.JOOUnla.O~ IIPIVI
0.00000000&.00 Clot· t'ELl
0.000000001.00 Pboopbo....
0.000000001.00 Ilee:t-l"On
O.QOOOoOOGa.oo Cbt.rq.

Aq. mv/Ut.r·

activity

7.779S9I·OJ
1.00000a.oo
S.39J39£_OO
S.2U"1·00
I.n'''.£-Ol
1. 12llSE..OJ
l.lll10E-OS

"t .110152-0'
~ .•~nJB-O'
8.0nU£-10
I.n",£-o.
".721162-10
S.UJSSI-U
'.10703£-11
' . .,UU-2G
O.OOOOOR_OO
0.00000£.00

. 1.00000••00
J.OOOOO.+OO
1.00000••00
1.000001:.00
1. 000002:.00
1.000001:.00
1.00000a.00
1.00000E.00
1. 000001.00

••598nl-01
3.61.IU.OO
e.O.nCB-O~

1.066'7'8.00
1.StOttE-0]
.....OlE-Ol
'7.UIlJE--O'
1.77tS'E-I~
0.000002.00
O.OOOOOE.OO
1.00000e.00
1.00000£·00
1.00000E.OO
1.00000E_00
1.000DOE.00
1.000001.00

AeUvity

1I.nn

8.n8ua-ol
,. 'ttJ1E_OO
5.'10168.00
S.610$111.00
6.1~70Sa-OC

) ••'10)a·Ot
~.~U71I-0e

1.a1l'aB..0I
l.JJ526E·0'
J.on8.a-O.
J.Ol'ISK"O'
7.7~UGE-IO

1.98un-11
1.04J118·16
1.2SU7£·U
0.00000••00
0.000001.00
0.00000••00
0.000000.00
O. oooooa.oo
O.oooooa.oo
O.oooooa.oo
O.OOOOOR.OO
0.000008·00
O.OOOOOE.OO
0.000001·00

1lo1.Hty

1lo1.Uty

•.57eUE-OI
5.'lOUs.oo
1. ne07&.OO
1. '101la_OO
'.UUtE-OJ
'.lnnl·OJ
2.JGnGE-0'
~.J"SCB-12
0.000001.00
0.000001.00
0.00000£·00
0.000002.00
0.00000£·00
D.ODOOOE.OO
0.000001_00

. 0.000002.00

,. nlnlUE·Ol
••,"t2).,••01
S.oaa6U16...0D
O.OOOooooo,a·oo

.0. OOOOODOO••OO
O.ooooooooe·oo
s. o~~nnsl.oo.
0.000000001:.00
s.uueeul-oe
0.000000008_00
0.000000001.00
0.000000008·00
0.00000000••00
0.000000008.00
0.000000008·00
0.000000001·00
0.000000001.00
O.OOooooooa.oo
S.uu• .,u-oe
0.000000001'00
o.0000000 OE;.OO
0.00000000£.00

-J .83809877a~JS

~ .nut-07

11.7'"

1.1101'7'5t18.0:­
5.551115" ••01
S. UOS7U~a-00
0.000000008·00
0.000000001.00
0.000000001.00
S .61Qt60,1,.00
O.OOOOOOOOE.OO
,. UUU'OE-04
O.OOooooooa.oo
O.OOOOOOOOB.OO
0.000000001·00
0.000000001.00
0.000000001.00
O.OOOOOOOOB_OO
0.000000001:_00
0.000000000_00
0.00000000'·00
6. UUU'OE-Oe
0.000000002.00
0.00000000-'.00
0.000000001+00

-e .~.U7t'OE-1S

J01utlo" Para8IIteu .....s on apecUiec1 Qa.allty
cotmJ" VOL 1.11'706'0::l11UtO Uten
'nlS 291.7~eO.Un'OJ gil

....1ty bua<l on 'nlS *"" 1Oa<1 .oluU.... 1188.9125"OSeS. 011
Percent l'elati'W errol' WI -.c:l 411U:ity 0.0000000000000002.000 "

_iUa<I SOlution _ity
DJl<SITY U ••. n~5UOseS.

1.1101116)£_02
1.O§501"3a.O~
1.SUOOOOOB..Ol
o.ooooooooa_oo
o.ooooooooa.oo
0.00000000£_00
5. ,uoooooa.oo
0.00000000£_00
1.00000000E.01
O.OOOOOOOOE.OO
O.OOOOOOOOE.OO
0.00000000£:-00
0.00000000£_00
0.00000000£_00
0.00000000£.00
0.000000000·00
0.00000000£+00
0.000000000.00
1.00000000£·01
O.OOooooooa.oo
0.00000000£+00
O.OoOOOOOOH+Oa

·e .~8H0f7~a-15

_i.._
1120 _TEll
_~ooJl.1 _~ooJ 1.1
CI- CI-*. ••
MpOl. lfp02.
oo~(oq) oo~l""ll

NCOJ· MCOJ-
H. K.
lIpO~ooJ- l!pO~ooJ-
('0)_ CO).
OH- OK-
IIpO~OH10lCl1 IlPO~OH{aq)

1lP02 10011 2·· ....lIooJ I ~.-
1Ip01IOMI ~- 1IpO~ (OMI~'

Np02CCO))J .... • MD02CC0313···
Hel Caql ..•...• to.titrate.acid.oDly
MaO.U&I\I) •••••• e.o. c.lt.r.t.......CIIlly
1Ip02OMI_r) llPO_c_rl
IlaJHlCOJl~.~IQO _
N&2COJ.K20 Tb.~tr1c..

lla200J .71Q0~COJ-Hep~.t.
R&2CO) .1OK2o ...trcm
MaMeO] JIakooUt4
MaCl "'Ut.
lOa3HpO~ICOJI~I.I..JlI....LED..JlI_
1Ip02OKt_1 "PO~OHI_I

pH «·IOVr.... )) I '""U·IOVI....1I
~t1c eDeCUdllDt- o.tOIOa
lqI>iUbri... RH I" 0 8S."8~U
loullC litrenatb (... 1.60."S
DaIUIity. "VIlLI 0 U77.68
rOO~lol, lovUco~«olJo

1120 _

Na+ ....
co:h CO)-
CI- cl-
MC'Q)- 1«:'0]-
OM- OM·
OO~ (""l) oo~ COlCl)
H+ M.
KClleq) ••••.•• to. titrate.aclCS.wly
NeOH(aq) .••.•• to.t.lt.r-ate.bue.ODly
_J. J0ll20 IOatnm
Ha2CO) •toO Tbel"lllOnAtrite
~COJ.71120~OOJ-Hep~.t.

IlaHCOJ _Uta
NaCl Hlillt.
Na3HCOOJl~.~H20 T<0Da



Appendix N: Sample Output File "Np-.NaCl_BM.JJN.OU""

.. FMT. Version 2.3
'. User's Manual, Version 1.1 INfORMATION ONLY WPO#43037

January 9.1997
Page 165

• water ·~laltty· .h _1. tractlOD IDO la aqueau..- pbue ..
- aa. -.,l_Uey- -.n4 -activity- ue gu part1a.1 prullUl'u

-o..c-r1ptor- .... ,
tlda/RT/lnlD for ~1.. viU. aoIlIeTO C:ODe8. (CODwrgaee crlterlOD)
·&at'lratlou lDlS.x for aiDer.h. 'l-logIDllAPt-..p)
tlloalO(acc.lvlty) for~ .peel.. with "I')' -.11 CODC.a.uatl0D8
·log1~(putial pr••wre) tor GU"

.olu.c.lem. ~t..n Bu.cl Oft Specified Dcaity
SOLUTION VOL 0.1I12U22U2UU Uta...
ms 21l.7240UUUOI V/l

DruC'I'lplCor

-5.1~B-12

-Z.U&-l1
1.151-14
1. 68£-11
Z.IOE-U
G.151/-12
L.nB-1I
~.'21-U

-).151/-10
-2 ••51.02
-2. "I.O::a
"1.021:.01
-1.::aCE.OO
..,. '5£·00

• -, .ttE.OO
-2.'52.00
-1.211-01
-'.)6••0::a
-2. ,It.OO
-2.31&.00 .

_JUt.r

1.'52081'05
3.1'51))£.06
1.78010£'.0$
1.15461&.05
1.t'7n~R.O:l

I.52U71.01
. 1.231"oe.01
1.0"U&-0)
).UJ)4B-OZ
I ."ZOJl-0)
4.5"111-05
1:t77401/-04
,. '0"01/-04
5.5"UI-11
5.0)1101/-11
0.00000£.00
0.000008·00
O~OOOOO.E.OO

0.000002·00
0.00000••00
0.000008·00
O. 00000£.00
0.000002·00
0.000008.00
O.OOOOOB.OO
0.000008.00

Molarity

4 •",111-01
1.15147£.00
S. 022 tiE. 00
'5 . 02:::1 63 s::.00
5.4IOn-00
).&SUII/-04
2.0212'''-00
1.01l01B-Dlli
1.195UB-07
2. '"n2-0I'

. Z. 70071E-0'
'.n2G71/-10
1.n~'5&-1I

.1'.IUUE-16
1. 120nl/-U
o.OOOOOB.OO
0.00000£.00
O.OOOOOS.OO
O.OOOOOE.OO
0.000001·00
0.000001.00
0.00000£.00
0.000001.00
0.00000£.00
O.OOOOOE·OO
O.OOOOOS·OO

Total Kol••

I. 'ZUI&.Ol
3 ••'"..oa.00
1 ••50118.00
1 ••5(0)2.00
2.U956'!-Q4
1.141"£-0'
7.1'.112-05
4.215128-0'
•. 'tOtOE-oe
1.075)1&-0'
I. 04l5~E-0'
~ .6').CE-l0
G.U511&-n
7.101561-17
4.)SU,I/-17
0.00000£.00

. 0.00000£.00
0.00000£+00
O. 00000£.00
0.000008.00
0.00000"1.00
O.OOOOOE.OO
0.00000"1.00
0.000008.00
0.00000£.00
0.00000£·00

-1.47

-1.47 .

_OVOll
0l\lllJ""
IlOdiIlll
Pot...l~_11...
C.l c: tun.
OIloriDe
SUit....
carbon
Po_Jon
NegJOD
1\1.
JIoron
Iroatn.
'l"l'ac.rE.1
TIIClVl
AllIIUI
UIVlI
IlPIVl
Cl04-IELI
Pbo8Pborua
81eeuon
CbarlJo

0.U52
1.000

O.04U
o.".:n
I.Ul
2.106

0.)70Z
3 ••n
1.1Z0

2.51668-0:1
0.5415

1.000
Z.5Inl-OS
o.UIa
, 1.,081"10

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

Act Coer

1.4001-02

'.1'7tSU:-Ol
1.00000r.OO
5,2"2.E.00
5 .2'26.11'.00
1.2U7U-0)
l·.1Zl1!SB-D]
1.1I110B-05
•. "OIS£.. OIS
Z.4Znls-07
1.D3UlE-ta
l.G)f77&-OI
7.7ZIIGI/-10
5.lJ1S~I/-16

6.1(70),t-1'7
'.87U7&-26
0.00000£+00
O. 000001.00
1.00000E·00
1.00000£.00
1.000001·00
1.000002.00
1.00000£.00
1.00000£-00
1.00000E.OO
1.00000••00
1.GOOOOE.OO

Activity

1.001nOZO£.05
7. tS07800GI/,05
1.154nIl11/.05
o. COOQOOOC£.OO
0.00000000&.00
O.OOOOOOOCI+CO
1. '110'1"012.0'5
o. 000000001.00
'.51"'1511.00
O.OOOOOOOC!.QQ
0.000000001+00
O.OOOOOOOCI·OO
0.000000008.00
0.00000000.+00
0.00000000'1.00
0.000000002.00
0.000000001.00
0.000000008.00
1.1004U211/.0Z
0.00000000£.00
O.OOOOOOOOS.OO
0.000000001:.00
0.00000000&.00

5.nu

5.UU

111'.9325.'05.51 9/1
O.OOOOOOOOOOOOOOOC·OOO ,

kG/.a
) • ~/l

8.IU2Z1-01
'.nU2.1:+CO
5. '10.'B+00.
S. 'lOS1W+00
G.U70SB-0.
1.1I10U-OO
Z.26~71&-O.

1.2117U-OG
l.lJ~261/-07

l.On'.B-OI
).016151-0'
7.72116&-10
1.'''''&-11
2.Qt1l11:-U
I.Z~U7&-H
0.000008+00
O.COOOOE+CC
O.COOOOt·OO
0.0.0000£.00
0.00000£.00
0.000001+00
0.000001.00
0.00000£+00
0.00000£.00
0.000001..00
O.OOOOOE.OO

....lallty

5.120~

5.3205

aq. 1I01uley

,. ')':1111'1+01
4. 'GU211tB.Ol
5.0Z2UIUI/.00
0.000000001/_00
o.000000001_0 0
0.000000002+00
5.0Z2nn5B'00
o.00000000••(10
5.'1'111'21:.04
0.00000000••00
O. OaOODOaOS.OO·
0.00000000••00
0.00000000£_00
0.000000001+00
0.00000000••00
0.000000001.00
0.000000001+00
0.00000000••00
5.4161IU21/-04
0.000000001/.00.
0.000000001.00
0.00000000£+00

-5.0U17045&-15

aq. lI.laUey

1.UOI75UI.02
5.5511]5nl.Ol
5 . 61 0571121.00
O. 000000002.00
0.001:)000008.00
O. 000000008+00
5.610'GO"I.00
0.000000008.00
G. 12U'2601-04
O. DC 00 00008.00
0.000000001·00
0.000000008.00
0.000000005·00
0.00000000£.00
0.000000001·00
0.00000000£.00
O.OOOOOOOOE.OO
0.000000001/.00
fi .l:1IJ'4I60E-O.
0.000000001/'00
0.000000001.00
0.00000000£.00

-5.400nH'I/-15

~1~ __.s Oft TDS aNI MCl 8olvUona
hrcent relative error ~ llac:l 4eDIiity

Speclf1ed Solution o.n.tltyDIllI.= llla.Il2SU05451

) .15I57174B;01
I. U'07611B.01
5.42541621S.00
0.00000000/:_00
0.000000001'_00
O.OOOOODOO£+OO
I. nOl"018.00
O.OOOOOOOOJ.OO
1.475U5111/_00
0.00000000£+00
0.00000000£.00
0.00000000£.. 00
O.OOOOOOOOB.OO
0.00000000£_00
0.00000000£_00
O.Ooooooooa.oo
0.000000008+00
0.00000000£.00
) .•?S'lnlJ;l:+OD
O.OOOOOOOOs.OO
0.000000008·00
0.00000000£+00

-1.'U5'2S11/·15

Total Mol..

solution ftr_t.el'.t calC\llatedi
SOlmlaK IG.SS tin .6021'435100)
H2o ...... )47. 5U,,50n,u
mslV/IlO) 121.10"12101174

H20 . lO.rD.
1lOHp02COlloI "'_2eol 101
CI- Cl-
Me. ....
Np02. RpO:a.
eoz laq) C021a;1
HCOI- NCO)-
H. M.
Np02eol- Np02CO)-
COl- CO.).
OM- OM-
Hp02011\aql Np02011laql
Np02fC01U." N,p02tC01U ....
HpOZ (OH) Z- Np02101112-
Mp02(CO'Hl.... Np02tCO)U·.-
HCltaq) •..•••. t.o.t.U,rat.•.•dct.OIlly
NaOH(&Q) •••••• to.tU,rate.bQ,.oftly
Na)H(COSI2.2H20 Trona
Na.2C01.H20 ftanDOMt.rlt.
Na2coJ. 'H20-Jla2COI-HOI'tallyVato
N&2COS.I0tUo HatTon
tIaHC03 NMcoUte
MaCl Mallte
.....U.p02 leol12101 -PI"""1oBl>-P1CAl11A1l
l4P02OH(aMOr) - Mp020Hf.-:tr) .
Np02OHI_) Np020Hlagodl

pH (-log(.... II' "'U-logl"'lI
ODOtlc cM,uei-.t.- 1.aUI?1
CqulUbrl.. lUI 1" _ 1'7.795UI
10ft1c StI'agUI 1m). 5.61111'
_ley. llO/taJ uU.n
tC02 lVI, logltC02lvll-
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Iig/ll'l • 11/1

.'

-1.IU-l0
-2.1IX"'10
8.0JE-1t
l.lIB-l0
1.ItE-l0

...1. 141t"'10
).U8-10
'5i.Z'E-I0
1.058·10

-2. &51+02
-,3 .9••+0',3
-2.U8.00
-1.2IE.00
-1.'6£.02
-1.118-01
..2. ':lIHoOO
...,. "'.00
...1. &02.00
-"1'.01+00
• •••01.00

Dne:rolptor~/lltft

I.9U5n.05
S. tS082E.OI
1.15tUI.05
1."'050'8.0'50
;a.O""B.Ol
1.21SU£+01
t.1Ut2E-01
5.20'55£-0'
J .""'0,1-02
5.92010£-01
9.6flU8-05
1. 1725J8-ot
3.tUUI-05
'.n"UE..to
t.tU09lcll
1).00000.1+(10
Q.C1ooooe·oo
0.000001:_00
0.000001. OC
O.OOOOoe.. oo
Q • 000001..00
O. OOOOOE+C1 0
0.000001·00
0.00000£·00
o.ooooos·oo
0.00000£.00

IIOlulty

'."tUI·OI
8. tSOO::ill2.00
5.013150••00
!i.o:a2J1.E+00
1.&3117£-0.
2."16S2-N
1.5te5t£-04
5.·1"728-07
1.115111-07
t.U5U8·08
5.701.11-"
t:oteUE-10
•. n"61l-11
1 .•1ntE-1S
3. JtOt8I-U
O.OOOOOE.OO
O. 00 0001.00
0.000008.00
0.000001.00
0.000001"00
o.000002.00
O.OOOoos.oo
0.000002.00
O. 00000£.00
0.00000£'.00
o.QClDOoe.cO

1.',3"1'·01
, .,,'5U••00
1.'50JlI·00
1. 'SOJ1....00
1.321111-0.
1.0nl1l-0~

. 5. 912511;-OS
1.00716B-07
41.15413108-08
I.UOttE-08
a.~1"'E-01
1.5tUtI-l0
2."56"11.1-11
5.511IJE-1I
1 .•"5'7.1-11
0.000001.00

'0.000001.00
0.000001.00
o. OO~OOI.OO
0.000001.00
O. C10000a.OO
0, C10000E..gO
0.000002.00
0.000002.00
0.000001·00
o.000001+00

-1.51

..........""
ClCYII'"
liodl\8l
Potu.1um
1!IafI'I••1U:11l
ca.1~1\1111

Cblos:-iDe
S'ullE~r

carbon
PoaJun
_Ion
Air
Ioron
II'-.1D.
Tr.eel'll
""IlVI
.... UIl)
UIVII
lll>CYl
Clot-Ca.l
lttOq>bOnu
El.cucm

~

~"'"socu....
Pot.a..nlua
_1_
eale!...
Cblorihe
1i'Qlt:'lI'
CUI>OIJ
$10.1_
ItIigJon
Mr
110I"0Il
Bs:-aIl.1ne
ftae.:rEl
",UV)
MUU)
UIVII '
NpIYl
Clot-CILI
Pboop!lorua
Electron.,.,.....

0.1:153
1.000

0.,n2
....13
0.:1102
1.'0'
1."0
).tll
1.'"

2. St111-01
0.5616
1.000

'2.5..5£-05
7.t0l7E-l0
0.2911
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1 •• 00
1.000
1.000

14. IIIO/Utel'

1.001767118'05
., .,SISt,:l8E+OS
1.15U5t70E.05
O.oooooooOU+OO
0.000000001..00
O. 000 000001.09
1. ·U02155S1:.05
0.00000000•• 00
1.1151:::16"51:_01
0.00000000'1.00
o .00000000EtOO

. 0.000000001_00
o.00000000a..C10
0.0000000011.00
0.00000000£. 00
O. 000000001_00
Q. OC DOOOOOI.OO
0.000000008.00
1.IItUn51-01
O.OOOCOOOOI.OCl
0.000000001.00
O.00000000I.C10

At:tlvlt.y

1. '71011£-01
1.00000a.oo
5.1I1tOI:.00
5.19nt8.00
1.U5UB-ot
8.t5871B-04
] •,,:a II lB..O.
a.JlUOI-08
2.UOJOB...01
I.UI""-Ot
).U28J1·0'
t.57151E-l0
1.13915£-15
1.15t062-1'
'7.6&6"11-1T
O.OoOOoE.OO
0.0000011.00
1 .000008.00
I.OOOOOB_OD
1.00000£·00
1.00000E.OO
1.DOClOOa_aO
1.00000B+00
1.00000;_00
1.00000.+00
1.00000E.QO

Aq. IIlI/uur

1.001'4318'._05
1. tSl10StoE+aS
1.15<6Unl.o5
0.000000001.00
0.000000008.00
0.000000001.00
1 .7I05unl'OS
o.ooooooooe·oo
'7.42,52510B.00
0.000000001·00
0.000000002"00
o. oa 0000001.00
0 ••00000008.00
0.00 0000002+00
0.00 00 00008.00
0.000000001+00
o .000000001.00
0,(100000001.·00
:J .65&"""11.01
0.000000001:.00

• 0.00000000£_00
. 0.000000001.00

0.000000001:.00

gr­­1I/J<vIQO

1Io1ulty

8. :nUS2-01
, . 9911'••00
S.U0168.00
5.4!iOtUI.OO
:I .IZ:n2B-Ot
:] .C••'6K-ot

,u~m::~;
1.11571£-0'
1.101""-07
6.nOUI-ot
t.511518-1.
'.0"172-11
1.585t68-15
:a.5'5,.o:IE-16
O.OOOOOE_OO
0.C10000E.OO
0.00000'8;.00
O.OOOODlE.OO
0.000001·00
O. 000 ~OE:.OO

O.OOClOOZ;.OO
0.00000."00
0.000001·00
0.00000••00
0.00000:1+00

A4. IIolulty

t.UI15177£.Ot
4.'''.101IB.Ol
5 .01Inl1)B.00
o.OOOOOOOOB.OO
o.00000 000.1.00
o. OODOODao~_oo
S.OZ150111R.00
0.00000000£:.00
'.21O"'04l'8-0t
0.00000000;.00
o .OOODlOOOOB.OO
0.0000000001_00
o.00000 oooa+oo
O.OOOOQOOO••OO
0.000000008.00
0.00000000".00
0.000000001_00
o.ooOOoOOoB+OO
5.tnnnI8-07
0.000000001..00
0.000000002.00
o .0000.0001_00

5.U51

Aq. 1Io1U'lty

1.13111.11'••01
t. f6f6J7HI.Ol
5.011503"".00
0.00000000••00
O.OOOOOOOOI.QO
0.000000008·00
5.01IHU)E.00
0.000000013:1.130
6. U5I0111E-Ot
O.OQOOOOOClK.ao
0.000000001-00
O.OQOOOOOD'I.OO
O.OOoDooOoa.oo
0.000000001:.00
0.000000001:_00
0.0000000 DI.OO
0.000000002.00
0.000000001"00
1. S'17""'."'O&
O. ooooca001.00
O. QOQODDDOB.oO
0.000000001.00

-3.501141"':1-1'5

1.1101115&1.0:::1
5.55U7t171'01
5.610000178.00
0.00000000.1.00
0.000000001·00
0.00000000••00
S. '01f2t118.00
o .OOOOOOOOE_OO
1.0)'7"160£-0)
o.000000001+00
o .oOOOOOOOB+OO
0.000000001·00
0.00000000••00
0.000000001"·00
0.000000001_00
o.OOOOOOOOR+OD
•• 000000008.00
Q.OOOOOODlOE.OO
6.0nnOUE-07
0.00000000••00
O. OOOQOOOOE.C 0
0.000000001.00

A4. 1101.11<)'

Aq. 1Io1.lIty

1. U0117tU.OJ
5.5510.,OJl.Ol
S .1101.105'.00
0.00000000£'00
D. OOOOOOOOI.a 0
0.000000001.00
5.60":11142.00
o.OOOOOOOOE..OO
6.tOIU::l3'71-0&
O.OOOOOOOOE'OO
0.000000008·00
0.000000001·00
o.OOOOQOOOS. DO
o.000000001. 00
O.ooooooooa·oo
o.000000002+ Del
o.000000001.00
0.00000000••00
1.73UI6511·0t
0.00000000.+00
0.0.0000001.00
0.0 Ooooooos.a 0

-) .11".UlI:-15

.). e'OS7:115E.OI
1.66118559£.01
S."]Ut790R.OO
O.oOOOOOOOB.OO
O.OoOOOOOOE.OO
o.OQOOOOOOI·OO
1. '50~5U51l'00
O. OOOODOoO:l. 00
1. "15.'614£.00
O.O~QOOOOOE.OO

0.000a00008·00
O.000IlG0002.00
0.000000001·00
,0. 00000000£.00
O. (loOaOOOOB.aa
0.000000008.00
0.00000000:1.00
O. (l00000008.0Q
J.41SU.5't8E.OO
0.1301300000&.00
0.00000.001.00
O.oooaDoooE+OO

SOlutlcm ~_t.r......:1 oc s.,.etu.s o.a.u)'
SCLUUOII 1101. 0.IUUt51tSolln IItoora
mE: 1".5"UII513" 11/1.

loluttclII:S ...._t.... calCUli.ted
I:ClD1'IOII IO.SE: Ul.665f1"17UI
IUO ItUB "7.65)6751"709
"nlSCII/I<g) JU. unll'3tHS

J.85ts7215£.01
J • 667610,.£.01 .
S ••2'5"2061:.00
O. O.O••O••E.OO
O.OOODOOOClE.OO
0.0.00000••'00
1.95Q:I1:UIl2.00
0.00000000£.00
S ••'U."611.s.0Q
O. 00000000£.00
o. 000000005:.00
O. 000.00 002••0
O. 000000 00£.00
O. 00000000£0.0
0.0000000.11.00
o.OOOOOQOO£.OO.
O••000.000••00
0.0.0000.02.00
3. "515151118.00
0.000000008.00
O. 0000 GOOOS.OO
O.OOOOOOOOs.OO

-1.1'21''''.68-15
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.'

OMcrJptor

·1.51£-01
-1.37£-01

) .08a-01 .
6.11£-1)

-1.I6E-07
I.S'R-07

-3. 851~07
-1.72£-0'
-I.n.·07
·2 .'''8.0~
..2.,.S·02
").021..00
-).6n·00
·1.)).·02
-1.)1"'-0'
·2:.11...00
-&.11••00
• •• 81••00
-5.102.00
-6 .•01:.00

D..ertptor

eo/Ut.er

•. ,S373R.OS
).utnt.06

1IlI/1It.r

•. 1531l".OS
1.1S013£.06
1.15.6S.£.OS
1. '.02'••05
5 ••0"'51·01
2.~'U,e.00

3.1UU'-01
l..nn£-oz
1.011"£-0)
).115162-02
,.,,7&SB-O)
J •• t7SIR-06
'.410lOl-OS
•. snua-os
1. "UII-OI
0.000002·00
0.000008.00
0.000001.00
O.OOOOOa.Oo
0.00000••00
0.00000£.00
0.00000£.00
0.000002.00
0.00000£.00
0.000008.00
O.oooooa.oo

.JlOlulty

6."'S".Ol
'.145.,'••00

1I01ulty

".1115111.01
1 ....07•• 00
·5.0~2"7t·00.

S.OUS1E'00
•• '60551-04
)..06l08·0S
4. nno£-ol5
....73S.·07
1.IISl2&-07
1.1151..-07
2.U1301-01
] ••'101'51-0'
).1Il0S8·10
1.SnU£-lo
1.)1116£-1&
0.00000£·00
O.OOOOOR.OO
0.0001)0J:.00
0.000.002.00
0.000001·00
0.000008+00
0.000001·00
0.000001.00
0.00000••00
0.000002.00
0.00000.1:.00

1. "0'7'71.01
:S ••7S'~••oO

1. U027"01
1."'7562&.00
1.'SOI)8.00
,.,so..a.oo
).""3-0'
1.17'''8-0S
1 . 164351-06
J •)00SSB-07
I.SSI7I£-07
'.6IUS£-O' ­
'.11311£-01
1-.117111-0'
8.19n6£-11
I.1S0UI-11
S.12n68-15
o.OOOOOIt.oo
O.OOOOOB.OO
·0.00000'.00
0.000008.00
0.000001·00
o.oO<looa.oo
0.00000••00
o.OOOOOIt.oo
0.00000••00
0.00000'.00
0.00000••00

-1.))

H)'\1I'osron

~""So4I_
frOUoIe1._I­
Calcl\111
Ch10rlM
SUlhlr
C&r))c)n.
Poaton
_ton
Air
"'roo
or-lno
'f'rac• .tBl
Th IIv)
"'UUI
UIYU
"PIYI
C1OC-IBLI
PboopboNl
ElectroD
OlI1'lIo

o.US) .
1.000

AC'tCoef

O.USl
1.000

0.""0
0."31
o. )703
). S972.-02
2.10)

0.561'7
1.110 .
1.11'

3.Slnl-OS
1.'20

7. '2011-10
1.000

0.211'
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.~00

Act eMf

'.7)02-01

.,. '710'702-01
1.000008.CO

ACtl"ity

1.00176'30••05
7.'Sl6)7.52.0S
1.1St6S6"S.OS
a . 00000 000£:.00
o .00000000••00
o ,OOOC00002.00
1."'''5007B.05
0.00000000••00
1.671071.....01
O. 000000001.00
0.00000000••00
0.00000000£.00
0.00000000&·00
o . OOOOOOOOE. 00
0.000000001:.00
o .00000000S.00
0.00000000••00
0.000000001:·00
1.1I02S0)02-01
0.000000002.00
0.00000000••00
0.00000000••00
0.000000001·00

Aq. 1111 11 tor

ac.th'lty

0.00000000"00 c:!laI'goI

, .110"'."01
1.000001·00
5.2tOO1£.OO
5.2'00)8·00
l.un02·ot
1.106218-06
1. 5564&8-0 S •
S.1600S8·07
1 .•""'£-01
2.430"8-07
7.0000SI-1)
1.519"'1;-01
1 .•67SS8·19
1.768'SI-10
....0110E-15
0.000008.00
0.000008.00
1.00000a.oo
1.00000£.00
1.000001·00
1.00000£.00
1.00000£.00
1.00aOOa.00
1.00000E.00
1.000001·00
1.00000e:.oo

8.6116

Itg,.-) • 1111

srr­­II/ItgII20

JIOl.1Ity

•. nUJB-Ol
'.11222&.00

I.JII51E"Ol
'.'UI18.00
5.61000••00
S . 6O"2a.0 0
, .•"OS£-04
6 •Z5117£- OS
S.)6073.·06
'.6IU7&·07
'.'1347£-07
1.))6U.-07
2.72677£-01
3.'7601£-01
2.)5100£-10
1.76US8-10
1."101.-141
0.00000£.00
0.00000••00
0.00000£'00
0.000001·00
O.oooooa·oo
0.00000£:.00
0.00000£.00
0.000008.00
0.00000••00
0.00000".00
O.OOOOo,a·oo

JIOlll1ty

'.1111

t.nt17JU'.01
4.'U1600lB.Ol
S.03UIUI••00
0.00000000••00
a .0000000C8.00
o.ooooooooa.oo
5 . OZOS90ISR. 00
0.00000000"00
1. Jt2I5U3B-0l
O. 00000000••00
O.ooooooooa.oo
0.00000000••00
0.00000000£.00
o.ooooooooa·oo
0.000000008:.00
0.00000000£.00
0.000000002·00
0.000000001·00
•• 911146"6£-01
0.000000001:·00
0.00000000••00
0.000000002·00

-).6561120)£-15

1.11011)15••02
S.5SIU611••01
S.61000112£.00
0.000000002.00
O.OOooooooa.oo
0.00000000&.00
S.U711"OB.00
0.00000000••00
1.555.")I.-OJ
0.000000001·00
0.00000000••00
0.000000008.00
0.00000000••00
0.00000000.·00
0.000000001.00
0.000000001·00
'0.000000008.00
0.000000001:.00
S. S6117)I3I-07
0.000000001+00
O.OOooooooa.oo
O.OOooooooa.oo

- ••onIUlla-15

- Water ·.,lallty· h 8)1. fraction 100 111 equecN.I ptl.u.
- oaa ·.ala..U~- aDd ·aet..1vtt:y· are faa pa.rt1a.l pr...uru

-Oeacrlpt.or· MU\81 .
·dO/RT/lnl0 for aptet.. with DOIluro eafllC:•. (eotrI'arOmc. cri.urlO1l)
·saturatlol1 1b4U. for a1.Derala. Shlog10U"P~)
·10010caetlvlty) tor~ trPeC,.. wlth v.ry _11 CODCtlfttratlOM
.10;10 (partia.l pr..nre) for ga...

soluUOtl PItt...teu au.s· on ~lU~ O-Ul~

soW'l1:aM VOl. 0.,.IUO'7"09106S.' UteTa
,.,., 213. S85SU7S01lS IIIl

Dcaity bued OD YDs IUld. -.e1 .Ol...U0D8 U" .'''26'5''U 1'/1
"'rcCl.t rel_t1...rror ". ~1 ~lty o.OOOOO~OOOOOOOOOZ.OOO,

Solution ~tel". (:a1CN.1atM
SOlm'IOIf IlUS 661 .IIOS170,.",
1120 ...... )17 .133_756081
'!'DS(g/l!qI) 3:n .11)lt.""51

_Iflocl CollltcioD _Ity .
..,ITt nll.nU615l6U

J ••61S167S£.01
) .611760IIB.Ol
5.U69'5J'7J£·OO
0.000000008+00
0.0000 OOOOB. 00
O.OOOOOOOOa.OO
1.950&o352E.OO
0.OC0000008·00
, •""615157'••00
o .00000000a.00
0.0 OOOOOOOE. 00
0.000000001·00
O. 00000000••00
O.ooOOOOOOR.OO
0.000000002·00
0.00000000••00
0.0000000.08·00
0.00000000"00
) ••,S61S7IE.OO
o.OOOOOoooa·oo
O.OOOUOOO'.OO
0.000000002·00
-1.'20S06)2B-1~

_1.. -
100 ....TIR
_2CO) '"l ...-IIp02COlC"1

solvtln Par_t.el'a em specified o.n.l~

SOtm1ctr vot. O. J 20'''.$••2'1 liter.
'lOS 2t3 . 54I1SIOU15' 11/1

Dealty buocl on !!IS IlIl4 MaCl 1011ltlOOl 1111.120112Snll 1111
Pereet relatl". error". *<:1 .deulty o.oooooooooooooooe:.ooo ,

aol\ltlOD Par_te,.•• c:alwlated
SOLIl'nOlf IQS' .61.16215I1"S&6
1120 11M. H7.7Ut37I1S...
'n)SllI/ltgl 137.lInIl6147&6

pH (-losrl""'II, ~1I·1osrl"""
o..oc:1e: eOeU1Cl*ftt. 1.~'1'04

Rqul11bd-. aH C'. ~ ".10""1:
Jemie: sucagt.b c_). 5.61004'
Dealty, 1oo/1OJ n".n
fC02(11)' 'osrlfC03Cgll'

~O n~

_2CO)('I~CO)II'*. ••
Cl- cl-
NCO)- 1fCO)-
CO,. CO)-
CO2 (.ql C021.czl
OM- OK·
Np02. ltp02.
1lp03CO) - 1lp03CO)-
1lp03ICOll)'-- 1Ip01ICO)) 2.·
H. H.
HP02tCCJ)) ••- MsIOZ(COJ.J••-
IlpOZOH CIql 1lp020H l.cz I
1lp021OK12- 1Op03 (01113-
ttClIaq'l ...•... t.o.tttrat•.add.ooly
NaOH(aq) to. tttrat ODly
14I>030Hllllocli 14I>03OKCIlfoc!/
HpOZOK(uor) IfJI03OH(..mr)
""141>03 lCO)l3 101.,llIIWlLBD.,ll,.AIlUifl
NaCI RaUte
HaHCO} NaDcoUte
Ma2CO) .10IGo Matron
...,CO).7100_2CO)-_~."
Na2CO) •H2o "..rm.matr1te
Ma)HICO)IZ.3N:10 :InDo

.~
t3,
738
739
7.0
741
742 speclUocI Sollltl__ity
743 DIlIISITt 11••••30'I)S15••
744
7(5
746
747
746
749
750
751
75:1
7S,i
754 ~ or <:aIICl!II!IU\TtOlfO roo. M!CII n .......
755
+~~ Specl.. ­
758
759
760
761
762
763
764
785
766
767

t~
770
771m
774
715
776
777

~~
780m
763
784
785
786
787

m
790
791

m-'
7!l4
7e5
Z9§,9,
796

.7e9
800 ~ta, 0/'" -4. 6H,nOll.0)
801 rluhlD; Titration'
802 • ID".nl..... for ....ttb pbla 33
803 18ono_n TtntATI! Probl., LDlIW\ optiODI IlplYl03 with CO) ID S.61alolalltoCl J1tr V3.)
804 ""Tl\IIASE. _U/",,6, IIpIY/-Ma-<:oJ-OH-cl-Cl04 HIll"l,
80S 'S.Ol.31 J\laIUU-Ma-Cl-C01-I04-POI IP1lOllIt,ru,o.ru.RPPRt2.RPPf6.MI'P"1
800 Prun:r.. 1.000001.00 I-I AN ~r.tul'.. ~."I.02 1-. Ilelvl:n
807 '
gg~ £l_tal _.1 for " ..b ""obI.

610 "'ta, )101.. Aq. 1I01.Uty Aq....Iulty.
811
81:1
8'~
614
~.15
8lG
81.
1318
819
1320
821
822
823
824
lJ2S

~~~
828
1l2B

a3~
~~
3M
83G
837

~~
840
841m
844
8(5
846
e47
848
1I41l
eso
851
852
853 'I'MUl or """"","",TICI'III "'" ....tal n_
8S4
855

~~~
658
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..I~U_ ""._ _lit.. _'tl'
""",,,"1M YOlo ••".U."IU'OIO It....
tw 211.I&l1n.".".n

-1....- ••
·1 ••11·01
J.I__"
S.I_13
1.11.·..

".".1_"
·1.110_"
1.110·.1
).:1>0·0•

-1.1 :1
·' 0'_,.u ..
·:1.11 ....
-1.1:10:":1
• 1-, ..
·1.1111_
·1.......
·'.UO·"·1.'_"

.).".-..
•.111-11

.:1.......,.1>.·0.
1••111·1:1"'.''''_01
..111-11

·1.11-
I." .

·:I ·OJ
_J.III..,
• J .......·1."'_
·t.:l1O·'"..., .
-J.:I ........­
_J ••:tIl...
·1 ....•.........-

..lin••

..tln.o·OI
I ....".·"• .• IIII••OS
,.11,,1O·OS
S.....,o:...
S.IT.lI••••
1 1
,.JU ·Ol
t ·1)
1.11nlo_n
1.11')1..·11:1'.>111--.'•.un.....
I .•lln.·..
I.JO:I"'_.._..­.._....._...._ ...._...._ ...._...._­
•._11...._....-

1.1111 ..
1.71ft "
I.U I
J,UU'''.I
1.•Un."1
1.1101.....J
•. IISU.·••
'.III1I....J
I.UIIIO-.J..._ .
' .•10 •..
'.U.UO:·OI
' .•lIall·".._...._...._­.._­..__..
'._.00.._....._­.._­.._......._-

..1..1tt'

'.'"".'.11...UI.·..
S.IU ..
S••II • ..
1 ....1 ..
1.11' ..
:I.OJSI IK..." .,
'.0011••·01
I.I.SII",,,
•.....51-".....­
I.SUII.·..•.•.,n.·I.
I."UI.·U.._-".._...._....._...._..­.._.oo.._....._...._...._...._-

I .•n _
I.U.SO ..

t.""U·"....J......
1."11'.""
J.HSn.·n
J.I:II"'-01
....111 ..
I.U" "
J.U ..
1.1&0.3 .
,.IU" I.
'.IUTII-n.._....._...._-..- ...._ ...._...._­•._·OO.._­.._­.._."

I.nul ..
:I ...SU ..
I.K...o ..
I.UOlIO ..
1.&lU ..
).Inu.·..
1 ••HIl ....
:1.''' ,.........."
....s....•..
'.1111"·"I.U....·.I
S ••lOn.·1I
'.lltISO·1I
••1_-11.._..
'._0 ...._­.._......_..-.._...._...._...._'".._......._-

l.flU ..
l.tIOH ..
1.'UIOO·"
I .•nn.·..
......10·.1
1.511...·01,.,1:1"._'"••H ...._

I.,U.H_
•.'un.·..
I.nSSIC·lI
'.utnt·1I
l.n..Y·u.._....._...._...._­.._-.._...._...._.".._....._.".._...

••• &:1

----_...._.­
....leI_
Qlorl.
..~­_I...._'M••.'M-­...._.,....u..,
"UUt

'M'.,.
C,..·tIL,-­.t.......
~..

.-11"..­•.tln
•.••n
:1.$....·0.
..)111
•.SU.
:I.stU.·..,....
••••S1.1-I.

' .•n
1.00......
l.tl1

•.10"
I ......-..­.....
I ......-I ......­'.-..-..-

•.•lJt
•. ,.10
•. :111:1
'.5011.·1:1
••1051
'.1"'.1I_1K
I ...t

1.1110"-1.
'.Ht'.U.
I .•H..-..-..-..-..-..-..-..-..-..-..-..-

.....lv.ey

1.1&0101:_"
I ........• ..
S.nn"',"
1.101100'"
••11 ·01, ....
I. !:lotH-ill
1.'''"11<_11
....301.1-"
'.1001011_11
' .•un.·"
'.SUfI.·..
I · ..
I.UI ,.
....Ul.l-...._...._....1.-­1._­1._.....1._'"1._"1._..._...1.-­1._-

1."'71111._
• .nun'",.s
• S.I.IK._......_ ...._..
1.11..U ·1lI•.__.00
l.n....IlI:I...,
.............00•._011'"
..0_000...
•••000 ·"•
•."000"0 .... .
o oz ... ..
......0"•••00
J.OI..n."-.1
• 00
0 • ..
•.•••0 .
........... 0••00

1.:lOtH._
I.u.no·••
,.1&.U.l....
1 ••1:151.1..1
l.nlS71-H
1.1.....-...
1.•nn.·12
J.nun...
J ....U.l-l1
a.UoU,,_
1.:11111.1-11
1.11 _10
S :I._U.._..............
1._'••1."_••
1._'••1."_'"1._­1.__

1.-..·..1._­1._-
I ....,.

IU SII2..1I1 .'1
0 0.....0...·." •

.." •• , • oil

•. n ..I.·O.
t.tu •..
1.11 ..
I.&OMH.·"
I.OI"_U
I ..........>
:I."UII_U•.1.,."'......
:I.'''''·OJ
1....._"
I.unll:·"
1 ....,.,.0.
I ••U ...·IO
•. lnS..· ••
J.un).·1:1.._....._­.._...._...._...._.".._­.._­.._-.._...._..

'.11_.01
'.HlIt....
l.nnY·1)
I.tUn.·N
I.llnn-al....U.-.,
) ....._.,
I.nuu·",.alnu_
' ...n..­
'.on.a·1t
I.U'...·IO
I...UOI·11..- ".._......- .'._OIl.".._....._-.._...._...._­..­.._..

..... _1..1t,.

•.1)"

t.,..uua.·.1
•. ".UIM .
•.•u ..n .
•.00••-"-••000_ ...._..
I.•".""'H·"•.•__'00

.....nnn-.1•."..._.00..................._.....__ ..

............0•
•.00 ..
•.oo n ..
•••_ 0
•.•0 0."•
•• I1U101U·.,
•. ~0.~0...00
0 ...0_.0."
•••00 0·..

_••71 ·15

1.1101"".'01
I.UUn".·OI
' ..._nso ...." .._...._.....­..._..­
I ......IU..•...._.._...
:I ...nn_-u
•.••_ ••00......_..._ "...._..•.00"_ .
'._.ON.·"...._...."......_n·••
•._00_••0
• ....I1UI.·..
......""••0.
.......0~••"
'.100_0.'0.

·1.''10.1''.'"

_ley '" .. I ••NU_
h.o t..._ ••n .... _1 _ley

"I~U... __..... COol".......
-...n0ll1OU. '''.''.lInnnl
100..... )t1.UU.U>lOO1
_lll••1 U7.""lon.."

:I .•nnnu"1,..."..,.....I.•»Ut".·••..__ ...._".._.."
l.n.,..HI ...._ .
'.u..nu••••.._._ ..
•._ 00..............•._.00•••10......_ ...- .
•.••0_0 ..
............0..._ .
l.t.I&"'••• ••............................
.............0

·'.uI1Un.·1I
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......t.r •...l.llty· 1. ~1. "It:ractlOD 100 1n~ pbue
- oa. -1D01.Uty- ~ -activity- ue o:u partial preuuru
.. ·o-ae.rlptor- BllMBaI

-dO/AT/loIO for ~1.. vt.th DOUIero CODe-a. (COD~ c:l"1terlcml
-satvaUon IM-x far alDer.b. Blelogl0UU/bp)
-log10t_cUvlty) for~~1•• "lUll ftIry .-11 coDeGu.Uona
+10010'pUtla1 prue\U'e) lor g..... . .

_lfleel Sol"tlOll _lty
1SItS1T1' 11".112'061105' kO/.·S • 011

CO).-.lUotl Par-..ter......., OD Specified oc..1cy .
sotm"tClJf VOL 0.)."~0'7.5J.'U Uten
ms 21].53113'225170. 1111

_lty ""oeel Ob 1'D$ __I IOl\ltlona UII.I12104n058 1111
1"erc4In.t I'.:"etlve enor va KaCl di~lty 0,0000000000000008.000 ,

.olutton Par_t.u. Calculated
sownClll ~s 662. 11615"l,n57
1120 tw<S l ... 01220120052
'lOS (1I/klll J27.17](215]1'"

"

'fw)tal 1101• 1I01arlty: -el/Uter o..crlptor

l.U1711:·01 '.'"51.·01 1.1S2761.05
l.n5.21·00 •• 1411•••00 J.U170E·.0'
1.9snsa.00 S. 023502.00 1.15&661£'05 ..
1. '50"2.00 5.0117'£.00, 1 . .,.,.JOa.Os.
5.61"01-0. 1.1IUI£-Ol l.l670]8.01
J. 5'0571-Q•. '.2]6111-06 5.6310'.+01
1.14051£-OS 2.115611-05 5.017711-01 '-1."1-01
l.67055£-07 1.'2UlB-Q1 l.n]6]8-01 I. "£-01
1.0,5UI-07 2.01,.01-07 1.2057611-01 •• IS....01 .
5.511101-0' l.&:UIOE... Q1 '.2n05l-0l· -1.0n-01
6.05111£-01 1.111728-07 l.,n&l£-02 1.02£-12
6.26S,2£-Q, 1.0t:J211-01 2.l]nS£-Ol -1:6"-01
5.'011''£''11 1.511711-10 6.lnnl-05 1.311·0'
.1.UJliU"U , .•ll.5a·l1 '.16516.-01 ·6.ISB-0'
I.""'£-U ' ••4o'6J8-1) 1.l"51E-07 1.161£-01
O.OOOOOR.OO 0.00000&.00 0.000001:.00 -2.".·02
0.000001.00 0.000001:.00 0.00000••00 -2. '51.02
0.00000£.00 0.000008·00 o.OOOOOB.OO .. , .0••+00
0,00000...00 0.000001·00 0.00000.·00 -3.1&1.00
O.OOOOOlr..OO 0.000001·00 0.000001:.00 -, • .)18.02
0.00000£..00 0.000008·00 0.000001:.00 -1.261-01
O.OOOOOlhOO 0.000008.00 0.000001:·00 ·2.11••00
0.000001:..00 o.000Cla2.0 0 0.00ClO02.00 -J.218.00
0.00000••00 .0.000ClO£.00 O.OOOOO1t.ao -1.2'51:.00
0.00000••00 o.oaOO08·00 0.000008·00 -J ,54••00
0.000001.00 0.000008·00 0.000001·00 ......1••00

-6.15

-6."

MyUo\Ion
Cll<n'''''
I04luI>
Po't.Ui.twa
~.1\IID
calc!_
Cblorlbe
~1t-.lr

C&rboD
1"odcm
RegIon
Air.......
8r_
1'r.C<er!l
~UVI

MIUII
\I(VU
"'IVI
Cl06-IELI
_opboNll
IUeeUon
CbUp

0.,l56 "
1.000

O.U2I
0.,.21
2.5"1£-02
0.n02
0.5U'
4.5tllG-OS
1. '510£-10
2.'0.
I.IU
1.117
1.000
l.IlS I

_ 0.2117
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

1.tOO&-05

4.0UI-05

1,.7Iuoa,,01
1.00000••00
5.21,04oZ.00
5.21565£.00
40 .otn.)~-OS
] .&1&"E-O.
I..U50£-OS
2.516"£-11
2 . 50562£-16
6.0156]8-07
2.6U1I£-07
2.626n£-0.
1."75(£-10
•. 33371£-10
1.616718-11
0.00000••00
0.000001.00
1.00000S.00
1.00000£;.00
1.00000B.00
1.000002.00

'1.000002·00
1.00000••00
1.00000£.00 .
1.00000&.00
1.0ClOOClI:.00

Activity

1.00177)0'••05
7 .'52IU601.05
I . 156161521<05
o.ooooaooo•• oo
0.00000000£.00
0.000000001'00
1.77'~U2J••OS
0.00000000••00
2. .'175"'01.01
0.00000000••00
O.ooooooooa.oo
0.000000002.00
0.000000001·00
0.00000000£.00
o.ooooaooo£.oo
0.000000002.00
0.000000001.00
o.000000001.00
l.01667S12I-01
CI • 00000000£.00
0.00000000••00
0.00000000£.00
0.00000000.·00

,. '56'

, .110'

&.l1&7II-OI
t. '17058.00
5.610001·00
S.105n8.00
1_5573n-0]
1.031742-0)
J. nUII:-os
'.172"1-07
l.161l01-07
1.581578-07
I.U67IB-07
1.22005B-0.
1.1975ta.-l0
1.106&58-10
6.17012£-1]
0.000008.00
0.000001+00
0.00000£.00
-0.00000£·00
0.000002.00
0.00000.·00
0.000008·00
O.ClOOOOI.OO·
0.000001<00
0.000008·00
0.000001.00

..'-lity

'.]661

'.1177

Aq. Ilolorlty . Aq. "'!J/liter

,. ",310.1£.01
6.1702572'£<01

• S,Ol150U".OO
0.00000000£'00
0.000000001.00
o.00000000E.00
5.01175504••00
0.000000002.00
2. n0172211-0]
0.000000008.00
0.000000001.00
0.000000008.00
0.000000008.00
0.00000000£.00
0.00000000••00
o.Ooooooooa.oo
0.00000000••00
O.Ooooooooa.oo
I. l05&2055£-0'
o,ooooaoo08.00
0.00000000••00
o,000000008.00

-l. '57<2542£-15

1.1101"4111.02
5.551"""<01
S.IlaGo.Us.ao
0,00000000••00
0.00000000£.00
O. CI 0000000£_00
5.605820278.00
0.000000008·00
2. S121566ll-0l
0.00000000••00
0.00000000••00
0.000000001.00
o.OOOOOOOOR·OO
0.000000008.00
0.00000000£·00
O.ooooooooa.oo .
o.oooaooooll.OO
0.000000001.00
1.65&121171-0'
O.OOOOOOOO£.QO
0.000000008·00
0.000000008.11)0

-&.0.152501.B-15

].1615'7'''16"2.01
l .•".Ul.8<01
5 .07165&0£<00
0.000000008+00
0.000000002+00
0.000000008<00
1. '50In&S8<00
0.000000002.00
:J ••'6517'.B.OO
0.00000000••00
0.000000001:.00
O.OOOOOOODB+OO
0.000000002.00
0.000000001.00
0.000000008+00
0.000000008+00
0.000000001'+00
0.00000000£-00
l.675615711<00
O.OOOOOOOOE+OO
0.00000000:£+00
0.00000000:1.00

-1.0111016"'15

pM (-Ioot....,l' _1-1001...·11
OWIIotle C'oefUel_t. 1.2.13••
Eq\lUlbrlu. aH .tl. 77.110,')2
loule Stt~ C_I. '.61156'
.....lty. Iqr/al 1111. t1
fC021111t IO\1UC0211111'

H20 _'I'D
1IOIlI>02COltol ~COl (01... ...
C~ n-
CO). cos-
HCOl- H<:O]-
OK. OM-
IlPOJtCOlI2.- 1lP02 lCO]1 2.-
1lP02 (COli l ..- 1lP02 (COlI )--
C031aq) • C02.aql
1lP02COl- MP02COl-
MP03. 1f»O:J:.
1lP02OMI..,' 1lP02OMI..,1
H. ' H.
1lP02 (oMI%- ""'4 (0111 2-
HCltaq) ...••.. t.o.tluat.•. acI.4.OD.1y
1II.000laq) •.•.•• to.tttrat......ooJy
JIp04OM(O\Ieell 1lP02OMlagedJ ,
1lP02OMI_rl "IlO20"(-.rl
....1I'J102(COlI2(.I..llIIWlLEllJ>1~
kCl MaUte
Rt.HC'O) N&bCollt.
~CO] .10M2.0 Matron
_COl.7M20~COl·Mop'-"t.
Rlt.2eo]. lUo Tbe:nllCM't.I'lte
NalHCC01)2.2K2.0 Troea
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-7.3&8-01
5."'£..0.
1.31£-0'
:3.61£... 1::1

",'.01£-0'
-4.UR·08

1.20£.. 0'"
-1. 'OS-O'

2.a2E-D'7
... 2.49£·0.3
-3. tts-oa
").OSB.OO
-).64£·00
·t.31£.'_02:
-1.241E-Dl
"'1.2:t£.00
-3. ot2.00
-] .U8-00
-) ."2E.00
-4.691.00

-v/Uter

I. t5"'S_05
3.UGUI·06
1.1S"".05
1.11.n£.050
1 . 10" '£.03
'5. "nCE_Ol
....2&t£-01
t.600ti45E.. Ol
3.3U04£-01
1.n0&1B-02
4.'USn-ol
2.218111-0]
•. 30SS.2E·05
7.5t8211·08
1.152612-07
O. 00000£.00
O.ODOOO!+OO
0.00000.8....00
0.00000£.00 ­
0.1)0000£·00
O. OOOOo~.oo
0.000008'00
<1.00000._00
o.oaOOOt.oO
"O.OOOOOE.OO
0.00000£.00

Hol.l'itY

&.lIt57S_01
1.91.16£.00
5.0:3251£+00
5.0111&£:_00
1.""51'0]
'.3214.12"0'
1.117551-051
1.1I2"'E-06
•. t&1311:-07
I.UIIOI-07
1.0'5111-0'
1.2""£-Ot
1.5050168-10
7 .51861£-11
S."n2'7E-U
Q.000008.00
O.OOflGOE.aO
O. oa CI 00£..00
O.OQOOOE_OO
0.00000£.00
o.ooooor;.oo
0.00000£.00
O.OOOOCE_OO
0,000001;_00
O.OOOOOIHOD
o.ooaooa_oo

1.'3337£.01
3.4?U2:E.00
I. t5aOI£.00
1 .•510.611:.00
7.18"041·0.
:J..62'0'1-06
1.52133£-05
'.5""'-0'
l.t3In£-07
'.6511.£·00
4.25102B-00
] .JO.50£·ot
50 .•5Z2t£-11
2.tnUS-1I
2.2&1161·13
O. 000 OOE_ 00
O.OOOOOE·OO
O.OOOOO;E.OO
O. QGOOOB.OO
0.000001.00
0.00000£_00
0.000008+00
O.OOOOObOO
0.00000£'00
a . 000 ODE_ DO

•O. 000002,:.00 •

-t."

_""OIl
0l<YlI....
S041_
Potul_l...
MQD•.a1U11
e.le1".
Chlorine
lNle'Uk
CU'boD_1""
_laD
"10
!IoraDar_
1'I'acerll
nlllVl
","UII)
UIVI)
""IVI
CI04·n:LI
Pboopbona.o
Bl.etrOD

"""-

-­ClJIJ'VOlI
_1_
Potu8.'"
_lUll
C.!cl...
ChLoriDe
I\alfUol'
CUboD
PQ81011
_laD
Air
10.....
8roa1M
ft&rl::.r!l
1bCIVI
~CI11)

UIVII
IIPCVI
Clot-CELtPhD_....
laectr'oD
Cbo<vo

O. U54
. 1.000
O. tt27
0.".21
~ .5ta'£-Oa
0.1101
o.stU
a:.5"62-0'5
,. "07£-10

1.119
~ .'0'I.'.'1.000
1 .•11

0.211'
1.000
1.000
1.000
1.000
1.000

·1.000
1.000
1.000
1.000
LOGO
1.000

1.0017""1£:_05
7 .•5251112B.05
1.15.66fi052.0'5
0.000000008-00
o.00000 0002.00
0.00000001)5·00
1."8'''''1&.05
0.00000000£-00
:J .'012"1']'••01
0.00000000£.00
o . 000000002.00
O.OOOOOoooa.OO
0.00000000£.00
0.000000008_00
0.00000000£'00
0.000000008_ DO
o .00000000B.00
O.OOOOOOOOB.OO
5. &oJOI1"£-ol
O.OOOOOOOOB·OO
O.OOOOOOOD£_OO
0,00000000£.00
0.000000008.00

7.78110S-01
1.00000£.00
5.31"'£.00
S. ZIl9:::tE.OO
5. ]5111£·05
J.ISUolE-Ot
'.17nSE-OS
3 ••Z'018-11
4.3"14'-11
2.413152£·O'J
].55173£-07
1.82tl1l·OO
1.UUOE-l0
l :Jt505£-10
1.'2'6t'l-U
0.00000£+00
0.00000••00
1.00000&.00
1.00000£·00
1.00000E.00
1.000002..00
1.00000E.OO
1.000008.00
I . 000008.0 0
1.000008.00
1.000ao£:.oo

~t1Ylty

Ioq. IOCJ/Ut.r

1 . 0011'01£.05
7. t5n50tl£_05
1.15&"31•••0'5
O.OOooooooa.oo
0.00000000£.00
o.00000000a.1)0
1. '7.",Oll.05
0.000000001:.00
1.3&45&0011'01
O.OOOOOOOOZ"OO
0.000000008.00
0.00000000£'00
o.ooOaOOOOE+OO
0.000000001.00
0.00000000••00
0.00000000._00
o.0000000Cl8.00
0.000000008000
... 2'IOUJtS-Ol
D.00000000£.00
o .OOOOOOOO~_OO
o . 00000000•• 00
o.00000000£.00

10.0'1'7

1.11113£,01
9. ' .... tiE.OO
'5.610018.00
S.6041'I.OO
2.01177£'01
1.01116E-03
1.175711-05
1.nOll£-06
5.Slt17£-07
I. lJ"OS-o'
1. J2121£·07
t.JlU81-0t
1.'0130£-10
a .'~O••E-ll
6 ••51752-1]
o.00000e.OG
0.00000£_00
0.00000£.00 .
0.000008·00
0.00000•• 00
0.000008·00
0.000002.00
o.OOOOQ£.OO
0.000008.00
0.00000&.00
0.00000••00

ltol.ilty

,. nl;2471'I·Ol
•. "0550410£.01
'5.0;2251:1108_00
O.OODOOOOOE·OO
0.000000001_00
0.000000008.00
5.01"209$1·00
0.000000001:.00
.). ::I&101't05R-O!l
(I. 00 ~OOOOOB.00
O. OOCOOOOOR. DO
0.000000001'00
0.000000002.00
0.0·00000001·00
O.OOOOOOOOB.OO
O.OOOooOoOB_OO
O.OOOOOOOOB.OO
0.0000000011:_00
2.>lIn..ts-0.
0.00000000••00
a.ooooooooa.oo
0.00000000!.00

-1 ..." ....1-15

t.'UI

aq. IIowlty

t.n"lfl'BoO]
'.11040572£_01
5 .03351134£_00
o .00000000s.00
o.00000000£.00
0.0000000011:.00
5.01'1177'1.00
0.0000000011:.00
2.,.'5UU£-OJ
O.OOOOOOOOB.OO
O.OOOOOOOOB.OO
o .000000001000
o.ODODooooa.oo
o .Ooooooooa_oo
0.00000000£.00
0.00000000£.00
0.00000000£.00
0.000000001_00
1.10'''512£-01
0.00000000£.00
0.000000008_00
0.00000000£.00

-4.10]UI01B-15

1.110111.,1'02
'5. ~51II2.II:.D1
5. 61000IOt£.00.
o.OOOOOOOOB.OO
0.000000008.00 •
0.00000000£.00
5.60175311£'00
o.oOOOOOOOE_OO
J. "t017S.R.. 03
0.000000008.01)

. 0.000000001·00
o.OOOOOOOOE.OO
0,00000000£.00
O.OOOOOOOOR.OO
O,OO<lOOOOOI_OO
O.OOOOOOOOZ.OO
0.00000000;.00
0.000000008·00
:1.63966"'.....06
0.000000001:.00
O.OOOOOOOOE.OO
0.000000001:.00

..., .1tS'7.30§)2-15

Aq. ltalaUty

1.1101lU'8·02
5.551101018001
5. '10001.411..00
0.00000000••00
0.0000000011.00
a .000000008.00
5."0.710:31.00
o .OOOOOOOOB.OO
],1I030'"B·OJ
O.OOOOOOODE..OO
0.00000000._00
0.00000000&.00
0.0000000011.00
0.000000001..00
O.OOOOOOOOB.OO
0.00000000£.00
O.OOOO<lOOOR.OO
0.000000008.00
2.01511'77£-0'
0.00000000••00
O.OOOOOOOOB·OO
o.OOOOOOOOE.OO

-4.561 125&31-15

J, "557176E.01
J ."0'585,._01
5 ... :21t'7'J05£..00
o.00000000£- 00
O,OOOOQOOOIf!-Oti
G.OOOOOOOOI-OO
I. t5I1ltlt£.00
0.000000008·00
J .•.,,&1811£.00
0.00000000£.00
C.OOOOOOOOI:.OO
0.000000001.00
0.000000001.00
0.000000001-00
O.OOOOOOOOR.OO
0.00000000£·00
o .OOOOOOOOU.OO
0.000000001·00
],. &"l$61'5'r8s.00
0.000000008.00
0.000000001-00
0.000000002....00

..,. U~:n:aOlB"U

SOlutian Par_te.r•• Clt.1C\&lated
OOW'tI<lll ...... &02.332...11515.
MIO ...... UI.lo1102010115
'I'llIlCCI/kCJl 127.01122110114'

'."45""£-01
1.610&OlftEoOI
5.421&1U3B-00
0.0000000011:.00
O.OoOoOoOOB_OO
G. GOGOOoOOI.oG
1.'51Olf02BoOo
O. GoOOOOOOE.ao
1.&1Un1l£_00
0.00000000£.00
0.00000000£.00
0.00000000£_00
O.OQOOOOOOS...OO
a.OOOOOOOOS.OO
O. OOOooooo~.oo
0.0 DO DOOOOB.OO
0.0 DO 000001:.00
O.OOOOOOOOE.OQ
3.4.,SUS1ez.OO
0.00000000£,-00
0.00000000£.00
0.00000000£-00

"1.5'5)'651£-15

"-11104 Solution o-dey
DD1SITt • 1111 .11024101111 kg/..-3 • gIl

.. solution Par-..ter. Bued DIll IpeCUied. .... lty
ooumQII WL 0.311130111603132 lit...
~s 2tJ.512111568101 gIl

DID.ity 'b!Ii_.s em TDS aDS HaC! .olu.t101l1. lU8.110~nOeUt 011
"rc"~ :t.l.ti~ .~or YW -.Cl 4eDI,1ty 0.0000000000000001.000 III

1107 "'tal ltal..
1108
\1oe",0
11' I

"'21\13I"..11 IS
1"6",7
·111e
'1\\9
"20
"21,,22
1123

m~
1126
1127

'1126
1129
,,30,,3,
1132,,3:j
l13<1
"35

m~
m~
\140
1141
1142
1143
"44\145'

m~
1148
1149
, ISO DBlo8 0' ~1'IOtIS """ M1'CII n61'llK
m~ ,,-1"_
1153
1154 11:10 ....'l'IlR
,,55 _2C031.) _2CO] '.1
, 15G ...+ 1Ia+
11.57 Cl- Cl-

H~g ~,;,; ~~:
1160 OM- OM'
I 161 ·~2ICOJll.- /lI>02ICOJI2.-
, 162 /lI>02ICOJlJ ••- /lI>02ICO]I30.·
1163 ~2<:OJ- /lI>02<:03-
1164 CO2 t.q) <:02 C"'I)
1185 Hp02. "PO"
, 166 HpOION t oql JIl>02OH' aq)
1167 H. 11+
"66 Hp0210M12- Hp02lOK) 2-
1169 1Cllaq) ••••••• t.o. tttrat•. ac::14.Obly

m~ =~~:I~g;.sj •.to.UU1l~~~q~r
·"72 Hp02OHCUIOt') NpO:3OMI.-oI')
1173 IO&3Hp02 1<:03121 .1_IlUWILEDJ>I....LI!D
,174 IlaCI MaUt.
1175 NaHX:'C3 NM.C<0l1t8
1176 llo2C<ll.loHlO ...tron
"77 . fia2co3 .1H20-l'l&2COJ-HeptdJydraU
, 178 Na2<:OJ. MlO ",...,....trlte
\l79 N&)HlC031;2,3.H.10 '!'rOM.
1180
1le.l pM '-1",,'&11'11 J """1-I""C"'1l
, 182 OMlOtle co.~ficlent. 1.2'1316
1183' EqIIll1brl_ ,",1.1. 77.812t76
, '134 Ionic StE'C'lgtb (Blot. S.I12010
"e.S _lty. kg/a) 0 1111.81
11~~ fC021C1I, 1""lfCC2lClI)· 1.077£'05

n3~ .~l : =·~'::~i-~~Y~•.:::~v~~;:t~: :~ :.:r:r:~:.::::.
, 190 - -DHcriptor- 1lIiNIIII:
1191 -4Q/RT/lnIO (or ~1.. vit.b Don.ero conca. (conve,'VC"C'. crU.r1ODI
1192 -Saturation lDdu: Car m1M1ra.u. Shlogl0(lAJI'/bpl
119;:1 "'loglolac:t1vltyl t:or aqu.-.o\UI QieCl.. w1th ...ry .-11 eCIftC:*ftU.UOU
'1&tJ -loglOtplUtJ..l pr•••lU.) tor g....
11~5
nQG 'I"Otal 0'''''' -4.61':::iI11172",03
, 197 , la.blDg' Tinat ion I I'

.1 ~~ 1:':'=~~~~ ba~::l::~ loDlPJt CPt1:. 1tp4V)02 rlfltb COl iD 5. ,a.ol.l ICaCl' nrr '11.)
1200 llo\'!:l\IlAB8, _" , IiPIV) ....·<:OJ·QH·Cl-el04 llilRUl,
1201 .5.01.11 lIaIUJI- -CI-<:O.-sot-PO< IPRSRII.PRP90. "I. """'12.kPP.....I'PUI
1202 . Pr...ur.. 1.000001-00 (-) M!t 1"WIIIPUatur.. a.'I£_o2: I-i hlvln
1203
1204 £le:1lil1lDtal~.. for Flub Probl_
,205
1206 ~tal 11010. Aq. ltalallty . Aq. ltalarlty
1207
120B
1209
'2,(j
121\
'212
1213
12,4
1215
1216
·121,
1218
1219
1220
1221
1222
,223
1224
1225
1226
1~.27
122S
1229
1230
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'DuC'rlptorsg/Ut."E'

•. '527'8.05
.].UI6QlhOIl5i
1.1S167B.O'S
1. '7'7.65£:.05
1.lI012£+02
5.'7&&51£·01
I.211n£-01 -(.OOE-Ot
S .1310tS-01 1.61£-01
3.0S&)I-OI 1.318-01
3. t)lOI£-03 , . "8-12
J .IU221:-031 -,. "1:-08
I.783621-01 -1.608-01
41.2'5:111-05 . ) .a~R-08

6.IUIII-Ol. -5 .•2£·01
2.Ul0n·0' '.2S8-01

. o.aooool.OQ -2 ......0;1
0.00000£.00 -;3. "E+02
o .OOOOOE.OO -J .05£.00
O.OOOOOE+OO -J.&tE.OO
o .OOOOOS.OO -, .)1£.02
0.00000£.00 -1.2U-OI
0.000002.00 -3.:382+00
O,OOOOOE.OO .. 2.n5.00
O~OOOOOE+ClO -,.O]S.OO
0.00000.+00 .3.32£.00
0.000001.00 - •. 51'.00

•. InSI,.Ol I. '52102.05
•. tl.f!)1'!.OO ].tt5~'7E.06

S.O~25l.+00' 1.1S."'S..05

'.

IIolarlty

, .10571.01
. 1.13151••00

5.0a252E+CII0
• 5. 01l9~a.00.
3.JOoln-n
'."""S-OI
I.I11tU;-OS
1."1711-01
'.6S00lE-0?
1.117082-01
I. "21"£-0.
I.I25&'2-0t
1.""1£-10
1.1IUIB-11
'.0&1U8-11
0.000002.00
0.000008.00
o.0 OOOOR. 00

.O.OOODOB.OO
o.aoooos.oa
0.00000&.00
0.000002·00
0.000008.00
a.ooaooe.oo
0.00000£'00
0.001)001;:.00

1 ••U:a7E.Ol
l.nS61Ii:.OO
1 . 'S)"11.00

1. 13 2:T7B.O 1
) .•'5'lE.OO
1.'5))6£.00
1. '5111'.00
I.tlUS2-0.
J.6UISE-Ot
I. "'36£-OS
S.12lt6£-0'
3 . .,51SS-0'
•• 6SS68E-OI
3 •115562-01 .
~. 57616£-01 .
S."Un-ll
3 .J7801£-1l
•. '''''1-11
o.(l OOOOB. 00
0.000001.00
0.000002_00

. 0 .000002.00
o.OOOaOI_OO
O.OOOOO!.OO
O.OOOOOB·OO
O.oooooa.oo
0.00'0001:+00
0.000002.00
O. DO ODOR. DO

-S.05

Hydrogen
",,"OIl
SocU\IID
Poc...tllD
Kagnulum
Cttlcl\IID
CbJorlDe
SUlfu.1'".._
Po_Jon
weglolll
Mr
"rOD
BrCllll1.M
Tr"'&e_rll
,",UV)
Mcnl)
UIVlI
""IVI
Clot- U:r.)
..........0 ....

Uecuo:n
""'"~.

o.n..
1.000

0.''''26

0.135.
1.000

0.1412"
0.113'
2.5un-02
o.nol
o...lt
2.5110£-OS
'.,ns£-Io
1.ln
2.101
1 .....
1.000
J.'l1

0.2t17
1.000
1. 000.
1.000 .
1.000
1.000
1.000
1.000
1.000
I.OgO
1.000
1.000

Act COlI!

'. '81'02-01
1 . OOOOOE. 00
5.211108·00

P.ct.lvley

Aq. IIV/UteE'

1.00117"38+0S
7. tSJ:US56R+OS
1.15.. "132.+05
o .ooaOOOOOlhOO
o. aoooooaOE. 00
0.000000001.00
1.7'7'3~.0'E+05
O. OOOCI 00008.00
....S1nU6E+Ol
0.000000001.00
0.0000000011:+00
o.00ooooao,I_00
0.000000001.00
0.00000000£+00
O. oaooooool:. 00
O. 00000000••00
0.00000000••00
a. 0000 OOOOE.OO
, . 06l2S212s-01
0.00000000£.00
o.00ClOOClOOI:.OO.
a .OOOOOOOOE.OO
o•ooa o~aOOI:. 00

1.'IUOE-Dl
1. OOOOOE.OO
5.,381&tE+00
5.211''':.00
6."US8-05
1 . .,lOtl':-O..
3.tJS17I-0S
•. 2&1115-11
6.131'511-11
~.nU'.-01
2. t06&11-0'
1 ..."nE-OI
I.I6S5JI-l0
2."UI8-10
2 .J5I05E-13
o~OOOOOB.OO

o. 0000 OE.OO
1.00000&+.00
1.000001'·00
1 .000 OOE+OO
1.00000£.00
1.000001·00
1.000001:.00
1.0aOOOE.OO
1. OOOOOE.OO
1 . OOOOOE. 00 .

""tl..lty

to. US,

kg/lft") • gil

1.)11'5&:-01
•. '7')01.00
S.610011·00

""1.Hty

•. nIlIR-01
,. tUnE'OO
5. 'la01E.-OO
S.IO),.5£.00
2. '"I7£-OJ
1.0SlUE-OJ
S.1"UB-OS
1.&43I1B-OI
I.SItUI·O'
1. 33")'IOE-01
I. 001011·0'
".,a0I1:1-09
I.U5SJ8-10
'.IJlStl-li
'.IIU'I-IJ

.0.000000'1..00
G.ClQiOOOS..QO
O.OOOOQE.ao
0.000008.00
0.000001.00
0.000001:"00
0.00000e-00
0.000001.00
O.OOOOOE'-OO
'0.00000£.00
o.000008..00

Ioq. Molarity

t. nt21'OSE.Ca
•. t70'OHIB·OI
5.0~25J0t'7E.OO

0.00000000.+00
0.00000000£.00
0.00000000£.00
5.0111500..5]£·00
0.000000008.00
1. 'l1US3SS-03
0.000000008.00
O.oooooaOOE_ao
0.0000000011.00
O. oooaa OOOE.OO
.0.000000001.00
O. DooaOOOOE.OO
O.OOOOOOOOE.OO
o.oooaaooolt·oo
0.00000000£_00
:a •••oontu-Oti
0.000000001.00
o.OOOOOOOOU.OO
o •oooooa 001.00

-2. tS1JUtClE... 15

1.1l01l.II:I.02
'S.552111••£.Ol
S.61000t1n'·00
O.OOOOOOOOB.OCl
o.OOOooooot.oa
O.OOOOOOOOB.OO
S.6027""E'OO
0.000000001·00
I. uSStS7SS-0J
o •000000001.0 0
0.000000001+00.
o.ooOOOOO(JE.OO
(l.OOOOOOOOS.OO
0.00000000£.00
0.00000000£.00
0.(l00000008·00
0.000000008_00
0.00000000••00
] ..UI6"'JR-06
0.000000005.00
O.OOOOOOOO••QO
0.000000001.00

-3.:lO:J:::iInO":-IS

Ioq.MolOlity

~IUed ao1utlOll DeMlqr
DlllSlft U" .10",t'22519

'ol"tI~ hr.-tel'.. C.lwlet-ecS
5OLU'l'I0ll !IUS U2 .•"&1Su""
H2O NUl&: UI.2'4IS071719U .
'n)S(g/XllI 12' ...78"nUl'

J ."65,.17£.01
1.flISUUI·01
5.42'&12'0...00
0.00000000£.00
O. Q.O QOOOOOX+OO
O. at! 00 0000£.00
I. t5133U6V.. OO
D.OOODOOOOS"OO
J ••"05841£.00
Q.000000008..00
0.00000000£.-00
0.00000000£.00
Cl.ClOOODDOOE·OO
O. C100ClDOOOE.OO
0.000000001·00
0,00000000£.00
o.ooooaOOOB:. 00
0.000000001·00
) .•'5US?IE.OO
0.000000001;:.00
o.oaooOOOOE.OO
O. OOOOOODOG.OO

-1.1S015116£-IS

Eolutlon p.u...t._n auees OD 8p4eUh4 DeDIIlt)l'
.lCt.U'f'lCIN 'YOlo 0.).t03.0's~."n'7 lU,.u
'l'D5 2U.S2."nIS,I. gil

Od:UI:lt)' aft '!'DS aZI4 Ma<:1 .oluUODII n8•• IO.""~~SU 8'/1
'-",eDt 1.tlft uror VII filaCl dclii.ty O.DOaOaOOoooooaaoe.aoo ,

Golut.10D hr__c_!'_. calculated
6ClwnlDl 1lU' U2. JSII211'110t
Itlo ..... 311.1UUUUtSI
'rollla/X,1l la'.11301'''"2'

solution JIu_t.._ Buell oa J1;IeC:Ul~ ~lty

80LIlTJCIIl VOL 0.JII92065Uln1l Ut...
..,. 21) .'21123173111 gIl

....lty ba..d on 'roll _!Cael ••lutlou 1111.10''''71211 gil
hrca.t Eeletlv- Hror V8 N&Cl 6aIIttY O. OClOOOOOOOOOOOOOI'.OOO ..

_Ulell. Solution _ley
DIIlISITT 11".10'5"'12)1
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1355 Cl- cl- 5.'03128.00 5.310U£.00 o.tn' 1.'513]1.00 S.016001.00 1.77U21.05
13$ COSo CO)· 1.075t1£·0) 7."uoe·os 3.5UU-03 1.07Ul£·0) 3.75385£-0) 1.6S2SIa.02
1357 MCO)' lICO)· l.0'11'.-0) J.I;Z."8-0' 0.1100 J.n1tJa-o. 1.50Sna·04 S.'OOl~lhOl

llli 011- OM· '.40010£·OS 3.'811U·OS 0.541. 1.3U04e-05 s.'2"'~-OS '.'''''£-01 -:1.13£-10
1lJlO3 lCOll 1.- IlJlOllCOlI2.- 1.'''51£-0' 5.107l5£-U 3.517U-OS 6.'''011-07 1."060£-06 6 ••U87£·01 3.73£-0'

13f,l 1Ip01CC0111··- 1Ip03CCOll)"· 1.3320SE-06 1.77l1SE-16 '.IUB-l0 , .15610£-07 1.0UGaI"-06 4.1113'£-01 5.51E-OI
1Ip03C01- 1Ip03C01· 1.lJ12I1·07 3.41111&-0' 1.'11 , .6"56£-0' 1.11735&·07 3.n966&-03 1.41£-11

l~ 'C01C"'!1 C03laql '.51177£-0' 3.47)57£-0' 2.10. 1.UII..-0. ') . 62'''1"-0. S.156U£·01 -1. "B-OB
1lJlO3' 1Ip03. 6.nUO&-0' 1.3310&£-0' 1."5 1.15451&-0' 5.51"'£-0' 1.U011£·0) -3.111-01

1364 lllJO·o'ueql 1IP010ltlaql 1.65046I-S0 1.65N6E-lO 1.000 5.'''15E-n 1 .•"UE-I0 '.~:Z6'OE-OS '.UE-O'
'1365 H. H· 5.16Ul&·n 1.151Sl1-10 3.110 3.006671-11 5.15126£-11 5.1otOll-0. -1.0n·0'
'~6 IllJOl(OII) 2- 1Ip031OH11- '.11155£-13 3.7711'1-11 O.UI7 1.33156£-13 '.10"01:-l) 3 .517501-07 1."E-08
1 7 MCl(aql ••••••• to.tlt:rat•. ae14.0D1y 0.000001.00 O.OOOOeJE.OO 1.000 0.00000£.00 O.OOOOOE+OO 0.000008.00 -2 .•'.·02

l~
IIiaOtCC-..;) •••••• e.a. tiuat•. l:IU••OD1y 0.00000£_00 0.00000£.00 1.000 0.000001_00 0.000001:_00 0.000001_00 . -2."2_02
1lp010Hlll9elS) 1lp03Ql((aoelS) O.OOOOOE_OO • 1.00000e_oo 1.000 0.00000._00 0.000001:_00 0.00G008-00 -) .OSt-OO

m~
1lJlO10HI....r) 1lp03OMl_r) 0.00000._00 1.000001_00 1.000 O.ODOO08_00 0.00000••00 O.OOOOOE_OO -). '5.:;_00
",]1lp03ICO] I' 'OI..llISAllL8D..llICAaLID ' 0.000001_00 1.00000£_00 1.000 0.000008_00 0.00000._00 O.OOOOOR_OO -'.ll£.02

1372 \CaCl Mal1t.e 0.000001_00 1.00000E_00 1.000 O. 000001_00 0.00000&+00 0.000001_00 -1.2&.£-01
137il JOaHCQ] RahcoUte 0.00000£_00 1.00000£_00 1.000 O.OOOOOE_OO 0.000001_00 0.000001',_00 -2.2'£_00
1374 ...3C01.10H20 Rat.roD O. 000001_00 1. Del OOOE.OO 1.000 0.000001-00 0.00000£.00 O.OOOOOE_OO -2. '11_00
1275 Ila3col.'H20---Jla2CO]-Hop~.e 0.000001_00 1.000001_00 1.000 0.0000011:_00 O. OOOOOE_OO O.OOOOOE_OO ...2.,SE_OO
137G ~COJ.K20 tthenoMttlte 0.00000._00 1.00000&_00 1.000 0.000001_00 o .00000s_00 0.000001_00 .) .2.'.-00
'37, ...SHlCO]13.3H20 'I'r_ 0.000001_00 1.00000E·00 1.000 o .OOOOOE_OO o.oooon_oo o .OOOOOS_OO ..... 511:_00

mg pi< l-lOlllaH+lI. _1-10111"+11 '.ft)) 10.ill5

m~
~t..1c coeUlcicat- 1.241173
Eq\I1111>rl.... lUI 101 · 77.'16'"

1992 Ionic t:trCDQ't.b lal · S.61l104
1 3 _I.y. q/103 · lUI.IO
13rs ' rcollgl, 1011lfC011gll· 7.50lt·06 ,.5.U
13 5
1386 1OOftS. • _ter -.cJI"Ut;y1l 1. lIO)e tracUOD H2o 1.D &q\IiIO\UI"'iIl .
1367 - oa.. 1I.-al&l1ty- aDd. -activ1ty- ere va- partl.l Pl'_.~'" •
1388 ...-o..cr1ptor- IIIe&AIII
1m "idO'In'/lnl0 rot" .-peei.. wltb DODs.ro COfta. (coJ)verv~e criterlan.
l' -a.t\1l'.tt_ 1D4u. for alJa.I'.... Sla logI0(UP/bp)
1 .1 -loglCl CacUvn:Yl ror Wl'leov.. lfPeCi.. "ltb very -.11 coac_t:raUou
1392, "l.ocrl0 (partl.l preewrel for v....

,1393
1394 '1'0...1 0/...... -4.6314"311.01
1395 Pl_hing Titr.Uon • 10
'3~ • lDv...loao rar be.ell pl>la 21
13 '7 la.c~rJt 1'1"",,,,1'3 Pl'0,,1_. LDIIU option, ".V)Ol wlth (.'0) 11\ 5.6la>lo.l IIoCl nrr V3.1
1~ 1»._, _14/....6, IIpIVI-\Ca-CDS-oH-Cl-C104 11....1'
13 15.01.11 M/Illl-lOe-Cl-C01-_·_ (l'UIIII.FRrIO. Pll. RPl'1lU. RPP...un,.)
1~ Pr•••\lre. 1.00000••00 ta) ADI .,...raturea 2.'18_02 (-I hlvl.D, ,. .
1~8~

El-.nte.l ~c" for Flub Probl_

lig~
Total "01•• _ Aq. IlaleUty Aq. ltalulty Aq.-.g/Ut.r

'406 ).1"510"&-01 1. 11018S01._02 ,. UUI.2JE.Ol 1.001710&'._05 1lYdr000on
1407 ) .6720",,£_01 $.5522752l.E_Ol 4 :nOI5056£.01 ., •'5)0'1'51_05 o.:r.....
'2°8 5.42'''''3B-OD S.610011UI'_OO 5.0225'0151_00 1.15&"05t••05 Sod1,.
'09 0. 000000001.00 O.OClOOOOOOI_OO 0.000000001_00 0.000000001·00 Poe-at,.
'410 0.00000000£+00 0.00000000._00 0.000000001_00 0.00000000£_00 _1-
1411 0.000000001_00 0.000000001_00 0.000000001-00 0.000000001_00 Calcl--.
1412 1. ,51&,..522-00 5. 601617 56&.00 5.0110115'I-OD 1.7""n61.05 Cbl0l'Uw
1413 o.ooOOOOOOE_OO 0.000000008_00 0.00000000£.00 0.000000002·00 SUlfur
1414 , .•712)"'1_00 4.6621710'1-01 &• 11.5IUO.-OJ 5.01401200£.01 CU1lan
1415 0.000000001_00 0.000000001_00 0.00000000&.00 0.00000000£.00 PoalOll

'4 'G 0.000000001·00 0.00000000&.00 O.OOOOOOOOZ.OO O.ooooooooa-oo lIegloD
1 17 0.00000000£_00 O.OQ.OOOOOO._OO 0.000000001.00 0.000000001_00 Air
1418 0.00000000£_00 0.000000001.00 0.000000008-00 0.00000000&.00 lor...
1419 0.000000001:-00 o .00000000t_00 0.000000001_00 0.000000001_00 -m~

0.00000000£_00 0.00000000.1_00 0.000000001_00 O. 000000001_00 1'rac:er2l
O.OOOOOOOOB_OO O. 000000001_00 0.00000000._00 0.00000000£-00 "'(IV)

'422 O. 00000000£_00 · 0.00000000'1_00 0.0000000011_00 0.00000000£_00 MUIlI
1422 0.00000000£.00 0.00000000£.00 0.00000000£.00 0.000000001:·00 D(VlI

"~24 J .•,S61S?I••OO 1I.012U$'.18-06 ) .654661701-06 1.'UJO"IE..Ol lOp IV)

'1 ~r
0.00000000£.00 0.00000000&.00 O.oOOOOOOOB_OO 0.00000000.1_00 C104-1"')
0.00000000£.00 o.ooooooooz.oo 0.00000000£.00 0.000000001_00 Pbaopbaf\Ul

1427 0.00000000£.00 0.00000000••00 0.00000000••00 0.000000008-00 .ElectroD

'~2S ·'.762111361-15 -5.05137U"·15 ·'.521"1011:..15 0.00000000.-00 Chug.
1 2a
1430 ' .col\ltlon Par_f.•.n, aleul.ted
1431 .cOLU'l'ICIN PINtS tl2.51?SJ126,U8 gr-
'~32 If20 IUl55 '''.17361171,.51 gr_

'5:/ 'I'OSlg/ql 137.152753211100 g/k41H'O
14
1435 SpeeiflelS 501"tlon _lty
'pG O£II$ITY 11....03U06S170 ~,....;) • gIl

llli Solt.Ltlon Pu_t..l'a ....1Id on SpeCified Daulty
1439 SOINI'JON Wl. 0.)I'1206$2.125It Ut._r.

.1440 'I'OS 211.530571551782 gil

lt1

1 i2 Deb81ty bUe4 on 'ft)$ ~ MaCl .oluUoDe 11....02>1065170 gil
14 3 ..r~t r.laU.e errol' va "'cl ~lty ·0.000000000000000£+000 0

'1 4
~ 45
.'4~614 7 ,.~ OP ~"]OI'$ POll u.TCH CYS'I'DC

lt~ ep.c:l•• Ie- MolaUty Actlvlty Act coer Total Mol•• IIOlel'lt:y _/Ut.er Ducrlpt.or
145O
1451 H2O IlAftIl 1.31101E-Ol 7.,.UO£·01 0.13S4 1.,U1"._01 •• ,U5ta_01· ,.,52.1£_05
1452 _3CO](el _2CO'(0) , .""21-00 1.00000E_00 1.000 ).t75'~_00 1.131"2_00 ;) .....6._0'
1453 \Ca. \Ca' 5.61001a_OO 5.287"1._00 0.,..26 1.15417£+00 5.0325,(._00 1.15467£.05
1454 Cl- Cl- 5.601Ue-OO 5.27"'.-00 0.,.15 1.151&7E_00 S.0IS0'C·OO 1.naooe_os
1455 col- co,. 1. Sl175&-01 t.2UtJE-05 '.516U-03 1.24"'&-0) ] .206"E-0) 1 ••2&101_02

'~G NCO)· MCOl- 1.07UI.-03 3.",UE.. Ot 0.]'700 1.'13U£-04 '.5nes&·04 5.'5267£_01
1 r.o; 011- ON- 7.1I5U£-OS C.OUSCE-O$ 0.5UO 2.572112... 05 . 6.61106£-05 1 :1.2&518.00 -2.1311:-10

1~~
1Ip031(01) ).- IOpOl(COll3·- 2.211'1£-06 5.,,",£·n 3.5"II-OS 7 .n3138-07 2.0'tOl"-06 '.nU'I·Ol 1.I'S-Ot
"P02(COJJ3••- Np02 fCClI))a.- 1.6543)£-06 1.)2tll.-1S '.00'0£-10 5.76211£·07 :l.'.100S"'0' '.'5011£·01 1 ••'1....0'

1460 1lp03CO]- 1Ip03CO]- 1.1))411-07 1.4)U5£-07 1.111 4. 65I1S£-O' 1.1t7'3£-07 3.,.0111-01 1.07£-12

1m COllaq) COl ••ql 7.44"21-0' 2.16257£-01 2.'04 3.511552-0. '.66'13£-0' 2.nUSa... Ol -1.54E-0'
1IP02. "",,). 5.31511£-0' 1.054'5E·0. 1.'" 1. 15173£-01 4.,.17'£-0' 1.3IOll£-01 -1.15£-0'

1463 1Ip010lll aq I 1llJ03OHlaqi 1.63515£-10 1.615152-10 1.000 5 ..,11..-11 1.'''01:-10 •• 111&&2-05 6.5'1-0'

'l~n
H· H+ 4."..5E·U 1.9$lt'.-10 '.'01 1.7&001R-ll ....71.0E.. U ••50712B-OI .....s.-o,
IOpOlIOH) 1· . 1lJlO1COH)3- 1.061&'2-12 3.16"7£·U O.U" 1.""'£-1) '.50111£·n 3."0052-07 1.50£-0.

14 • ICC1 I") ••••••• to. titrate.aclo.wly 0.00000£.00 O.OOOOOR_OO 1.000 0.00000e:-00 0.000001l_00· O. 000008_00 -z .•'1:.02
,.67 RaOH Caq••.•••• to. c.1t.rata.bue .0Il1y 0.000008.00 0.000.008-00 1.000 0.00000._00 0.00000._00 O.OOOOOE_OO -1.14£.01
1468 1Ip03OH legelS) "",,30Hlaoedl 0.000008.00 1.00000£_00 1.000 0.000001_00 O.OOOOOR_OO o . 000001-00 -).O'E_OO
14811 Np02OHfelDOI'J "P02OH.~r) 0.00000._00 1 .oooooe-oo 1.000 0.000001:_00 O.OOOOOS_oO '0.00000._00 -, .'sa_oo
147v ....11lp03ICOlI3101..llIUBLED"'011A81.ED O.oooooe+OO 1.00000E_00 1.000 0.000001..00 0.00000._00 O. 00000••00 -t . 31B·02.
1471 Mel HaUte 0.000001_00 1.00000'1_00 1.000 O.OOOOOE_OO 0.000008_00 o .oooooa.oo -1.15£,01

lf2 lIAHCO) XabeoUt.. 0.000001.00 1. OOOOOS_OO 1.000 0.000002_00 .0. 00000£.00 0.000001.00 -2.21£.00
1 73 Ila3C01.10H30 _tron 0.00000£_00 1.000002_00 1.000 . 0.00000£.00 o.oooon•.Qo. O.OOOQ.O£_OO -2.151·00
1474 Ma2CO) •.,1I20----lllt2COJ-H~taIIyGl'at. 0.000001:_00 1. 000001:.00 1.000 0.00000._00 0.000008_00 . 0.000008_00 -2."••00

:4Z~ ""3C01.H20 1tWr-matr1~e O. OOOOOE_OO 1.00000£.00 1.000 0.00000••00 0.00000._00 0.000008-00' -l.'II._OO

'~7'7
IIalH lC01l3 .3H30 ft_ 0.00000••00 1.000ClOt_OO 1.000 o.oooooe_oo 0.000001-00 0.000008_00 ., •••1:_00

1478 pH 1-1011IaN'II, _4-10111...·11 '.'Ots lO.lQJS
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-2.aU-I0
1.'61-0'
2.1S1-0'
'.211.-1>

-1.]1£-0'
-1 ....~O'

S.SOE-O'
-I.'S8-0'

1.268-01
-2.698+02
...2.,..••02·
-1.011+00
-) .66S.00
-I.UE.02
-1.UII-Ol
-2.2'••00
-2.19••00
-2.U8·00
·).12:£.00
.... 3•••00

'.

Duc:rlptor-O/Ute.r·

1.1S2"'-OS
) .1U".·Ol
1.156678_05
1.""7B.05
2 .ltStl8_02
5.90027E.Ol
1.2':30111.00
',O,a-Oll-O'
•. 6itU'S-01
J. UO.02-0a
2.1101£-03
1.1a25lE-0'
, .15]1t1l-0S
,,'UOU-OI
"Uo.n-07
0.00000£.00
o • 000001.00
0.000001:.00
0.000002.00
0.000001:.00
O.OOOOO!'.OO
0.00000.·00
0.000002.00
0.000001.00
0.000001.00
O. oooooa. 00

Malarltl'

'.1616oE·01"."U...OO
S.0225S£.00
S.OlU'7E.OO
• ,'S92'B-O•.
'.nU2E-0.
7. 6192'B-OS
2, ]]U'.-O'
1.925:111:,,01'
I.U76IE-0'
5.U5.1£-01
4 .1?~nB-DJ
1.1521.1-10
3.OSU'E-1l
1.015'SE-'2
.o.OOOClOI·OO
·0.00000£.00
a.oecoOE·OO
0.00000£.00
0.0000011:.00
0.000008·00
0.000001:.00
0.000001:.00
O.OOOOOE.OO
0.000008.00
0.00000£.00

1.,..a78.01
•.075UI.00
1.'50..£_00
1.951622.00
1.'26272-0•
1."'2'8""
2. 'l110E-05 .
'.O,U'E-07 .
7 ••9.028-01
•. "11'.-0J
2 .)l.OOE-O.
1.'~)IOB-OI

S.6S1I1E-ll
1.511]011-11
'.IUItE-1>
O.OOOOO£.OCl
0.00000£:.00
0.000001:.00
0.000002+00
0.000002·00
O.OOOOOB'-OO
0.00000••00
0.000001.00
0.000002.00
0.000008·00
O. OOOOOe.OO

-5.2'

-S.11

fll'drOllOD
OllnOD
Sodl...
PotMe1-.
tIegDe_iua
ealcl\111l1
ChloriDe
sulfur

•CarbOn
Po_Jon
_I""
Air
ID.....
8..-1.Dto
onecuK1
mlJ'l)
»UUI
OCYJI
NpCVI
ClOt-cELl
l'IlDopborwo
Ilect.ron
e1lug. -

Act c:oef.

0.115S
. 1.000
O. Ua5
O.UH
2.5",02-02
0.3100
0.5000
2.'00IE-OS
•. OlUE-l0
I.U.
2.'0'1.'"
1.000
3.101

0.2'"
1.000
1.000
'.000
1..00
1.000
1.000
1.000
1.000
1.000
1.000
1.000

S."1E-06

ktlvlty

Ilq. "",'U~..

1.00171a202.0S
1.t5,2"SI••05
1.1SU7n'••05
O. ooooooooe.oo
0.000000008_00
O.OOOOQClOOS·OO

1.7'''''''''E..OS
0.000000002.00
S.57017."2·.1
0.00000000••00
O.OOOOCloooa.oo
0.000000008.00
0.00000000••00
0.000000001.00
O.OOOOOOOOS.OO
0.00000000£.00
o.OOOOO~OOB:.OO
0.00000000••00
1.0lt,OUI2.00
0.00000000••00
0.000000008.00
0.000000002·00
0.00000000£.00

7.7I210E-OI
1. 000008. 00
5.18141£.00
S.2??'OZ.Oa
I.DIUIE..O.
•."'''.·00
".S4USE-OS
'.78722E-ll
1.12'Sotl"-U
2 ...20'£-07
1.121:J1E-0?'
, ,2UOOE-Ot
1.62lf5:E-l0
1.7U512-10
3.S5S>52-1]
0.000001.00
O.oooooe.oo
1.00000£.00
1.000001:.00
1.0000DE.aO
1.000001t.oo
1.0aODOE.OO
1.000001.00

. 1. oooooe.oo
1. DOOOOE.OO
1.000008·00

10 .•SU

11",7,,6",0IS63 gil
0.000000000000000£.000 ,

gr­­glkQH20

I .•UO'I-OI
'.'?UE.OO
S.UOOI2.00
5.100,.6.+00
• . 011.02-0.
1.0.012.... 03
'.'5'UE-OS
2.UO]]E-0'
2.150"£-01
1..]7612-0'
'."O.aE-OJ
•. "0112-0'
1.UIIS8-1.
•••nU2-U
1.UOltE-12
O.OOOClO'l.OO
O.oooooa.oo
o. 000 ooa..oo
O. OOOODE.OO
0.000002.00
0.000008.00
O.OOOOOB.OO
O.OOOooa·OO
O.OOOOOE.OO
0.00000;.00
0.00000••00

1I01dl.y

'.7031

Ilq. Ilolulty

,. 'UJOna2-01
.... 9109....'1.01
5.0225507]8.00
0.00000000••00
'0 .OOOOOOOOE.OO
0.000000008_00
5.01.11Z165.00
o.OOOOOOOOE. 00
'.637S'OU8-0]
0.000000008+00
0.000000001.00
O. 000000001.00
0.000000001:+00
0.0000000.1.00
0.00000000••00
0.000000008·00
0.000000001.00
0.00000000£.00
....U5SI12-06
O.OOOOOOOOB.OO
O.OOOOOOOOR.OO
0.000000001.00

....102."".-15

l\q. 1lo1.Uty

1.1I0IIS278·02
5. SS:jI·nU'••Ol
5.'10013't._oO
0.00000000.·00
o .00000000£.00
o.00000000hOO
S.I00I55n8.00
0.00000000£_00
5.17un172-0.
0.00000000£·00
0.00000000••00
O,OOOOOOOOE.OO
a.OOOOOOOOE+OO
0.000000001.00
O. 00000000••00
0.000000001·00
O. 00000000••00
0.000000001·00
••1"517]12-0'
O. 00000000£.00
0.000000002.00
O. OOOOOGooa.oo

- •• IOS.,.1168"1$

...•. 6'902"2.&.03

o...lty bueet on 'mS ancS acl .oluUoM
hrc_t r.lattve error v. MaC1 d.-ity

_!flOO Sol...ID Ity .
DlOIltTY . n 7"61'015"

SOlut101l1 ~t.:r-. aut<! CD IpeelUed c.c.tty
sot»rIOll VOL ....UJOI5"U.O, 11'''0
oms an. 51"1]00"0. .,1

S01utlora ..~t.r.. ce,lcule,tect
sot»rIOll MS' '12. 'OS]9S27n12
H2O w.s, "'.0627170"5IS
'I'DS(g/kol 127.'''''''nn2

J .1"5UnE.0'
J.'72122oo2·01
s.nO'USI8·00
0.000000002.00
O.ODOOClOOOE.OO
o.OOOOOOOO'E+OO
1 . nil nUB.OO
0.000000008.00
) .•,741UllB·OO
0.000000001:.00
O. DOC 000001.00
O.OOOOOOOOB_OO
0.000000008.00
0.000000008.00
O.OOOOOOOOB.OO '.
0 .. 000000002.00
0.000000008·00
0.000000002·00
1.nSUS1IE+OO
o.00000000E.00
O.OOOOOODOE.OO
0.000000002.00
-1.""21n~-IS

M01'B8. - ....t.r ·.c)leUty- h .c)le rl'ac.t1Oft H2O 1D aqu~ 'pbue
• oa. ·lml~tey- encl -aetivit:y- &1'. QUI paruel pr..wr..

-DeecriPtor- ~,
·dO/ItT/1Dl0 tor ~1.. "lUI cantero COIlIC.. (c.oovervace C:l'tte.. toD)
·setlUaUcm 104aX tor .berate. Il-lovlOClAP/bpl
·10010(acU'f'1t;y) for taqUoeoua .peel.. "lU\ vel')" _U ec:mc.,tratlcnu
·lOV10Cpart,1a.1 preuvel for gu..

... 1-10111.... 11, ,,",U-I""I"·II
O-Uc Coeutet.et- 1.~UO]1

SqulllMl_ I\H 1'1. 77 .non,
Jonic SUtIDgU Ca). S. IUUO
_it)'. "0111I3 • 11....0
fC021gl, IDlIUC02COII·

HlO ....1'1!11
~:leo)4.) MaNP02:C01( ••
Nlll. ....
C~ C~

CO)- CO)-
KC'01- NCO) ..
OM" OM-
~2CC01)2_.. NpO::ICCO))::I--
HpOZ-4CO:l11-.- 1fPC2: CCO)) ;s._ ..
NpOlCO' - Np02CO'-
CO2 toql co2 I~I
NgOZ. ~Z.

Np02OHC~1 Np02.0HI~1
w. w.
Np02 10111 2- Np02COIII2-
He! fa41 to. th,re,t•.act4.only
HaOH(aq) •••••• to.t1t.rate."e.only
Np02OHlagOOlI NpOaOHI .-I1
NpOaOHI...rl Np02OHI rl
...JNp02ICO'12 101..plSA11LllD..PlCABLBD
RlCl Halite
lIaHeOl ~olite

Ila2:coJ .10tUo ....trOft
.,co•.7H20~C01-H...__.ta
Na2CO).IQO 'l'belWODlltrlte
NalH(COJI2.ZH20 Trooa

1479 _no eo.Ulel..... 1.2U102
1480 Squ.11lMl_ ItH 1'1. 11.luno
14l\1 lOIl1o s.._ ... 1"1. 5.'UU7
1'82 _lty. kg,., 11....0
1483 rC02(gl, 10111fC021gll. '.55'8.0'

1:3~ _. -....tor •..I.Uty· 10 ..1. fracnOD 1120 1ft __•
'~6 - au ·.la.llty' aDd 'a.:Uv!ty' are _ partial pr..aur••
1487 'Oucrlptor' __ r
1488 edO/RT/1D10 fol' ~1.. with QOftI~i) eoDI::•• (~.e. crlurlOb)'.4ee ·5at.\U'aCloti XDlM:X. tor a1IM:1"a.l•• ShloglOCIAP/gp)
1490 'loglOcactl"ity) for ~eoua .-peel.. vUb 'ftry _11 eGDCCI,traUOM
1491 'log10Cp.rt1&l pr_Nh) for QU••

Ufa Total QI....
, 4~ PlublDg Tl U'.Uon • 11
1425 • lAnrolOllA for ba'oll pbllo 2t
1496 18OD_k '1'tTRAft Pr....I_. LDaWt op.I.... ) NplVI02 viti> CO.• I.D 5 .....1.1 IOaCI ..... Y2.:l
1497 D>.TAllUE. _.,...'" NpIVI-.-CO.-QHO<IO<I04 11CIIU"

~~S n.o~~.ur::uIni~~~~:;sr:iT1M(PU1t~::;;:~·~~;=~·~:lYln
1500 .
1501' El~t.l Al:NDcSaDce. tor Flub Pr'obl_
1502
1503 Tot.al 1101••
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
151G
1517
1518
1519
1520

1~~~
15n
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
153G
1537
1538
1539
1540
1541
15~2

1~
15<\5
1546 'tl\lIL£ or C"CIIlCIO/'fRATIClNS roR ....1'CH nnlll
1547
l~~ _1.. _
1550
1551
1552
1553
1554
l!)S!)
15SG

i~E~
1559

m1'
1562
1563

l~~
1566
1567
1566
1569
1570
1571
1572
1573
1574
1575
157G
1577

m~
1580
1581
1582
1583

1~~
l~~~
1588
158a
1590
1591
1592 .,..tal 01.... - •.••U045.8.0.

1~~ :1~:i~r;~~":.:CIlpbllo U at
15l!5 l8ODO_rk n~'l'£ Probl_, LDIEAR op.IOD) NplVl02 viti> CO. lA 5.611001.1 RIlCI PHI' Y2.'
1596 llATMMlh _"IVII, NpIVI-RlloCO.-QH-CIO<I04 1""901:
1597 .s.01.n M(UU-..O<I-eo.-SOO-_ IPIlBIlU,nno, ptl.RFfllU.,,",,'.UPPUI
~g~ IT..nn- 1.00000••00 (-) Aft( ,....r.tuI'.. .2.'1••02 (.1 .elvin

1GOO .l.-atal~.. tor 'lub Ih"obl_
1601
1602 Total 1101.. Ilq. 1Io1.1Ity Ilq. IIOlu!ty
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MalllUlty 8Q/llur Ducrlptor

, .""18.01 •. '52ISE.05
'.U11I.·00 1.14215£.0'
5.02256••00 1.15.'1£+05
5.011361_00 1.77'1315~.O5
'.111101-0) 2.61140£+02
••75"'£-0' 5.'5tttl·01
'.)31)0£-05 1 ••17101+00 -1.12£-10
2.<"51£-0' 1.0:UllR.OO 1. 01£-01
2.0'.7£-0' 1.0'''''£·00 2.111-0'
1,11711&-01 1.161211-02 6.611,,1:1
5.)1151£-0' 2.1"02£-0) -1.01E-0'
J."J1U"Ii"0' '.tlUSS"'Ot -1.011-0.
1.06001£-10 '.11U1£-05 6,70£-0'
).551158-11 ) .5?UIE·OB -S .111-0'
1.111111-12 ).5"568-07 1.00£-0'
0.000008.00 0.00000£.00 -2.191.+02
0.oOOOOIl+00 0.00000£.00 ·a. tta-Oa
O.oooooa·oo O.OOOOOS_OO -] .01£.00
O.OOOOOE_OO 0.00000".00. -). '61.00
0.00000£·00 0.000001.·00 -'.SlR.OZ
0.000002.00 0.00000£.00 -1.251-01
0.000001.00 0.000001:_00 -2.27••00
0.000001:.00 O.OOOOOB+OO -2.741£.00
0.000008·00 0.000001:.00 ... 2.111.00
0.000001+00 O.oooooe·oo ... ) .01••00
0.00000£:.00 0.000001.00 -1.121.00

lJ"Dt:,e.l Mol..

l.tl.71E.Ol
S .411'561••00
1.9SSltR·OO
1. '5\1'••00
1.10011£-01
).1195'1-0'
).'41U&-05
1.0211'1-0'

. t .'••291:.01
•• ,n22.-o,
2.095151-0'
l,t.nGE-O'
5.'0'251-11
1.11212£-11

, •.S.552£-11
0.00000£:+-00
O.OOOOOS+OO

.0.00000B.00
0.000001+00
0.000008·00
O.OOOOOB+OO
O.OOOOOE+OO
0.000001·00
0.000001.00
0.00000'_00
0.00000£.00

-5.21

_og""
0ll:YV""
"""'\110
Pot&ll.l...
_'\110
ealct~

Cblor1M
wUur
carbon
Poalon
_lon
AI.
IOraD
8r_
Tr_11
·TbIlVI
"IUt)
UCVI}
IlPIVl
Clot-tEL'
",oapbOrua
Electroa
CbarVa

-­Oll:YVan
0041\110
PotalldWl
,,"-,,1\110,
calcium
e:tli1arlue
...U ....
C&rl>oD
_IOD
IOalJI01l
AJ."'ro...,,-.In.
Traeerl.l
TbftV,
MIUI)
UIVII
Ill>M
Clot-fELl-_....
Ilecc~
c:aarg. .

0.1155
1.000

0 ...25
0.,.21
2 .5'5'£-02
O.H"
0.$411
2.. iOUE·O'S
•.0)61&-)0

1.111
Z.'O.
1..n
1.000
)..04

D.''''1.000
1.000
1.000

'1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

Act. Co.!

5.2UI-0'

1.00nIStO._05
7. t5''''10'£_05
1.15.1151'-112:_05
o.00000 0002+00
0.0000 GOO 01.00
0.000000001.00
1.1"'01100...05
0.000000001;.00
6.4511''''5'••01
0.0(1000000••00
O.ooooooooa'oo
0.000000001.00
0.00000000£.00
0.000000001:.00
0.000000002.00
0.000000008+00
O.ooooooooa.oo
0.000000008.00
1.0210115'£.00
0.00000000••00
0.000000001'00
0.000000001.00
0.00000000&.00

7.7'210£-01
1.000008·00
5.217112.00
5. Z162'1.00
1.1921tE·Qt
6.0)160£-0'
5.0"'01-05
1.62l1n-ll
2 . 17191E-l5
2.4122U-Ol
1.7&545£-01 .
' ..32""1&-0'
1.'0'''8-10
1.56171£-10
1.121151-11
0.000002.00
0.00000£.00
1. 00000£.00
1.000002_00
1.00000£.00
I.GOOODE_OO
1.00000••00
1.000001:.00
1.00000••00
1.000008_00
1 •00000£.00

"".Ivlty

1.0017..0.1.05
7.15)5311.1.05
1. 15"'5111.05
0.000000008'00 .
O. 0000000Cl2.00
O. 0000000 D.I.OQ
1 .1711 502 .£.05
0.000000001.00
'.12101"11.01
0.00000000&'00
0.00000000".00
0.00000000"00
0.000000001.00
0.00000000••00
O.OOOOOOOOE_OO
0.000000001.00
0.000000001:.00
O.ooOOOOOOE'OO
1.3.367]061£.00
0.00000000&.00
0.00000000£;.00
0.000000001:+00
0.00000000&.00

1111. '''07IntO& gIl
0.000000000000000£+000 ,

'.11I11E-Ol
'.I115,a.00
5.61002'.00
5.Stt63a_OO
'.51212£-0)
1,0'010£-0)
.' .lon7E·OS
2,1)150£-06
2.1'107D-0'

. 1.)17111-01
'.OU011-0'
6.,..45&-0.
1.'0'''£-10
).''''1£-11
1.1155tE-n
0.00000£;.00
0.000001:+00
0.000001.00
0.00000••0.0
O.OOOOOS.OO
0.000001:.00
0.000001:.00
0.000001+00
0.000002.00
0.000008·00
0.000001.00

"'I. 1I01atity

'.'100

'.9.3'''*30••01
•.1112.4511.01
5.03251053••00
o . 0000000 0&.00
0.000000001:.00
o.ooooooooa.oo
5.01214110£'00
O.OOOOClOOOI.OO
5.512")108-01
O. ClOOGOOOO&.OO
o.ooooooooa.oo
0.000000001..00
0.00000000'.00
0.000000008·00 .
0.00000000••00
0.000000001+00
0.000000001.00
o.ooooooooa·oo
'.OUt511U-O'
0.000000008+00
O. 00000000••00
0.000000001.00

-2.401155111-15

'.11.310118.01
•. t11U"C.+Ol
5 . 022 5'0'21.00
0.00000000£'00
0.00000000£.00
0.000000001.'013
5.011257121.00
0.00000000".00
5.1001577U-01
0.00000000&.00
0.000000001·00
0.000000008.00
D.OOooooooa.oo •
0.000000001.00 ,
O.OOOOOOOOE_OO
0.000000001.00
0.00000000._00
O.OOOOoaoOE_OO
5.17502115£-06
0.00000000••00
0.00000000".00
0.000000001.00

".110520"8-15

"'I. lIolality

1.1101.54552.02
S .'5521.)11£.01
5.1I00110n.00
o •000000001:.00
0.000000008-00
0.00000000••00
5. 59I5UI'5.+00
0.00000000'.00
'.212126021-01
O.ooooooooa.oo
0.000000001;.00
0.00000000••00
0.00000000.·00
0.000000001.00
o . 000000001.00
0.000000001:.00
0.00000000••00
O.ooooooooa_oo
'.72405211£-0'
0.000000001.-00
0.000000008_00
0.000000001:.00

-2.105110428-15

1.1101154'£'01
5.552517".'01
5.110015U£.00
0.000000008.00
o.OOOOOOOOE+OD
O.ODOQ00008.00
5.51"24101.00
O.OOOQOOOD,_Del
5. ""1170£-0)
0.000000001.00
0.000000001'00
0.000000003_00
0.000000001_00
0.000000001.00
0.00000000••00
0.000000001.00
0.00000000.+00
o.OOooooooa.oo
5."0)115'£-0'
o.OOooooooa.oo
0.000000008..00
O.OOOOOOOOE+OO

••• '1111"1£-)5

- Nlltel' ·.1.Uty' 18 -.:)le fraction H2O in aql,leou p .
.. oa. '.ol..Uty· aDd ·.eU,.,lty· are va- pe,rtlal pr uru
• - o..CI' iptol'· -.na: .

·dG/RT/1D10 for epeel.. with DOaaero conca. cconvarg:.ee criterion)
-s.tur.tl«m Index (01' ainer.u. n-lovlO UAPflLaPt
-log10c.etivltyt for ~00\l8 ~1.. with Y'U'Y ...U coccMtratlona
-1O\J10Cp&rUat pr...ure) (or .....

).170511718.01
-S .61,7,1fjiOE.Ol
S .•115062)8.00
a.0000000DS.OO
O.OOOOOOOOR..OO
O.OOOOOOOOE·OO
1. 'SUI00JIii+OO
0.000000001·00
) . .,177117a.00
o. OOOOOOOOB. 00
O.OOOOOOOOE.OO
o .OOOOOOOOS+OO
0.00000000'1·00
0.0000000.01·00
0.000000001·00
O.OOOOOClOOE-OO
O.OOooooooa.oo
0.000000001:.00
) ,.75115111.00
O.Ooooooooa-oo
0.00000000£.00
0.00000000••00

-1.011..)11£-15

o..1~ bUN on 1'D$ aDIl MaCl eolutloM
"rcct re1.d.vw enor .. -.cl dc8ity

BpacUla<S Soh.. l .... _Ity
Dlll(StTt 1111.711071))404

sol\lUon Pu'_ten. c.le11at.cl.
SOLUt'IOH IloUS U'. 12)211120'"
H20 .....s 141.5518214515)1
TDSCglkg) ))1 ••05U..l5n

-Solution Par.-tillr. auN OD Specified Dert..lty
SOLUTION VOL 0.)8t]2066)]&5'''' llteu
ms 211.512401512711 gil

) ••"5827U.Ol
) .61111100E.01
5 ••n00040£-00
0.00000000£_00
0.00000000£.00
0.00000000£+00
1.9511'UI'E+OO
O.OOOOOOOOE_OO
3."75""£'00
O.OOOOOOOOE+OO
0.00000000£.00
O.OOooooooa·oo
0.00000000£·00
O.OOOOOOOOS·OO
0.000000008.00
0.00000000£.00
0.000000008+00
0.00000000£·00
) ..,5115,.£.00
0.000000008.00
0.00000000£+00
0.000000008.00

-1.'0101112£-15

1603

1li&~
'606
la07

1li&S
1610

'1611
1612
1613

11
14

1 15
, 'G
161,

1m
1620
162'
12~
t62~
'625

~~
'G28
1629
1lNO
1831
lG32
1633
1634
1635
1636
163,
~~~.
1~0
1641

1m
1645 T-.a OF <:cIll:IIfI'IlA'n.... roll ....201 nrmlK
'~6
1~ .ped.. _

1649 H2O' lll\'lER
16SCI lIaIl\102CO",' lIaIl\102COH.,
1651 Ma' 1'"
1652 C1- C1-
1653 co). co)_
~rst ~)- ac::

. 1(i56 1lI>02ICO)12'- 1lI>02ICOJl2'-
1657 RP02 CCOJ I h... Mp02CCOJ):h.••

~rsB ~~~;- ~~~i
1660 Np02' Np02'
166' 1lI>02OHC.ql Np02OHI.q)
1662 H+ H.
'663 Np0210H12- Np0210HI2-
1664 MClt.q) .•••••. to.tltrat•. ac:14.0D1y
1665 HaOKCaq) •••••• to. Utrat•.a-.•. 0II1Y
1666 1lI>020HI.god) Np02OHIagod'
1667 1lI>02OHC.....r) 1lI>02OHI_r'
1668 Ma)IlI>O' ICO)12 C.l-Ot&AaL£ll-Ot.........
lGeI! HaCl "-U••
1570 NaHCOJ NabcoUte
1671 Ha2CO) .10JQO -tl'cm
1672 Ha2co) .1H20~)-Hapta1JYdn.e
lb7a ·Ha.CO).100 ............r1"
1674 Ha)HCCO)J2 ••H20 'l'rooa
,e7r,
1G7G pH l-loglaK.Il, _C-1ogld.!J
161; o.eoUc CoeUle1_t_ 1.240"0'na, Eqv11lb.i_ RH I'" ".122931
1 7n lOGic Str4lPVtb c_). 5.114064.
lG60 _lty. 1«r/oo) • n ••.•o
1681 rco2Cgl, loglrco2Cgll'
1682 .
16<l3,_'
t61l4
1685

~Xll~
IG86
1689
1690
talll Total q/RTo - ••60011613.0)
lGIl2 'laob1Jlg Titr.tlon • n.
169'1 • In,,...l ..... lor be'ell pbla n
1694 i_k 'n,"""TB ....01>1_. LtJIEM optl_, IlPlVI02 vlUl COl In 5.'_1.1 .....::1 PHT V2.)

'16e5 DkY.MM'l, KleIII"""': lIPevJ -....-C03-OH-C1-C10f. CRR'" I
lG9G '5.01.11 ...nUI-Ha-Cl-eo)-..,.-_ CPUllI•• ...,.O."l.ItPPlIt2.ItPP... IU'PPUI
169, Pre••ur.. 1.000001.00 (-) A'IM ~r.t\ll'.. '.11••02 1-) ltel"iD
,
1
698
699 al.....ul~.. tor Plaab Probl_

H~1702
1703
1704
g~
1707

g~
1710
'71'
17t2
1713
1714
1715
t7'6
1,.17

~m
1720
1721
1722
1723

m~
1726
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sol\1.t1oD I'u'...te.r_ ",ed GIl speclUellI DaliltY
BOlm'ICif VOL 0.3.1620"3"1'" Utu.
TDS 2U.sonn2'02,. gIl

- Wat_r ·lIlOlaUty- 1e ilol. IT.cUlm tOo 1.D aqueoQ. pbaai•
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Appendix 0: Sample Output FUe "Np-NaCLBM.OUT"
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:n IEI.. ' ..I .•...••.• , I¢I•.•••
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~ppendix 0: Sample Output File "Np..,NaCI_BM.OUT"

115 60 1lp03<:O'- ~<:O)- -""" ,1; .056 -5".6120
116 tI _3t<:0313.- Np02'C03)Z... ~ Ut.O&S -U':tOlO
117 U _H<:OJl3••- \OllO~ICOJl3 •• - equoouo .".015 -10U.tua
118 t] Alt...

_.. -- 3U.000 -~&1.6"0 .
119 ... ~). AIlC'OJ+ -- '0'.001 -613.0600
120 65 I\IOIC'O))3- I\IOtCO]U- -- ]6].011 -615.1100
121 " _teo:)) s.... MICOJ! ]0- -- 63] .036 -915.6600
122 67 MIOIII3. _COK) it. -- ;t7'7.au -:lU .1t'7D
123 U MIOKIJl.ql llIoIOH)Jl~1 -- 3".032 -on.noo
124 t' 't'b•••• ft··.. --- ~n..O)J -tll.ItOD
125 50 UOh. UtVlI02..

_..
... 'O.Oll. -tn.9,gO

126 51 \OllO'0II1';~1 "PO.oK I01104) .0114 lU.056 • -656.0100
127 53· "P030K ' ...rl Np020H 4u.lIr) .0114 28' .os. -tU.6tZO
12S 5] Nollp03C03 101 NollpO'CO! '01 .oUd !53.066 -7U.7010
1211 50 Mall!PO' t COJ!' 101-111......LED-II11lABUlD .011d na.0]5 flI."OO
ISO 55 MIOKCO'lel ....,1fCO] leI _oUd ]30.011 -561."0'
131 56 AlIIOKlliol MCOH)J(a. .oUd! 216.03' -&92.2"'G
1J2 57 _IC0313.6H20Icl .oUd 69t.Ott ·-u"."O'
133 51 AIIPCK eel MI06(e) ',oUd )]'.17' -70'. '500
134 51 C&S06 ,,,-It• • oUd lU.lU -5)1.7)00
135 10 H&Kl'C04I~"'t.bltal1t./Ql...rlt. .alllS 313.000 -105'7.0500

1~~ U <:oc13.611:10 Ant&l'ct1elt• • oUct .aU.071 ...In .,~oo

62 eaC03 Ar~OD1~. '0114 100.011 -655.1700
13e n 1US06 AZ'c&Dlte .0114 nO.Ho -512.noo
13;) o. ,"""n.6Jao BhCboflt.. .011d. 20] .303 -oS] .1000
140 65 _UlOU2.6K'O B100lUte .011d. :JU ....61 -131:1.6000
141 66 ""IOKI2 Bruc1to lolld 5a.nO ·]]5.6000
1~2 67 ""6eo31_U Il\Ukelt. .0Ud. no'. on -16&9 .0000
1 ·3 6t <:oeo] calcit. loUd tOG.Olt -055.6000
144 " CaClZ ....H20__~Cl~_'hitl'abydrtt. ,oUd It''on -61&. '000
HS '10 CAtC12tOH)G.lltQO_CaOXY'Cbolorl4e A ,oUd 5" .0" -3650.6500
146 71 ca3C13tOKI •. 1I30__~blor1"'" .0Ud 20:1.011 -'1'.6100
147

~~ =~;~~o
Can:ae111 t. .0Ud 377 .a56 -1020.3000

loiS Epa_to loUd 3t6 .•U -115'.1300
14~ ,. C0Ka2ceo313.5K20___Q&Yl..o1to loUd 316.156 -1300.5000
150 '5 Ha:l""t_13 Plaubult. *OJ14 2".175 -loat" .tSOO
151 ,. CdOO.2K20 Oypo- ,oUd 173.16' -725.5600
152 77 Rocl HaUt. loUd 56.06' -lS'. ttoO
153 '1 MgBOol. &IQO Koubyddt. 10114 22e.tS. -1061.6000
154 . 79 IQIgClsot .31130 Kajllllt. • 0114 Ha.160 . -U8.3000
155 80 JCMCO] QUc1Dite 10114 100.U5 -150.0600
1~ n ",,_.JaO 1.1...r1t.. loU4 11'.371 -50'" .1000
15; az IWIllI"""1Z .6H20 tAcmlt. oolld '66."a -160) .1700
153 I] "4(';_(£'04,)]. 2K20---Labl1.....S&.lt .0Ud &56.3&2 -115L.5ClO
15 U 1lilCO] HlaglHldt• • 0Ud u.no· -uo.6500

'~O '51t113CltOKI!.6K'O~lorldo.oU4 301.1" -1029.6000
1 \ 16 KHSot MercallU,. .oUd 116.16. .61' .5700
lG2 8'J ~CO&.10K20 "lI'uUlte .clld 322..111 -141'71.15000
163 aa KaKOC_I' Ml_C)1t. .oU4 '11.317 -)OU.HOO
164 II 1IloHCO) RahcoUte .0Ud. It .00' -U].J]oo
185 '0 ~COJ.10K20 _tron '0114 310.161 ·U82.,.00
166 91 IlilCOJ .3IGO Mqquebonlt. .0114 "a.360 · ·615. '000
167 92 Ul'lgCS04)2.Gtao PlerCIMdr._/kbOCll .0114 "0).10B -1516.10'0

1~
U NaJC.(C01) 2; •.2.K2.0-,,"1r.'OD.1te ,oU4 2t2.101 -10n.l000
U JWIgCo2ISOO16.3100__Poly1ioH.. loUd 003.12' -3313.5000

170 15 eo.tOKI3 Pol' tlaD41 te '011d 76.015 ·361.1200
171 16 CC01.J/2H30-Pac.aa.l....Carbc:mat• • DUd 165.3" -51'.J700
172 n keNt CCO]) 6. JH:20-J,:-5eq\11CuboDat. -loUd 7'0.'" -3555.6000
173 18 ....COJ. 6H20....--J!:-Na-CarbaJ:l,at.•. _gIld 3]0 .111 -1006.1000
174 " ItDaH(COJI3.3tUO_PotullU11"...Tron* Ic114 2S8 •.2t.::1 -"'1.1.<10
175 100 JtJHC'04~a_s••qulpotu.1~lC.t.• • 0114 )10.418 -'5Q.1000
11G 101 tta3H (sot) :2__,uqul.od1-.,SUlf:.te .0Ud 362.013 ·In.6000
17; 101 Hfl2C'OJ."H20~1eo]..Heptar.y4t'.t. 1I0Ud. 212.095 ..10U.'~DO
178 '0' kCl sylvite .011d 76.551 '166.8600

.179 "0& DcatlO4.)2.H20 synga,1t.. _oUd )2' .&01 -116& .1000
180 105 ",,3CtC16 .1.HZO___'bcby2lyd1' I.. oolld 517.510 '3015.1000
'<'1 106 Na]£Ot "IbeIs&rdlt. .0Ud U2.0n -513.1500
182 107 1102= .IGO 'l'bel"MllAtrlt• • olld 130.00t -518. aooo
lB3 100' x.JKlC03) 3. 3HZo 'IT_ _olld 336.036 -160.3800

T 101 .....1I607.10HZO 80rax lOUd. 161.161 -2336.1600
1 5 110 'COKll 80r1>v'<: Id...Sol1d 10114 n.'" -)to.8.00
I 6 111 alSO•• t.u0----Jt-Pe:nt.abcr.te_C3O_C) loUd 3U.200 -1770.3UO
187 112 KJIltO' .•K20-,,-Tetrol>or"o_130_CI 10114 ]05.0n -166' .•'700
leB 113 Ka802 .4K30___So41~tatlOl'..t. loUd 111.I'5t -761.0300
18e 11. NdSOI.5H2o-Sodl....JlenUbont• • 0114 315.111 -1156.1000
190 1151101103 ....Cl.3H20__1.1....13._CI aoUd 160.,2'72 -'~5.7700
191
'112
193 1"I"\IM:atw4-'" FOnNl. _ulx
1lt4 1 H2O 3 1 0 0 0 0 0 o· 0 0 0 0 0 O. 0 0 0 • 0 0 0 0
195 ~ "". • 0 1 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 1
100 3 K' • 0 c 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
19; •ea.· 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

1~3
!S Mg•• • • 0 • J 0 0 • • 0 0 • 0 • 0 0 0 0 0 • 0 •0_. I 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 1

200 7 K. 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 I
201 I el- 0 0 0' 0 0 0 1 0 0 0 0 0 • 0 0 0 0 0 0 0 0 o -1'
202 ", I:Gt_ 0 6 0 0 • • 0 1 • 0 0 0 o· 0 0 0 c • 0 0 0 o -~

203 10....,.· 1 6 0 0 0 0 0 1 0 0 • 0 0 0 0 '0 0 0 0 0 0 o -J

~~
11 OM.. 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o ·1
12 10:0)- ·1 3 0 '0 0 0 • 0 1 0 0 .. 0 0 0 0 0 0 0 • o· o -1

206 n co]- 0 ] 0 0 0 0 • • 1 • 0 0 0 0 0 0 0 0 0 • 0 o ••
207 16 C'02I~1 'c 3 0 0 0 0 0 • 1 • 0 • • 0 0 0 • 0 0 0 • 0 0
208 15 Coeo! la<ll 0 3 0 0 0 1 • • 1 0 0 0 0 0 0 • 0 • 0 0 0 o .0
209 16 IIIICO' ,oq' 0 ) 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
210 17 8l0KlJ C0<ll , 3 0 0 0 0 0 0 0 0 • 0 1 • 0 0 0 0 0 • 0 0 0

·211 11 BlOllIt· 6 6 0 0 0 • 0 0 0 0 0 • ·1 0 0 0 0 0 0 • 0 o -J
212 11 aJOJ (OH)t- 0 , 0 0 0 c 0 0 0 0 0 • J 0 0 0 0 0 0 0 0 o -I
213 20 ,,05(OH)t. t I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o -1
214 21 ca.a1OH.t ... 0 6 0 0 0 J 0 0 0 0 0 0 1 0 0 0 o. • O' 0 0 • l'
21f; 22 ltgBCOK)•• • 6 0 0 J 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
21G 1:1 81"- • 0 0 • 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 o -I
217 36 cloo- po 0 0 0 O· 0 0 0 0 0 0 0 0 0 0 c 0 • '0 0 , 0 o -I
213 2'5 It&OfI (aql .•.•.. to. tt 1 1 1 0 O. • • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o.

~~O
26 KCltaql •••.•.. to.tt, 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o .
2' HClotC~) •.••. to.t! 1 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 1 0 0 •221 ::II Po_Ion...•.• " ••.•.. • 0 0 0 0 0 0 0 • I 0 0-0 0 0 0 0 0 0 0 0 0 I

222 . 3f ""Ion............. 0 0 0 0 0 0 0 0 0 0 1 0 0 c • 0 0 0 0 0 • o -1
2.23 10 Po.IOI:to(OK) taql •••.. 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
224 U _l... t.ql •••••••• 1 0 0 0 0 0 0 0 0 0 J 0 • 0 o· 0 0 0 0 0 • 0 0
225 32 'tl'.cerCaca) •••.•CODI 0 0 0 0 0 0 0 0 0 0 0 • 0 0 I 0 0 • 0 0 0 0 0
226 U ID_I~I ! 6 0 0 0 c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 ..
227 J6 113_- 3 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 • 1 o -,
226 15 HPOt- 1 0 0 0 0 0 0 0 • 0 0 o· 0 0 • 0 0 0 0 0 1 o -,
22l! 11 POC-- 0 0 0 0 0 0 0 0 • 0 .0 0 0 0 0 0 0 0 0 0 1 o -3
230 37 _3. 0 2 0 0 0 0 0 0 O· 0 0 0 0 0 0 0 0 0 l' 0 • 0 1
231 . J8 "P03OK 1..,1 I. 3 0 0 0 0 0 0 0 0 • 0 0 0 0 0 • 0 1 0 0 .0 0m n _'101113- 2 6 0 0 0 0 • 0 0 0 0 0 O· 0 0 0 0 0 1 0 0 o -1

to It\lOZCO]- 0 5 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 o -1
234 U 1Ip03ICOJl2.- 0 a 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 • 1 0 0 c -J
235 62 NpO:UC01U-.·

• 11
0 0 0 C • 0 ) 0 0 0 • 0 0 0 0 • 1 0 • o -s

~fr
,n ..... c 0 0 0 • 0 0 • • • 0 0 0 0 0 0 1 0 0 0 0 0 ]
.. , AIICO]. 0 J 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 <I 0 0 I

23e 65 AlICCOSl3- 0 0 0 • 0 '0 0 0 3 0 0 0 .0 0 0 0 1 0 0 • 0 . 0 -1.
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, I , •

• I • •
• I • •I •• ,
o • 1 •.. ,.. ,
•• 0
•• 0·,·,••

...­­_0.

........1­_0.
<:OOlcl_
..I•• h ..
""II..

~­_0._0.
M,--n_1I
""lV'_UIII
'mo_m
ClOl_l"'l-­II......-

•••••••••••••
•

•

• •

• •• ••

1 •••IIU.".05
•. 1112....'.05
I. III1U01'."
••_,.." ••00
'.HOO.OOOl·"
...._0001·..
1 ..."llJlI....
...._H'.OO
J .11""'11""0 .........11........................._.11
.........11...,."_"'"...._001....0 ••0,__,,,,.._.
•._00 ........11_.11.....__ ..
'.__1 ....__ ...._...

_I... - I ..I ...~
__ u ..t1_ _,...

..I.U__.-u.. _. _'II'" _I...
-....:I_ -. 1.1I11"..UI_ U .....
ftt: 111••1111111..11 ,II

01 "1<.'0111.' • , • • • • I
....I.n. 31 •• ,.,
.. ..I_UI""I' 3 I • • •••.. ~.... ... .., .
u_" • 3 • • •• ,
n _1_.___ I I • • • • •,, __,_••_ I" ••••
U _11.1___ • I , , •• 1
to __:lteoJU,.,.JI' •• 1 ••• ~

"_,•• _ I • , , •• 1" ..'_U'.I____ I I • • •• ,
I' _'<.'OII~.IICIO'•• _ nil' ••• ~
,,_tel ••• , •••
,,""_ •••• '.1.
.. -.Jl_'~"" • "' • 1 1 3 •n "lIICU.1IOQ n •• • 1 , ••
lJa.coJ '1"1"1
II g_ • "' •••••
.. IIICU._ U ,. ,., ••,,_,_U..~ .n, """
:;==~~_.c== :1:: ~::::
lIa.coJ """'1"cacn._ eo<:'.' ., 1 ••
,. CMC:U'''''.U__ U "' • I J ••
lI_U,...,.__ • " • ~ 1 ••n...,n.__ U •• , ••••
11 ._.,_ II II' , •• 1 •
,. _'<.'O~U.__ II II J I, •• 3"-.xa,_u___ • " • I • 1 •,..,...._ ."'1'"
1'1 ...., •• 1 •• , ••,. _.tOO<> nil' 1""
" ...,1_.IUCl....- .,. ,. 1 ••
II..... I , ••• •
n_.No 11 1 •••
1J~'_u.__ .U 1" •
01 -..1_11.__ I It ••• •
.. Ilfl'O) • • I" ,
»""'I'.".U>O- II , ~.. •.. _ , I •• I'
11 -.2_ ••__ 10 II ••• •__,_If_ ." •• ' .,
II-.J .1 •• I'
.........,__ I'll •• I'
" _.IGO 1 • , • ,
"' ~1_),.ItlJO 11'10 n 10 1. •
n _'''''''3.__ • • • 2
II ~'_11.__ I 10 2 2 •
»,,",.11 "".
II Dt'll'.Jl2.00--"",,", 1 I ,. I
... _'<.'O'''.)IUO-", lin.. •
:: =Co~.:1 1~ : .;: ~

1M 1U'1_'~'" ••• I. •

m=~~ .l·,: ~ : :
••1 JCI , • • • •
... 1Uca,_n.tOO- J. • • •
I» "_II.'zat- '" U • I I • • •
111-.2_ • 11 ••••• •
U" _I.ut , "' •••• I •.11 ....Ulatlll.'IIJO__ I • I 0 ••• 2 •.0. IlaJNO'I. UIUO__ nit' 0.... I
m=~IIIIO-"-": :.~: :. : : : : : ~ :
In IU..01.III.-",-ftt ,n. •• 0 • •• 0 I •
111_1.1110 "11.0.00 •• 10111 __.111. UII 1 "'000 ., 0

~~~.~~;~!:~~=!.,.!..~ ..~.....:..~..!..:..:..: .....:..!..:..

FMT, Version 2.3
User's Manual, Version 1.1



Appendix 0: Sample Output File uNp_NaCCBM.OU'r'..

FMT. Version 2.3
User's Manual, Version 1.1 INFORMATION ONLY WPO # 43037

January 9,1997
Page 181

- WU.r •..laUty- h _1. tractlOb Jao 10 aqueouJI pbue
.. Gu -lIlOlaUty· aDd +ac\:ivity· Uti 0" part.ial pke•.-ur_

IOw.criptor· ~l • ••

·CkiI/lt'1'/lnl0 tOI' ~I" with DODUro eobC'.•. ccannrvenc:. cdUl'lonl
·$a~QI'Atlon ID4u tor .u..-Al•• n-logl0CUPJAq)
·log10 (activltY) far- aqu..au.a 1IpK'1....lUI very ..,11 caDc:::..traUou
·lOUlOtpart1al pr..aure) ror lJu"

.olu.tton Par_tel'...... 011 5PeCUi.e4 DenIIity
col»tION' VOL . 1.1110"02116110 Ut.:r•

. ...,. 2n.12.0••133t03 gIl

_Ity _-.I em TDS _ IIaCl oolutlana 1111.U2S1605as. gil
"rc..t r.i.Uy. el'ror WI MaCI 4Datty 0.00000000000000011:.000 ..

1.2)1-11
1.211-14
1.IS£-U
0.001:.00
1.231-11

-6. 17B-15
0.-002.00
0.00••00

-2.258-0'
,,2 ••5B.02
-;l:"a.02
-Z. " ••00
-1.02£.01
-1.2&£.00
-7.15£.00
..,. '18.00
-Z. tS2.00
-1.2IB-Ol
-'.J'E.O~
-2.)1£.00

o..criptar-VJUc..~

'.1520'8'05
) .151311.06
1.'7.0101.05
1.151611.05
1 .•'5'1&.02
1.5U17S.01
1.2"60••01
1.0llU£-01
1.')31'''1-02
1 .••:10)8-03
•. 5'111.-05
1.,,,,,0.4 0.
,. '01601-06
5.5....1-11
5.013101-11
0.000001·00
0.000001·00
0.00000••00
0.000001·00
0.000001.00
0.000001·00
0.000001·00
0.000001.00
0.000008.00

.o. 000002.00
0.000001.00

1ID1.~lty

•. '6'111·01
'.'5108.00
Sc.022t11:.00
5.01101:.00
5.llIttl-04
1.'56418-0.
2.02I2ts-0'
1.0n01B-0'
1.1'5148-07
2. '6163B-OI
2 .700"'1&- 0'
6.'12"8-10
).775'5£·11
1..121"1-16
1.120771-16
0.00000£.00
0.00.000'.00
O.OOOOOB'OO
0.000001.00
0.000001.00
0.000008.00
O.OOQ.OOI.OO
0.000002.00
0.00000••00
0.000001·00
o.0000011.00

Total 1101..

S.550ttE·Ol
,:,.,118·00
5.611001.00
5.61011.a·OO
6.1270'B·06
) ••n061:-0t
3.21S7U-0'
1.21173E-0'
1.))5Z'7I:-07
1.013.61·0.
1.016"£-01
'7.721'18-10
1..UISI-11
2.041'11:-16
1.25U'I-16
0.00000£.00

. 0.000001·00
0.000001.00
0.000001.00
o.000001.00
0.00000••00
O~ 000002.00
0.000008.00
0.000001.00
0.000008·00
o.000001.00

'fotal Nol.. IIOladty IIDllIt.. DNtTiptar

5.550251'01 ·5.001161.01 '.OlS"'t.OS
5.610ClO••OO §.05Ine:.OO 1.162'01'05
1..nlSl·OO 1.1"'712.00 1.0'7.".1.05
1.610002.00 1.45UI2·00 5.aI6.S.0&
6.146611-01 5.562221- 01 3.)11'70••02
6.!t'6Se-OJ 5.562211-03 • ••25.01.01 2.071-11
2.366501-0' 2.1355'1-0' ,. UI'IS-05. -2.10£-0'7
2.3"21£-12 2.unlll-12 2.1'OUI-0' • •••tE-O.
0.000008·00 0.000001.00 O.OOOOOB.OO -Z.52£.02 .
0.000002·00 0.000008+00 O.OOOOOB.OO -2.'28'02
0.000001.00 0.000001.00 O.OOOOOE·OO .... )O£"-OZ
0.000001·00 .0.000001.00 0.00000£.00 -7.'1£-01 .
0.000001.00 0.000001.00 0.000001·00 -J.SlE-OI
0.000001.00 0.00000£.00 0.000001·00 -1.Ut.OO
0.00000••00 0.000002.00 0.000008·00 -'.751·01
0.00000£.00 0.00000.·00 0.000001.00 -1.5'.+00

'6.66

_....,
"""""00dJ_
Pot....t_
~d..
caldua
010l'1n.
I\aUu
e.<bon
Po.Jon
"-DIan .
l\1r
IlOron
lr~l:o.

Trae.tEI
"'11V1
MUltI
UIVlI
IlpIV)
C1OO-11L1
PbO~Z'\d.
11ectron
CIlUgtl

0.1352
1.000

O.'U'
o.un

1 ••tl
2.'0"o.noz
).12)

1.'20
2.5"6B-0~
0.5635
1.000

2 .51711·05
0.2U'
7.1t0'1-10

1.000
1.000
1.000
1.000
1.000
1.000
1.000

- 1.000
1.000 .
1.000 .
1.000

kt Cae!

1.003
O.OS"
2 .05221-02
0.6613
0.2517
0.7121

3 .022
0.7416

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

Aet Coet

2.17111-07

kUvU:y .

, .77'511'-01
1.000001·00
5.2U2II:.OO
5.292611:.00
1. 2.,711-03
1.121151:-01
'.111101·0S

."."'0,U-06
2 .•21712-0'7
'.OnUE-10
1.6Jf'71'I"'O'
'7. '2111£-10
5.1))551-16

·6.1010l£-17
t ••'7ltlE.-Zt
O.OOOOOE.OO
0.000001:.00
1.00000B·00
1.000001.00
1.00000£·00
1.00000t.OO
1.00000E·OO
1.000001:.00
1.000001'00
1.00000B.00
1.000ClOl:.OO

Aq. IIDIUter

1.0016.0201.05
1.1501.0061:.05
1.15'''1111:·05
0.00000000£.00
O.OOOOooOOE.OO
O.ooOOOOOOB.OO
1.7'0791011:.05
0.00000000••00
6.51,.61511:·00
0.000000001'00
O.OOOOOOOoa·OO
0.00000000••00
0.00000000£.00
0.000000001·00
0.00000000£.00
0.00000000£' 00
0.00000000£.00
0.0000 00001.00
1.100U121E.02
0.00000000£.00
O. 00000000£.00
0.000000001:.00
0.000000002.00

'.5UUI-Ol
) .6'111£.00
6.012141-02
1.0U77•• 0Cl
LUQUE-D)
., .'UOll-03.
, .159U8-09
1.7715'£-12
0.00000.00
0.000.00••00
1.00000£.00
1.000001.00
1.00000£.00
1.000001.00
1.000001.00
1.00000£.00

11.61tt

1.)1122.-01
,.,,1)31:·00
S.61o,'••OO
$.610$11:.00
6.12705£-06
) .16101E-0'
2.265'71&-0.
1.211721-06
1.lJ526E-0'"
).onUs-oa
'.oUI52-Of
7.721161-10
1.11)1'1-11
2.0nI1l:-u
1.25U~8-U

0.00000.00
0.00000&.00
0.00000&+00
0.000001:.00·
O.OOOOOB·OO
0.00000••00
0.000001·00
0.000008·00
0.00000.·00
0.000001.00
0.000001·00

1lO1&1lty

IIohllty

'.5~",U-Ol
5.610621.00'
1. ,,.072.00
1.C1011••00
6.U7HI-03
6.U7HE·0)
2.36176£'0'
2.3"S'E-12
0.00000.+00
0.000001.00
0.00000••00
0.000001:.00
0.00000.+00
0.000001.00
0.000002+00
O.oooooa.oo

'.I)"II6Ia.Ol
'.""23"••01
5.02261111'.00
0.000000008.00
O. 00000000£.00
0.000000008.00
S.022'""51:.00 .
O.OOOOOOOOB.OO
5."'1I1t22-0'
0.000000008.00
O.OOOOOOOOE.OO
0.000000002·00
0.000000001'00
0.000000002.00
0.00000000£.00
0.00000000£·00
O.OoOoooooa.oo
0.000000001·00
5.116U'121-01
0.00000000£.00
0.000000001.00
0.000000008.00

-3 ••"0.1771-.15

1l.7ct7

2.00000000000000

1.11011591&.02
5.551115171-01
5.6105UI21.00
0.000000002.00
0.000000001.00

·0.000000002.00
5.610160UI.00
0.00000000.£.00
6.121112601-04
o.OOOOOOOOB.OO
0.000000001'00 .
0.00000000&.00
0.00000000••00
0.000000001.00
0.00000000&·00
O.OOooooooa.oo
0.000000001:.00
0.00000000••00
6. u.n,'OR-Qt
O.Ooooooooe.oo
0.000000001.00
0.000000002.00

-1.31717ttOI-15

1.110111638·02
1.05501"21:.02
1.561000001.01
0.000000001_00
0.00000000£.00
0.000000001.00
5.51100000B..00
O.ooooooooa.oo
1.000000008·01
0.000000001.00
O.OOOOOOOOE.OO
0.00000000••00
0.000000001:.00
0.00000000£.00
0.00000000£.00
O.OOOClOOOOI..OO
0.00000000£.00
0.000000001:·00
1.00000000£.01
O.GOOOOOOOR.OO
O.OOOOOOOOE'OO
0.000000002.00

-1.217'01721<-15

'olutloa var...t,eu, e-lcul.ted
OOLlll'IOII """s U2I.11n.I6Sl0.
laO BUS 1000.00U5"'UZO
"",scaltg) 12' .106112101170

_UI-.I solutlO1l _Ity
llINSU't 1111.'1251605051

tOo WA'TD
_2COHol _2COHo)
CI- Cl-
Jta. ....
1Ip02. J(IpOZ.
CO2 I~) CO2 1"'11
HC'O)- 1«:0]-
M. N.
"po2C03- "P02CO).
COl_ CO)_
OR- OH-
JIP02OKI"'l) "po20l1t.QI
Np02CC01)2-- ~Z(C'OJ)2.-

JIP0210lt12- "po2 COK12-
.,02 (CO)) ) ••- IIpOZ CCO]) l ..-
HClCAq) ...•••. to.tttl'.t•. ac14.oul,y
IIaOHCaq) •••.•-.t.a. UUAt•. " •.OD1y
1Ip02OM(.-or. "Ip02OM(.-»r)
...-JKlC0312.21120 'I'roM
K&2C01.IQO ""'~trlc.e
IIo.2CO).71120--Jll'2CO)·....-...
M]:(.'OJ.l0tOO _trOll
_3 ........llt.
MaC! MIll1t.
"'31lllO~CCO) 12 (0) JlIIlAllLlllJlIs.ur.Gl
1ll102Olt1-v-cl1 "PO~OlII.g..a)

1120 .'1'1II*. _.
COl_ CO)-
Cl- Cl-
KCO)· IIC'O]-
~- ~.

C02laql C02l.QI
M. H+
Mel (&q) ••••••• toD. t.itrate.acid.only
MaOHtaq) •••••• to.t.lc.n.C.......ODly
Jt&1COJ.I0M20 _troD
Ka2CO).H20 ttler.-.t.rlt.
Ha2co) ,1H20.-Na2COl-N.ptabYdtete
NaMCQ) Mabcol1te
MaC1 HaUte
..3KlC03)2.2H20 'tr_
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- WIlter -..l.UtY· :L. 1IlICI1* Craetloa 100 In &q\leGU8 pba••
.. aa. -mola.1ity" aDd "activ:Lty- U8 ".. pIlIl:U.l pr...u:r...
_ -De8c=rl"tDr- IIIeAU I "

·aa/RT/lnlO for ~).•• 1W'1m DOJI.aero CO,Dc.. IC01WeI'9_C. erlt.r:Lonl
-6at,uratlOD In4a: COl' Dinerah. 81"log10C1AI'/a.pl '
.10910C.ac:ltlvlty) tor~ ..,.::L.. "lth nry -.n CODCc.traUona
·100'10~putl..1 pl'...ue) COl' 0....

- watel" "1IID1.Ucy· 11 _1. I:r-aetlofll 100 1n aet\leou.a pl't.u•.
- O&a "1II01allty- aDC1 -act:L.tty· ar. gu partial pr-•••UZ'••

"Dt.cr:Lptor- ~l _..

-d£i/RT/ltilD lot" ~l_·":Lt.b lDaM.ra eD~. ~cotr'ftIrv...c. c:rl'tIN':LGnl
-sa.tl.3l'.t:LOD I'DlSex Cor aUM-r-ala. 1I-10g110UAP/kI:'JlJ
·loolOCac=t.lvlCy) tor aqu-enu _peet•••~tb wry __.11 cotteouat1on11
·log101~rt:L.l pruwr_1 lor 0....

-5.15£-12
-2.21£-11

1 .•58--16
1. 68B-ll
2.~0"·U
'.lSE-l~

1.612·11
LUE·n

'1.15£-'0
-2.'SE.02
-~.9.e·0;3
-).02E.01

. -I .::::ItIi:.OO
..'7. '51.00

, -? I1.E_OO
-~ .t52·00
·1.2]E·Ol
"".36£.02
"'2. "E.O(l
-'2. J12.00

'Z'ota.l Il101.. Mo1&r-lty lligl 11 t.r

1.92'112.01 •. t6tt.E·Ol I. t530n.0$
1.175102.00 a.fSUn+OO 1. 15111B'01
1.15.0118.00 S.O:l::::l,.2.00 1.'7.0102.05
I . fSOOl2.00 5.0226'lB.00 1. 15."I:.oS
3.UfSl2-0I 5 ....".-0. 1.17572£'02
1.11196£-01 1.1'"l"·O' 1.5211'B.01
7.n..n-05 3.0Jn,.-0. 1.2"'01...01
'.215122-07 1.0nOl£-01 1.0""2£-01
'."OtOB-OI 1 . 1t5UIt-Q? 1.'))11£-02
1.075112-01 2.71961"-01 ·'.U20lB-ol
l.o.tl'5SE-Ot :2.'700'718-01 •. 5'Un-05
J.I""£-,O 6.n217£-10 1. ,""OE-a.
I. Sf511£-U 1.115fSB-1I 6.'0'"0"-01
7.10:11'511'-11 1.13'"£-16 5.5"'IB-ll
.... ]5Ut£-1'7 1.120'711..1' 5.01110£-11
O.OOOOOg.OO O.OOOOOE.OO 0.00000'1.00
O. OOOOOE:. DO 0.000002.00 0.00000£.(10
0.000008·00 0.000001:.00 o .OOOOOB.OO
o .OOOOOE.OO 0.00000£.00 O.OOODOa.OO
o . 000008.00 0.000008·00 c.OOOOOS·OO
0.000008.00 0.000001:.00 O.OOOOOB.OO
0.00000£.00 0.000008·00 0.000002·00
o .00OOOt.OO 0.00000£.00 0.000001.(10
o .OOOOOR.OO O.OOOOOE.OO 0.000001.00
0.000001·00 0.000008·00 O.OOODOI..OO
0.00000,'1.00 0.00000._00 0.00000£.00

-1.'"

-I."

"YVOO'"
OJIYgOft
S..u...
PoltUal..._.­
calch_
Chlor:Lne
Cult....
c.......
Po.Ion
RegIon
All"
.0.."
Elrc:a.1n.
'l'l'aeGrl:l
'ftlUVI
....UUI
UCVlI
IlPIVI
Clot-IEL!
'PbO.pbol'U8
&1ec:CI'OD
CIlU"go

0.9152
1.000

o. taU
0.'"1

1.911
2.'01

0.3102
1.131
l.no

3.5'UB-02
o.sus

1.000
2.5177B·0'
0.:;:91'
'7 dllt08E:-10 '

1.QOO
1.000
1.000
1.000
1.000
1.0~0

1.000
1.000
1.000
1.000
1.000

:I.tOOR-O::::l

7.7"5'2'01
1.00000£.00
S .2tJ2tE.00
5,3'2112.00
1.~lt"81!:-OJ

1.121152-01
'.311102-0'
1.710'5£-06
2. '2 '71E-O'7
1.01141"-10
1.6Jt?"lE-Ot
7 .721&6&-10
5.U155"-16
1.'OlOlB-'1
, .171t'78-:U
O. 00000••00
0.00000'£.00
1.00000&·00
1.000001..00
1.000002:·00
1.00000£.00
1.00000R.00
1.00000e..OO
1.00000a.oo
1.0.0000t·OO
1.000008.00

Ac:t:lY1t)'

1.0014;.010B·05
, . t!i01.00,S.OS
1.15"691811·05
0.00000000:£.00
0.00000000£.00
O.OOOOOOOOE.OO
1.7107"01£.05
0.000000001+00
'.SI ... 6151••00
0.00000000£.00
0.00000000••00
0.00000000£.00
o.00ClOOOOOE.OO
0.00000(1001..00
O.OOOOOOOOE.OO
0.000000002'-00
O. DO OOOOOOX.OO
O.OOOOOOOOE.OO
1.30U&n:n:8.02
0,00000000£.00
0.000000002.00
O.OOOOOOOOg·OO
o.000000001;.00

Aq. IIIIIIJ/1lUl'

5.""

5.""

l.nIUE·OI
'.,,'U2·00
'5.610UB.OO
5.11051••00
6.1::11'7058-041
1.I"OlB·06
2.2G511£-01
1.311712-06
1 . .3352IE-07
1.011..,,-01
:I. OUliIS8-09
'7.":il:U~E·l0

'.,nUB-ll
Z.OUIUt-16
1.1!5U'7£·ll
0.00000£.00
o .OOOOOlhOO
O. 000~01l'00
O.OOOOOE.OO
0.000002·00
O.OOOOOE.OO
0.00000£.00
0.000002'00
o . OOOOOE. 00
O.OOOOOE.OO
0.0000011:.00

5.n05

5:1305

liIo1\1t:Loa ",~c..... calculated.
S01D1"lcm lIAS&. 461.6i021Ul!5100]
1Q0 w,cC 117.56"'50"'"
"!'OS ler/k,. ]::Z1.10"n1011'7&

SpooeH...... I..t'•• -"1~
. llBNC%TY noe.nH4605UI

"solution .ar_teu ...... 0:f1 ap.cUl~ ~tcy .
SOW'rlOl1 11010 0.IU2812281262Jf Utno
ms Ul.n.OUUUOl gil

H2O _ATER
_2CO] tal NoIIp02C01101
<:1- CI-.... ...
RpO~. 1Ip02.
CO2 CIlII CO2 11111
NC01- NCO)-

". H.
1lP02C01- 1lP02COl-
CO,,, CO)'"
~- ~-
1lP020KC-.a1 1lP020llllQl
Np04CC:O')~.- NpOJCCOJt:ll.·
1lP021OH12- 1lP02COHI2-
Mp02 tCO)) J... lfp03 CCOI t) •• -
KClle.ql •••••.• ta.tttr-llt••ac:Ld.on1)'
RIlOH(aql ..•... to. Utl'ata.blu•. an.1y
HalHCC01l2.21120 ""'0""
Ra3C03.K2o nttIl'1'1Cd'Wltr:Lt.
Ha2CO). '7)QO,-l4&2COl·Hlq)Cahydrat.
N&2co] .1 OH30 RIItron
tIaHC'OJ NabcDUt.
MIIel HaUte
JlA)IlP02 lC011 2 Col JlI_JlUABl.Bll
Rp02CJH (MlGr) HpO':IOH (iIaOrJ
llp0201111g"'l 1lP030l1C.ged,

IIH C·IOO 1111t 11 , pIIIlC-logl.tlltll
o-.otlc CCMlU':LciC\t.. 1.341111
Ilq\IIIlbl"l\l111 RM 1'1. "."5Ul
JODIce: st.r-MlIg't..b eml· 5.61U••
_1~. kgla] I1I1.U
fC031g1, 10l11fC011gl1.

IIH C·l00I ...·11' poNC·lovld '))
o.-oUc coeUlclCl1t- 1. ;run!
Ilq\IUlJ>rI.... "" 1'1. 77. "5161
Jemie strcgeb (II) 1& 5.61111t
_1~, Ilg,a] UII.9)
tC03 Igl, 100 trC02 Ig n·

481
488
4B9
'4S(I
491
4112
493
494495 _,
496'
497
4ge
<\19
SQO
S01
S02
503 '1'Otll 0/1l1'o -1.UU10U8+0.
504 1'1ublJIQ T1UAtion ,
50s • 111......1.".. fo. batell pbl.a 17
506 ll-.elBu);: 1't"I'RAft PI'Obl_, Ml>fV)02 with COJ 1D 'S.61_')}al RaCI
507 DATABUE' _ ..,nou, IlPtVI-"'-<'O]-oII-Cl-Cl~ lIeU41,
508 95.01.)1 ,AooUUI-...·Cl·C01·""·P<>Il U'''''''.PRftO.''l,VFIlI2.RFP'',IIIlFPt'1
S09 Pr•••l.lr.. 1.000008.00 [-J Aft ,......tur.. .3. " ••O~ I-l Kelvin
510

. ~~ ~ El t.al AbuDdaDc•• Cor Pl..b ~1_ .

gl~ 1 ""10 AoQ. "ollUtY AoQ. ",,1U"1ty

515 ) .•585'11.£:.01 1.1101'75'1-1.02 ,. """"B.01
5 'G 1.6na'7UBS+Ol S. S'51US"t.01 ... ,fiU:::IJII••OI
517 5.(250)'11E.00 5.61051)138.00 5.0226111'1.00
516 0.00000000£+00 0.000000001.00 O.OOOOClOOOE+OD
519 0.000000002.00 O. OOOOOOOOB.OO 0.00000000£.00
520 O. OClOOODOQ.E+OO Q .00000000£.00 O. OOOOOOOOR.OO
521 ,1.'50'''0''''00 5. &10'"0"".00 5.022'''75".00
522 0.000000002..00 O. DOOOOOOOI:+OO 0.000000001.00
523 1 .•'75n5'1£.00 ,. U8112'0'£-04 S....U ..t2z:·0.
5:24 0.00000000£.00 0.000000008.00 0.000000008.00
525 0.00000000"'00 O.OOOOOOO~£.OO 0.00000000".00'
526 O. oOOOOOOOB.OO 0.000000008.00 0.000000001.00
52; O.OOOOOOOOI!:.OO 0.00000000£..00 O.OOOOOOOOE.OD
528 '0. ooooooooa.oo o. OOOOOOOOE.OO o. OQOOClOOO,£.OO
529 0.000000~0".00 0 .00000000B.00 O.OOOOQOOO".oo
S30 0.000000002.00 0.000000001·00 '0. OOOOOOOOl+OO

,531 0,00000000"'00 0.00000000£.00 0.00000000£'00
532 ," 0.00000000£.00 '0. D00000008.00 0.000000002.00
53<1 1.47561518E+00 I. 121"260B-0. 5 .U61••nB-OI
534 Q.Ooooooooa.oo o. ooooooooz.oo 0.000000008.00
53!i 0.000000001.00 0.000000008.00 0.000000002.00
53G 0.00000000£+00 0.000000001;.(10 Q. 000000001.00
53, - .. , ..5'251B-15 -5.100171668-15 -5.0n770452-'5

~B
540
54\
542
543
~
545
~16

~~
549

~ DenJiity l:lUed on '1'0$ ud IlIaCi .D1\1Uou UI•. 'l3SUOS.SI GIl
,~ ":rc..~ l'_laUv_ enor- ,va -.cl 4.... :Lty. '0.000000000000000£.000'

554
r;S!i
5~ . TAIll.B OF COIlC1llmU\TI"'" I'OR II10ttK IT.......

,5."
~~ ~...­
560

. 501
562
563
564
505
566
567

~~
570
5,1
572

. 573

'm
576
577
578

·579
580
581
582
503
584
5e5
586
587

~~~
590
591
592
593594 _,

~~
5~7
59S
599
600
601
602 'I"Otal G/1tTW ••. 6n1",,£.01 .
603 Pluh.:Lnt 't:LUaUon • .
604 I m-ra1..... fo. !>e..eII pt.,.. u.
605 '_k TI'IW<T2 ..obi., IlPCVI02 with COl In 5.11...111 lCaC'
606 CJt.ftBU'R1 RMVt41l''''''s MPCVI-..-CO::l-GH-C1-C:IG& eRRUI.
007 '5.01.n ...lllIl·...-CI-<'Ol-_·P<>Il lPlln8l.",,"O,"'._'2.RFPU,RIlFP9&t
~ Pr...\a.. 1.00000a.oO C-I A'DI "I'.-per-atUlr.. 2."£.O~ 1_. a.lvlD

610 El-.t.el~~or "1ub. Probl_
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OmuIlty J:)Ued. on ft).$~ NaCl .alu.tlaDli . 1111 ••S11U1"U. gil
PerC'G1t l'el_'tlve erl'ol' VII Rillf:l daDlilt)' 0 .OOgOOO~OOOOOOOOI:.OOO-"

DI:tIcr1ptor

-1.12.-10
-~ .111-10
I.OU-It
3.UI-l'
2.UB·n

-1.168-10
I.JaI-IO
5.211l-10
1. 0501·10

... '3.451.02
. -:I. 91V.O:a
-jl.u••aCl
-J .21£"00
-1.J6a·0~

-1.311-01
.. 2. '721.00
-'7.'6•• 00
·'7 .•02.00
-? .6'1/:.00
-Ii .108..00

,-V/lLt.r

".t~:35&E..0'5
1.1S0&2EU6
l.15,6fiE-05
1. 'JIOUS.OS
2.0n.,E.Ol
I.U5"I·Ol
.... 1 ...4'1,1.01
S.~0t551-0I

3.n.tOI.-02
s.nOlOE-03
9."UOII-05
1 •11':::iI S:::iIB-Ot
3.U14I1-05
I.nUJE-"10
6."30'£-11
0.000001'.00
0.000001.00
0.000001:_00
0.00000:&:+-00
o.OOOOOE.OO
0.0000010_00
O.OOOOQ8.00
0.00000£.00
0.000001'.00
0.00000£.00
0.000001.00

•. 'n....R.Ol
I. '500n.OO
5.0::1250£,.00
5.0:32118.00
) .131111-01
2.'76U'58-"
1.5405'£-0.
5.161721-07
I.UUII-07
9.115UE-0'
'5.70!lOlE:-01
4.0tl"E-10.
1.1315<£-11
I.U"'I-IS
2 .nOnll-1i
O.OOOOO~_Qa

O.OOOOOhOO
O. 000 OOE_Cl 0
a. OOOOOE_OO
0.000002_00
O.OOOOOS_OO
0.00000£-00
0.000001:_00
0.000(l02_0a
0.00000£.00
o.OOoooa_ao

IIOI...lty'!'atal Mol..

1. '2"''£+-01
. ] .4'7551i8..00

1. ,S03'.+-OD
1. 15UUt--a 0
1.12111E-0I
1.07243.2-0'
5.'USIB-OS
~ .0011IE-OT
4."J70B-01
1.610".-0'
2.216'61-0)·
I.StlHE-IO
2. 6561'£-U

.'.SUU£-II
1.ltlS1£-11
0,11)00001:_00
O.OOOOOE.OO
o .000001:.00
0.00000£.01)
O.OOOOOB.OD
O.OOOOOE:.DO

'0. 00000£:.00
0.000001:_00
0.000002·00
O.OOOOOB.OO
,0.00000;..00

PItT "n.'

Hydt­
0>lR'""
I:Od1ua
Po't&ll_l_
...~1_
Calclu:z.
Cblor1M
suUur
eal"bClft
Po.lon
_,on
Air
Boron
BrOl:ll.1.llle
Tl'aeerE1
'"'(lV'
....(111)
V(vt,
IlPCVl
CleM-elL'
Pbo~:rua
1I:1eeuaa.

Hydtog""
O>lR'on
11041\111
ta'tUd... __I­
calcium
Ollorl1M
S\lUW'
eubon
Po.ton
IMQIOD
AI.
Io.on
IIromJne
ft_,cerEl
ThllVl
...unl
DeVIl
IlPIV'
CleM-(1L1
Pbo.pMrQ.
E.1ect·.r'OfII
C!la<go

0.tl51
1.000

o.,ua
0.'U2
0.3102
2.'0.
1."0
) .t23
1.111

3.5t111l-'3
0.50ll

1.000
2.51151-05
1'.,onl:-lO
O.~tli

1.000
1.'00
1.000
1.000
1.000
1.000
1:000
1.000
1.000
1.000
1.000

Act cod

1.001isU2E+0§
1. ,5UJU2£.OS
1 . 15.165.4128.05
0,000000002.00
o.OOODOOOOE.OO
0.000000001'_00·
1. '1O.t.1,,1£_05
0.000000001;.00
•. ,16;J5!162E_00
0.000000001.00
0.00000000._00
0.000000001.00
o,000000001:.00

'0.00000000£_00
-0.000000001:.00
0.00000000:£:.00
O. COOOOOOOE+Oa
O. C00000002_00
1.0120-.2778.01
0.000000001·0'
0.00001:1000&.00
0.000000001:;.00

Activity

1.11011£-01
1.000DOB.00
5.3:'1.. 0S:.00
5.291UI.00
1.USUI-"
1.95nIB-0.
1.62&11£-06
3 .3"10.-0~
2 .430JOI-01
2.16181£-OJ
J .412121-01
, •.57151E-l0
1.12nSIl-IS
1.2'5tOlit-2'
'7.U6791-11
0.00000••00
0.000001.00
1,000001.00
1.00000S_00
1.00GOOf:.00
1.00eODE_OO
1. 00000a;_ 00
1.0QOOOB.OO
I.ODOOO:S:_OO
1.00000:£.0(1
1 .0 OOOOE.OQ

1.0011UIII.OS
., .'$0110560£.05
1.1SOUUn_05
0.0000000011:.00
0.00000000:£+00
0.00(1000001_00
1.".O$6Ula+oS
O. 000000001.00
".&21~2570.hOO

0.000000008000
0.000000008_00
0.(100000001.00
o.C1DDOODOOE+OO
0.000000001'00
o.OOOODOOD~.OO
0.000000001.00
0.00000000£.00
O.OOOOOOOOE'OO
3.1547'6111.01
Q.OOOOOOOO.l.OO
O.OOOOOOQO£+OO
0.00000000£_00
o.ooOOOOOOR.OO

~. IIIIl/1lur

'.118451-01
9.'''1111:.00
5.nOUI_00
5.'0.n._oo
] .12112S-0'
1.0Inn-04
1 . '20ISE-O'
5.'TlUI-"
1.)151JB-"
1.10116£-07
I.nOUE-09
... 5715118-10
1.01111E-11
I. 51511£-15
1.55tOJB-16
0.000001.00.
o.oooaol_Oo
0.000001..00
o . 000<1 OE. 00
O.OOOOOE_OO
O.OOOOOE.OO
0.000001.00
0.000008.00
0.000001:.00
0.'00008000
o . 00000£+00

1I01allty

,. n'0I5S1£.01
t. ,,,'OUIZ.Ol
S.(l1.U'71:251·00
o .OOOOOOOOE.OO
o . 0000000 OE+-OO
o . 000000001_00
'5. nU"otE.OQ
0.000000008·00
'7.(737)710:l...0t
D.OOOOOOOOB.OO
0.000000008.00
0.000'00001_00
0.000000001:.00
0.000000008-00
o . 000000002_00
O. 0000~0001'00
0.000000001:.00
O.OOOOOOOOg.OO
".5641'52'5£... 05
o .OOOOOOOOE'OO
O.OOOOOQOOEUO
o . 0000000a2_00

~. 1001&<1.,.

'.UlnIUE'OI, .'"U'23••ca
S.0~~50nll.00

O. oOOOOOOClE+OO
0.00000000lf.00
0.000000008.00
S.022'UI3E'+OO
0.000000001.00
li.lIS601:1IE-06
O.OOOO'OOOE.OO
a.000000001:+0 l)
o.a00 DODQaB.ao
O. OOOOOOOOB.O 0
Q. ODD 0'00001.00
0.0000000011:+00
0.000000008.00
0.00000000••00
0.000000002+00
1 •SI1,,.148-0.
'.OOOOOOOOB.OO
0.000000008·00
O.OOOOOOOOE_OO

-:LSOtl:lU'E-15

~. llo1...1ty

10/;1. IIOI.Uty

1.1l0n"lI·0~
S.5'510'U2R.Ol
S.'1002''7 11:.00
O.ODOOOOOO••OO
0.000000001:_00
0.000000Q(l5.00
S.60,50016'1_00
O.OOOOOOClOI:.OO
1. '01252111:-01
O. aOOOOOOOE.OO
o.OOOOODOOI:. 00
0.000000005.00
o.ooooaooa._oo
0.000000001.00
0.000000001·00
0.000000001+-00
0.00000000£+00
0.000000001.00
5. OtlU21~1-05
0.000000002.00
0.000000008.00
O.000000a01.00

..... Ilol.OUty

1.110111UI.02
5.55101l0n.ol
5.610161051.00
o . 00 DOOOOOE+ DO
0.000000001.00
Q.OOOOOOOOI_OO
S.IO"JI16£.OO

• O. oooooooa.l.oo
6.IO'32:n"II:-~
0.000000001_00
0.000000001.00
0.000000002_00
0.000000001.00
O.oaOODODOE:.OO
0.00.000001.00
O.00000Q008_00
o.000 OOOOOE. 00
o. 000 aODDDE.-ao
1. '.22186UIE-ot
O. OOOOOOO~I'O 0
o.0000 0000••0 0
0.0000 'OOOEoO 0

-1.919'tl112-1S

1 .IS" ,.311.01
).1171"'41..01
S.4261570'£·00
0.000000001.00
0.000000001:"00
0.000000001-00
1.95031"'••00
o . 000000001.00
3 .I7Sn~7'11.00
O.OOOOOOOOE+-OO
0.000000002-00
0.00000000••00
0.000000001:+-00
O.OOooooooa·OO
o .OOOOOOOOE+-OO
0.1)00000008-00
C.OOOOOOOOI:_OO
0.000000001-00
:I .,'56157&B.00
o .0 OOOoooor. 00
o.OOOOOOOOE.OO
0.000000001:_00

Solution Par_tv•• C&lcu.late4
SOwrlO1O IWlG 411.115""11312
H2O IPJiIS J'7. '51675"U709
TI>S 11I1.... ' 121. UTtl1124245

] .l5t513151·01
). ,nnot.'£·01
5 •• ::z St.20'••OO
0.000000001'00
O.OOODDODOE+OO
O.o.oooooor.oo
1. '5031J1I£.QO
O. aooooooOB.OO
:J ••'15"611£.00
0.00000000••00
O. 0000 00001_ 00
0.000000001_00
O.OOOOOOOOB+OO
0.00000000£_00
0.000000001.00 .
o.oooooooos-oo
0.00000000£..00
0.000000008+00
3.41545157811:..00
0.000000002-00
0.000000008_00
O.OQODOOOOE+OO

-1.]62"'U£-15

601utlOfl Paramet.l'. "'-S era. ~lUed Dcwlty
""wrlCJ11 VO~ 0.1I1JU51.S0.ln 11tero
TI>S ~n.5"nIlS'~" VII

_IUecI Solution Dou1ty .
IlIlHSl..... ·1I11.I511U7U91

Total 1101..

H2o 1O.TAt
N0Np02COJ 101 1IaNp02coJ lol
Na· ••
C~ C~
fICO:I- HeQ)-
C02l.,z1 C0310ql
~2. . 1I,p02+-
K. H·,
1lp03COl- 1lp02C01-
co)- eol-
OM.. OK-
IlpO~OHIoq I Ilp020K (.q)
1lp02 (COlI 3.- 1lp03 leoJ) ~.-
Np02CC'O))).... N»02(C03)' •• -
1lp02 COHI ~- 1lp021"ln~-
HC'1 (_q) ••••••• to. tll:r.t•• Acld..only
NaOHI~I •..... t.o.t1t.rat.', •••. oDly
IlpO~O'H.VecI) 1lp030HCqecli
1fP02OH1"1') Np020M (.-.or.
1llOJ1lpO~lCOl. 3 Col_D1SA1lLEDJ)UAaLED
NaCl HaUte
NaH'C'O) ......colll;,.
Na2t'Ol.10M20 H&tl'OD
Ifa,2CO). 'M20~2C:O)-H~t.abydr.t..
Ka2co) .M10 Tbtil'lllOM.tr1te
Na3lKCQOJ)2.2IUO ftOblll
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-1."1'10
1.U£-IO

-1.00a"la
•. UI-I.
1.02£-10

-2.15£-11
1..24E-IO

-) .01£-07
'.05£:"11 •

-3 .•5£'0~
-2. '8£.02
-~. '7tt_OO
-J .)9£.00
-'.1SE·oa
-l.UE-.I
.. 2. S4A.OO
-6,83£_00
·'.S71_00
-? .16£,_00
-8.68£·00

IIO/UCu

•. 151.3671+05
:J •1S056£.06
1.156151·05
1."'1.0..51.05­
J .1f7StB.Ol
'.2"11£:-00
1.2J••ae:+Gl

• .3.00)11&-02
3.J]5"E-0.
,.n55.s-oa
3.1I'91E·0.
1.721'''£''05
8.'U12I-05
1.nl51I-.t
1.03IZ01-10
0.000008.00
o.OOooos.oa
O.O-oOOOE_OO
0,00000£·00
o.0000 OE+O 0
0.000008·00
0.0.0001.00
O.OOOOOE_OO
O. ooa 00a:+ 00
0.000002.00
o.GaOOGI.OG·

IIOlarlty

•. "'518.01
l.tn.eE.OO
S.022"'E.00
5.0nOOE••0
5.11120£-••
1.871951·0.
'.SUUE-05
].)"".-01
2.3170IR-Cl1
1.1".OE-07
1.27217"1'-'01
2.102111-'0
3.101C7£-10
.. nUJB-1t .
1.16''2£-16
O.OOOOGE.Oo
O. OOOOOE.OO·
0.00000:£_00
0.000001_00
O. 000001.00
O,OOOOOll.0Q
O.ooOOOI.OQ
0.000001+00
O.OOOOOR+OO
0,00000£.00
O.OOOOOE.Oo

01.'61512.01 '.tS2"Ii:+OS
•• ""93£-00 1.150U'£.06

Total Mal_

l. t:J001Ih01
:J ••7511£.00

~tal Itol••

1.9nna.Ol
].. nS60.E.OO
1.95051£.00
1.'503l7R.OO
Z.OIlIOE·O.
'.2n13I-05
1.1IIO,e-05
1. a,610R-a1
,."nn-ol
•• 6....£-0.
.....U6E...O'
1.OUU£-10
'.116751-11
6.nUn-15
l.lGU'SR.. U
0.000001.00
O.OOoGOI.Oo
0.000008.00
0.(100001.00
O.OOOOOI.ClQ
o.0000oe..QO
0.00000£.00
0.000001·00
O. OOOOOE. DO
o.QOooaJ:.oo
0.00000••00

nor 112.'

Hydr""on
""Won
Sodl....
Pot.MIai--.
MavIte.1....
CIllcl\1l11
Q1Gr1De
S\l.lfur
car....D
f'I).IOD
IM9IC:r:li
A'r
Boron
araol....
"IT.corEl
!tI11Y1
_lUll
UCVII
lIplVI
Clot-IlL]
PllOapI\Ol"WI
Rl-e:trGD
CbarlIo

•. n51
1.000

0.U5J
1.000

o .I.:n
0.tU3
0.)703
3."J
1."0

2.5nn-02
'.'31
1.81'

O.SO'
1.000

3.5111"-05
'.1l55£·10
0.3'"

1.000
1.000
1.000
1.000
1.000
1.000
1_000
1.000
1 .•00
1.000
1.000

-l.n

1.11011£-0>
1. OOOOOE. 00

Aq. -.;/Ut.er

AcUylty

1.1I010E-Ol
1.00000£·00
'5.2IOIOE+oa
S. 2'07)1:.00·
3 ...US£·0.
6.0'onE-01
l.OlU2E-04
,.,nOOE-O'
1.01'81E-06
2.n051£-07
7.7'5nl:-Ot
3.Dl'27.... 1o
6.1U.3£-15
1. C:J6,SB-:;U
1.12nO£-1I
O.OOOODR.gO
o.OOOO.E_ 00
1.00000a.00
1.00000'S·00
1.00000£:.00
1.000001:.00
1,OOOooa·00
1 .000001.:.00
1. OOClOO~.OD
1.00000B.00
1.00000E·OO

1.0.I1U.5E.05
, .1'512'''''.05
1.1S.'SU,3£....05
O.OOOOOOOOB.OO
0.000000002..00
0.00000000••00
1.7.0'UIS7E.050
0.00000000'£.00
9.111••011..00
O,ODOOOOQOB:.ODO.OOODOOOOK+OO
a ,OOOOOOOOE_oO
o.ooOOOOOOE.OO
0.000000001:.00
0.000000001.00
O.OOOOOOoDI.OO
o.ooooooooe. 00
O.OOOOOOOoR.OO
'S .10'U26,R-Oo
O.ooOOOOOOI.OCl
o,oOOOoOOOz.oO

, 0.00000000••00
0.000000001.0.

O. OOODODOOI+O 0 eb&rge

6.51'70 .

lUI .•atU.8.)U ,,1
0; 00000000.000000._000 ,

1,3US.2"01
t. U5oIGI.ClD

.... ,&11<y

!lol.Uty

•.nU2£-01
'.91UZ2.00
5.'10012"00
!i . ,at5QI..OO
5.1115••• ••
3.0''''.'0'
5.0152'.-05
1.nn"·07
Z. SII15£-01
1.]]5Ils-01
1.42122£-0.
) .•U21£-10
3.Ul"I-10
1.115JU-I'
'.1nU£-1I
O. Dooooe. DO •
o.OOOOOt.OO
0.000001:;"00
0.000001·00
0.000002.00
0.00000••00
0.000001.0(1
0.000008.00
Q .oooaoa...ao
O.OOOODE"OO
O.DOOOOB.OO

·S.t.u

:::~.!';:~~~~Y~·-::~yf~~~~::: ~~r::.-:=:.
-Da.crlptor t ...... 1

-(la/ItT/lIIIIO II!cr ~cl•• with IIOJuorc· eone•• CeoAYarQI*ftC:. oC:rlt..r'!ah)
-s&tur8tlon l.ndIex tor alDen1., 51-10910 (IAP/Bp)
·log10cactlyityl for aqueou. ~l•• with "tY -.11 cl2De'tmU.tla~

-locrl0tpe.rU.l pr•••\lJ'•• for guu

.sp.eUlc Col\ltioZll DIMity .
DlNrT't 111•. 83t6U5017Z

SolutlO11. P&r...t.n. c.1CVIlaud
SOlmlOl'lllUS '01.111535'015"
IDO llUl ,.7. ?l67fl2,""0
TDshJ/.kv) ::12' .•,6]IU10tI2

8Dlu.tlOQ hr....t.n Bu.. OD Specified DlUity
sournCIN YI:lt. c. UnI2J,.,I:a.&,356 Uura
""" ZU.5S54SfUUll ,11

=~~ ::~::l:: :cr:O~V8~~l·:=t;- O~~::O:'~::~~~:,:~~i:+Ooo:11

_!flod solQUoD DoIwlty
1lIIRllrT't IUI.UU20.0)U,

Colu~1C111 hr...t..Z'_ ......0 011I speelU,e4 DI1.Wlty
ISOWTlCH VOl. D.:SIUfiiU152U41Q "Ut...
'l1lS U) .5'2U'0'UlI "1

soluUon PILr_t.iRr.. c:alculat..s
ltOlRnCII KlISs Ul.10122Jtt6UI
H2O .....S U" .II131742SJU
'nlSC,'IqJ) J27. '052'510'016

-3.03715'OJII-15 .5.luuo,n-1S -5. 22116i,0"15

DeDl:lty bue4 on 'ft)$ IiDlS ",-Cl .oluttQU
. Pwrcct relative enol' on JlaC'l Clt:bilty

pH (-l""laN'II, _1-1""1 ..... 11
OAIiOtLe co.t:Uel.-lt- L:3·U681
Jlq\IIUbrl.... OIl Ctl' 11.IOJOn
louie S'trengu. eM.. 5.610011
~lty. IqJII03 1111.13
rco..,I. 1""lfC0311111-

..
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.......

-----.......,­_..
ea,u_01.._

~~--,.-,-M,-­~,.........1
~nvl

"'Uill
.,VII
.... IVI
~10I·11I.1­II"".....~

..........- ..
• r·J)-, .... ,- ..'."",1._'.21"_10....................-•. ..,....0}

·3.fTl ..-' ..", ..
• ••1 ..
-I.U"'.I··'.t"'...-,..-., ..
_•.nE ..

-'."""01

·I.n._••
-'.""·0',.U.....
' r·u

• 1-..- -..1.'21_01.........,
-'.'lr·..· ·.3
• 1011...........
• ....1 ..
·'.IH ..
-'.UI-.I...." ..- -.........
-'.•11'"
-•.n ....

..,u•••
'.'U'U.OS
' .•1111"''''
1.114" ..,.,..) ..
'."n11·.1
1 1 ..
t n ..
t.U ·.t
...." -n
I.""u..·n..,....-..'.nll_
I.u........•.)_1"''''.........-...._'".._.It.._­.._­.._.".._....._It.._--.._...._...._-

"''''H.'',." ..
I . ., .
'.'12 ..,.".n..·tt......) ..-.,
.......1..•..
I.IIUH_I>
1.n _..
t.n I·..
......ii_'.nu..._
1."'U._1I....._­.._­.._­.._­.._.Mt._."•._·tt.._"..­.._........-

"lully
..........1............
..u~n .
,.nlln ..
1.'U•••_"
' ....n ..•..'.II'U...
l I ..• .., ...............
'.''''lI-...........-"I.'"....·"
.........-J)
I.,un..n.._-.._...._....­..­.._­.._....._-.._...._...._-

'.l)lIn...' ..,un."..'1........
I.n1l2_
).tUII ..
1 111-...1 _ ...

I.U""'·.'
~.'IIIS"·"'.11110"'11
l.n.....·11
'.nn"'_11
• ........·11.._....._­.._­..._...t.__.._....._.".._.It.._­..­.._-

~t 1001••

1 .•••ln••'
••.,HI ..
I n ", .1."2U._"
).11101....,.
2.....n·..
'.,,"'1-0'1...........
'.111""''''1.1'11".....
'.n.na-I•
........·11
l.n'UI-II
•••01.....-11•._.11.._­.._­.._­.._­.._­.._.".._-..­.._­
•._.tt

I.,. ..
t N ..

'.''''''·Mi ....UI-.,.'.n.._ ..
,.,u..l-n
1.II.n.·..
....n ..
•.n' ·"
'.,nUI-II
'.IIISH·n
........1-10
1."Un·1I.._.".._­.._­.._­............'._·tt.._ ....._...._...._...._-

'1."

'.nn,.tt•'.M••
•.•nl•..,.1
).ltl

I.'") , 2
t ..

•.UU
'.n•..........,.­

1.nUr·1I
' ••11•..-..-..-..-..­..­..­..­,.­,.­,.-

......
•.••u
•.n ..
).ltl
, .•It......_.,
I.'"I.'"

•.UU) ...._i..­l.,nl.l:·11........-,......-..-..-..-..-..-..-..-..-

1.'......_.1............
'.u.n.·..
i . .,nn...
•.)nur·..
' ......r·..
'.HIlIK_'"
1.12.25.·01
'.nOl.._nI.nn.._
.....nt- .....,. ..
~ il-II' ,..·n
•.70 _..t._.tt•._.tt'._.tt.._.",._.tt'._.tt
I._·tt'._.tt
'.tt_.ttI.tt__.._-

....tw......._."
~.Ilso..._..'.2U,.,._..
'.Tnnr·..
~.nu_"

i.''''II_n
~.utur-...,.)tn _..
'.U -II2..,"R_••
' ur-n, -...._­.._­t._·".._­t._·".._­,._....._."
1._'"1._....1._'"

I.U...' .
I._I ..1.-..' ...•.U_
) •• 010'1.....,
l.nHu·n
....IUI·...
1.111011-'"
~.U""_"I ...nu-u
~.Ul'l...-lt'.''''._to...."q.ut.__..........."t.__

t."_."t._"t._·t .•_

t._r_..­t._.r_t._."
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....ter ·,JIIC\IlaUcy· t. 1:101. !E'.ctloo tao In aqu,eou pbA••
.... au "1D1.Uty- aDd ·.elC.lvlty· Ue .,.. ~I'U.l pr...ura

·De.lcrlptoZ'- -.aDa.
·4Q/IRT/IalQ Eat -s-elu with DCJI:IiIU'O CODe•• 4CODve~KIoC'. crlurlOD)
118atlUatlOft IDdu: tor 1ll1'-l"&U••1-lovl0UAPJbpl
·log10lactlvltyl lor -.qu~ ~1.. with very .....11 colIC&lratloaa
-10010 t~'t1.1 PI_IhQ'.) Car ......

liolutlotli Par...ter......s OD sp.clUed J:MIUIlcy
soW1'lQN VOL O. :111'23161"02'2] Uten
ftlS 2n ,S.,61••S1615 V/I

Dncttptor

- •. 112-06
"'.OSE-OI
1."B-1I1
:J .19E-U

-1.US-01
1. :atB-01

-, .UI-01
-1.038-01
-1.'IR-01
-3."'8.03:
-2.'6'.02
.. , .O],B.OO
-] .121:.00
-, .))8.01
"1.2JE-Ol

. -.1 •JlI·OO
..... CSI"OO
-".6'£.00
-1(.t8S·0Q •
-6.27B.00

.;/Ucel'

I. ,S21111'OS
).15011e·O'
1.1s.t6SE.0'S
:J, .780271.05
S .... .uSIE.OI
l.050501.00
'.S',01£-01
I.U'16£-02
•. 0&8'81-02
3,"616£-0'
1.2'''1£-03
1.626"8-06
1.UO'''E-04I
6.515"1-05
5 .105'1I-0'
0.00000£.00
O.OOOClO£.OO
0.00000&+ 00
0.000001:.00
0.00000£.0(1
0.000001.00
0.00000'1.00
0.000006·00
0.00000£.00
0.000002;.00
O.. C10000E.OO

IIolulty

6.t69538.01
.: ,.tOOB.OO
5,011171.00
5.021481:.00
• ...6"1-0.
50 .01]1;0£-05
1.615UI-06
1.lll'U-06
2. "15SE-0?
I. UnOI-01
l.2'OUE-OI
1.601201-0':). '6."'.-10
1.5'1121-10
1.750748"'16
0.000001.00
0.00000£.00
O.OOCOoe..oo
0.000001.00
0.000008.00
0.000001·00
0.100000••00
o.000001.00
0.00000£.100
0.000001.00
O.OOOOO!:.OO

Total Mol..

l.nO"B.01
l.67S621'00
1. , 50.58.00
1. tSO.6R.OO
1. os102£-0'
I. ".S11-0~
1.64H20E-O'
... n4'IE-01
1.1611911:-01
6.646]1£-01
1.26622E- O.
1.01231B-0'
1. U:U'I:"'10
'.1121211-11
'.lcaUE-1S
0.000001.00
0.0000002.00
o .OOOOOB.OO
0.00000'·00
0.00000..00
c.OOODOI+OO
O.OOOODE.OO
O.OOOOOE.OO
o•(ll)oooe. 00
o.I) 00001:.00
0.000001·00

nrr V2.2

HIT V2.3

-2.26

Ilydrog..

~""1'041...
SJrrotu.i\illll
MagrIIdlum
C111c:1-.
Chlorib.
sulfur
eorbo~

, Po.lI0D_r....
Ai.
Bar""
1rOaiD.
n.I:W£1
'ft>(lVI
","un.
UIVII
IIplVI
Clot- tELl
Pbo~boruJ

B1ect.'r'OR
Cbarvo

0.'lS2
1.000

0.100,
0.9Ul
o.n01
1,5'711-01

'.001
0.5U7
1."0
1.611

2.5"2£-05
2.020

".120.1:-10
1.000

0.'911
1.000
1.000
1. DOD'
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.0100

Activity

1.1I0S0B-01
1.000002·00
S . 2'000£.00
5.21'992.00
l.n5<l£-O.
1."7U]I-OI
1.1'72UII:-05
6.17070£-07
6. "IOOE-O'
4.4l0"B-0'
9.t2IU.E-U
1.16116£-01
).:I3olJ£.. n
1.'7'U,0£-10
5."35"2-15
o.oooaOE.OO·
0.0000011:.00
1.00000e.oo
1.000001+00
1.00000R.00

.1.000001.00
1 . 000001:.00
1. 00000£.00 ~

1.000002.00
1.00000£.00
1 .000001+00

Aq. Iog/Htor

1.00nnl'E.(lS
'.'511061'£'05
1.1S.'54111.0S
(1.000000002·00
0.000000002.00
0.000000008.00
1.71021S5:11.05
o.oooaOOOO:l.OO
1.lll0n"B.01
0.0000000011:+00
0.000000002.00
O.OOOOOOOOE·OO
0.000000001.00
0.00000000••00
o•DGO 000005.00
Q. ooa oooaov.oo
0.000000001:.00
0.00000000£.00
1.071265111-01
0.0000000011.00
0.00000000£.00
0.00000000.+00
O.COOOOOOOI.OO

1.5l5'

1.2130

1111.'20.,...1100 gIl
o .OOOOOOQOOOOQOOOI.OOO ,

MoliUty

•• nlSn-OI
'.9"':1£.00
5.610001.00
S .60..9;.00
, .•26511-0'
5.nI051-0S
... OUOl:l-06
1.26nlB-06
J.:JU'5DR"-07
l.ll61l1-0'
3.6iU'51£-01i
1. '11018·0'
• .205:172-10
I, ,nIOB-IO
I. 'S5552-16
o.OOOOOE.O()
0.000002.00
Q.000Cl08.00
O. 0000 DE.OO
O.OOOOOE+OO
(I.OOOGOE:.OO
O.oaooozoloOO
0.00000;.00
0.0(10002.00­
O.ODDOOI·OO

. 0,000001.00

,..."

6.6116

'.U.lS&fi211:.0l
•. "'115"'.01
S. 0~2"120'R.OO
0.000000008.00
O.OOOOOOOOE.OO

• O. OODOOOOOe.oo
S. O~U.otIiSE:.OO
0.00000000£'00
, .•nn56tE-0.
D. ClOOOOOOOE.OO
0.00000000£.00

.. 0.000000001:.00'
0.000000.001.00
O.OOOgooooz.OO
O.OOOOGOOOB+OO
0.000000008.00
0.000000008.00
0.00000000.+00
'.5U10S001-0'
0.000000001+00
o.OOOOOOOot·OO
0.00000000"-+00

-2.661151131-15

1.110l1351••02
5.S5n..On.01
S.610000111·00
0.000000001.00
O. DOIOOOUGH_aO
0.00000000£.00
5.60'.'2"1.00
0.000000001+00
1.0SJ6IUII·01
Q.000000008_00
0.000000001.00
O.OOOOOOOOE.OO
O. OOOOOOOO~OO
0.000000001..00
0.000000002.00
0.000000001.00
o.OOOOOOOOB_OO
0.000000001.00
S.06".9:JSt-Cl'
o. 000000008.00
O.OOOOOOOOE.OO
0.000000001_00

-'.".611111-15

Dma1ty baaed on ms GId HaC1 eolutioDil
Percent rel.elv. enor va Rael dandcy

2 ••6060U'I.01
1."6202121.01
5.626U25JE.00
D.OOOODOaoW.Oa
o.OOOOOOOOB.OO
0.00000000£.00
1.'501'211••00

, 0.000000001.00
3.'7".203£+00
O.OOOClOClOOE.OO
O.OOOOOOOOB+OO
O.OOOOOOOOB·OO
O.OOOOOOOOB..OO
o.0oOOOoOOE+Oa

, 0.000000001·00
0.00000000••00
0.0000(10001.00
0.00000000£;.00
2.67S615"1.00
O.OClOOOOOOE+OO
0.00000000£·00
0.00000000••00

-1.02Ul'O'I-15

1120 WA'IZl
_2CO) (.. KaNpci2COH.I
tb,. aca.
ct. Cl-
IICOl- IICOl-
CO). CO:l-
COl1.ql COl10C11
OM- OM-
1IPO:iI:. NpC2.
_'COl- _lCO)-
_'1to2I'-- _2 (C011 1__
fl. ft·
ftPO:iI: (eo3l1 ]..... NpO:Z (CO)) ;) .....
_'OIUoql _'OMloql
_'IOMI1- _HORI2-
HeU_ql .••.... tD.tlt.rat•.•d4.oDly
MliOH(aql •••••• ta.tllC:I'.~.bU.e.OfIIly

_'OIl I "96OllJ _'0M1 1
_lOKI_~1 _20MI ,
...211I>021<:011110' JltlWILIlZ)JllDllU:ll
taaCl KaUte
NaHCO] Nahc'011 te
N&2C'C3.10H20 "-troD
II02C03.'1I20~COl-IIOp'__'o
Ra2COl •H2o lftIe!"lllllC:l:l.ltrlt..'If tCO] U. :uao Trona

~ l-IOlIIO,II'II, l"IIIl-IOlII-'1I
_.1. CMUI.IoD.- 1.261'21
IlqIlIUml.... RH 1'1. n .•OU7t
r....l. CtrClgth ••1. 5.610010
Delolty, ""/a] 11".12
lC02\;I, 1000llC0211111-
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'I'Otal 1101.. MblUlty JIO/Uter buc-riptot

1.9)0]7.+01 ••06'51£.01 8.952711.05
l ...7U28_00 1.,..7I1B.00 3.14"'1.06
1.t509l:l:+00 5.on67£.00 1.15.601.05
1.,50t,••00 S .021))••00 1.?102IR+OS
J.47""£-0. I.US.O"·O. 5.08)5£.01
•. 16855£-05 1.)51),"-01 , .521301;.00
1.0''51''-0. 1.7713'£-0. ..71315£-01 -1.158-01
5.770'5£-01 1.11550£-06 4i •SJ.07.- 0:3 -1."1l-01
4 •71161"-01 I.IUUB-O' J.2......·01 J.23£-01
t.6it'Ue-OI 1.1962:1.-01 l.n610-01 '.'6£-13
1.11101£-01 •• 017....·01 1.11711"-01 .J .51£-0'
'.n.01..·10 2.21116..·0. 1.02'55£-0' . -I.O}£-O'
".IUltE-10 1'0"011:-01 1.07;1:4181..06 1.15£-0'
'.0'1.01-11 1. 511.11l·10 . 0 .•1655.·05 -2 .•0£-09
1 .•5"1£-10 4.;uiOUIi-U I.Jt11tB-OI -'.60"·00O.OOOOOa.OO 0.00000._00 0.000001;+00 -2 ......02
0.000008'00 0.00000"-00 0.000001.00 -1. tol.Ol
0.000002.00 0.00000£+00 0.00000:1_00 -).03.+00
o.OOOOOE.OO O. 000008.00 O.OOOOOB.OO -) .1521:·00
o .00000£.00 0.00000••(10 ;0 .00000._00 -t .))£.02

, 0.00000&.00 o.OOOOOE_OO O.OOOOOE.OO -1.;1:,"8-01
0.000001_00 C.000008_00 0.00000£_00 -2.318+00
0.000001.00 0.00000£.00 O.OOOOOB.OO - ••16£'00
0.00000'.00 0.00000£.00 0.000001.00 -I. UE+OO
O.OOOOOB·OO 0.00000'8+00 0.000001·00 - •• 511l.00
0.000001·00 0.00000£.00 0.000001'00 -5.17.£.00

-l.U

HYd<.....
OllylJOD .
SOd.....
Pot.u.. l\1111
Mgoul\IID
c:ale1\11l
etJ,loJ'1ne
SU1tu.r
C'a<bon
Po_IOD
......1011
1\.1.
"rOIl
IIr-.lne
ftae• .r21
'ftl(lVl
....CJlIl
UCYlt
Ill>lV)
C!o<HB:Ll
-opho....
EI.ctron
<:bUg.

0.U53
I.OGO

0."'39
O••UI

·0. )TQ)

1.5"11-02
0.541'7
2.'01
1.1"
l.IU

Z.51t.£-05
.' .1125a·10

3.920
1.000

0.:1:911'
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
I.QDO
1.000

l...a·oO

1.001'J.USB.OS
1. '514'50::lZ.05
1.I5U55611l.05
0.000000001.00
-0.00000000£.00
0.000000002+00
1."'01&541£.05
o.OOOOOOOOB.OO
1.3315'.3151:.01
0.00000000£.00
o. OOOQOOQOl_OO
O.OOOOOOOOa_OO
0.0 OOOOOOOR. 00
o.000000001t.00

, 0.0'00000008.00
0.000000008.0.0
0.000000001.00
D.OQOaODooB·OO
? '.'04.56:1R-0~
O.OOOOOOOoa·OO
o. OOOOOOOOB. 00
o.oaoooooo•• OO
D.000000002·00

7. '7105-41:-01
1.000DOS.00
5 "31.'IE.00
5.28971£'00
] .6"602-04
1.UUls·0'
1.612.'!5E-06
t.81'7"'E~06

3.06]'78-0'7
4.00"8.... 0'7
3.U671£-n
2.01615a·18
... 651.41:-D9
l. '51tOS-l0
1.01101£-16
O. 000005...00
0.000001l·00
1.00000.._00
1.00000,£.00
I.OOoeOE_OO
1.<l0000R+00
1.00000£·00
1.000002.00
1.00000S_00
1.00000E.00
I • 00000£_00

Activity

1.001'7""'1£:.05 1b'\tr09C11
7.'SUn3SE.0S! ~
I. 15U5511E.05 • 6041_
0.000000001.00 Potu.aI....
0.00000000'.00 ~1\IIQ

0.000000008.00 c&lclwa
1. 'IO:n05f,••OS CblorlDe
O. '00000 DOO••OO SUi ClU'
1.2:371Z6)la_Ol Carbon
0.000000005+00 Po_IGJ)
0.00000000".00 ......Iou
0.000000001.00 "Ir

'0.000000001.+00 JoroD
0.000000001:..00 8rGla1De
0.000000001.00 n-ac.r81
O,ODOOOOOO£.OO 'DIiltvl
0.00000000"8:.00 ....un)
0.000000001..00 UtV!)
7.67526012£·01 "PtV'
a. 000000001.00 CUM - 4110'
O. 000000001:_00 Pbo."bo:nu
0.000000002+00 I:l-eucm
0.000000001.00' Cb&<go

1.'250

11.....~OU00631" '11
o.OOOOOOOOOOOOOOD._OOO ,

Mol.Hty

'.31851£-01
'.ttUOE·oa
S. &1000.+00
5.601122.00
•. "205£-00
1.1....£-06
J.nSSIE-06
1 .•5U88-06
1.)5S:J1E:... 01
1.3161n·07
1 .•77'IIl-OI
1.55SIO£-0'
1.lInSE-ai
1. '5110£-10
6.'SII'E-U
0.000008.00
Q. OO~OQB.OO
O.OaOOOE_OO
0.0·0000'£.00
O.oooooa_oo
0.00000£.00
o.OOOOOE.OO
O.OOOOOB.OO
O.OOClOO£.OO
O.OO<lOOE.OO
0.000008.,00

aq. Molarity

•. ':11'1621'''_01
... '''.1'016£.01
5.021675772.00
0.00<1000002.00
0.000000008.00
0.00000000••00
5.011101872.00
0.000000001.00
1.ll...12.tlt.... 03
0.000000001.00
Q.000000008·00
0.00000000£'00
0.0000 0000••00
0.000000001_00
0.00000000••00
o .000000 001.00
O.OOOOOQOO!.OO
O. DQODOOOOE.OD
:3. J'52,:nI51;-O?
Q.000000002·00
0.000000001·00
0.00000000._00

-:J •l'ZS60SU-15

1.3117

Aq. IIol... lty

'.t1t151J1B.01
4."'8&0'''.·01
S. 03::141:)'7 ..1.00
O.OOOOOOOOE.OO
0.000000008'00
O. 000000 001.00
5.01111551.'00
0.000000001.00
1.0216611J2-0]
O.OOOOOOOOS_OO
0.000000001.00
O. 0000 00001l_00
0.000000001l_00
0.000000008'00
0.000000002_00
O. oooaooo OE.OO
0.000000008.00
O.OOOOOO<lOE.OO
:I .2nl""'1.. 0'7
0.000000002_00
o.000000008.00
O.ooOOOOOOB_OO

-0.00UIHI£-15

1.110113111:.02
5.551201.2122.01
5.61000081s_00
O.ooOOOaOOR.OO
o .GOOOOOOOE.OO
o.OOOOOOOOE.OO
5. '01510ltS.00
0.00000000••00­
1.3'''''2511-03
0.00000000£_00 •
0.00000000£+00
0.000000008.00
0.00000000.+00
0.000000001.(10
O.OOOOOOOOB_CO
O.OOOOOOOOB.OO
0.000000008.00
o.oooaaOoOB.Oa
:I. '7"5UllOl:-0'
0.000000001·00
0.000000001'00
0.000000002_00

....).76701'1fi2-15

1. 11018165B.Ol
5.55111011B.Ol
S.61000051.+00
0.000000008.00
o . 000000001.00
0.00000000••00
5 •• 0171...2_00
0.00000000£_00
1.16118101.·01
O.oooooaaO.B·OO
0.000000002_00
0.000000001_00
0.000000001+00
0.000000008_00
0.00000000£.00
0.000000001.00
O.OOOOOOOOE.OO
0.000000002.00
J • I 1660"'.-01
0.000000001·00
0.00000000••00
0.00000000&.00

- •. 121616802-15

- wat.r -.,lalitY· b ~le hacUon )DO lD .-q:u.eou..a pbaa'­
... Qa8 -lI!I()laUty· aDd. -.ctlvl~· ar. ou partiAl pt__tU'u

•oeacr iptor- ...."..
"dG/WfHnl0 tor .,.ci.. with lKUll_ro -=onc=•. 4eon~rg..ee crlterioDt
·hturatlo:n IIId.e.JI tOT aiDerab, '1.1OCJ'IOnA"/~) ,
·logIO ••ctivity) for aquilOU8 1lpeC1_ with ,very ..-all conc:.traUona
-loglO IperU_1 pr_.~) lor v-.. .

1.860"6151_01
:3.661101'.'••01
5.016.5021£.00
o.OOOOOOOOU.oO
0.000000001·00
0.000000001.00
1.150516611-00
0.00000000£.00
J .67606858£.00
0.000000001l.00
a .00000000£.00
0,00<:1000001,.00
0.000000001:.00
o,0000 OOQOI.OO
o.00000000E_00
0.00000000£_00
o. 00000000£,. 00
0.0<:1 000000••00
:II ...,SUS,eB-OO
0.00000000:1.00
O.ooOt:lOOOQI.OO
0.000000008:_00'

-1.110107118·15

~U1M solu.tion o.Dalty .
DElfSI'I'r 1181.1200]00"13 ...11lI"1 • gl1

solution tar_tel''' aue4 on SpeclC1ed o.ultY
sown"" \/OL 0.,....0735616511 11....
'l'DS 211. SCleU76I,n· gil

Sol\ltlo~ -!Par...t.rII, calC\&~ted

BOWl""" 1W/8 ••,.786111)60571
1U0 1W/8 167. '51116521067
1DSlgIJtv) 11'.11111052167,.

1 •"'0111051l.0 I
:I .'S.::I"'1£.01
S .•2'S,'O'E.OO
o •000000 00••00
0.000000001_00
0.0<1000000:&.00
1.'5068nlll_00
0.0(10000001_00
l.,,'6<1U51£.00
0.00000000£'00
0.00000000£.00
0.000000008.00
O. 00000000£-00
0.00000000£.00
O. OCi OOOOOO:a.OO
O.OOOOOOOOE.OO
0.000000001l.00
0.00000000£_00
1 ••1561S'81·00
0.000(100001:_00
0.00000000£.00
0.00000000••00

-1.11167037£-IS

pK ,1-109( .... ))' poH(-I... ''''hll
OPOt1c co.rUclet- 1.2tl58S1
Bqu.iUbrlW111 RH 4' I. '77.1051'5J
101)'C: strength ._1. 5.'10141
_Ity. kg/Ill' '1188.12
rC02 Igl, 109I1C021gl1 o

IQO .'lIlIl
_leoIC.) _lCO'I')
Na· ....
cl- CI-
IICOJ - IICOI·
col. CO)_
0"- OH-
co2caq) C03foaq)
NP03. HpC2.
IlpOlCOJ - IlpOlC01-
Np02 (CO]) 2... NpO~CCOl) 2e-
"PC)2(C'03)..... MpOzeCO].J ....
Ii_ H.
IlpOl0KCAq) IlpOlO11Caql
1lp02tOllll- 1lp02COIIll-
HCHaq) •....•• to. t.ltrate. Kid. ably
H.aOMI.q) •••••• ,o.t1......_.ouly
IlpOl0K I.god) IlpOl0'1I ogod)
NpC)'O'HIUlOr) Np020HCallDr)
1I011lp02CCO'1 1 C.l ..J>ISULIlIl..pl_
~) Ka:Llt.
NaHCOl NahCOUt.
NalCO) • t OH20 MatrOli
kJeo'. 7I1JO~eoJ-_'0hylI>&t.
Iia2CO' .tOo 'l'bel"llllOM.trlte
...IKleo1l2.111J0 TroM

\107 TIl..11I01_
\lOS
"ag
1110
I I I I
1112
1113
1114
1115
1116
11"
1 116
111g
1120
112\
1122
1123
112~
1125
1126
1127

m~.
1130
1131
1132
1133
1134
1135

m~
1136 .
1139
1140
l1f.l

m~
\144
1145 OCUli ty bued on 1"DS arM! HaCl .olLl1t..1ou
~ ~~~ hrc:-,t: relative error VII Racl csan.U,y

1148
1149
1 I50 ~ABLe OF COHC3I'I'l\ATIC111S l'CR ,BIoTal trS'I'Dt
m~ _10._
lHiS
1154
1155
115G
'157
1156
1159
1160
\l81
1162
116~
1164
1185
1166
1167
1168
11119
1170
\ 1,1
1172
117~1
1174
1175
1176
1177
117&
1179
1180
l1el
1182
1163
1184
1185
1186
1107
1188 1OO'l'IlS.
11811
1190

m~
1193
1194
11115
"96 'TOt81 afR"1"ll .... fi]507111£.OJ
1197 i"l_blng Tltt'.t1ou •
'198 • love:ral00e IE'Ol" betc:.b pb~ 21
1199 lI'-..c_" UI'I1ATE h"Obl", ",lvlOl wl<h ell] ID 5 .•_1.1 IOACI
1200 U.DBAS£, _.""u, Ill>IVI·..·COJ-OII-eI-CI06 11'-'0) I
1201 '5.01.11 MIIlIl·...-eI·eoJ·....·_ 1_1t....no,Ptl.RPPOI.l.RFFt6.IW'P'o,
1202 Pr...u:re. 1.000008.00 (-) ,,'ftC ~I'.t:ur.. ;L9Aa.02 (-) ••lvlD
1203 '
'204 El~:t.l~•• for FIUh Probl-.
1205
1~ TIl..lII01..

1208
12011
1210
121'
1212
1213
1214
1215
1216
121<
1218
12\9
1220
1221
1222
1223
\224
1225
12'26
1227
1228
12211
1230
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Page ]88

- MeteT ·lDCIhUty· 18 8)1_ frllctlon taO lQ aflU"UI pbule
- 0&1 -lIIIOlaUty· IN)I.'I ·ar:::t1v1ty- u. gu ·parU.l pr••.ur••.
- -Dllllt:::rlpcor- -.nil
·~fRT/lDl0 for ~1•• wlt1'1 DOlJ.Z-UO cone.. IconvergtIDe. crlurlon)
-S.~\lr.tlOD lbdu 1:01' ainel"•.la, '1-10010 llAPfJtap)
·10910Caet1V1ty) tor aqueoull ~1.. wltb very ...11 cOD.emtratlOD11
-loaJOtpa.rtla1 pru.ure. for 0....

.,JUt..E' ·De.c.l'lptor

l:tSj212E:.05
, .Ut6SE·OllS
1.1'5'''2.05

1Io1u.!ty

,. gnS&E·Q1
1.114151'£·00
S.02.:1UR.OO

~Ulttol..

1.93105'1:.01
3 .•'756)8·00
1.,S116••00

'I'ot.a1 Nol.. 1I01ority IIIlIl/Ut.r tlJI.e~'pto:r

1.IJOn••Ol ".'U5'£.01 e. ,5:;.73£:.05
, .&75UB400 e.94'151'·00 J. '.'11£.06
1.951031.00 5.Q~3"R.00 1. 'SU6E.OS
1.150531.00 5.02116£.00 1.110Ut_OS
, .•17191-'" 8. '77218-0. 5.""6'E.Ol
1.26U58-05 2.1S&651:-06 1.292"••01

-2: 828-071.1"201:-06 •• '747·"B-0' '.0'615£-Q2
] .]80UE· 07 •. '02'5i'E-07 '.U".E-02 -lI, "!i:-01
'5.JfiifiitOI:-OIll 1.1015lE-07 . 5.)7525E·02 1 .•n·Oe
•• 61701E·OI 1.19'261'07 1.'2614E-02 1.7>8-11
2 .7&2218, 01 7.os,nl-08 . 1.1992$8-02 -1.218-0'
2.02517E-0' '.'50'"1..0' 1.01571£-01 I ..U£"-OI
3.&U1'5I;-10 6.212018-10 6.:U116E-0'J 1.77E·oe
'.071&'1-11 1.562161-10 •. &70'2E-05 -' ••2E-g.
2.125158-16 7.272108-1. 2.20'23£-0111 -6.2I8-0e
0.000008.00 o. 00 OOOE.OO 0.000001·00 -;2 ••1£.02
0.000008.00 0.000001.00 0.00000£.00 -2. t5R.C12
o . OOOOO£.C 0 O. 0(1 OOOE. 00 0.0000018:.00 -3.0)8·00
o .cooooe.oo 0.000008·00 0.00000£.00 -3.63£.00
0.000001·(10 O. 000008.00 O.OOOOo:e:.OO , ·'.]2£·02
0.000001.00 0.0 OOOOE. 00 0.000002.QO -1.2'8-01
o.00000£.00 o.aooool.OO 0.000001.00 -2.:S0S.QO
o.00000£. DO 0.0001;10'£.00 0.000002+00 • ".028.00
O. aOOooE. 00 o.OOOOOE·OC O.OOOOOEoOO - •• 015£.00
O.OOOOQ!.O(l 0.000001.00 0.000001·00 -& .:)ss.oa
0.00000••00 o. 000001'.(10 0.00000£.00 ·5.'t8.00

- •• 01

o.US]
1.000

0."29

Act COtII:

O••ISJ
1.000

0.U2'
o.un
0.1702
2. St'73~-02
0.5617

:::I.90]
2.5Un·05

1.119
1,'"

7.'2511-10
J .n,
1.000'

0.211.
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.0QO
1.000

1.55'E·05

AcUvity

1.ClOl""S'E·OS H)'dI'lCIVmI
7 .'515&26&£.05 ~
1.lS&'Sfii08E.OS .10411..­
0.00000000.1.00 Potu.t_
0.00000000£.00 "'-gtt,e.lua
C.000000002.00 C_lc1u.
1.1111008031£.0$ c:b..lortM·
O. 000000~08.00 ..,Uur
1, '5001"41.01 Carlxln
o,01)000aOOI"00 Po.lon
0.000000D02.00 :NIiglOD
0.00000000£.00· Air
O.OOOOOOOOE.OO Boron
O. 00000000£.00 .~=i'ft.

0.00000000'.00 'tracerSl.
O. aOOOOOOOS.OO ft(XV)
0.00000(1001:.00 _(11'1)
0.000000008.00 U(Vl,
l.ttt22?13E"03 Jtp(V)
o.Oooooooa••oo C'106- Ia..)
0.00000000.1.00 rbo.onl8
0.00000000£.00 RI.e-tot"aD
0.00000000£.00 c:IIuv.

Activity

7 •7605U-01
1.00000£.00
5.31t87£.00
'5 •.:IIIU£.OO
1.712608-0.
6.2506&£..0'
2.18)018-06
:::I.n3nR-0'
1.9960E-12
,. &nOOE-07
1.56153£-07
5,tlU?B-U
2.71960E-0'
1.7.57t£-10
2.027518-1&
o.0DOOOB.Og
0.000001'00
1.00000£.00
1.000008'00
1.00000£.00
1.00000E.+CO
1.000001+00
1.00000,£.(10
1.000008+00
1 .00 OOOB. DO
1.00000••00

'.15111"l

11.I.IUJ417.6U' gil :
0.00000000000000080000 •

I. 3U61E-01 - '7.71062£-01
t."'~"••OO 1.00000r:.OQ
5.'1000£.00 S.2••I1e:.OO

IIOlality

Mol.lIty

I.Ues'8-01
,. ,U"E.OO
S.61000e.oo
'S.'OISlE.OO
1.00274E·OI
2.'0nOE-00
5.10141E·06
I. '20512..07
1.5U20E-07
1.UnOE-D?
7.816.58·01
7.55010£-0'
6. '11"£-10
1.'7&579£:-10
1.12&028-10
o.OOOOOE. 0 0
o.OOaOOE"OO
O.OOOOOE"OO
0.000001.00
0.000001:.00
0.00000£.00
O.OOOOOB.OO
o.OOOOOE.OO
0.00000£+00
O.OOOOOR.OO
O.OOOOOB.OO

'.5n5

IMDJIlty ..ell em TDS &bd *Cl .al"Uem­
Percat 'C't11at1.,. error". .-.:1 ..... It)'

601utl0rJ0 ParUlllit.r. Bued em speeU1ed1 DlD81t)'
SOtdll'IQII'VOt. 0.).....0111')212.1 Ute"
'I'DS ::an.56'201'71S04l] gIl

Ip«l" _

H2o "''II!R
~COII.) .....J_K'Ol~~

opecUi.. 801~t1Oft DoIlIlity
IllINBITY 1181.1"11113175

SOlution Par_tK. Bued em S)l«::Ul-ed Dmal'ty
SOWl'SOII VOl. 0.18106072586""1 lItou.·
'I'lIS 20J .5.....5.55111 gil

OCWlty ••..s on "fDS UMl tlaCl lolQUODil 11••••n.Il1n1S 011
Percat r.latlve enor vw ItaCl 4tlDahy 0.0000000000000001.000 ,

8all.lltlotli hl'_t_l'a, Calcv.1f1t...
SCurrlCII IGSS 4.'I ••Ot.'66fii11'1
1120 ...... ,.7.7779&985.0.2·
t'DS19/kgl )27.11705291IU'

12ti12
123.
1234
1235
1236
1237
1238
1239
1240
12411m
12~
1245

1U~
1204S
1249 w.&LIl OF CONCEIftIll\TICIIII FOR "'TCII nnut
1250

l~~~ opecl.. -
1253 1<:10 . IG\Dlt
1254 _2COI(0, _2COllo,

-1255 Ka. lie.
1256 cl- Cl-
125; Nco3- HCQ)-
1258 co)- COh
1259 011- OM·
1200 C02Coql C021oq)
1281 1II>02ICOI!3" 1lpCl2CC03l2"
1262 1lP02COI - 1lP02CO'-
1263 1lP02' 1II>Ol+
1264 1lP021COJlh.· Il1>02 CC031 h.·
1265 H. ft.
1266 1lP0201l1oq, 1II>02otlloql
1267' 1lP02 (011 12 - 1lpCl2 (011) 2-
'268 H'CUaq) ......•to.tltrat•. e.ci4.only
12eg RaOH4aqt •••••• to.uu.It OIlly
1270 1lPOJ<l,"ogodl "P0201l1 '
1271 Np02OHluorl NpO:::IOHtumr)
1272 ...."P02 lCO' 12 10'_DISA8LIlI)..DI6ABUI)
1273 tlaCI ...l1t.
1274 tlaHCO' _.Ut.
1275 ,J&a.2CO:J .10H20 -'tron
1276 2co). 711J0~CO'-II""tolIyOOrat.
1277 ~CO) • IQO 'ftlIenDODatrlte
1278 "'IIIICOI)2.2112_0 'ft01la
1279
1280 pll 1-1""1....11' _C-l""'.... 1t
1281 ometlc c:oeUlclot- 1.4!'lS'H,
1282 £qIJ1l'D.I.. RH 1\1' 77.805156
1283 Ionic &t._tb (10" 5.6102&2

1284 -.sHy. kg/llLl • n48.82
285 ICOJlgl. l""uco219'1·

1286 .
12a7 1lOftt8.
1288
12/19
1290
1291
1292
1293
12P4
1285 TOtal giRT- -fi. 615111312'£.03
l29£ '1....1ng '!'It.rathm •
1297 • lnvenlcrN (or batch pblll .3:2
1298 lBctc.b.-rr: TITRATE ftcbl_, IfpIVIOJ: witll co) 111 S.611llDld !lacl
12119 Oo\TlIIl.U8, _.tI...l6, "pCV) -No-co'-o>t-cl-cloo CHR'., ,
1300 .5.01.U AIlllJIJI·tla-CI-COI-....• ..... lntml19. PRF90.PU.1U'FIl92 .Rl'F'•. RIU'F9••
'301 PZO••INCG,. 1.000D08.00 (-J A'I't.I 'halllP4ratur.. 3.,ee.02 (_. K.lv:LI:I.

~ ~~ EUtlllntal AbmlSaDc:•• tGt' Flub JlrDbl_

i~ ftItal ttol.. Ac:I.. ttol.•.UItV Aq. Molarity Aq. IIIQI/Ut.r

1~ '.I61I1U51.01 1. UOIl:nfiiR.O:Z t. ,:ni,su2.01
1388 J. "'518J5••01 S. 551373.18.01 t .•".005211.01
13 a 5 .•~'7'5U,OI.OO 5.610001132.00 S.032.'7'77'E.OO

~!~V :: :~:::::::::: :: ::g::::~=:~~ ::~ g:g::::::~:
1312 I) .00000000£,.00 O.OOOQOOO(lE.OO O.OOQOooooe:.oo
1313 1. '505-.565£.00 5.'oISOU1X.OO 5. D20tSI1'£.00
13104 O.OOOOOOOOE.OO O.COOOOQClOB;.OO 0.00000000£.00
131" ,.0760406.8.00 1.1&0527..8-01 1.20729'108-01
\3 U3 0.000000001:.00 O. OOOOOOOOI;.QO 0.00000000:£.00
131; 0.00000000£.00 O. DOOOOODOE.OO 0.01:l00000Q2.00

'1316 O.OOOOOOOOE.OO Q.OQOOOOOOI.OO O.aooooooO!;.OO
1319 o.aOOOOOOOI.OO o. OOOOOOOCB.OO O.C1DOOOOOOU+OO
1320 O. OOOOOOClOR.OO 0.000000001:.00 0.000000008.00
1321 O. oaooooool;.OO 0.000000008+00 O.OOOOOOCoe:.oo
1322 O. OOOOOOOOE.OO o.Ooooooooa.oo o. oooooooOZ.OO
"'223 0,000000002.00 O. OOOQOOOOR.OO 0.000000002.00
1324 o.COQOOOOOI:.OO 0.000000001:.00 0.000000002.00
1325 , .075615718.00 o. nu,$))E-07 I. 7n995J2E-01 .
1326 O. OOOOOOOOE"OO C.OOOOOOOOI.OO 0.00000000••00
1327 0.00000000£.00 O.OOOOOOOOE.OO 0.000000008.00
1328 0.000000001:.00 0.00000000£+00 O.OOOOOOClOE"'OO
1329 -1.)20667228-15 -,.7"207088-15 -, .1995n5&8-15

'1~~ SCl1ut:to.n "'r_t.•n. "ca"1CU1.ted
1332 OlOlDrIOII ...... .61. 8JlJ'5.0.5'2
1333 IIJO lIAS' ,.7.795Un237J1
1m34 'I'lISlg/llal 127.145..IU2..11 .,
13 oPoeUI.....1~tIOIl DoIlIllty
1 7 DIl>l.ITY 1114.I"U7I6296

.m~
1340
1341

mI
1344
1345

'ltl~
'348 TI\IIL8 OF ~0IlS POll "''I'CH n ......
1348
my
1352
1353
1354
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....t_1' 'molaUty- 1.· -.01. !:raCtlOD H2o in aq\lftOU.ll pbU.
- ou .~1..l1ty' and ••c:t1Y1t:y1 u. 0'•• putt.l pr..~..

'o.aerlptor ' -.:1;8: •

+4aI/RT/l1l10 loJ' ~1•• wlt.b EtODauo CODa:. CccmvargCllce criteriOn}
iIIS&turaticm IDda for 11.111I.,.&1., Shlovl0tIAPnt-pt
·log10 (.et1v1~. 'Cor aqu,eoQ.II ~1...1th Wiry mall conc::ctl'atlo.na
"10010 (partial pruaure) £01' g....

tal."'] • gIl

~criptQr

"4. Stl-oe
-1.'01... 01
2.578-CI
4.3IB-11

-2.12£-01
& ."£"'01

-3. S)I-OI
•. 67B..O'
3.n.-01

..2 ••8£.02
-2.t5!.C3:
-3.03e_00
-1.6)1..00
·9.32B.01
-1.1&£-01' .
...1. :lO:l.UO
-!I. '11.00
-, .'5...00
- •. on:.oo

--5.)35·00

-7.S48-0'
-l.nE-OI
1.61£-01
1.Sf£-11

. -1.SI£-Of
3.1S£-0'

-I.IIE-OI
... 15£-09.
2.40£-01

-2 ••1£.02
-3: .t5£.0~
... , ,0)8.00
-l.I:JB.OO
-!II ,)2,B"01
-1.24£-01
...~ .:)08.00
-3.&'8.00

-.. J. 'lB.OO
-" .308·00
..5 .•1••00

-erJ1.tt.l"

•• '5;3'7].£..05
J.UUIE.Oti
\.1S"~B.05
1. '77" "£:.05
5.51202£.01
2.616&5B.01
1.62601.-01
1.'01121:-02
t .015"751:-01
3.llf"8-02

., .11671.-02
1.2UUR-02
3 ;O'OStl-07
t.UJ.f,.a:... 05
41."t:l61:-01
o.OOOOOE_OO
O.oooaDE.OO
O.OOOODE.OO
O.OOODOI:.OO
0.00000...0
0.000001·00
0.000008.00
o.'000008-00
0.00000*.00
0.000001:.00
'0.00000£.00

1.71001:t:.05
5 •• '2S1E.OI
lii,noa:.Ol
1.1U461:-01
2.71105£-01
7.fUln-ol
].13"'1-02
1.331511-02
6.11tn8-03
•• 42165£-07
41.4;51911"'05
3.u33t.£...0,
0,000008·00
0.0000011.00
0.000001.00
O.C100001+00
0.000'00£.00
0.000008.00
0.000001·00
0.000001:.00
0.000008.00
0.00(1001;.00
0.000001.00

Mola.'I"ity

•• '''"54••'01
'.'.601.£.00
5.0Z1.1••00
5.020591.00
'.03315'.-041
".]l3&lE-041
, .fUIOE-Of
•. J2USR-rn
2.&161'71-07
1.1"'S£-"
J .•62"1:-0'
3: .1013,71:-01
3.0U31I-10
1.!iS!lJ6'1-10
1.41".'1:-1]'

. o. 00000a:..00
O.OCODOZ·OO
0.000002.00
O.OOOOOE.OO
O.OOOODE_OO
o .OOOODE.OO
0.000001:+00
0.000001·00
c. acooat.C1C1
o. OOOOOE.O 0
0.000001:.00

5.020"£_00
'.00160£-04
3.05,n'E-041
f.713358-0f
0.1614'1-"
1.'01'1£-07
l.UUOR-O')'
•. '71S01o:-"
1.)02711- 01
l.lln'l-l0
I.S'5."'K-10
1.02'31£-U
0.000001·00
0.000008.0a
o.000008.00
0~C10000B..00
o .0 OOOOE.O 0
0.00000£.00
o.OOOOOI.C10
O. 00000l_~0
0.000001:.00

, 0.000001£.00
0.000001:·00·-

I.U0'72E.Ol
31.410'75621:.00
1 . 'SI2I1-00
1 . '505'1..00
J.501'3E-Gt
1.70'.II-at
].U7nl-00
1.6'71191:-07
1.09l19E-"
"."'ItE-O'
1 . ,. '536E-OI
1.0UOn-01
1.19121£-10
6.03ttSE-ll
5.f9105£-U
O.OOOOOE.OO
0.0000'01·00
O.OOoool:.oa
0.00000••00
O. OOOOOB.OO
O. 00000£-00
0.000001'.00
O.OOOOOE..OO
o.0000Cl:l..00
0.00000;:.00
O,oaoCloa·OO

1. '50551..00
J •• ,,,51:-041
1.18IUE-OI
1.'118'1-06
2.Jt1611·07
, .620I6B-01
&.slnn-..
1.tJU'J:-0,
5.2U'OI-09 ,
1.10UII-10
f.055S18-11
1.tt0I1I-16
o.oooooa.oo
0.000008.00
0.00000...00 ­
O.oooooe.ao
0.000001.00
O.OOOOOI·aO
0.00000".00
0.000001..00
O.OOOOOE+OO
O.OOOOOE.OO
o.00000:£..00

I'IIT Y2-.3

-O.nSl
1.DOO

0.'42'o.un
0.n03
1. '1711-02

·0.5<17
2.10•

1.5,"n-05
1.119
1.119

7.nUE-'O
3.91'
1.000

0.2'U
1.000
1.000
1.000
1.000
1.000
1. DOG
1.0gO
1.0DO
1.000
1.000
1.000

-6.22

O.,Ul
G.3702
2.5tTU-Ol
O.SU'.-".'0.
2.S'OOI-05

1.111
1.tI'

7.'270£-10
l.,lt
LOOO

0.2t11
1.000
1.000
1.000
1.000
1.C100
1.000
1.000·
1.000
1.0"
1.00D
1.000

l\etlvlty

1.710".-01
1.00000'[.00
5 •al9'71a..OO
5.2""1..00
].7J$'21:-Of.
1. Z'7.UII:-05
S .11210....0'
1.40UI.-O'
I.UIIIE-ll
2.&1107£-01
7. "2nK-01L
;3.68'7.'£-17
1.3421lE-O'
1.735078-10
&.111"£-14
o.OOOOO'£'. 00
o . OOOOOB. 00
1.0000011:.00
1.00000£·00
1.000001:..00
1. 00000£-00
1.000001.00
1.00000.8.00
1.000008.00
1.00000B.00
1.000001·00

Aq••/Utel'

1.001'76tlOI.05o MylUogC\
7. '51612ft&.05 0Xyg0G
1.1S.t6S'?SI:.05 SOd.1u.
0.000000001.00 Potud...
o.000000001:.00 N&gn..J,~
0.000000008.00 calclum
1 ..,'99....9.-.05 CblCld.ne
O,OOOOOOClOI:.OO S\l1II:u.r
1. UUS:J1IiR"Ol CUbOJl
0.00000000£..00 Po.lon
0.00000000•• 00 _un
0.0000000011:.00 Ai:r
a.OOOOOOOOE.OO BoroD
o .000pOOOO'l.00 BrcnD1b8
'O.OOoooooo'e.oo 'IT.cerE!
O.OOOOOOOOE.OO Th 1M
O.OOOOOOClO£.OO AaIIUI
O.OOOOOOOOB..OO ,O(VI)
1.1002120&E-Ol tIP(Y}'
0.000000001.00 C1Qt"'ltL)
0.00000000•• 00 Pbospb.C1N8
O. C10000ClOOS.OO BleetrOD
0.000000001:.00 Cbarg.

5 .lUlll_00
;). ')'21611:-0&
'.n6121-0f
&. Dll"I-Of
1. 'te2f1-0f
S.615UE-lZ
1.&310l£-"
1.lOn'I-07
1.nff8l-17
1.U"'I-O'
1.'7t.1UE-10
l.41n5£-U
0.00000••00
0.000001.00
I.DOODOE+ao
1.000008·ao .
1.00DOOE+00
1. QaOODB.ao
1 • 00 OOOB+O 0
1. OG OOOE_G 0
1.000001·00
1.0DOOOE+OO
1.000001·00

I."S:J

lUI.aUS5&:::t6Di2 vii
o.00000000000000ClS.000 •

­91'-
g/q1I20

8.311f2l-01
I • 9925 DB:. DO
5.61000£·00
'5. '0.008.00
1.00toJB-OJ
•• '073&1-04
1.0,)CSIE-OS
••13115&-0'7
3.14513&-07
1. JJ'JOE-O'
) .•",.1:-0.,
].unu-ol
1.425018-10
1.'73150'7.£:-1,0
1.6361'8-11
o.OOOOOE.OO
0.000001_ 00
0.00000••0'0
O.OOOOal..oo
0.000001..00
0.000001-00
0,000001·00
o.000 00£.00
0.000001:.00
O. 00 OOOB..OO
0.OG0008.00

MDlaUty

5.60UOE+OD
1.00StfE-Ol
3.U'UI-0&
1.50.......06
f.813141-07
3.Ull'I-07
1.]111&1-07
S.SS511l:-01
1.521111-01
&.1"'51-10
1.7Ollll-10
1.107&91-1]
0.00000••00
0.000001.00
o •OOOGGI_OO
o. DOOOClE+OO
o.000001:+00
D.OOOOClI.OO
O.OOOOOE+OO
0.00000·£.00
'D. 00000••00
0.00000£.00
O.OOOOOI:+QO

•••723

..... tI01arity

1.11"

I.n'I'I!i'SI.Ol•. ,"."Ul£.01
S.O::l2"0"£.00
•• 000000001-00
O.OOOOOOOOE·OO
o. G00000008_00
-5.020'1'92E.OO
o•0'00000008_00
1. !In'9'::::I~1.-0:l
O.OOOOOOOOB.OO
0.000000001'00
O.OOOOOOOOR.OO
0:000000001_00
O.OOOOOoOOB.OO
0.000000001:.00
O.ooooooaol.oo
0.000000(101..00
O.OOOOOOOQiI:.OO
... UUISJ§I-OT
0.00000000£.00
0.000000001:.00
0.00000000£_00

-!I.SS212t"SE-IS

1.1l01.,Ui.02
S.5S131..2£_01
5.6100015'....00
O.OOClOOOOO£.OO
0.00000000£.00
0.00000000£_00
S .1000tlt1.ZB.00
0.00000000£-00
1.SCll02I3E"'O!l
O. OOOOOOOOB.OO
0.00000000••00
o. aOOOOOOOB.OO.
O.OOOOOOOOE_OO
0.000000008.00
0.00000000£.00
0.0000000011:.00
O.OtJODOOOO£·OO
0.000000002.00
S.II1""2.-0.
O.Oooooooa••oo
O.OODOOOOOE·OO
O. aoooooooe. 00

-J. UI4I2&23.-15

o-n-Ity bded. on 'f'DS aDd -.(:1 .olUUDM
hl'c-Ult l'e1.tlve- _nOl" WI llec1 cMlDait)'

Solution ftr_teu, C.lcv.1.at.:l
SOLUTION MASS .61.1'."..... '.11
1120 MS& ::1&" .112.2&11718621
,",Btg/ltVl 337 .....50035125

2.111IfIl51_01
31.668681'$.11::.01
S .l2ft0020£_00
0.00000000••00
O.OOOOOOOGI_OO
O.OClDODOOOE.OO
1.1'50S••11...00
O. 0 DQOOOOOS.OO
] . .,"37721-00
o.Cl00000008.00
o .000000001-00
0.00000000;:.00
O. 00 OOOOoOE. 00
0.000000001.00
0.000000001·00
0.000000001_00
til. 00000000£.00
o.000000001.ClO
3 .•7SIi1S?IS.OO
0.00000000••00
0.000000001_00
o.caOCOOOOB+OO

-1.310207168-15
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..... '7"78· at
t .16!-C11

-1.551-08
1, '5£-(1.
1.5n-u

-, .06£:-0'
1.050-0.

-1.152-08
) .00.-01

-2.&98.02
-).95••02
-31 .t1t.+OO
-J .6J£.·00
-t.3Ia£·02
-1.2.&2-01·
-~ .]01:.00
-'."B.OO
-J .;)11.'00
... ) .fSE.OO
-&. "1:.00

'lDQ'fllt.1' .

1.952718.05
J .1.IUI:.0'
1.1s..UE+OS
1.17'SIE·05
5.9U'5B.Ol
5.515"£.01
)'66U51-01
3.n5750·01
1.103U£·D1
0.U5)OE-02
,) .1]7312-0;3
8.106161t-0)
8. )15'5£-05
1.UO&2E...0'7
'.8U51B-0'
o.OOOOOE.OO
0.000001:.00
O.OOOOOE·OO
O.OOOOoE+OO
O.QOOOOI·oO.
0.000002+00
0.000(10£.00
o.00000e:+ OCi
O.OOOOOE·OO
O.OOOOClz·ao
O.OODOOE.OO

IlOlorlty

• .969'551.+01
I. IU liE:. 00
5.03~nl_00

S.OltS6R+00
,. "IO'S-O•
, . 15&7'5E-06
3. 15475B-05
'.I",On-07
1.'54161.... 01
l.UU58-07
1.U651£-D7
1.5Unl·01
1.5])15£-10
I.Ut6DE-iQ
].~)9UI-1)

O. OOGOOhO 0
o. 000 OOR. DO
o.00aOOI.00
0.000008.00
o.OOOOOJJ:.OO
O.OOoOOS.OO
0.00000£.00
0.00000£+00
0.000001:+00
o •ClODOOI:.OCl
0.000001.00

n.tal 1101..

I. UI)]I.OI
J ."'56"1.00.
1.9SUIE_OO
1.950'77.1.00

. ) .175161-0.
J.5518&I:-0&
1.)7U'E-O'
2."'~"I:-Ol
1 .5tUSI:-Cl'
5.112118-08
... 650211-08
5.913UE-0'
5. '58,.£-11
5 • 32:21 ::ll:-11
I. 15111R-1)
O.OOOoot.oo
0.00000.1+00
O.OOOOClI.OD
o.000tlOB.OO
o.OOODOI.OO
o.OOOOOE.OO
0,00000••00
0.000002·00
O.OOOO(lE.OO
O. GDOOOJj!.OO
o.OOOOOB+-OO

-'.71

-&.)7

-_.
0><YIl""
6041_
Poc.ualua
"'CID••1UZ1
c.a..lct~

dt.lor1Ae
£Ultu,E'
rarboD
h.Jon
IlegIOD '
"It
"'<oa
8,rOllll1ne
TracuZl
'!bUY)
....IUll
UIVJI
"PIVI
C10&-(EL,
PboBPbOr\UI
21.c:tron
Cborv.

o.1l5.
1.000

O.U3I
O.U.1'
3.5"'8-03
0.3102
O.Stll
2..St21E-OS
2.'0.

7.Un'-10
1.1"
1.,el
1.000
).916

0.Z981
1.000

,1.000
1 ... 000
1.000
1.000
1.000
1.000
1.000
1.000
1.0ClO
1.000

t.3508-05

"'iI. "'II/110ar

1.001771UIl.05
, .tS19C1'S]lll:+G'S
1.15U5U)B-05
O.OOOOOOOOE.OO
0.00000000&+00
0.00000000'£.00
I.nUUOn_05
O.OOOOOOOObOO
~.ZUn.Ol£.Ol

0.000000001:.00
O.OOOOOOODZ+OCl
0.000000 DO!. DO
O.ooOOOOOOE+DO
o.oooooa 001.00
o.000000 OO:RH~O

o.000000001t_00
0.000000001.00
O.OOOOODOOE+OO
Z.171015001-01
0.000000001.00
O.OOOOOOOOB_OO
o.oooaOOOOB+OO
o. OOOOOQa O£.OO

Aq. "II/llt..-

activity

7.710U£·01
1.00000£.00
5.119UE.00
5.:3:1"'£.00
2.It:aUE-OS
)."15]6&;-0"
1 •)O":aE·C~
1 .•tlll.!;-n
6.]U3,.!:-Cl1

·um~~:~~
J. :J8t4i2E-01
1.1U49£..1010
5.991]62-10
1.0UU£-U
O.OOOOOE.OD
0.00000£.00'
1.0000DE.OO
1.0000011.00
1 •OOOOOt. 00
1.00000E.00
1.000001·00
1 •OOOOCl2.'O 0
1.000008·00
t.OOOClOE.OD
1.00DOOB.OO

'.IUt

lU1I.I1S2t"lS'~' gIl
0.000000000000000£.00. I

•. 1117 OE-01
1.'19111:·00
5.61000£.00
5.60,')£.OQ
1.2UnE-OJ
I.On501l-0]
1.606lU.·0'5
7.nO&OI-07
Z.181U£-07
1.61:1Q8£-0'
I. )]6542- 07
1.10U6E::-OB
1.713n£-10
1.539818-10
3. 61U11t-U
0.000002.00
0.0000'11.00
0.OOOOtlE.t10
O.OOOOOlhOO
0.000001·00
O.oooooe.oo
O.OOOOOE·OO
,0.00000:£.00
O.OOOOOS·OO·
0.000008+00
0.00000£.00

'.~135

1.3U5U
n.lo",u
5.nou.

11U.12

c.n..U:y bbM on 'IDS and. Hacl aolu.tlou
P6rc!lftt relatin. error VII MaCl daa,lty'

.sp.cUi.s UolutlOD ~1~
DIi1lSITY 1118.1153U1571O

solution hr.-ten. CAlc:ul_lC.lId
SOlAn'JDN 1Wl' U1.0n011512111

• 810 K1l.IS ]&,. n:UJl2D:lZU
,"",(1I/1ll11 137.177"UUOU

, Colutton PareNt_I'_ ....." OD ~lU.tl Dm81t)'
£CLU'rlOR VOL 0. JaIlll6JU"'U51&a Ut:_u
"'. 31),5&O"SU5510 II/I

11:I0 ....ttII
_ZOOII.1 _100)(.1*. ••
C1- ~1-

•CO). COJ_
MCOJ- HCQ]-

OH- OK-
Jlp03lOO)J3.. Np03(001l3.-
OOZ laq) .,.,3 I ll<jl
NpO~ CCO] I ]...... Np02 ceo]) J _.-
1/p03001 - _:lCOl-
MpD2.. ~::h

1/p03OHI.ql NpOZOHI~t
H. K.
1tpO~ (OK) ~- : ItpOl10H13-
HC1,.ql ••••••. ea. Ut....t •.•e14.only
HaOHCaql •••••• to.t1U'.t•. bu!e.ollly
_ZOII <......) Jlp030K logooll
HpO:JOH'UIOI') NpO::IOM(~t")

1101_1 (00)) 1 1.)J)ISABLED..DISAIILII1l
Racl HaUte
NaHCOl NabcoUte
~C'C) •10NlO ..trOD
/la300).'IUO~CO)·KopOaIQ.I..t.
Na)C'O!I • taO 'I'be:r-.onau1to
...18(00))3.ZIOO 'I'tCD.O

pit (·1...10)1-111 _(-1011111II+/1
oa.oUe C'OtIf:Uclct.t- 1.2.USl
£qIalll!>tl_ lUI ''1. 77 .•0U17
lOMe GU'G9t.h tm) - 5.611121=::1'; ~~C'03III;" Il....~

Onlot:lc Coe!t::lc1C11t­
IqI.lJ.ll!>tboo lUI III •
JODie: IBtl'eDg'th UIl) •
DeDalty, kG/ml •
fOO~(IIIJ lOOlrCO~(IIII'

1479
1480
14.':1
1482
1d83

1
'481

5
'

4t Nl:JIIftSI .. Wa~.r •..laUty- h .c>1. traction H2O 1ft 6QU:MMIa pbU:.
1486 - Qaa -1801.Uty- aDa -au.inty- u. gu p&E'tl.l pr•••IolI'H
1487 -DeeC'rlPtor- ~I
'488 edQ/RT/lnlO tor apecl.. with DCJD'Iel'O COrK:.. 'COIIIW:f9I!DC'. crlt.artOD)

i~~ :~~~~~;~v~r::r=1:p.:1~~~1=-:'11 e~e...U.UODa
\491 ·loglOtpartl.1 pr".u:I'_1 Co,t' g....

11~ TIO<&1 0'''''' -t.05U1)01t_01
ll~ 'lublDg 'tltraUoD • 11
1495 I tD.... tO"" tor botch pblol ~J
1496 lBOft"","""k TIT1UI.TE Prolol_, !IP(V)02 "ttll 00) la 5.U...lal It,oel
1497 ~T1JlASR, _"/PIlI., Np(VI-....-OOI-OK-CI-Clot lIUI''', .
1498 '5.01.!] ""'(JIII·...-eI·OO)·sot-PO< 1FU1l.'.FRFJO,Pfl.IU'I'aU.llI'FU.IUIPl'UI.
1499 rr••aur.. I.DOD002.00 (-J A'Dl ,....r.tur.. 2.11£.0:3: (_) hlvlD
1500 .
1501 81_tal _en for FI__1_
1582

-15 3 TIOtal 1101.. "'iI. 1Io1.Uty "'iI. IIOlorlty

'

,504
5SO , .,1370D48111:.01 1.110UtlGE40::l t. n'U"OE"Ol

1506 I .•UUlnE_OI 5. 55151~UI'01 •. 97013721B_OI
1507 5 . .,75135'1_00 5.nOOOlUR.00 5.011UI71I_00
1508 0.00000000£_00 0.000000008_00 0.000000008'00
'509 0 ~ DaGa DO 00£+00 O. 00000000••00 o. OOOOOOOOa-..oo
'510 0.00000000£.00 O. aOODOOOOI.OO 0.000000008.00
1511 2i.t50115.,la.OO S.606'2SI1E+OO 5.019558).£.00
1512 0.00000000£"00 O.OOOOOOOO:l+ao D. DOODOOOOR.OO
1513 1.17')5.51£_00 ~.11I7U61It-0) 1. uno.uI-O)
'514 0.000000001:.00 0.00000000••00 0.000000001:+00
15'~' 0.000000001_00 O.OOOOOOOOhOO O.OOOOOOOOE.OO
1516 0.000000008.00 O.OOOOOOOol+oa O. OD0000008.00
1517 0.000000002+00 0.000000001.00 O.OOOOOOOOB.OO
1518 O.OOOOOOOOJ... OO 0.00000000£+00 Q.QOOOOOOOB+OO
1519 O.OOOOOOOOR+OO 0.00000000£.00 Cl.000000002.00
'520 0.000000008-00 0.000000008_00 0.000000001_00
1521 O. oOOOOOOOE+OO 0.000000001.00 0.000000008+00
1522 0.00000000£.00 O. OOOOOOOOR+OO 0.000000008+00
1523 1.175.1578B_00 1. U5nU08-0' ,. U"UUB-07
1524 o.'OOQooooo£.oo· -O.OOOOOOOOE+OO 0.000000008.00
1525 0;000000001_00 0.0.0000001.00 O,OOOOOOOOR+OO

m~ -t;~;;~~~~~:~~ -~:mmm:~~ -::;~~;~~;~::~~
1528
1529
1530
1531
1532
1533
1534
1535

m~
.1~~3

1540
15dl
1542
154~

1~~
1~16 TUL8 01' ealICI>mU.'frORS f'OR ...""" snn:Il
1~.7
15d~ .spoel•• - lIoloUty

1~0
1551
1552
1553
1554
1nS!i
155£
1Srl'j
1558
\559
1560
1561
1562
1563
1564

.i~~
1567
15611
1569
1570
1571
1572
1573
1574
1!\75
1576

'. 157;-mz
1580
\581
1582
15aa
~~~~ ..me. : :::·~';:~~~;"'~·.::~ry:~~~t~o: :: ;:~~r;:.=.
1586 ... ·D41.C'l'lpt.or· ~I
15tH -cIQ/RTJ ln10 tOI' Q:leClu with DODtero cone.. (con.".tV.-Dc. c:rlte:rlOnl
'588 ·satu.raU01'II lncMx for am.1'.1.~ 81-10010 flAP/••P) .
1589 ·log10 ••ctlv!ty) £01' laqUeo\III ~1.. with very -.11 eoACMliuaUOM1g~ +10C11 Q (patti.l pruaur~I lOr ,..••

1~~ ;';~~~tt.tl~~·~msn8-0)1~ .
\594 I la.....lo... tor boOch pblol 31
1595 lB_k Tl n Ptobl_, "PIV)OZ ..ltI1 001 III 5.''''101 IIoC1
'596 DATABASE I 84',.,." NptV) -II&-<:Ol·0H-Cl-oClOI fNA't1:
1597 '5.01.n IIJ1-.....,I-OOl-_·_ (F1ISR".F111'90,P9I._'~'llI'F'•• IUU'l'9.)
1Sge Pree.ure_ 1.001:1002.00 (.J A.ft -""'ra'tW'.. :3.IIB+02 [.J ••1.,ln
15&9
~~ :ll-*Gtel AtIuDda!Ie.. rol' Plub 1h'0000l..

1602 'fOtal 11.1.. Aq. IIoI.11oy "'iI. IO>lorl<l'
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solutton PuUlllte.r.....tld ot1 1pee1U-S o.ulty
SOWI'IOII \lilt. •. 3I..O....13ZUO 11....
~ nl.51111"..,n 0/1

Solutton PN' ~.r.. calculated
"".....1011 s "3.ZUnO.noz,
1120 lIASS 36•• 0'130'6121"
nlll CO Iitg I n, ."'....nUH

TOtal 1101.. IIalorlty IfIg/Uter Duel'lptcr

1. JlZZ18.01 •. '6151£.01 • ,'5117••05
) ...75'21:.00 •.U,U••OO J.1I691£.0'
1. '521'1.00 5.02251.1:.00 1.15""8·05
1. '510a".00 5,0InSll.OO 1."11018.05
6.""OR-~ 1.1':;USE-OJ 1.075511.03
1.'3367"·0' 9.1171"'-0' 5.685UB·01

"6.UB-oi1.0711'''-05 1 .•00lIB-.5 ..070958-01
" •• 1lD30B-07 1.14111'£-0' 1 ...n2~£-01 &.1fiB-01
1 .••UZ8-07 •• 'SOU8-07 2.0"U8-01 1 ,OSI·O'
c. iS3S6II:-01 1.111"."'01 J.tSUOI-G:I 1.10E-12
... J 71t11-01 I.U'nl-07 4. '5'612-0! -] .1'£-0'1
3.10SIII-0' '.5.0nl-0' Z. Z,70,£-01 • •• OOB-O'
S .•SIUB-U I. SG'It£-IO C.JI0S:;IE-OS· 1.011-.'
J ,011l0B-1I , .7n67£-1I ' ••3U9"-0. -1."B-.'
2 .116]1'8-13 S.'2J2'E-U 1.70&n8-0'7 2.'ZB-07 .
0.000001.00 o.000001.QO 0.000008·00 ..;3 • .,••01

'0.00000••00 0.000001.00 O. OOG OOS.OO -~ ••C£.02
0.00000£.0.0 0.000002.00 o. oOGOO!.oo -31.052·00
O. OOOOOE+-oO 0.000001:.00 O.OOOOOB+OO . "'!.""e.oCl
0.000008·00 o. 00 0008.. DO 0.00000;..00 -'.311·03.
0.000001:+00 0.00000•• 00 0.00000... 00 -1. Z'8-01
0,000001.00 o .00000B+00 o.0000 08.00 -2.UB.CO
o .ODOGClB+OO O.OOOOOB+OO 0.000001.00 .) .10••00
0.00000••00 "O.oooooa.co O.OOOOOE.OO -3.14£·00
0.000001,+000 O. 00000".00 o.ooaoo£.oo ...J . 411 J 1'. 00
o.oooooa·oo o.OO~OOlhOO 0,000001:.00 ....108.00

-.,U

Hydrog";'
""1'9C'
1151041\8
pg,t... l.\D
MIlgnu1_
C:alc::lua
d11or1M
SUl(~

<:arbon
Po.lon
_Ion
A1r
Boron
,.-Ina
1'r.C'U'1.l
TbIIYI
MUlIl
OCV1)
lIP 'IfI
C1Dt-IBl.I
.....-pbo....
11~tI'=

Cbaroe

o.nsa
l.ClOO

0.14127
O. "Z'
2.5'61'11:"'02
0.1101
0.50.
Z.SUSI-OS
, .'''2£-10
1.IU
:;:.10"
I.'"
1.000
1.'13

0.2981
1.000
1.000
1.0.0
l.OOC
1 .•00
1.000
1 .•00
1.000
1.000
1'.000
1.000

Aq••/Uter

I.OOI'7'S1'B.OS
, ••5115131£.05
I. tStn?11z.oS
0,000000001·00
0.000000001:+00
C.OOOoOooOI.OO
1."1'OCfiIOZ.. 05
0.000000001:+00
....12.3158.01
0.00000000••00
0.000000008"00
O.OOOOOOOOB.O.
o.ooaOOOOOE.OO
0,000000002·00
0.000000002+00

• O.OODOOOOO••OO
· 0.000000002.00

o .OOOOOOOOB.CO
1."1~:3U1:3'B·OO
O.••000000...00
O.OOOOOClOOE.OO
0.000000008•••
0.000000001:+00

AcUvity .

, .781Z1£-01
1.<l0000E.ClO
5.J1Sn,e..oo
5.UUI.E+OO·
5.19155&-05
1 • ,SIJ2B· O'
3.nUOl-05
::I.1;1U8-11

• .1l"'E-H
2 •• :11'512-0"
I ••5Z7IE-0,
1 .••nSE-O.
1.6IJUB-ID
1.l9HOI-IO
1.170378-13
0.000001·0(1
O,COOOOt·OO.
1.000001+(10
)..OOoOOB.OO
1. 000008.00
1.0000oe.oCl
1. OOOOOs.OO
1 .OOOOOE.OO
1.00000£.00
1.00000£.00
1.00000.t.C10

1.001116708.05 Hydrog..
, .1S2J3;lt6l.0S (bI;yvc
1. 15...ISI8.05 SOlliIlll
O.OOQOOOOOB.QO . Potu.l,.
O.OOOOOOOOE.OO Ma§DU1\11:1
0.00.000001.00 Cllclllll
1.171DlJ':OB.05 a.J,orlr.
O.OODOOOOOE.OO sulfur
3.275610.58.01 ca:rbon
a. DO 0000001:. 00 Po_10ft
0.000000001.00 _'OD
0,00000000;.00 Ah
O.OClOOOOOOI:.OO Boron
o.Q00000008.00 ar<a1.M
0.00000000'.00 'I'T.eerll
0.000000001+00 'l'bCIV)
0.000000001+00 MCUU
0.000000001:.00 UCVlI.
,. U'0"911-01 lip WI
0,000000001.00 Cl06- lEI.)
0.00000000£+00 PbOqJbOt1a
o.o(;looaoOOI:.OO 1u'ee:tI'I:ID
O.OOOOOOOOE+OO Cbarg.

. 10 .ono

un.1I05.S"." 0/1
O.oo.OOOOOOOODOOOOB.OOO •

""1.Uty

•• llnl£-OI
t.I'''IE·OO·
5 ,610011::.00
S.60ct1u+OO
2.D0200E-OJ
1 . 0.07)1-0 I
•• 2Unl-OS
1.21116£-06
5.U"lIl-.'
l.nlBIB-Of
1.35'''8-07
, ."50Z£-0'·
1,.6I)lfil:-10
8 . ''''5IE...11
'.21101£-11
O.ooo(loa.oo
C • oooa OE. 00
0, OOOOOZ.OO
0.000001::.00
0.000002+00
O.OOOOQ!.OO
0.00000.8.00
o .00000S.00
o.0000 DB. 00
O.OooOOB·OO
0.00000£.00

l\q. IJOlvlty

t.UtJl'71ClE+OI
....'l~.S.OI:.OI
5.02:25"91••00
0.0.000000£.00
O.OClOOOClOOIt·OO
a.•0000000•••0
S.01.2:JtIlOB.oO
O. 00••00001.00
5.5U2I1fiall...0!
o.000000<108.00
O,OOOOOOO.B••O
o •OODOODOOE. DO
0.000000001·00
0.000000001.00
O.Ooooooooa+oo
0,000000001·00
o .OOOOOOoOB+OO
o.OooOOOOOB. DO
5i. t6SfSUSC-06
CI • OOOOOOOOE.OO
O. 000000.0••00
0.00000000••00

....I"l'....-IS

9.'''S

,.tU221UR.D1
•."011162£.01
5 •OZ2510068' 00
0.00000000£·00
O. 0000000011:.00
O. 000000002.0 0
5. 01"""'••Cl 0
0.000000001:.00
Z. '210.7108-01
D.OODQOOODR.Oo
O. OOO.OOOOE'OO
O.OOOOOOOoB·OO
0.000000008+00
0.00000000£.+00
o.000000001.00
o .00000000E.OCl
•. 0.0••000....0
o •00 0000001:.00
1. '7606058"-0'
O. DO 0••00•••00
0.000000001·00
O.•0 .000008.0 0

-1.1111667IB-15

l\q. IIOIOUty

I. 110IlS66I.0Z
5.552)3.1'5••01
5.610016961·00
0,00000000.+00
0.00000000'£+00
O.OOOOOOOOB.OO
S.Sg,I57151:·00
O.OOOOoOOOE+OO
•• U15".4!-01
0.000000001.00
o.0000000 oa. 00 .
O. 000000001:+00
O. 00000000•• OG
o.OG0000002.00
0.000000001:.00
0.000000002+00
O.OOOOOOCOS.oo
O. 000000001.00
, ,tl1'7U~JE-O'
0.000000001.00
0, GOOOoOOOZ.OO
o • 000000001:.00

-'.'5Iuas"-15

1.1101........0.3
5.551,..9111.01
5 ••1000UI8.00
0.000000008.00
O.OOOOOOOOIl+OQ
0.000000008.00
5,10"11.3.'1+00
o.oOOOOOOOE.OO
I. 0.nO"18-01
O.ODOOOOOOI.OO
O. Cl00000002+00
0.000000002..00
O. 00000000••00
o.000000001.00
a .00 OOOOOOB.OO
O.OQODODOOE+OO
O.OOOOOOOOS·OO
0.00000000....00
I. ,.n09l1£-0,
O.oooOOOOOB.OO
O. QOODDOClOI;.OCl
0.0000000011·00

- •. u.n2168-15

1. 8705211Z8.01
.J.6·)1'''21£+01
5.611.'."£·00
0,000000001:+00
0.000000002+00
O. OOOOOOOCl:B. 00
1. 'SU010.U:.00
0.00000000£+00
.) ,""'7'15'1·00
0.00000000£·00
O.OOOOOOOOB.OO
O.OaOOOOCOS·OO
0.000000001:.00
O.OOOOOOOOE+OO
0.000000008·00
0.00000000'£+00
o.GOOOOOODB:+OO
0.000000008.00
I. US61S1I8.00
0.000000008+00
o.OOOOOOOOB.OO
0,00000009,.00

-1.62311"18-15

o.:rulty baI.t on TDS an~ IlaCl aolUlt1OM1
hrcmt I'eh.tlv. error va Rael lI*Mlty

8peC'lU-.d Solution DGYltY
ll1lII'srn 11...1105.5660..

3 .••••55"1.01
3. "on.nl.Ol
5.02••0'538.00
o•CI 00000001+00
a .000 00000... DO
O.OOOOOOOOB'OO
1.t5I02Ull.00
0, 000000008.00
3 .•"n5nl'00
O. 000000008.00

·0.000000001.00,
0.000000001.00
0.00001)0001·00
0.00000000••00
0.00000000£.00
o.000 OOOOO£< 00
O.ooooooooe+oo
0.00000000••00
] ••'?S615"SR+OD
O.OOOOOOOOB·OO
o.ooOOOOOOB+OO
0.00000000;.00

-1.5"2""8-15

HZO ""1'BIt
_ZCOll.) _3COI,.)
k. ~+

cl- cl-
CO!_ CO!_
1lC01- IICOl-
OM- OK-
NpO;1Ceo3}2-- lfp02tC'Cl).2...
NpOZI COllI •• - Np03 CCOll1·.-
"",,'COI- """ZooI-
co3 coq) COHoq)"
HpO:z. ltp02 +
"""Z~l~l NpOZ~C~1
H. -11+
Np03COHI Z- NpOZ (OK)Z-
HClCaql ..••.••"to. Ult~.t•.ac1d.Obly
NaO" loWl) .•.... lto.t1tl'.te,~••only
1IPC30H logod) 1IPC301HOlIod)
1IPC20K ' ....rl 1IPC2OH1....r)
lIo3NpOZlCOl12 C.I..DIGABUIZl..DlLUI....,
MIIel Kal1t.
Not(CO! Haheol1 u
:Na:lco31 •10lUo _troD
Na2CO::l.1H20-J'l&2t:O:J-HlfPtaI'.a)"4l""at.
Ha2eol ....20 'l'h.I"a)M'trlt.
1I01K1COllZ.31120 '!'rona
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-1.566-10
1. H2-0'
'.012'10
5.0'£-11

-" Itl-Ot
-1. "2-10
•. UE-O'

- •. 912-0'
t .06."0'

"'1 •• '1.03
-2.,.,t.o:z
..) .011.00
-). "s_OO
.,. UE.O:Z
-1.251-01
-21 .26E.00
-2.70R_00
-J. ,.a_oo
-).01••00
-t .2.2.00

./11ter

.1. tSUI£.05
J.J2JUZ·0'
l.IS"II_OS
1.'76J7SI.OS

IIIIJ/1lt• .r

•. '51861'05
3.1630'••0.
1.1U6•••os
1. "'051'05
1.7211'••02
&.001808.01
1.'5'51011.00
1.]1.221+00
l.nS'tl_OO
;) .111921..02
I.UOUE·O]
'.O.USI-Ot
'.onIOE-OS
].2110E-0.
].In.51-01
0.00000••00
0.000001.00
0.00000••00
O. 00 0005+00
0.00000£.00
O.OOOOOE.OO
0.000001.00
O.OOOOOI'-Q(t
0.000001.00
0.000002_00
0.000001_00

IOOlorlty

'.96"'••01
•••.,Jua:.OO
5.032108·00
•. tnuI.oo

Molarity

&. ""lI-OI
•• '252)2.00
5.0225'7••00'
5.012'0••.00
t. S3.51'71-03 .
,.n62S2-0t
'.120061-05
2.HUOI-0'
2.IUI]I'-06
1-19"5E-07
•• I51i&6£-,0.
] .UtOta-O'
1.&2UU:-IO
].lU"E-U
1.1"562·11
0.000001.00
0.00000••00
0.000001·00
O.OOOOOE+OO
O. 0000 Q-£.OO
0.00000••00
O. 000001'.00
0.000608.00
0.000008.00
o.DDGOOE.OO
0.00000._00

'fOul Mol..

1. "'558.01
'.1'75'01;.00
1.,"UI.OO
1. ,$S1I1:+00

Total 1101..

1.nS2•••01
)."5611.00
1.'5SI".00
1. '51tOI.00
1.,..31s-0]
J.n038I·0t
3.5S1..I-OS
·1.UnOI-O'
1 .12"01:..06
•• '6"11"-01
1.l2n'l-n
1.111"1-0'
S.S...51·n
1.a63962·11
•. "1181-13
0.00000••00
0.000001·00
0.00000£.00
0.000001.00'
0.00000£.00
0.000001.00
O.OOOOOR.OO
0.00000••00
O.OOOOOR_OO
0.000001.00
O. 000001_00

Plft'VI.l

-S.31

~Ogeo
OllYVeo._­
Potu,I\11l:l_ ..1l1li

C&lciWllo
Cb.1orLD•
B\l1(W'

Corbo"
PodOQ
IlegIOQ
Ail'
ao'ron
Irc:..1De
'!'rae..£1
"'(lVI
"'1111
UIVI)
..,IV'
C'~'IILI
PboopbONO
Electron
~.

o.nSf
1.000

0.'81]
0.91"

""t Coer

Act CCM't:

.0.93S5
1.000o.,n.

O.HII
a.S'571-0I
O.U"
0.5161
'.0""'10 '
I.'OUI·OS
LUI

. I.'Ot
. LUI

1.000
1.,0]

O.IU'
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

Act.1vl~y

1.18'''1:-01
1. 000002.00
5.21051£.00
S.~'0021:.00

1. 001120123••05
1. 'S'012362+0S
1.15&1'2'27••05
0.000000001·00
0.00000000••00
0.000000008.00
1. ,."5310E'OS
0.00000000£.00
1. flSU009Z.02
O.OOOOOOOOB.OO
0.00000000&_00
0.00000000.+00
0.000000001".00
O.oOOOOOOOE.OO
0.00000000£.00
0.000000002·00
o .OOOOOOOOZ.OO
O.OOOoo.OOoa·oo
I.2.J2211U.OO
0.000000008·00
O.OOOOOOOOB.OO
,0.00000000••00
O. aoooooOOE.OO

~tlytty

1.181"2-01
1.000001;.00
5.21"0••00

. S. 21.')B.OO
1.31S112-0t
01. 011t08·0t
S .5.1151-05
1.'50311-15
'.611011-11
I ••l2nl~01
1.6069t,-01
1.UtI16-0'
I.S16116-1O
1.61'''1-,0
•.16101&-11
0.000001.00
O. OOOOOE_OO
1.000001:+00
1.000001.00
1.000001;.00
1. 000001.00
1.000002.00
1.00000.·00
1.000002.00
1. OOOOOE.OO
1.000001+00

10 •••0.6

11•••·,].,13']'61 011
0.000000000000000••000 ,

kg/....) • gil

U •••1't'1UIOn .' gIl
O.OOOOOOOOOOOOOOOE.OOO ,

IOOleUty

'.220.11-0'
'.t1U7E_00
5.610078-00
S.S1SUE.OO

•• n'tt8-01
'."'101.00
5.61002••00
5.5'1'6••00
5.06U',E'-0)
1.0""1-0]
1.01111E-GIi
].2UUs-0.
2.21nOI-0'
1. n'0'1-01
S.S2)951-0,
1.763IS2-0'
I.S9611I-IO
1.6IS.I£-1l
I..IUII-II
0.000008.-00
0.00000••00
0.000001.00
o.0000ClB.00
a.00000.1.00
0.000001.-00
0.00000••00
0.000001_00
0.000002.00
O.ooooos_oo
D.OClOOOB..OO

'."'1

'.13"'1&&1.1.01
I.nuonIR.O)
S.02~'7"l1B.OO
0.000000001.00
0.000000001.00
0.00000000£.00
• . t9 UI8I Os+OO
o. 000000 00£+00
1.5U"Ues-oI
0.00000000£.00
O. 000G00002.00
0.00000000••00
0.00000000._00
0.00000000£.00
0.000000001_00
0.00000000-£.00
0.00000000.1.00
0.000000001.00
). n.7015'I;.. OS
0.00000000••00
o. 00000000••00
0.000000001.00

·1 ...081I9II-1S

DaDalt)' tlUacS an 'I"DS and. MaCl .01u.t1ou
hreeDt r.laUve errol' va !laC1 ~lty

501utlcm Paf"-.te.r....44 on .lpecl fled Dmalty
sotm1Cl11 1101. 0.19l"..a7.,.12. Uuro
'ft)S 193 .UU19101151 gIl

lolutiotl Pa.~t.,.. Calculated
ooLUTIOR MSS ..5.601811"SlOI
H2O ....... no. "5119118121
TIlSIg/llll' l11.1I• .,.sn101

H2O .....'I'EIl
~2C02l" ""ICO)~~

CI- CI-

IOll1t1.... __t ... 1IaO'" on _Uled _dey
_1011 1101. o. 38,.lU1295I1a. Ut...
TIlS In .soes,au.o.s 911

COlutlon ..,._tere. l;.a}c:v.late4·
SOlm10R llUS Ua.U1U"U2U
H2O MSS 3U.6lllUO'UU
ftlS(g/l<v1 ]11 •8211829011S6 .

_Itled 10111t10......lty
IIDISITI 1UII.1,..nuo"

1727
1128
17~·
1730
1731
1732
1733
1734
1735
1136
'737
1738
1739 DoDolty ....... _ TDS aDd JlaCI .olotlOllll
~?~~ Pe.l'cet relat!•• errol'. 'W -.c:l o-alty

1742
1743
1744 . TAIILII oP CCllOl:IIft'IU\TlceoS POll' u,1'C:Il nrftM
1745
m~ _1"_
1748 H2o lQ'I'EIl
1749 HoNp01COU.' _ICO".,
1750 aq+ ....

.1751 CI- CI-

·l+~ =;- ~~:
.. 1754 OM- OM-

17S!l Np02 CCOJ, 3_._.. NP02CCOJtl ....
1756 IlpOllCOllI.· IlpOI lC021 I.-
t 757 NpO~C01-' lIPO~eo) ...
1758 col Ceql COl Ceq)
1759 1lp01+ ""'1+
IZ60 IlpOIOMCoql IlpOIOMCoq,
1,81 M' M.
H62 ""'IIOM'I- >IpOIloM'I·
1763 . HC1C~l to.tltrat•. ae1d.only
1764 NaOHCaq' .••••• to. t.1t.rat••bU••crnly
1785 IlpOIOMlegodl IIpOIOM(og....
1766 IlpOIOMluorl IIpOIOM(UOr'

'1767 NoJIlpOI lCOll I C.I J)ISAIILEllJlUAIILBD
1168 IloCI Mallt.
1789 .....co2 .....c:oUt.

1~~ ~:~:~:~~:U:()J-H~~r:
1172 Na2C01.M20 !b<o.-trlt.
1713 MaJM(CO])l.~O '!'ro_
1714
1775 pM 1-1ogl.''')), _I-log,,,"·))

lH~ =ltbr~=f~C~:'i't: 1~:=~:::~
m~· =1.;~r= CIlI - \~~:~~:·H3~ rCOIIgI, logCrcol (gIl- •. '112-0'

1782 lIOTUl - 'watar •..l.UcY· 1. 1101_ tnetlO1li 100 in ~IIO\I.I pb.,Q.
1783 • oa.. -.,l.Uty· u.4 -activity- ar. gu partial prnauru

~tX~ . :=~,r;~~-t::-:-~l" wlt.b DOIl••ro eozte.. (00JtYW'Q'enc:_ CTlterlcml
1786 -sa.tu:ratlob 1J\daX (or -.J.Mrat-. ShlOO10UAP/&.ap)
1767 -loglO taetlvltYJ tor aqueoua ~1.. wlt.h ¥elY _11 cODeeaUatlOD.1
~~~~ -logl0 (putl_,l pr...ure) tor 0....

179<1 Tot.ti1 Q/IITo - •• UOn"'I'Ol
17111 Ph.blog T1tretion • U
\792 • Inver.lou tor bate:b pblai JI
17931 TITRATE Prol>l_, *CV)OI w1th COil" S.61...1.1 )loCI
1794 DATAIIAS2. _6IN", IIl'IVI-"'-CO'-<lM-Cl-Cl~I."',
1795 'S.Ol.31 ..(1111-...-01-<:01·....- .... lPitsaU.f1lFt0 ...1 ........n.IU'F...MPP.., .
1700 JIT•••ur.. 1.00000S-00 (-J Aft ~t.tur.. 2.'82_02 (.) hlvla.
1797
.,798 al.-nta1 ~e. tor 'l..b Pl'obl_
1799
1800 Totel Mol.. . ..... MoleUty Aq. Molar1ty
1801
1882 ]. n315'UOE_Ol 1.11011123£+02
H~: 3 ). U62UUS+Ol 5. SS".'76E+n
'804 S.U~IU:::ilIR.OO 5.1100'73505+00
1ll0S 0.000000002.00 0.000000001+00
'806 0.000000001:+00 0.000000001_00
le07 0.000000001'00 0.00000000",00
1808 1. 95S181711'00 S.s,....S...OO
1809 0.000000001.00 0.000000001.00'i'0 ]."l"USI'OO 1.1..1011SI-OI
1 ,11. 0.000000001'00 0.000000002.00
1 12 0.00000000&.00 0.00000000••00
1813 0.00000000&:+00 0.000000001-00
1614 0.00000000&:-00 0.000000005.00
1el!) O.OOOQOOOOE.OO 0.00000000£.00
1816 0.000000001.00 0.000000001'00
181i 0.000000008.00 O.OOOOOOOOB_OO
181a 0.00000000£.00 0.000000001_00
1819 0.000000008.00 0.00000000••00
1820 2 .•,S61S18I.00 •.n ..n.02·0S
11121 0.000000002.00 0.000000002.00
, 822 o. 00000000.-00 0.000000001.00
1823 0.00000000£.00 O. oOOOOOOOE.OO

'1824· -I. SI11909l1-1S - ••21III1,.1-1S
• 182.5

1826
1827
1828
1029
1830
Ill31 _1U... IOlotloo ......Ity
18~......nn l1".n.12unn

1834
1835

~8~
1838
1839
1840
1841
', 842e43 nBLB OP~TI_ roll 1IA1'C:Il rtSTIK
18441845 _1.. _

· 1~16.'11127

184~
2850
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....t.er ·aolel1ty'" 1••'1. Itr.ctlOD IGo 1A~ pbue

... QUI -lIlOlal1ty· eM ·.ctivlty· &"e gu partial pre.llU.1
·De.c:rlptor· ~l
"~/ltT/lnlO for epee1.. with DODZU'O eonc•. (caI'lYUV..we crlt_rlot11
·8IIItU¥"atlon Indu: for a1.Der.h. CI.log10(IAP/Bp). .
·109'IOt.ctlvltyt rat'" -.qu..,.,.. .peel....lUi "IY .-.11 C'OnCeDtr_Ucm.e
·log10tpa:rtlal pruWZA. for 1'.... .

-1.)11-0'
5,0'8-0'
2.IOE-at
•• 228-12

-7.JII-0.
..~ .••I:-Ot
).'11-0.

...) .61E-OI
'.17E-O.

-2.50E.02
-~. ,.1:.02
-J .1l1.00
-]. '711.00
-'.101'.02.
... 1.:31.-01
-2.20£.00
-2.19E.00
..2.ZJE.00
-2.521.00
...J.701l.0() ,

Delerlpc.or

-1.511-0'
,2.161-0'
'.S'a-10
'.058·12

- •. 5'1-0.
-1.0n-0'
l.U8-0.
7.U8-0.

-)'''0-0.
..2.50&.02
...2.U...02
-1.21••00
...) .I'E.OO
-1.JO.0:3
-1.JlI-OI
...2.102·00
...1.7211:.00
-1. " ••00
..2.05.·00
... J .11'1.00

11011 J. ter

'.'5)"8.05
).072U8.0t
1.15"18.05
1.74,.01••05
2 .•00611.0)
l.tOSua.Ol
'.UOStl'.OO
1.0"'18.02
1.02.n8.01
).II1l51-02
I. ,.515...0.
'.'OU5E-05
2.7192'.-05
1.7UIO.-0'
5.20101-0'
0.000002.00
0.00000••00
O. 00000£.00
0,000008.00
0.000002.00
0.00000••00
o.OOOOOE.OO
0.00000.·00
0.00000••00
0.000001.00
0.00000••00

'.I1'S'••02' .•"0'••01
4.):31)2£.00
I.U.U£.OI
L,O)lIl.OO
l.'51911-02
'.011018-0'
2.12.,&1-0.
) .SlIU8-05
1.112101-0.
'.)17102-01
0.00000£.00
0.000001.00
0.000001·00
0.000008.00
ft.aonaoa.aa
O.oooooa.oo
0.00000••00
o.OOOOOZ.OO
0.00000£.00
0.000001·00
0.00000••00

Malar1ty

•. 170112·01
•. '17" ••00
S .023" ••00
•. 'U538·OO
·'.)))"1-02
1.tS'SI.I:-OJ
5 ....UI-0&
2.JlSOO.·0.

·2.UUJI-05
1.212111-07
1.12'"51-0.
).1I027E-10
'.115111-11
5.721078-12
$.2225.1-12
0.000001:.00.

.0.00000••00
0.000001:.00
0.000001.00
0.00000••00
'0.00000£.00
0.000001;.00
O.OOOOft.OO
0.0000,0£.00

.O.OOOOOE.OO
O.OOOOOE.OO

I.Ul101-02
1.IU'lI-Ol
2.5"111-0.
2.110252-05

. , .2'311'£,..06
1.201101-07
~.052011-0.
1.0SU'IE-0'
1.2)6261-10
1.I735l1-lI
) .10072E-12
0.0000011.00
O.OOOOOE.OO
0.00000'1.00
0.00000'1.00
0.000001..00
0.000008.00
0.000001.00
0.000008.'00
0.000008.00
0.00000._00
O.OOoooa·oo

1.97nOI:.Ol
) ."SSIE.OO
2.000511:·00
1......1.00
1.125111:-02
5 .•12518-0&
2.))..n-0.
'.21t0'.-OS
1.0n078-05
'.13otJE-ol
C.'7072£-O'
1 •••5602.. 10
) ••nOS8-1I
2.271)11-12
2.019102-U
0.000002.00
0.000008.00
0.000001:.00
0.00000••00
0.000001·00
0.000002.00
0.000001.00
0.000002.00
0.000001·00
0.000002.00
o.000002.00

5.15.cn-OJ
&,412271-0'
'."110£-05
1. un01-05
) ,12'171-01
&.701551-0.
'.O)1CU-O,
C.1I'0n-10
c.•non·u
C.5'''tE-12
1.211C11-12
0.00000"00
O.oooooz:.oo
0.000001.00
0.000001.00
0.000001.00
0.00000••00
0.00000'.00
O.oooooa.oo
0.000001.00
0.00000••00
O.OOOOOE.OO

-5.U

O.U"
l.OOG

O.UI7
0.'127
~.571'I-02

0."1)
O.S.,.
'.2'111-10
2.72421-05
1..02
2.'07
1.f20
1.000

0.:3t&0
).751
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

Act coef

2.51201-02
0."'0
0.5'51
I.HU£-IO
2.'))'1-05
1.IlC
2.'0'
I ....
1.000
>....

0.2171
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

"1.000
1.000

2.011£"'0115

7.711121-01 ,
1.00000£.00
5.2"'51·00
S.IJ'••EH'O
1.2••071:-0J
5.171108-0.
3. '51'1'92.-0.
2.J"2.J&-U
•. 01017.-10
2."17:31:-07

. )."7511-01
7 .1I015E-I0
1.01211£-10
1.1912'.-12
2.1I04CI-U
0.000002.00
0.000002.00
1.000001£.00
1.000001.00
1.00000£,.00
1.00000••00
1.000002·00
1 .00000£.00
1.000001.00
1.00000'••00
1.00000r..00

·ktlvlty

Aq. IIIG/U ..

1.001115 05~
7.".07UJ!.OS Cbl::tVeD
1.1S4I1Sl1E_OS SOd1ua
O.OOooooooa.oo Poc.u.IWI
0.000000001.00 _01..
0.00000000••00 c.lc1\a
1. '7ltOn65E.OS c::hlorl...
O.OOOOOOOOE.OO SUlfur5.•"'''''1:.01 eubon
0.00000000£.00 . Po.lon
o. GOOOOOGOt:.OO NegS:on
0.000000002.00 Air
O. 000000001.00 aorota
0.00000000-'.00 .roalne
0.000000001.00 Tr.e-tal
0.000000001:.00 '!'bUY)
0.00000000••00 "(11.1)
0.000000001.00 UtVl)
115.115015"1:.01 It,pCV)
0.000000001.00 Clot ... tIL)
0.00000000••00 PbOtPhOI'Ul
0.000000001.00 .lectron
0.00000000£.00 CbarQle

C.254718-0'
4.70'U8-0&
1.54'611-0&
2.777551-10
2.1)5151-10
2.<)52'1-07
• ••5701£-0.
2.)0",&-ot
1.)10711-10
5.0"5'1-11
1.011151-12
0.000008.00
O. 000001;.00
1.00000••00
1.000001·00
1.00000••00
1.000001·00
1.00000£.00
1. 000001.00
1.00ClOO••OO
1. 00000£;.00
1.000002-00

1I.2HI

10••125

1111.'031)1111&5 gil
o. 00 00000000000001l.000 ,

Kolallty

'.n..n-ol
, •'."'~.OO
5.1I0J58.00
5.50t.,••00
C.1)1718-02
1.nOla·0)
'.55"'8-ot
2.5.5..1-0&
2.'UOIE-OS
1.J5"'1-07
1.254'22-0.
C.n022£-10
1.01211£-10
'.""58-12
5.1)2721-12
0.000002.00
0.000001·00
0.00000••00
O.OOOOOR.OO
0.000001.00
0.00000£.00
0.000008.00
0.000001.00
0.000002.00
0.000001·00
0.000008·00

1."15"-02
1.215))8-0)
2 ••U558-0I
J .J2"'B-05
1.0H128-05
1.)UUI-07
2.211111-0.
I. 11U28-0'
l.l.07l1-10
1.>l07l1-n
)."1278-12
O.oooooa.oo
0.00000••00
a .oooooa-oo
0.000002·00
O. 000001.00
0.000008.00
O. 00000£.00
o.OOOOOS·OO
0.000001.00
0.00000••00
0.000001.00

10,'5"

10.2155

DeIIlty -.-tId. Oft !'OS -.d *'=1 .oluttona
"rc..~ r.l_tlve error VII MaC1 deJUll~

Solu.tion Par_c.ere Bued. 0Ill SpecUied Deulty
SOl»'1'1~ VOL. 0.),.:3JU611554"'71 liter.
1'00 ~U .210n7)501l0 oIl

lolutlOD Par..-It.:t"•• caleulatltd
SOWfIOK \WIG ,7) .))IIU5H'20
H2O ...... l5••57100)611515
'lIISllI/kgl )27.&05"1025OJO

_IUad sch•• lon _Ity
DlRSrI"t III•• 'OII)I1U65

CO)_ CO)_
HCO)- IICOJ-
011- 011-
Mp02 ceo't]••• JIIP03 'COI.1 ....
lIPC2ICO)J2.- 1lP02 ICOll 2·-
lCP02CO)- lCP02CO)-
C021aql CO2 I..,.
"J!02:. ftP02.
lCP02ORC..,1 _20111..,1
H. M.
_2101112- ""'2 ION) 2-
1IC1'aql •.••.•• to.t.lt.l"a~•.ec:ld.OQly
JleOtUeq) .•...• e.G. tltret••"'e.on1y
MP02OKI09ad) !lpO~OIII ...ad)
MP02OKI_., 1Op020Hl_.,
""'MP02ICO)121.I,.DlSJl8Llll)J)I_
MaCl Halite
IIaltCOl IlabeCU••
N&2CO) .10JaO Matron
Ila2COl.1H20---""~CO)·K...__a.a
Ila2COJ .1120 "I'ber1IoDatrlte
IIalH(COJt2.2M20 ThDa

le51

19~
1854
less

m~mB
19r,
1K~
1864
16651m
1868
le691m
1872
1873·

m~
187G
1077

1HZ
1880
I llll 1 IIlII'U ,

1~f3
1884
10e5

1~
1888
leBl! 'l'otAl Q/It'to -4.65""028.0)
1890 PIUbiDg 1'ltraUcn • 15'
,8e1 • lD....I'.IG~ Cor batda ~~ 2.
1892 I_-.ok 1'1'I'IIA'rt: p"o..I_, RPlV'02 vlth CO) I .. 5. __lalIOllCl
1893 OII'DBA.II< _./1'110, MPCVI-IOIl-CO)-oH-<:I-CIO. In""
1894 tS.OI.J1 MCUU-IIa-CI-CO)-COt-.... CFR5ItU.PIOl"O.P9I.ItPftt2,RPP".RRFntl
1825 Pr••nr.. 1.000001:.00 le) A'I'K ~I'.tur.. 2 ••12.02 1-••_lvlD

',88~,9'1' Bl-.Dtal NNradaDc•• for .1Ub Probl_

1~ Total 1101.. Aq. MoIaUty Aq. IIolulty

1~ ).'5107206£.01 ).11011...1.02 ,. ,.0125111.01
'902 ] "U:.3SJ6S~!.Ol 5.5"2"'0.01 •. ,1)11)158.01
1903 5 •.,.0115.1.00 S.1I0)5U51.00 5,02U7.221.00
1904 0.000000001:.00 O.OOOOOOOOB_OO 0.00000000••00
1005 0.000000001.00 0.000000001.00 0.000000008.00
1900 0.00000000••00 0.000000008.00 0.000000001_00
1907 1. 'Utl.eOB.aO 5. Sa,eUStS_OO to 9)35222'£.00
t 90B 0.00000000£_00 0.000000001:_00 O. 00000000...00
lllO'd ) .&13...051.00 .5.010181118-02 '.55nU528-02
1910 0.000000001.00 0.000000001.00 0.000000008.00·
1911 0.000000001.00 0.000000008.00 0.000000001.00
1912 O.OOOOOOOOR.OO 0.0000(10002.00 0.00000000".00
1913 0.00000000£'00 0.00000000£.00 0.00000000£.00
1014 0.000000002.00 O. ooooooooa.oo O. 000000008.00
1915 0.000000006;.00 0.000000001.00 0.000000002.00

~&~~ :::::::::::::: :::::::::::::: ::::::::::::::
1918 0.000000008.00 0.000000008.00 0.000000008.00
19H) '3.475n518B.00 2:."102"1...0' 2.51t'S01'S:-(M
1920 0.000000001.00· o. 000000008.GO 0.000000001.00

H~~~ t:::::::::::: :::::::::::::: ::::::::::::::
1923 -1.)lUO.218-15 -).'01"1108-15 ·) ...."7.18-15
1924
1925
'926
19\17

l~~~
1930
1931

~~~
1934
1935
1936
1937

m~
1ll<l0
1941
1942 1'A8LB llP """"""",,TICIlCS POR BA!'Ol rtS1'llK
1943
1ll<l4 _I.a_
11145
1946 H2O IIU'Dl
1947 IlO1lp02COSCOI _2COSCa,
1948 ala. ....
lll<1l! CI- CI-
1950 CO). CO).
1951 MCQ)- 1lCQ)-
1952 011- OM-
1953 1fP02:(C'OJU"- Jtp02(C'OJU··-
1954 ,.,..2ICO)J2.- ~ICOll)·-
1955 lIPC2COl- ,.,..2CO)-
195G C021aql C021aql
1957 ,.,..2. ""'2+
1rs~ =~fo,\~~ =~fo,\~~
1960 K. j H.
1961 HCltaq) .•••.•. c.o.c.1tnt•••e:1d.0D1y
1962 ttaQIUAq) ....•• to.c.hrAte.bue.ooly
1963 MP02,,"I"Oadl MP02OMC09ad)
1964 tfP020K(A80r) JfpO~o.tC...,r)

1985 ""'lCP021CO)12 la, ...OI,-..pllWlLllll
1986 IIaCI "'U••
1967 . RaHCOl IlabeCU'a
1968 .~C'OJ .10K20 -troD
Ieee Ila2CO).7100~CO)-M __.'.
1970 Ila2CO).H20 _ ••It.
1971 "")MlCOJI2.2H20 ~_

l~~~ pit 1-1091....11' s-tC-I09I...·lI
1974 onoUc co-ute-ieat- 1.23'12)
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~I • vatar •..laUty- 1. ~1. tnctlOD H2o 1D aquecn&a .
- ca. ·~l.UtY· aDd -actlvity- ..... CJU puUal pr uu
• ·~Cl"lptor· .....

·dQ/ft/lllllO for ~l.. wltb DClD.lUO ccmc:•. ~CCIIl"rvee. eric.don)
·sat~.t1011 IQdaX: Cal' Noeral., SI-log10UAP!ItaS:t)
-lovl0(activlty) for' aqlleou.a -s-cl.. vtth wry ~1 cODe_traUou
-log10lparUel p~.) for gu..

!'Gtet GIlt!'- - •. 6""00).-01
~nw.n: £11. _ 1. Ul.I~.rwr.tllCl.,.~.~nv.ftI2

·'

1975
1916
1m
18t3
1980
le81
1982
1963
198A1ges
1986
1981
1988
1989

IlqIlU1brl_ all 1_' ­
JoDie .t~ ,_..
DMlalty. kg/a) •
fC021t1l. loglfC02CtllI-

n.tlf111
S.fnus

UII.fO
1.106£-Of -5."
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1 5.550"015577'5658.01 100 IIl\TIlIl 5.50nui,,0"'UB.01
2 3 .01635".,0>4&10B-Ol .... .... 3.000000000000000B-01
3 1.0001',IU511'068-0' It· It. 1.0000000000000018-0'
4 1.00115.0'03550578..04 ca.. e.•• ,. '3012""'Cl""'08.05
5 1.010134105I1U'8-00 1tlJ.. . 1tlJ.. 1.0'10161050351"1-0'
6 1.54'6102111610218-0' _. llgOlI' '.514111"'0105541-0'
7 1.'33115616"511'1-1] N. N' 1.'115112'16311101-11e 1.100"0051"'1358-01 CI- cl- 1.01"""""'''8-01
9 1.000131311511111£-01..... S04' '."""""5"518-0-

10 •. 061,.652121....8-15 _- Nt04- '.0.51113.01577118-15
11 '.01"5"1106'5108-03 ON- 011- ,. 00000..'6143"U-03
12 1.100n"75..6a18-01 11<:0)- NCO)- 1.0nOUI1Un0I18-01
13 1. 00005• .,0333.011-04 C01' C010 ,. n"1260U0I1'1Il-05
1~ 3.'1I4301.al1'U8-U I:OJeoql C03Coq) 3.1115"nU911u8-U
15 6.17'3561n.61t508-01 c:.C'03(oql c:.C'03(oq) 6. n6u10555151018-07
16 5.)3305513"""08-11 1lgC01Ioq) 1lgCO) loql 5.3"1""0'''1418'11
17 1.6511051313100018-11 IIGMUloq, II000UlO4l 1.6to770'S331ntllHIIe 1.00100"7731330'1-07 1101110- IIONlt- '.''''053415021118-0'
19 0.0000000000000008+00 alO) tOM) fo· IJOHOM) 4_ Q. 000000000000000••00
20 0.0000000000000008.00 BOOSION)4. ..OSIONI" 0.0000000000000008'00
21 O.7316t111'O"U78-11 caBION'" CoBIOMI .. 0.65130...07.01.58-11
22 6.1I0"S'3OO"3018-15 _IOM)t. ItlJBlON) .. 6.1100]6150"''''1-15
23 0.Cloooooooo0000002.00 Br- Ir- 0.0000000000000001+00
24 0.0000000000000001.00 Cl04.. perchlorate C10l- 0.0000000000000008+00
25 0.000000000000000••00 RaC)Jouaq) •••• :. to. tluat•."'•• OIl1y 0.000000000000000••00
26 0.000000000000000£.00 NC.lCaq) ••••••• to.tlt.r.te.ac14.0D1Y 0.000000000000000••00
27 0.0000000000000001.00 Melot I... ' •..•. to. tl'nt•. acld.ooly 0.0000000000000002.00
28 0.0000000000000002.00 Pa'Ioo•••••.•••.•.••••POStnVE.ION 0.0000000000000001.00
29 0.0000000000000008.00 IIIGtOD••••••••••••••••Ja:GA'I"IW. lCB 0.0000000000000001.00
30 0.0000000000000001:.00 Pa.loaCOM) Ceq) •..•. to.t1tr.t••bu. 0.000000000000000£:.00

~ ::::::::::::::::::::: =~:'C~:~~::: :~::.;;~::~:~::~: :: :::g:::g::~::::::::
33 0.0000000000000008.00 ID'PCM (eqt IOPOtCaq) o. oooooooooooooooa-.OO
34 0.0000000000000008.00 10"'- 113_- 0.0000000000000001'00
35 0.000000000000000••00 K:JlO4. KJO&. 0.000000000000000£.00
36 0.0000000000000001:.00 JOf,.... POt- .. O.oooooooooooooooa.oo
37 0.000000000000000£.00 "1102. ~3'. 0.000000000000000£.00
ae 0.0000000000000008'00 1OP03ONlO4l MP030N(04) 0.0000000000000008'00
39 0.000000000000000£.00 liIpO:::UOIU 2- Bpo1 foHn- 0.0000000000000008.00
~O 0.0000000000000008.00 ropo'C01- MP03C01- 0.0000000000000001.00

II 0.000000000000000£.00 1fS'O:II CC03)::I.- ~2CC'O)2·- 0.0000000000000001.00
2 O.OOOooooooooooooe.oo NpO::I CCOJ' J.... "po2 ,CO)I) ••- 0.000000000000000••00

0.000000000000000£.00 ".... ...•• 0.0000000000000001.00
44· 0.000000000000000£.00 MICQ). AIaCO). 0.000000000000000£.00
45 0.0000000000000001.00 lIooIC'O) 13- "'11:011'- 0.0000000000000008'00
~6 0.0000000000000002.00 M(CO) )... .a.(CO)) ) ... 0.000000000000000£.00

,~b t::::::::::::::::::: =:::~~(eq) AIIC::~~; :::::::::::::::::::::
~8 ::~::::::g:::::::~::: :i::. Vf'IJ~:;:: ::::g::::::::::::::::
51 e .OOOOOOOOOOOOOOOR.OO Rp020MCaged.) Mp020l1Cagedt 0.0000000000000008.00
52 0.0000000000000008'00 MP03OMI...rl 1lp0201U...rl 0.0000000000000008'00
53 0.000000000000000£.00 HaRp02C'O) c.. w.ltpO:itCOJ (8) 0.000000000000000••00
5~ 0.0000000000000008.00 IlaJMPO'IC0113IoIJll_JllaABLlll 0.0000000000000001.00
55 O. 0000000000000008'00 ~1 Ie) ~1(el 0.0000000000000001'00
56 o.OOOOOOOOOooooooa.oo _COM))C.) "'COM.J,.) 0.0000000000000001:.00
5; 0.0000000000000002.00 KaAIIICO) 2'. 61QOle, 0.000000000000000&.00
58 0, 000000000000000£.00~ Ccl MS'04 CcJ 0.000000000000000£.00
59 0.000000000000000£.00 C&SOt ·Alm)t'lSrlt. 0.0000000000000002.00eo 0.000000000000000£.0(1 NdJ (sot) 2...-.APbUllul1t./Ql...:rlte 0.000000000000000£.00
61 O.oooooooooOOOOOOE.OO c:aC12.'tao AD.tuctlclU 0.000000000000000£.00
62 0.0000000000000001.00 C&COl ~agOGtt. 0.000000000000000;.00
63 O.OOOOOOOOOOOOOoo~.oo Jt2COf, Arc_It. 0.000000000000000£.00
64 0.0000000000000001;.00 MgCU.6K20 Blae.boflto 0.0000000000000001.00
65 0.0000000000000008.00 Ila2McllS04) 3 .4100 lloed1t. 0.0000000000000001'00
66 1.00e0000531000558-01 ItlJIONI3 ....d •• '.'''511013)]1113£-00
(j7 0.0000000000000001.00 Ma6C011C04» 2 Burke1t. 0,0000000000000002.00
80 0.0000000000000002.00 CI!C'O) calcite 0.0000000000000002.00
69 0.0000000000000008'00 c:.cU. 4.,0__c:.CU_Te.rahyG<1•• 0.000000000000000£'00
;0 o. OOOOOOOOOOOOOOOE.OO CCLtCUCOM16.1]IQO_C.~Jorl_ A. 0,000000000000000£.00
11 0.0000000000000008.00 Ca1:CI2(OMI2 .tDO__CaGxyeblorl. 8 0.0000000000000002.00
7? 0.0000000000000.08.00 I<ItgCU.61Q0 C&nl&111•• 0.0000000000000001'00

t~ :::::::::::::::::::::=C~~z.5tao QaysrUlO::~: :::::::::::::::::::::
75 0.000000000000000••00 Ila2'caC$04)2 C:laubedte 0.0000000000000001.00
76 0.0000000000000008.00 CdOI.2H2o Cypna 0.0000000000000002.00
77 0,0000000000000001.00 MCI M&.llt. 0.0000000000000008.00
7B O.OOOOOOOOOOOOOOOa.oo 1'IG'£04"K30~lte 0.0000000000000001:.00
79 0.0000000000000002.00 IM;CUOt. )H20 '.bit. 0.000000000000000••00
80 0,0000000000000001.00 10«':03 Iltal1c1»lt_ 0.0000000000000001.00a1 o.ooooooooOOOOOOOE.OO lIgSot.tQO Kiuer1te 0.0000000000000001.00
U2 0.000000000000000&.00 It21IIrCSOt, :II ••M20 lAloD.lt. 0.0000000000000008.00
83 0.000000000000000£.00 .'ca(I04») .2'JQO-J,.Ul1........1t o. OOOOOOOOOooooooa.oo
tA O.OOOOOOOOOOOOOOOB.OO IIgCOl Mag'II..lte 0.000000000000000••00
85 o. OOOOOGOOOOOooooe.oo _~el (OK' 3 .4JD0-"lCbCYChlorl_ 0.0000000000000008.00
S8 O. 0000000000000008.00~ M-rcal11te 0.0000000000000001.00

. 81 0.000000000000000••00 KaZSOI.I0K20 NlrAblUt.0.0000000000000008.00
e,n 0.000000000000000••00 "IH' CSOC)' "I.elc. 0.000000000000000£..00
89 0.0000000000000001.00 MIfCO) :Rabcolllt_ o. ooooooeooOOOOOOI.OOeo 0.000000000000000••00 ......C'O) .10H20 ...tron 0.0000000000000008.00
9' 0.000000000000000£.00 1JgC'O) .)QO "~eboalt. 0 .0000000000000001:.00
92 O.OOOOOOOooooooooe.oo 1t2MD4S01)2.'fQO .1c:~1t.e/~o. OOOOOQOOOOooeooa.oo
93 O.OOOOOOOOOOOOOOOI.OO...,ce 11:01)'. '1DO--Jlroo01l1t. 0 :0000000000000001t.00
!l" 0.0000000000000002.00 UltgCa3IJOU O. 31DO-"'I_U•• 0 .0000000000000001.00
95 0, ooooCloeOOOOOOOOI:.OO c.COM) 3 Portlandlta O. OOOOOClOOOOOOOOOB.OO
96 O. 0000000000000008.00 ~eo).3n.IQ.O-I'Dtaa.l~Carbou.t. 0.000000000000000••00
97 0,0000000000000001.00 K'M ceo) ,.3K:lO~-a.quleuboD.ac.e 0.0000000000000001.00
9~ o.OOOOOOOOOOOOOOOE.OO ...eoJ. ltaO--a.....-C&rboDat. 0.0000000000000002.00
e9 0.0000000000000001..00 UNaH(CO)) 2 .2M20-l"Otu.l__TrODO 0.0000000000000001.00

100 o. 000000000000000...00 kJ"(C04)3_._qu.lpot...l~SU11.t. O. oooooooooooooooV,.OO
101 0.0000000000000008.00 Ile.3NIJOtI2__J_laod1.....SUU.t. 0.0000000000000008'00

,102 C.OOOOOOOOOOOOOOO,I.OO Ra2co) .1IQ0--Ji&3C'03·_~t.0.000000000000000£.00
103 0.000000000000000&.00 ttl 8ylv1t.. 0.000000000000000'••00
\04 0.000000000000000£.00 ~c:aCS04)3.)QO ~t. 0.0000000000000002.00
105 0.0000000000000002.00 lIQ:3cacl•• 1.2K20 ~1" 11.000000000000000••00
106 0.0000000000000008.00 11II.2&:04 'ftJartaI'41ta 0.000000000000000••00
'~ 0.000000000000000••00 l&A2C03 .too !bel'W)Dat.rlt.. 0.000000000000000••00
1 0.0000000000000008'00 IIe1NCI:01) 2 .2100 ,.,...... 0.0000000000000008.00
, 0.000000000000000£.00 Na2"01,I0M20 Borax Q. 000000000000000••00
'1 0.0000000000000008.00 ICOH) I BorlJU\<14JoUd 0.000000000000000£<00
", 0.00000000000000011:.00 dSO•••taO--JI:-~~rat__ ()O_C) o. OOOOOClOOOOOOOOOI:.OO
112 0.0000000000000008.00 D'NO' "M20--Jl~t.rabor.t__ (30_e) 0.0000000000000001.00
'13 0.0000000000000008.00~ ••K20 C041......t&bo:c·.t.. 0.0000000000000008.00
114 0.000000000000000••00 "'501.5K20__~~.."taborat.11.0000000000000008.00

~--~------------------------'"
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1 B--.I< 'rl'nUlft ~alol_. LOOIO coptl.." IIpCVI02 Vi... CCl Ul 5 .•i-Id IIoCI rwl'V2.1
2 oo.1'l\MSE' _.,....., 1IpI\l)-....-eoJoOII-<:I-<:I... IRRJII;
3 95.01.11 ...C1111·....-<:I-<O)-_-_ (ftftI••PItJ'IO.'91.RPrllU,llFFtl.QFPtII
4

~
lJ'ltl'Clt Vol\DU pel' Orid .lock. IJl ..nUllt....

I o . 000000 IlL

b 2 0.100000 IlL
1 0.1.2510 IlL

9 • 0.20)012 IlL
10 5 0.2""21 IlL
11 • 0.&12." IlL
12 1 0.511'02 IlL
13 • o.•n,.,. IlL
Ii. • 1.1IH11 IlL
IS 10 1.7enS' aIL.
16 II 2 .•2".2 IlL
1i 12 ),155101 IlL
III n •. U181J IlL
1S I' 1.011018 IlL
20 15 10.000000 IlL
21
22
23 1"-1 tn.t1or. ftHU.l c.•• ~1.1

2i.·
25
26 0, 100 ..... It• c:••• ..... "",,,,' ·K' CI~

_.
27 II 1 .•212811.01 S.•lons_co 0.000001+00 0.00000••00 a.00 gOOE.OO 0.000001+00 1.21"21:'0' 5.110118+00 0.000001.00
28 21 1.12"18.01 5.6101111'00 O.OOOOOE·OO o. 000001.00 0.000008_00 o.00000••00 S. "':J&61;-01 5.'0.UI.00 0.000008.00
29 JI I.UtI.8.01 5.610038.00 o.ooaaCE_CO O. ooaaOE.ao 0.000008.00 0.000001·00 2.5"UI-07 '5.10'508.00 0.000008.00
30. II 1. 'J02'£+01 5.610001.00 O. DaaOGE_OO O. DOGOn.OO 0.000008.00 0.00000••00 2. '10651-0' 5 .•0....·00 a.oaoaOE_GO

~
51 I.U012S.01 5 •610001'00 O.OOOOOs_OO o. OOODO~.OO O.OQOOO••OO 0.00000••00 ) .•35U.·10 5.601001.00 0.00000£.00

" 1."U)£·Ol 5.nOO08.00 0.000001·00 O·.OOOOOB.OO 0.000008.00 0.00000••00 1.5211.£·10 5.'061]1:.00 o.OOOOOI.Op
33 7) 1.9)22U:.01 5.610011'00 0.000002.00 0.000001_00 0.000001·00 0.000008.00 .....5.£·11 5.60.'11.00 0.00000••00,
34 .1 1.",..£.01 5.610011.00 o.oooooa·oo 0.000001.00 0.000001.00 0.00000._00 5.'''''1·11 5 ••02))1.00 0.000001.00

~
. ') 1.U$24E.Ol 5.610021'00 0.00000£_00 0.000008.00 0.00000&.00 0.000001.00 ).625501·11 5.5..66••00 0.0000<1••00
101 1.t37'718·01 5.61003••00 0.000002.00 0.000001.00 0.000001.00 0.00000!.00 3;510811-11 5.5n&3I:.00 O.OOOOOE.OO

3, 111 1.'.UOB.Ol 5,6100"'00 0.000008.00 o.OOOOOS.oo 0.000002_00 0.000001.00 1.1J16JE-ll 5.51&011..00 O.OOOOOB.OO
38 121 1 ...15511.01 '5.'1001£.00 O.OOOOOB.OO 0.00000."00 0.000002.00 0.000.008.00 1.)10,.1·11 5.57511£.00 0.00000£.00
39 UI 1.951'08.01 5.610121.00 0.000001:.00 O.OOOOOB.OO 0.000001·00 0.000001.00 , .10.1'31:..12 5.5105'••00 O.OOOOOS.OO
4() It) 1 ....SlII.Ol 5.61021£'00 0.000001'00 0.000001·00 0.000002.00 0.000002·00 7 ••1711£·12 5.511528.00 0.000001·00

2~
lSI 1.'7U08.01 S.610)51:.00 0.000001.00 0.000001:.00 0.000001.00 0.00000£.00 5 ••12728-12 5,50...1.00 0.000001·00

43 01 KSOI' OK· KCOJ· COl. CC21...) ea<:olCaql lIoCC1C...1 BlOKI)Caql 81OKIO·
44 11 0.00000£;.00 1.0'''51-0' 2.2.5711-0. ).0"848·08 ] .16101S-0. 0.000001.00 0.000008.00 O.ODOOoS.OO O.oooooa.oo
45 2' 0.000008.00 •• )702.1-0' 1.12213.-01 1.10191.-07 ;) .0""61:-04 0.000001:.00 O.OOOOOS·OO 0.000001'00 O.oooooa.oo
46 1) O. 000001:.00 1.I212JI·O' 5.1..511-01 3.72.7.8-01 2.017.n·0. o ,OOOOOB.OO 0.00000••00 0.00000'.00 o .000001.00

~. .) 0.00000£..00 1.2017£·0. '.12160£·00 5."'11.-05 1.0n.SI·0• 0.000001·00 o.oooooa·oo 0.000001.00 0.00000£.00
51 0.000002.00 1.01..71·05 1.00'0lE·OJ •.•0711£·00 1.121038-07 0.000001.00 0.000001.00 0.00000'.00 0.000001·00

~8 " 0.00000£.00 . 3.'0'••£-05 1.0235'£·OJ 1.113"8-0] 2.181211:-01 o •000002.00 0.000001·00 0.00000£.00 O.oooooa·oo
1) O.OOOOOE·OO •. 2....1·05 1.0.01lE·01 2.002011,01 1.257..1-01 0.00000&.00 O.OOOOOE.OO 0.000002.00 0.000001.00

51 '1 O.oooooe.oo '.771)7£-05 1.0'5UI·0) 1.3165.£·OJ '.071151:-0' O.oooon:.oo 0.000001.00 0.000001.00 0.000001.00
52 " 0.000002:.00 1.011"1.-04 1.0..61e·0) 5.0.1218·0) 5.5H05£·0' o.oooooa·oo O.OOOOOE.OO 0.000001.00 0.00000••00
53 101 0.00000£;.00 1.11)718·01 1.U29U-0] 7.12563R-01 J ••75101l·0' 0.000008.00 0.000001.00 0.00000••00 0.000008.00
54 111 0,00000£'00 2.01UJE-0. 1,200121-0) 1.12'0'1-03 a .•11'S8"0. 0.000008'00 0.000001.00 0.000001.00 0.000008.00
55 131 0.000008·00 2.112551-0. 1.2151)1·0) 1.'''5.£-02 2.311..1·00 0.00000••00 o.OOOOOB·OO -O.OOOOOE·OO 0.000001.00
56 UI 0.00000£.00 ) .123001-0. 1.1I15I£·OJ 2.)705U·03 1.IZ'.21,-01 o.oooooa·oo 0.000001.00 0.000001.00 O.oooooe·oo
57 III o .OOOOOE.OO 5.0..10£-0. 1 ...112£·OJ J .1,IUI:-02 1 ••"1'.-0. 0.00000••00 0.00000£.00 0.000008.00 0.000001..00
5e lSI 0.00000£·00 6.$5)"'£-04 1.110101·0J •.•11111-02 1.25..21-0. 0.00000.__00 0.000001..00 0.000001.00 0.000008.00
59
60 01 B)01l0KII· ...os ION) ,. CloIIlOKI.· ....IOKIO· Br· el... • _1141 ..... ItCllaql ...... HlCl... 1aql •...
Gl 11 0.000001l.00 0.000008.00 0.000002.00 0.000002·00 0.000008·00 0.000001.00 0.0000011+-00 . O.oooooa.oo O. oooooe.oo
62 21 O.OOOOOB.OO O. 000008.00 0.000001·00 o .OOOOOE.OO O.DOOOOE.OO 0.000001.00 0.000001·00 0.000008·00 O.ooOOOZ.OO
63 11 O.oaOODE_DO 0.00000£.00 0.000002.00 0.000008.00 0.00000£.00 0.000001·00 0.00000••00 0.00000£.00 0.000001·00
64 " 0.00000£·00 0.000008·00 0.000001.00 O.OOOOOE.OO a.oooooE.OO 0.00000£.00 0.000001.00 0.000008.00 o.ooooaR.ao
G5 51 o .OOOOOB.OO 0.00000£.00 0.000002.00 0.000001·00 O.OOOOOE·OO O.OOOOOB.OO O.OOOOOB.o'a o .oooooe.oo 0.000001:·00
&l 61 0.000001.00 0.000001,.00 0.00000••00 O.OOOOOE_ao a.oooooa.oo 0.000008.00 o,oaODoa·oO :::::::::~: 0.000002·00
67 11 ' O. 000001:.00 o •00000£.00 0.00000&.00 O.OOOOOS.oo 0.000001·00 0.00000.·00 D.OOOOOE.OO 0.00000£.0(1eo II o . OOOOOS'OO 0.000005·00 0.00000••00 0.000001..00 0.00000&.00 0.00000._00 o . 000001..00 0.000008·00 O.00OOOB.C10
Gil t) 0.00000••00 0.00000,1.00 0.000001.00 O.OOOOOI:.QO 0.000001·00 0.000008+00 0.00000••00 o .00000E.ao O.OOOOOS·OO
~O 101 0.000008.. 00 o . 000008.00 . o.ooooos.oo 0.00000£.00 0.000001:.00 o .OOOOOB.OO -Q.OOOOOI·OO 0.000001+00 0.000001.00h 111 O.OOOOOE.OO 0.000008000 0.000001.00 O.OOOOOB·OO o.OOOOOB.OO o.oooooe·ao 0.000008000 0.000008.00· 0.00000£·00
72 121 0.0000011.00 O.OOOOOE.ao 0.00000£,.00 O. 00000••00 0.000001.00 O.OOOOOE.OO O. 000001.00 0.000001·00 o .OOOOOR.OO
73 ·111 o .OOOOOE.OO O. 000001.00 o . DO OOOE. 00 o • 00000£.00 O.OOOOOE.OO 0.000001·00 0.000008.00 0.000001'00 O.OOOOOB.OO
74 III 0.00000£.00 o.oaOOOR.OO 0.000001'00 0.00000.'00 0.000008.00 O.OOOOOR·OO 0.000001:.00 • 0.000001·00 0.00000£.00
75 151 O. 0000 OE.ao 0.01)000••00 0.00000••00 0.00000£.00 0.000001'.00 O. (100008.00 o ,OOOOOB.OO 0.000001.00 0.000001:.00
76
77 0) Po.IOD•.••••• ....lon....... PoUOD(OIII (.ca HRegIODCAq) •• Tr&eer Caql • •• JOPOt tacz) 10_-

_. _..
it II 0.(10000£·00 o .OOOOOB.OO 0.000001·00 a .00000£.00 . 0.00000'.00 0.000001:.00 0.00000••00 O.OOOOOR.OO 0.000001·00
79 21 0.00000...'00 , o.ooaOOR.OO 0.00000'••00 o • 000 ooa.oO O.OOOOOE·OO o . 000001:.00 0.000001_00 0.000001·00 0.00000£.'00
eo J) O.OOOOOE.OO 0.00000£.00 O. 000 00£.00 O.OOOOOJ;.OO a.oaOOOR.OO 0.000001.00 0.00000••00 0.000008.00 o • OOOOOR. DO
8\ II 0.00000£.00 O.OOOOOR.OO 0.000001;.00 O.OOOOOE.OO 0.00000.·00 O.oooooa.oo 0.000001.00 0.00000'.00 O.OOooOB·OO
82 51 0.00000£.00 0.000001·00 O.OOOOOE.OO O.OOOOOR.OO 0.00000••00 0.00000••00 o.oaoool'.OO O.OOOOOE.OO 0.000001:.00

U II 0.000008·00 0.000008·00 O. 000008.00 0.00000&.00 O.OOOooS·oo O.OOOOOZ.OO . 0,00000••00· 0.000001.00 0.000008·00
11 0.00000£"00 0.000002.00 0.000008.00 o •000001.00 0.000001:.00 o.oooooa.oo 0.000001:·00 0.000008.00 0.0000011.00

K~ II 0.00000£..00 0.000008·00 O. 00000£.00 O. 000002.00 O,Oooooa·OO 0.000001.00 0.0-0000£.00 0.000001.00 0.000001·00

" O.OOOOOS.OO 0,000001·00 0.00000••00 0.00000••00 0.00000£.00 O.oooooa.oo 0.000001.00 0.000001..00 0.000008.00

~
101 0.00000£.00 o.OOOOOS.OO o .00000S.00 0.000001.00 o.oooooa.oo 0.000001:.00 0.00000£.00 0.000001+00 0.00004£.00
111 0.000001.00 0.00000••00 o.oooooa.oo 0.000001:.00 0.00000••00 0.00000£.00 O. OOOOOE.oO O. OOOOOB.OO 0.0.00001·00

89 121 O.OOOOOR.OO 0.000001.00 0.00000&.00 0.00000• .00 0.000008.00 0.000001·00 0.0000.0.·00 0.00000••00 o.OOOOOE.OO
90 111 0.00000.·00 O.oooooa.oo 0.000001·00 o.oooooa·oo 0.00000••00 0.00000••00 0.00000••00 0.00000••00 o.oooooa.OO

~~
Itl 0.000001.00 0.000008·00 O.OoooOt.OO o.ooaoo••ao "0.00000•• 00 O.OOOOOR.OO 0.00000••00. O.OOOOOR.OO 0.000001.00
151 0.000008_00 0.00000••00 O.OOOooa·OO o .oooooa..oo 0.000008.00 0.000001.00 o.oooon·oo 0.000001.00 O.OOOOOR.OO

~~ 01 11\>02. ~OKC",I 1Ip02101112- IIp02CCl- ~2(CO))2... Np02Ct'OJU"- ___ ..-:oJ> ....CC01l2·

~ 11 •• 1210511·01 1.1211.1-10 2.00811-11 1.1152.1-07 1.•UII£-l1 1. 351118-11 0.000001'00 0.000001.00 O.OOOOOB.OO
31 1.720'5£-04 '.51851.'10 2.55'011-11' 1.))5111-01 1.0'"11-11 1.5'"6.-15 O.OOOOOB.OO o.oooooe.oo 0.00000••00

~~
)I 5.01S1I1-05 3.01121.-10 J.l0UI-1I 1.JJ5tU-0' 2.)13011-10 I.USOOI·U o.OOOOOB.OO 0.000001+00 0.000008.00

" ).1.101£·07 1.7611011-'0 1.'5581I-U l.nU1£-07 J .'U051-0, •• 20'101:-10 o. GOoaol.oo 0.00000&.00 0.00000••00
119 51 ).1"018-01 1.11507£-10 1. 61614£..U 1.111101-01 J .u5111·01 :3 .13&5'...01 G.000008·00 0.00a008.00 o .00000t.OO

18? 61 1.701..1-0. 1.1U.'£...10 1 ••1I01£·U 1.))15-41-01 '.11"'£-0' 1.'U12I-01 o.ooOOGa.oo 0.00000••00 o.OOOOOR·OO
71 .......8-0. 1.6'116£-10 6.281051-U 1.I)UI."0, 1.2'U7£·0' S.US02E-07 O.OOOaOE.ao 0.000001.00 0.000008.00

102 " S.'266)E-Ot 1. ...11£-10 '.1I1I)B·U I. ))1118-01 2.0'''68·0' 1.)77U£-O' a .OOOOOE.OO 0.00000&.00 0.000001.00
103 " ).1112t1l·0' 1.5t1118-10 1 ••21111-12 1.nIO'2-0' J.2132211-0' 1.2nSOI-0' 0.000002.00 O.oooooa·oo o.OOOOOR.OO
1ei. 101 2.506t1E-Qt 1. 515U8-10 I."U18·12 1.)1I0U-Ol '.851118-0. '7. unsc-o' 0.000001.00 0.000008.00 o.oaOOOt·oo

~~ 111 1.10)2'1-0. I..U701-10 :1:.170608-12 1 . )'04&,1:-07 1.un'E-OI 1.5U..I·05 0.00000&·00 0.000001.00 0.00000••00
121 1.111121·0. 1.1.07.....10 3."121£-12 I.H2t21·07 1.0U61I-05 ).121111·05 O.OOOOOE.OO 0.000001.00 0.000001·00

10-' UI '.11"'8-10 1.2"201:-10 '.15'521-12 I.U5U£·01 1 .•12118·05 '.11017£·05 0.00000••00 0.000001.00 O.ooooos.OO
106 III 5.17112£-10 1.112051-10 5.111521·13 1. UI1IE·Ol 2.1002U-05 1. J&2.01£-Ot 0.000001.00 0.000001·00 0.000001.00
109 151 '.nOU£-10 1.09291,£-10 '.u..n·13 1.35&'1&-07 2 ...2.1£-05 2.585...·0. O.OOOOOB.OO 0.000002·00 O.OOOOOR.OO
110
111 01 -'C(01))·" Aa(0IU2. .... IOHIlI ... ' ft···· 003·· JlPQ20HC.ged._ IfP02OMC~I'J_~2C01••I_ MaJIfS:lQ2(COJ)2
112 11 O.oooooe·oo O.oooooa·oo 0.000001'00 0.000001·00 0.000001·00 0.000008.00 o.oooooa.oo '.'''321.00 0.000008·00
113 21 O.OOOOOE.OO 0.000008·00 0.000001.00 0.00000•• 00 0.00000••00 o. oooooe:. 00 0.000001:.00 '.t"UI+OO 0.000001.00
114 )I 0.00000£·00 0.000008.00 0.00000£.00 O.oaooOl:.oo 0.000002.QO O.OOOOot.OCl o .oooaClI.OCl .....221.00 o.OOOOOE·OO
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.~: ~::~~.~:~o :~:~~Qi;OO ~~:o:~:o ~=~.~~:- ~~.:~:o ~~:o~~:- ~.~~.2.~ '.
~) 0.000001..00 O.OOOOOE_OO 0.00000.1.00 O. OOOOCt.OO 0.000008..00 0.000001.00 0.00000£.00
J) O.OOOOC••OO 0.00000••00 0.000001.00 o.oooooa.oo 0.000008.00 0.00000••00 O.OOOOOE_OO
,. o.oooooa_oo 0.000001.00 0.000001:.00 0.000008.00 0.000001.00 0.00000£.00 o.OOOOOE_OO
5) O,OOOOCR.OO 0.00000••00 0.000002.00 0.000008.00' 0.000001_00 0.000001.00 0.00000••00
'I 0.000008.00 0.000001+00 0.000001.00 0.00000••00 0.000001.00 0.000008.00. 0.000008.00
'I 0.000001:.00 0.000001.00 0.000001:.00 O.OOOOOE.OO 0.000008.00 O.oooooa.oo 0.000001.00
'I o.aoocos.OO 0.000008.00 0.000001.00 0.00000'1.00 0.000001.00 0.000008.00 0.00000••00

O. 00000£.00 o.oooooe_oo o. 000001.00 o. ooooa.~oo 0.000001.00 0.000001.00 0.000001.00 '.'''7'._00 o. 000002+00O.OOOOOB.ao 0.00000&.00 0.000001.00 a . 000001'.00 0.000001.00 o. OOOOOS.OO O.OOOOOE.OO 9.'USOE.00 0.000008.000.00000&.00 O.oooooa.OO 0.00000&.00 0.000001:.00 O.OOOOOE_OO 0.000001_00 O.OOOOOE.OO 9."'UE.00 0.00000;.000.00000&.00 0.000008.00 0.000001.00 0.00000••00 0.OOO0i)8.00 0;000001.00 0.000001.00 t. ''''''.00 0.00000••000.00000£.00 0.000002.00 0.00000&.00 0.000001.00 0.00000".00 O. 00000£,.00 0.000001.00 t. "1)28.00 O.OOOOOR.OOO.OOOOOB.OO O.OOGOOI·OO 0.000001'00 0.00000.+-00 0.00000••00 0.00000&.00 0.000001.00 '.nIUI.OO 0.000001.000.00000&.00 0.00000&.00 0 •.000001.00 0.00000&.00 0.000'002.00 0.000001+00 0.000001'00 '.'5.0n.00 0.000001.00O.OOOOOB·OO 0.000001.00 0.000001.00 0.000001.00 O.OOOOOK.OO 0.000001:.00 0.000001.00 '.U7S11+00 0.000001.00O.OOOOOE.OO 0.00000£.00 0.000001.00 0.000001+00 o.oooooa.oo 0.000001.00 0.000001+00 t. '111'...00 0.000001.000.000008.00 o.oooooe.oo 0.000001.00 0.000002.00 O.OOOOOE.OO O.OOOOOE.OO 0.000001.00 ' .•'J16a.oo 0.000008.00O.OOOOOB.OO 0.000008·00 0.00000'.00 o.ooooor+-oo o.oooooa.oo 0.000001.00 0.000008.00 t .•21151.00 O.OOOOOS.OO0.000001.00 0.00000&.00 0.00000••00 0.000001·00 0.000002.00 0.00000••00 O.OOOOOS.OO ,. '.''''.00 0.000008.00

1<2IIIJ1_12.6......C.I&O&IJ.2 IIgCOJ 11112CIIOHIJ.6H 1<IIIOt 1la2_.10H20_ I<IH'I504I1_ IlaIICOl "-2COJ.l0H20_
O.OOOOOE_OO 0.000008.00 0.000008.00 0.000008+00 O.OOOOOE.OO 0.00000••00 0.000001.00 O.OOOOOE.OO 0.00000••00 •
0.000001..00 0.000'001'_00 0.000001.00 0.00000••00' 0.000008.00 0.000001.00 0.000001.00 O.OOOOOE+OO 0.000001.00
0.000002.00 O. 00000£·00 a .oooooe.oo o.oooaoa.oo 0.00000£.00 0.00000••00 0.00000£.00 O. 000001.00 O.OOOOOB.OO
0.000008..00 0.00000£·00 o.aooooa.oo 0.000001:.00 0.000001:.00 O.OOOOOE.OO 0.000008.00 0.000008+00 0.000008.00
0.000001.00 O. 000008.00 0.000001.00 0.000001.00 0.00000••00 0.000001:.00 0.00000£.00 0.000008.00 0.00000'1.00
0.000008.00 0.00000••00. 0.00000£.00 0.000002+00 0.000001.00· 0.00000£.00 0.000001.00 0.00000£+-00 - O.OOOOOS.OO
O. 000008.00 0.000001·00 O.OOOOOS.OO 0.00000£.00 o. oooooe.oo 0.000001.00 0.000001.00 0.000008.00 o. oooooa.oo
0.000008.00 0.00000£.00 O.Oooooa+-oo 0.00000£.00 0.00000£.00 0.00000£+-00 0.000002.00 O.OOOOOE.OO 0.000008.00.
0.000001:.00 ·0.000008·00 0.000008.00 O. 00000£.00 0.000001.00 0.000001.00 o.OOOOOE.OO O.OooOOR.OO 0.00000£.00
0.000008·00 O. OOOOOE.OO 0.000008.00 0.000001+00 0.00000£.00 0.000001.00 O. 00000.2.00 o. 00000£.00 0.00000£.00
0.00060._00 0.00000£.00 0.000001:.00 O. 000001:+00 0.00000£+-00 0.00000£.00 O. OOOOOE.OO 0.00000.1.00 0.000001.0.0
0.000002.00 0.00000••00 0.00000£.00 0.000001.00 0.00000.+00 0.00000£.00 0.000001.00 0.00000••00 o. OOOOOE.OO
0.00000••00 0.000001.00 0.000002.00 0.000001+00 0.000001_00 0.000001.00 0.000.001.00 0.000002.00 0.00000£.00
o.ooooos.OO 0.00000£.00 0.000001.00 0.00000£.00 0.00000&.00 0.000008.00 0.00000£.00 .0.000008.00 O~OOOOOE.+OO
0.00000£.00 0.000001·00 0.00000••00 0.00000£.00 O.OOOOGI.OO 0.000001.00 0.000001.00 O.OOOOOS.OO O.OOOOOB.OO

II\lCOJ.lIOO_ 1t2Hll1_12.&H lta2C1lICOJI2.2 Il2HgCa2C_16 caIOHI2__ &2CO)"12100_ 1IH6ICOJ ... JH IlIlaCOJ.&H20_ I<2ll&HlCOJI2.2
O.DOoooa.oo 0.000001'.00 0.000008.00 0.00000£.+00· O.oooooa.oo 0.00000£.00 0.00000.1.00 O.OOOOO£.OG· 0.000001:.00
0.00000£.00 0.000001·00 0.000001.00 0.000001.00 O.OOOOOE.OO 0.000001.00 0.00000£.00 0.000001.00 O.OOOOOS_OO
O.OOOOCJt+-oo 0.000001.00 0.00000••00 CL OOOOOE.OO o. oooooa.oo 0.000001.00 0.00000••00 0.000001.00 0.00000&.00
0.000001:.00 0.000002.00 O. oooooa.oo 0.00000£.00 0.00000••00 O. 00000£.00 0.000001.00 0.000001.00 0.00000.+-00
0.00000£..00 0.00000£.00 0.000008.00 0.000002.00 O. OOOOOR.OO O. 00000£.00 0.00000'1.00 0.00000£:.00 O. OOOODE.OO
0.00000£.00 0.000001.00 O.OOOOOE.OO O. 00000£.00 O. OOOOCC..OO O.oooooa.oo 0.00000'1.00 0.000008.00 0.000002.00
0.000008.00 0.00000£.00 0.00000...00 0.00000£.00 O. OOOOOE_OO 0.00000£.00 0.000001.00 0.00000••00 O. oooooa.oo
0.000001.00 0.000008·00 0.000001.00 O. OOOOOE.OO 0.000001.00 0.000008.00 0.000001'.00 O. OOOOOE.OO o. OOOOOS.OO
O.OOOOOS.OO 0.000002+00 0.00000£.00 0.00000£.00 O. 000001.00 0.000008_00 0.000001.00 0.000001.00 0.000001.00
0.00000£.00 o. oooooa.oo 0.000001..00 O.OOOOOE.OO 0.00000£.00 O. OOOOOE.OO 0.000002.00 0.000008.00 0.000001':.00
0.000001.00 0.00000••00 0.00000•• 00 O.oooooe.oo 0.000000£.00 0.000008.00 O.OOOOOE.OO 0.00000£+00 o.ooaOOf;.OO
0.000001:.00 0.000001:+00 0.000001.00 O.OOOOOB.OO 0.00000••00 0.000001:.00 o.OOOOOE.OO 0.00000£.00 0,-00<100£.00
0.00000£+00 0.000008·00 0.00000••00 O. OOOOOR_OO O. OOOOOR.OO O. 000008.00 0.000001.00 O. OOCOOE.OO 0.00000£.00
0.000001'.00 0.00000••00 0.000001.00 0.00000£.00 0.000008.00 a .00000c.00 0.000001.00 O. 00000£.00 O. oooooe.oo
o.OOOOc••oo o.OOOOO~_OO 0.000001.00 0.00000£+00 o. ooooca.oo 0.00000••00 0.000001.00 0.000008.00 0.00000••00

I<JHI_12_" RalHI_12_ Ra2CO'.1100_ Jtel lt2Cal_12.H2 IOII2C1lC16.121O "-2&0& Ila2COJ.H20_IIa)HCC01l2'.2H
o. 000001.00 0.000001;.00 0.000008.00 0.00000••00 0.00000£.00 0.000001.00 0.00000£.00 a .00000&.00 0.000001.00
0.000001:.00 o. ooooor·oo o. oooooa.oo o. OOOOOR_OO 0.00000••00 O.OOOCOI.OO 0.000002:.00 0.000001.00 o. oooooa.oo
0.00000£.00 0.000001.00 0.000001.00 0.00000••00 0.000001.00 0.000001'+00 O.OOOOOE.OO 0.00000£.00 .0.000001.00
O.OOOOOB.OO 0.000002.00 0.00000••00 o. 000001:.00 0.000001.00 0.00000£.00 0.000001.00 0.000008.00 0.00000••00
0.000001.00 0.000001+00 o.ooaoos.oo 0.00000£.00 0,00000.+00 0.000001:.00 0.000001.00 O.oooooa.oo 0.000001:.00
O.OOOGOE.OO 0.000001.00 0.000001:.00 0.000008.00 0.000001.00 0.00000£.00 0.000001.00 0.000001.00 0.0000011:.00
O.OOOGOI:+OO 0.000008.00 0.00000:1.00 0.000001.00 0.00000.+00 O.OOOOOE.OO 0.000008.00 0.000008.00 O.OOOOO!+OO
o.OCOOOE.OO 0.000001.00 O.OOOOOS..OO 0.000008.00 0.000001.00 0.00000£.00 0.000001.00 0.000001.00 0.000008.00
0.00000••00 0.00000£.00 0.000001.00 0.000001.00 0.000008.00 0.00000••00 O.OOOOOt,.OO 0.000008..00 O.Oooooa.oo
o. 000CC8.00 O. OOOOOR.OO 0.000001.00 0.000008.00 o. OOOOOE.OO 0.00000••00 0.000008.00 0.000001.00 O.OOooOE.OO
0.00000&.00 0.000001.00 O. 000008.00 0.00000••00 0.000008.00 0.000008.00 O. oooooa.oo o. oocooc.OO 0.000001:.00
0.000001._00 0.000001.00 0.00000••00 0.000008.00 0.00000••00' 0.000002.00 0.000001.00 . 0.oa0002.00 0.00000••00
0.00000••00 0.000002·00 0.000001.00· O.OOOOOE.OO 0.000008.00 0.00000£.00 0.00000••00 0.000001.00 0.000001:.00
0.000001.00 0.00000.·00 O. 000001.00 0.000001'.00 0.000001.00 O. OOOOOE.OO 0.000001.00 O. OOOGOt.OO 0.00000".00
O.OOOCOI.OO 0.000001'.00 0.00000••00 O.OOOOOS+OO 0.000001.00 O.OOOOOE_OO 0.000008.00 0.00000£.00 0.000001..00

MOMr:OHCI_ MIOlCJJlal__IC01l2.fH _CCI__ C IlaX:IC&O&12-A cacn.fH20 caCOJ_ &.2_
0.00000&.00 0.000001.00 0.00000••00 O.oooooa.oo 0.000008_00 0.000001.00 0.000001.00 0.000008.00 O.OOO~
0.000008.00 0.00000£.00 0.000001'.00 O. 000001.00 0.000001.00 0.000001.00 O. 000~.00 0.00000£.00 CL 00000£.00
0.00000£.00 0.00000'8.00 0.000001.00 0, OOOOO~.OO 0.00000.1.00 O. OOOOOS.OO 0.000001:.00 0.000001:.00 0.00000.+00
O.OOOOOS.OO 0.000001.00 0.000001.00 o. 000002·.00 0.000008.00 O. OOOOOS.OO 0.000001.00 0.000001:+00 o. 00000£.00
O.OOOOOZ.OO 0.000001.00 O.ODOOOS.OO O.ooooor.oo 0.000001+00 0.00000£+00 O.OOOOaE.OC O.OOOOG£.OO O.OOOOOB+OO.
0.000008.00 0.00000"00 0.000001.00 0.000001'.00 0.000001.00 0.000001'.00 0.000002.00 0.00000£.00 O.OOOOOe:.OO
0.000002.00 0.000008+00 O. oooooe.oo 0.00000£.00 O. OOOOOE.OO 0.000001'.00 O.OOOOOS.OO 0.000008.00 O. 00000£.00
0.000008.00 0.000001·00 0.0000C8.00 0.000008.00 O. OOOOOB.OO 0,000002.00 0.00000••00 o. oooooa.oo 0.000008.00
0.000008·00 0.000008.00 0.000001.00 0.00000••00 0.000001:.00 O. OOOOOi.OO 0.000001+00 0.00000••00 O. OOOOOR.OO
0.000002.00 O. 000001·00 0.000001.00 0.000001.00 o.OOQGoe.oo 0.000002.00 0.000001.00 0.000001.00 0.000002.00
0.00000£.00 0.000001.00 0.000001·00 0.00000••00 0.00000&.00 O.OOOOOE.OO O.OOOCOE.OO 0.000001.00. O.OOOOOE.OO
O. 00000£.00 0.000001:.00 0.00000••00 0.00000$:.00 0.00000••00 O.OOOOOS.OO O.OCOOO£.OO O. OOOOOE.OO 0.000001:.00
O.oooooa.oo 0.000001'.00 0.00000••00 O. OOOOOE.OO 0.00000£.00 0.000001.00 O.OOOOOE.OO 0.000001.00 0.000001.00
0.00000'£.00 0.000001_00 0.000008+00 0.000001'.00 O. OOOOOE.OO 0.00000••00 O. 000001.00 0.00000£.00 0.000001+-00
0.000001:.00 O. oooooa.oo 0.000001.00 0.000001+00 0.000001.00 0.000001.00 0.000001.00 O. OOOOCI.OO 0.000002.00

01
11
21

"••51
fl
11
I)
tI

101
111
121
III
161
151

,01
11
21
II
61
51
6)
11
II

••101
11)
121
UI
HI
151

41
51
61
11
II
tI

101
111
121
131
141
lSI

115
llG
11,
11S
119
120
121
122
123

.g~
126
127
128 01
12e 11

~~~. .~:m ;:
134 I)
135 11
136' II
137 Jl
138 101

,139. 111
.' 1~0 121

141 111
142 HI
~~. lSI

145 01 1IgC12.fIOO_ ~C_12.& .... 10lC12__ ....&<:01100&12_ caco, """12.4100_ "".C12(OHt'.1 COl2CI21011U.H IIlgCll.U20_

~1~ ~~ ::g~g~g:::: :: ::::~:::: ::::::::::g :: ::~::::~~ :::::~~:::: :::::g~:::: :: :::::=::~ :::~::::::~ :::::::::::
148 11 0.000008.00 0.000001.00' 0.00000£_00 0.000002_ao 0.000001.00 0.000001..00 o.OOOOOE.OO 0.00000.+00 0.00000£_00
149 •• O.OOOOOS+OO 0.000001_00 0.000001+00 o. aOGODE,.OO 0.000001:+00 D. OOOOOE+OO· 0.000002+00 0.000001+00 0.00000••00
150 SI O.oooooa+oo 0.000008+00 0.000008_00 O.OOOOOS+OO 0.000008+00 O.OOOOOE"OO· 0.000008+00 0.000002+00 0.00000£+00
151 " 0.000008.00 0.000001·00 O.OOOOOE.OO O. 000002_00 0.000001.00 o. ooooor-oo 0.00000....00 0.00000'1.00 0.000008_00
, 52 1) 0.000008.00 0.00000&.00 0.000001_00 0.000001.00 0.000001.00 0.00000'1+00 0.000001.00 O. OOOOOR.OO 0.00000.1:+00
153 I) 0.00000&.00 0.000001.00 0.00000&.00 O. 000001.00 0.000001...00 0.000001..00 0.000001'.00 O. 00000••00 o. OOOOOE.OO
154 ,) 0.000008.00 0.00000£.00 0.000008.00 0.00000••00 0.00000,£.00 0.000001:.00 0.00000••00 0.000001:.00 o. OOOOOE.OO
155 .101 0.000008.00 O.oooooa.oo 0,000001.00 0.00000'.00 0.00000••00 0.000001.00 0.000001.00 O.OOOOOE.OO O.OOOOOS.OO
15G 11) o.oooooe.oo 0.0000011:.00 0.00000,£.00 o.OOOOOE.OO 0.00000••00 0.000001.00 0.000001.00 0.000001.00 O. 000001:+00
1.5; 12) O.OOOOOE.OO O.oooooe·oo O.GOOOOI.OO o.oOOOOE.OO O.oooooa.oo 0.000008..'00 0.000001.00 0.00000£:.00 0.000001'.00
158 111 O.OOOOOE.OO O.OOOOOS:"OO O.OOOOOE.OO 0.000001.00 0.000008.00 0.000001;.00' 0.000001.00 O.OOOOOE.OO 0.0001:10£+00
1S9 14) 0.000008+00 0.000001.00 Q. OOOOOI.OG 0.00000£.00 0.000008.00 0.000001.00 O.OOODOE.OO 0.00000£.00 O.OOOOOE_OO
1~· IS} o.o~oooe:.oo .0.00000£.00 0.000001+00 0.00000£.00 0.00000••00 0.00000••00 O.OOOOOE+OO 0.00000£.00 0.00000£_00

1G2 01 11II<0&.7100_ CllIla21CO)l2.5 1la2""1_12_ c.._.2H20_ ""Cl ...._.000__I&O&.JIOO 1DlCO' ....&0&.100_·_
163 11 0.00000£.00 o.OOOOOS·OO 0.000002.00 0.000001.00 0.00000£..00 0.000001.00 0.00000£.00 o.oooao£.ao 0.00000£.00
164 2) 0.00a008.00 O.OOOOOE.OO 0.000001.00 0.0000·0£..00 0.00000£.00 0.000001+00 0.00000£.00 0.00000••00 0.000008.00
1as ») 0.00000£.00 0.00000••00 0.000002.00 O. oaooo£.oo 0.000002.00 0.00000£+00 0.000001:.00 0.000008.00 0.000001+00'
166 • I o. oooooa·oo 0.000001·00 0.00000••00 0.00000••00 O. OOOOOR.OO o. OOoooe.oo 0.0000".00 o. OOOOOS.OO 0.000001.00
167 St O.OOOOOE.OO 0.00000.2.00 0.00000••00 O.OOOOCt..OO 0.000002.00 0.000001.00 0.000001.00 0.000008.00 0.00000£+00
168 ,. 0.000001.00 0.00000£.00 0.00000••00 0.000008"00 O.OOOOOE.OO O. OOOOOE.OO O. oocooa.oo O. 00000£.00 0.000002.00
169 7 I 0.00000£.00 0.000001·00 0,000002+00 0.000001.00 O.OOOooa.oo 0.000001.00 0.00000••00 0.00000£.00 O. OOOOOE+OO
17Q 8) 0.000001.00' 0.000001:.00 O.OOOOOS.OO 0.a00002.00 O.OOOOOS.OO 0.00000£.00 0.000001.00 0.00000£.00 0.000008.00
';1 t) O.OOOOOE.OO 0.000002.00 O.oooooa.oo O.OOOOOS.OO 0.000001.00 o.OCOOOB_OO 0.000001.00 0.00000£..00 0.00000£.00.
172 lOt O.OOOOOE.OO O.OOO·OOE.OO 0.00000£.00 0.00000£.00 O.OOOOOS+OO 0.00000••00 0.000002+00' O.OOOOOE.OO O.OOOOOK.OO
173 111·'0.00000••00 0.00000£·00 0.000001.00 0.00000£.00 O.OOOOOE.OO O.OOOOOR.oo 0.00000£.00 0.000002.00 O.OOOOOS.OO.. ~+~ t~: :::::::=:~: :::~~~::::: ::::::::::: ::::::::::: ::::::::::: ::::::::::: ::::::::::: ::::::::::: :::::::::::
17G Itl 0.000008·00 0.000001.00 o. OOOOOE.OO O. OClOOOI..OO O. oooooe.oo 0.000001.00 O. OOOOOE.OO O.OOOOOE.OO 0.00000£.00
177 ISla. 00000••00 O. oooooa·oo 0.000001.00 O. OOOOOR.OO 0.000002.00 0.000001.00 O.OOCOOI.OO O. OOOOOR.OO 0.00000£.00m 01
leO 11
'le, 21
182 '1
182 61
le4 51
U.5 . 6)

. 186 11
187 II
1~g '1
19& m
191 '121
192 III
193 141
194 'lSI'

i~
197

1ij3
200
201

, 202
202

~
206
·207
208
208
210
211
212
213
214
215
216
217m
220
221
222
223
224
225
226
227
228
2211
230
231
232
233
234 :
235
236
237
236

..
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Appendix Q:' Sample Output File ''Np-NaCl.-BMJ.OG.TITRAlE''

239 " 0.000001+00 0.000001·00 0.00000.+00 O.oooooe+oo O.oooooa.oo 0.00000.·00 0.000001.00
2.0 101 0.000001.00 0.000001.00 O.oooooa.oo 0.00000••00 O.OOOOOR.OO 0.00000••00 o.OOOOOE.OO241 111 0.00000••00 0.000008.00 0.000002+00 ••oooooa.o. o.oaooos.oo 0.000008.00 0.00000••00' .
2~2 121 0.000002.00 •.•ooooa.oo 0.00000••00 o.OOOOOR+OO 0.000001.00 O.OOOOOE.OO 0.000001.00
2 ~ UI 0.000001+00 . •. oooo.a••o O.oooooa.oo O.o.ooOa.oo 0.00000••00 O.oooooa••o o.OOOOOE+OO
2« ltl 0.00000••00 0.00000••00 o. 0000 01.00 O.OOOooB.OO O.000002+tlO o. ac 0008.00 o.oooooa.oo
245 lSI O.OOOOOB.O. ••O.OOOB.OO 0.00000••00 0.00000'.00 0,000001.00 O.OODOOR+OO a.000001.00
2~6 iOll1c5trmgU. T'1trvol~a12 7 • j pM poll .
248 1) S.nU'B.o. o ••OOooooooa.oo S.UO '5.'16
24e 21 S.'lnl.-00 0.100•••••• 5.U5 6.2lf
250 )1 5.n.OIl.OO •. )&2510267 S.'" 1.517
251 il 5.n006B••0 0.2OS0U162 1.,n 1.5]6
252 51 $.610" ••00 0.2ltUU12 1.172 '.U5
253 61 5.611121.00 •.•12f62UI '.:232 '.115
254 " S.U202B'0. •.511OOUO' . ,.." 10.06

2~ "' 5 .•U'01·00 0.t376"64. '.612 1•. 26
25 tl 5.&15UB'00 1.1931,.6< '.1" 10 .••
2Si 101 S.U".B.OO ).10125.21 10.01 10.60
2511 111 5.621"B·•• 2.UUUn 10.U 1•.15
259 121 5.62615'••00 ) ••551012' 10.10 1....

~r, UI 5.6,.551••• •• I231nU 10 .•2 11.01
101 5.'.55'••00 1.0110U2' 10.55 n.u

2G2. lSI 5.661UB••• 10.0000000 1~.6< n.2)

'.
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Appendix R: Sample Output File "Np_NaCI.JJM_LIN.TI~TE"

1 ...,e_" frftATE 1'1"01>1_. ldR8lUt apUo;u IlPIIIlOl with 1:01 III 5.1~1.1 """1 ncr V2.1
2 llIIfUASB. _ ••, ..... , 1Ip1V)·...-<:o1-oH-el·C101 CIlllUI,
3 n.01.H M(lUI-....-el-eDl-SOI·POI Inn".PII1'.o ••u._n.llIn............1
4
5 ~1~nIIlt Va1u... ~r GrieS Blac.k. 1.. al11U1....
6 1 0.000000 IlL
7 1 0.100000 IOlo

J 2 0.200000 IOlo

• 0.100000 IlL
10 5 0 .•00000 IOlo '

g. I ' 0.500000 IOlo
1 0.100000 101o

1:; I 0.700000 aL
14 • 0 ••00000 1Ill.'
1!r 10 0 ••00000 .....
18 11 1.000000 aL

~~ . 12 1.100000 OIL
U 1.100000 ....

19 11 1.200000 IIll.
20 15 1 ••000QO mL
21
22

1"ltradon a••uli:•.23 ~1&1

24
25
22 '01 tao lie· ~. ea•• MIl" 1lIIOII' II. Cl· SOl'
21 11 1..2nIS.Ol 5.610'5'71+00 0.000001·00 O. ooa 001..00 0.00000£+00 0.000008+00 1.21112E-OI 5.610"B+OO 0.000005+00
28 2) 1 ••1"88.01 5.6101lS.00 0.0000 GI.OO O.OOClGOS+OO 0.000001+00 Q.OOOOOE+ao 5. '7U6B-07 5.IOn18.00 0.00000••00
~ 11 l.U0218.01 5.UOOOS.00 o •DODe OE.OO O.OClt:lOO!.OO O.OOOOOE.OO a.ooOOO'l.OO 2.1760'B-0' S.6019ZE+OO O.OOOOOB'OO
SO &l 1.93077'.01 5.UOOOI·00 0,00000);+00 O.OOOOOE+OO 0.000008.00 Q.OOOOO'£.OO 1.0nOll-10 5.1018.8.00 0.0000'01.00
31 5) 1.011111.01 5.61DODIUOO 0.00000£.00 0.000001.00 O.OOOOO~.OO 0.000001'00 1.UtS1E-IO 5.601158.00 0.000001.00
:l2 6) 1.t31'78·01 5.610001.00 0.000001·00 0.000001:600 0.000008.00 0.00000£;.00 1.10"5B-l0 5. '051:31.00 0.000001.00
3..1 1) 1.1)221£.01 5.610011:.00 0.00000£.00 O.OOOOOB.OO 0.000008.00 0.000001'.00 I ••20ttl'-11 S.60'''••OO o .0000 0••00
34. 81 1.n27'71+01 5.'10011·00 0.000001:.00 O.OOOODE.OQ 0.00000••00 o. 000 ODE,. 00 6.11'5'B-11 5. ,onsw.oo 0.00000£.00
35 " t.UJ2'7E.Ol 5.61001••00 0.00000£'.00 o .OOOOQ!.OO 0.00000£.00 0.00000£·00 5.16161B-ll S.60272£.OO o •00000•• 00
:Ml 101 1.93377£·01 5.610011.00 O. 000002.00 0.000002.00 o.oooooa.oo 0.000001:.00 II. "40.5!-11 5.101"8.00 0.00000•• 00
-:37 111 1.U'21f.:+Ol S.610011t.OO 0.000001:.00 O.OOOOOE.OO 0.00000£·00 O.OOOOOB'OO , .•11.1£.. 11 5.60066£.00 0.00000••00
sa 13) 1.'1&77£.01 5.61002£.00 0.00000••00 0.000001.00 O.oooooa.oo o.OOOOOS.OO )."'118-11 5.5"621.00 0.00000£·00
:19 121 1.t1S2'7••01 5.6100:1••00 0.00000...00 0.00000£.00 o .OOOOOS.OO 0,00000••00 1.60So,a-I1 5.5'15'••00 0.,00000£.00
ol(\ 111 1. "51'S,.01 5.610011.00 0.000001.00 0.000001:.00 0.00000£.00 0.000001.00 ).)OnIS-ll 5.5t'755••00 0.000001.00
41 .151 l.U62'7••01 $.6100:11.00 0.00000'1.00 0.000002.00 0.00000£.00 0.000008.00 '.060.1£·11 5.506528.00 0.000001:.00

fi' 01 IISOI- 011- IICOl- CO2· I:Ollaql e:aeo21al11 IlcrCOll",,1 810111211lq1 8101111-
11 0.00000£·00 2.01685£-" 1. '6511£-06 ).0""2-01 ).1610211-06 0.000002.00 0.000001:".00 0.000001·00 0.000002.00

45 21 O.OOOOOB.OO '.3702'£-0' ). U1l,.·06 1.10101£-07 3.0"'762-0& 0.00000&.00 O.OOOOOB'OO 0.000001.00 0.000002.00
46' I) 0.000008·00 •• 601)1£-01 ....,051-01 '.2S141i1E-05 5.110111-06 O.OOOOOE.OO 0.00000.1.00 O.oooooa·oo 0.00000£.00
47 4) 0.000005:.00 1.100211-05 1.010151-01 5.062118-06 '.161601-01 0.000001·00 O.OOOOOS.Oo 0.00000£+00 0.000001.00
018 51 0.00000£·00 2.2122.1-05 1.01126&-01 1.050151:-0) 1.10.50£-07 0.000008.00 O.OOOOOE'.OO 0.000008.00 0.000002.00
-'9 " 0.000001:.00 3.3).1.2-05 1.0)111B-Ol 1. 551201·01 1.5..511·01 0.000002.00 0.000008.00 O. 000001.00 0.000001.00
SO 11 0.000008·00 '.315101-05 1.01106£-02 2.0'''''E-0) 1.11)111-07 0.000005·00 0.000008.00 0.000008.00 o.oooon.oo
S1 I) O.ooooos.OO 5.2071.1-05 1.051011·01 1.5U07B·02 1.001011-01 0,00000••00 0.00000£.00 0.000002.00 0.00000£:·00
52 .) O.oooooa·oo I.100)0B-05 1.061"16E-OS ) .0'7U78-01 I. 51111B-0. 0.000001.00 0.000008.00 0.000008·00 O.OOOOOE.OO
53 101 0.000008.00 1.U5.n·05 .1.011UI·01 2.51115B·Ol 1.061628-01 0.000002.00 0.00000"·00 0.000001.00 0.00000&:.00.
M 11) 0.000001·00 1.151111-05 1.01012£·0] ".olnO"l-O) 6."01:18-01 0.000001.00 O.OOOOO~.oo 0.00000".00 0.00000••00
S5 121 0.000001:.00 '.10"'B·05 1. 000101-0) 6.5'1121-02 I. 0110111-01 0.000001.00 0.000001.00 0.000001.00 O.OOOOOE·OO

i
121 0.000002·00 1.026151'-06 1.0n12£-01 5.00110£-01 5.505518-0. 0.000001.00 0.000002.00 0.00000£.00 0.00000.·00
111 0.00000£.00 1. 11616B·06 1.101:112-0) 5.6015)8-0) 5.000118-01 0.000008.00. 0.000008·00 0.000008·00 0.00000£·00
15) O.OOOOOZ.OO 1.~0'7'1.E-0' 1.11101£-02 I.10111B-02 4.7.,078-0a O.OOOOOB.OO O.OOOOOB'OO 0.00000£.00 0.00000£.00

0) 8202101111' &tOS(ON).- CeB(OIII1' ltg_tOll) •• 8r- <:101' "",,"11lq1 ••••• 1t<:11Iql •..••• 1IC101 ('"II ••.•
61 11 0.000001·00 0.000001:.00 O.OOOOOB'OO O.OOOOOB·OO . 0.00000••00 O.OOOOOB'OO 0.00000••00 0.000001.00 0.000001:.00
62 21 0.000008:.00 0.000001.00 0.00000&+00 0.00000••00 O.Oooooa.oo 0.000008.00 0.00000&.00 0.000008·00 0.000001.00
'63 21 0.000008·00 0.00000£.00 0.000001·00 0.00000£.00 . O.OOOOOE_OO 0.000008.00 O. 000001.00 O.OOOOOB.OO O.oooooa.oo
64 6) 0.00000£.00 0.00000••00 0.00000£·00 0.00000£.00 0.00000£.00 0;000001600 0.000001·00 O.oooooa.oo 0.00000£.00

8~
51 O. ooooos+oo 0.000001.00 O.ooooos.oo 0.00000£'.00 0.000008.00 O.OOOOOa.Oo 0.000001.00 0.00000&:.00 0.00000&:.00
61 o.OOOOOB.OO 0.000002.00 0.000008.00 0.00000&.00 0.00000£'.00 O.OOOOOR.OO 0.00000£-.00 0.00000£:.00 0,00000£.00

67 11 0.000008.00 0.00000$:.00 0.000001000 0.00000£.00 0.00000£.00 0.00000£·00 0.00000••00 0.00000£.00. 0.000002.00
68 '11 0.00000£:·00 0.000001.00 O.OOOOOE·OO O.O-oOOOB.OO 0.000001.00 0.00000£"'00 0.000001.00 0.000008.00 0.00000£.00
09 ') O.OOOOOE.OO 0.000001.00 0.000008·00 o.oooooe.oo O.OOOOOB.OO 0.000001·00 0.00000£.00 o.OOCOOS·oo 0.000001.00
10 10) 0.00000£.00 0.00000£.00 0.000001.00 O.OOOOOS.OO 0.000008,·00 o.ooooos.oo 0.00000£.00 0.000008.00 0.00000£:.00
71 11) 0.000002.00 0.00000£.00 0.00000£:.00 O.OOOOOE.OO 0.000001'00 0.00000••00 0,000001:.00 0.00000'.00 0.000001:.00
,2 111 0.000001·00 0.00000£.00 o .00000£.00 0.00000£.00 0.00000&.00 ' 0.00000£+00 0.000008.00 0.000008_00 0.000002.00·
73 ·121 0.00000£.00 0.000008.00. O. oo~ooa.oo o. 00000£.00 O.oooooe.oo 0.00000••00 0.00000£.00 o.oooooa.oo o . OOOOOE. 00
N .16) 0.0000011:·00 0.00000••00 0.000008.00 O. DO DOOE. 00 0.000008.00 o . OOOOOE. 00 0.00000£+1:10 0.000008.00 0.000001·00

~&
15) 0.000001:.00 0.00000••00 0.00000.·00 O.OOOOOE.OO O.OOOOOE.OO 0.00000£.00 O.OOOOoe·OO 0.00000£.00 0.00000••00

~
01 Podon ••.•••. NecJlon••..••• PoI1Ol>(OMIIIlq HMgIOl>I_QI •. 'l'racer 464) ••• H)PQ4 ••,q) IUPOI- NPOI. POI·-
11 0.00000£.00 0.000008.00 0.00000£·00 o . 000002.00 0.00000'£.00 o • OOOOOE.OO 0.000008.00 0.000008.00 0.00000£.00

~g 31 0.00000£·00 0.000001·00 o •000 OOE.OO O.OOOOOB'OO 0.000001:.00 0.000001.00 0.000001·00 0.000001·00 0.0000011.00
3) 0.00000£.00 0.00000£.00 O. DOOOO£.OO 0.000001·00 O.OOOOOB.OO 0,00000£.00 O,OOOOOV.OO O. OOOOOS.OD' o .00000£.00

~~ '. 41 0.000001·00 0.00000£.00 0.000005.00 O.OOOOOE.OO 0.00000£.00 0,000001.00 0.00000£.00 o .OOOOOB_OO 0.000001:·00
51 0.00000£+00 0.00000.1.00 O.OOOOCII:.OO o.OOOOOE.OO 0.000005.00 0.000001..00 0.00000••00 . O.OOOOOE.OO 0.00000£·00

83 ') 0.00000.·00 0.00000••00 0.000001.00 0.000002.00 0.00000£.00 '0.000001·00 0.000001·00 o . OOOOOE. DO 0.00000£.00
8 4 1) o.OOOOOC.oo 0.000001:.00 0.00000£.00 0.00000.1.00 0.00000••00 0.000001:.00 0.00000.·00 0.000008.00 0.00000£:.00
e5 81 O.OOOOOE.OO 0.0000011:.00 0.00000&:.00 0.000008.00 0.000008.00 0.000002.00 0.000001:.00 0.00000••00 0.00000••00
86 " 0.00000••00 0.000008.00 0.00000£.00 O.OOOOOB.OO 0.00000£'.00 0.000001.00 0.000001·00 0.000001.00 0.000001·00
8/ 101 0.000008.00 0.000001.00 0.000001·00 0.0000011:+00 0.00000£.00 O.OOOOOB.OO 0.000008.00 0.00000£.00 0.000001.00
.88 111 0.00000£.00 0.000001·00 0.000001.00 O.OOOOOE·OO 0.000008.00 0.000001:.00 0.000001·00 O.oooooa·OO O.OOOOOB.OO

.~ 12) 0.00000£·00 0.000001..00 0.000001:.00 O.OOOOOE.OO 0.000001+00 0.000008.00 0.00000••00 0.000001.00 0.000001·00
11) 0.00000£.00 0.00000••00 0.000001·00 O.OOOooa·oo 0.000001.00 0.000001:.00 0.00000••00 0.000001:.00 0.000008.00

81 111 0.00000£·00 0.000001.00 0.000008.00 0,000002.00 O.OOOOOE.OO 0.000001'.00 0.00000£·00 0.000002.00 0.00000£.00
92 lSI O.ooooot.oo 0.000002.00 0.00000&.00 0.00000£.00 0.00000'.00 0.000008.00 0.00000••00 0.000008.00 0.000001:.00
93
901 01 1Ip02. .....20111...1 • lIp01101112- 1Ip01CO)- Np01tCOJ)3-- Mp01teoSU.·- ..... ..-:0)0 M11:0212-
95 II 1.111058-0. .,. '7UI'E-IO 2.012.18-11 1.335262-0" l.,nIC8-11 1.251011'-11 O.OOOOOB·OO O.oooooa.oo 0.00000••00
9G 2) 1.12oe51-0' •• 571518-10 ,. S5.01£·16 1.U511B-01 1.06611B-11 1.515'61:-1.5 0.00000£.00 0.00000£.00 0.00000&·00
97 )) C. '62,7£-0" 1 . .,6.'S...10 l.nSOSE-a 1.):16121:-01 2.12611£-0. 1.151001-10 0.000001:.00 0.000008.00 0.000001:.00
98 61 3 •• '7'708-01 1.7)JOOI-I0 1.110261-11 1.226212-01 1 .••.,.£-07 ) .•15"1'61:-01 0.000002.00 0.000005.00 0.000001·00
99 5) 1.10'271-01 1.71'41£-10 ) .121121-11 1.))6518-07 6.7)2"8-01 1.125151-07 0.000001:.00 0.00000••00 0.000008.00

100· 61 1.110001-08 1.69'75'£-10 '.010128-11 1.3)4Ii'71E-07 '.011..£-01 S.14I)OB-O'7 O.OOODO••OO 0.00000£'00 0.00000£·00
101 11 '.21Uee-Ot 1.61110B-l0 '.l5nSE-12 1. ))610B·01 1.210111-01 5.SUJ'78-0'7 0.000001:.00 0.00000••00 0.000008·00
102 .1 ., .C004li'72-0' 1.'655SE·l0 1.1"67.-13 1.33110.-0'7 1.'1201£-01 1.5.,e.8"'07 0.00000£.00 0.000001.00 0.000008+00
103 tl I.nnOB-OO 1.65011E-10 '.211558-11 1.JJ11tE-07 1 ••66511-0' 1.:122052-0' 0.000001:.00 O.OOOOOE.OO o .000001.00
10" 10) 5.115111-00 1.615.SI-10 1.061"'....12 1.3nUJ:~O'7 2.1....1-01 1.65'211-06 0.000001·00 0.000008·00 0.000002.00

1~ 111 &."011E-O' 1.121051-10 1.100611·11 l.JJ".I·01 1.nOUI·OI 2: .1505'1;..0' 0.000001.00 O.OOOOOB.OO 0.000002.00
121 6.lIU51-00 1.".4'1-10 1.1155"'12 l.U1"E-" 2 ••U501·0. 1.110111-06 0.000002.00 0.00000'1.00 o .ooooca.oo

187 121 3.7.015E-0' 1.5.U1I·10 1.636611-11 1.31107£-07 1.151111-06 2.211111'01 O.OOODOE.OO 0,000001.00 0.00000£.00
1 8 111 1.'0UOB-0' 1.51171£-10 1. 55102B-12 1.2112'B-01 3.5121)1-06 '.0:105'1'-06 0.000008.00 0.00000••00 0.000001.00
109 15) 1.120011-0' 1.S7050E-I0 1.6611111·11 1.3)"'2-0'7. ) .•01n.I·06 '.16..21-01 0.000001·00 0.000001.00 0.000001:.00

"0 1Ip020111_1_1Ip010111...rI__11:01101_ 11I3.2(1:0112111 01 "'.CO)),.· _(OM)2. MIOIII I 1aliI ft.•••• 110:1••
112 11 O.oooooa.oo 0.000001·00 0.000008.00 0.000001·00 0.00000••00 0.00000••00 0.00000£.00 , ...U21.00 O.OOOooa·oo
113, 31 O.OOOOOS.OO 0.00000'1.00 O.OOOOOS.OO 0.00000'1.00 0.00000£,.00 0.00000••00 0.00000••00 ,1.'''118.00 0,000001.00
,,~ )1 0.00000••00 0.000001.00 0.000001.00 0.000001·00 0,00000£.00 '0.000008.00 0.00000••00 1.'''118.00 0.000001:.00

'15 tl 0.00000£.00 0.000001..00 O.OOOOOE·OO 0.000008.00 0.000001.00 0.000008.00 0.000001..00 , .1'33,2.£-.0.0 0.000002.00
lie 51 0.000001;-00 0.000001:.00 0.000001.00 0.000001'.00 O. 000001.00 ' 0.000008·00 0.00000••00 '.""4£.00 0.000008.00,1'
2

61 0.000001:·00 0.000001:.00 0.000008.00 O.OOOOO~.OO 0.000001·00 0.000001:.00 0. 000 OO~.OO '.917051:.00 0.00000£.00
11 11 0.000008.00 O.OOOOO.t.OO 0.000008·00 0.000001·00 0.000002.00 o.OOOOOE.OO 0.000008·00 '.'''''2.00 0.00000&.00
11 II 0.000008·00 O.OOOOO,t.OO 0.000001.00 0.000001.00 a.OOOOOI.OO 0.00000£.00 0.00000••00 '.'11Ia8.00 0.00000••00
120 tI 0.000001.00 0.000001.00 0.00000••00 0.000001'.00 0.00000••00 0.000002·00 0.000002·00 '.t'7tJO£.OO ' 0.,000001'.00
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01
11
21
)I
.1
51
II
n
II
91

101
111
121
131
lei
151

01
11
21
)J
II
515'1)
II

"101
131
121
UI
leI
15)

01
11
21
)I
<I
51

"11
51

"101
111
121
131
leI
151

01
11
21
)1
.1
51
51
1)
8)

"101
111
121
UI
16)
151

0)
11
21
)J
.1
51
II. '18)

"101
111
121
131
lei

"

1102"01.101120 ICOIII)_'__ 0501.4100_ 1t2"0'l ••1Q0_ ....2 .•100_ "'501.5IQO_IIoI02.Nae1.2K
0.000008.00 o.oooooa_oo 0.000001.00 0.000001.00 0.000001:.00 0.000002_00 0.00000••00
0.00000£.00 O.OOOOOE.OO 0.00000£.00 0.00000£.00 0.000002.00 0.00000._00 0.000001.00
0.00000£.00 0.000001-00 o. 00000£_00 0.000001.00 0.000001.00 0.000002-00 0.00U008_00
0.000008.00 0.00000.-00 O.ooooos_OO 0.000002_00 ·0.000001.00 0.00000••00 O.OOOOOE_OO,
0.000008.00 0.00000••00 0.000001;_00 O. OOOOOR.OO 0.00000._00 0.000001.00 o. oooooa.oo
0.00000&.00 0.000001.00 0.000008.00 0.00000£.00 0.000001:.00 0.000001+-00 0.00000&:.00
0.00000£,.00 o.oooooa_oo O.OOOOOE-OO 0.00000£.00 0.000001.00 0.000001..00 0.00000£.00
0.0000011.00 O.oooooa_oo 0.000001_00 0.00000£.00 0.000001.00 0.000001:.00' 0.000002.00
0.000008.00 0.00000••00 0.00000._00 0.00000••00 o.oooooa.oo 0.000001.00 0.0000011.00
O.OOOOOE.OO 0.00000••00 0.00000.-00 0.000001_00 o.oooooa.oo o.oooooa.oo 0.00000••00
O,oooooa_oo 0.00000&.00 0.000001.00 0.000001,.00 0.00000&.00 0.0000011.00 O.OOOOOE_ao
o. OOOOOB.OO O.oooooa_oo 0.000002_00 O.OOOODE_OO 0.00000£.00 0.000008.l>Q 0.000001-00
O.ClOOOOI.OO 0.000001:.00 0.000001_00 0.00000£.00 0.00000••00 0.000001.00 0.00000._00
0.000008-00 0.000001:.00 o.OOOOOS_Oo 0.000002.00 0.000001:.00 0.00000£.00 0.000001.00

AIIIOIIC'OlIel_ aaCOMllIol__CCO'12.'K aa.ouel__ eo.so4 lld]CCOCUJ Qe12.&100_ caco) It2COC_'__
0.000002.00 0.000001.00 0.00000••00 o. oooooa_oo 0.000001+-00 0.00000._00 .0.000001:_00 0.000002.00 O. Oooooe_oo
0.000001.00 O.OOOOOE_OO 0.000002_00 0.00000;.00 0.000001.00 0.000001_00 0, OOOOOE_OO 0.000001_00 O. OOOOOE_OO
O.OOOOOE.OO 0.000001.00 O.OOOOOE_OO O. OOOOOB.OO a .000001_00 0.000001_00 0.0000011:_00 O. OOOOOE.OO 0.000001.00
0.00000.._00 o. 00000._00 0.000001..00 0.000001.00 O. OOOOOE_OO o. oooooe.oo 0.000001:_00 O. 00000'_00 0.00000&_00
O.OOOOOE.OO O. oooooe_oo 0.00000£_00 0.00000••00 o. OOOOO~_OO 0.000001_00 0.00000'£.00 0.000001.00 0.000002.00
0.00000••00 0.000001-00 O. 000001_00 o.ooooos_OO O.OOOOOE_OO 0.00000._00 O. OOOOOE_OO 0.000001+00 o. OOOOOR.OO
o .OOOOOE.OO 0.00000£.00 O. OOOOOR.OO 0.000001'_00 O. 000002.00 0.000001.00 0.000008.00 0.000002.00 0.000001.00
0.000001.00 0.00000._00 0.000008.00 0.00000••00 O.OOOOOE_OO 0.000001+-00 0.000001'.00 0.000002.00 0.00000.1_00
0.000001+00 o. OOOOO~.OO 0.000001.00 0.000002_00 0.000001.00 o. oooooa.oo o. oooooa.oo O.OOOOOR.OO 0.000008_00
0.00000£.00 0.00000._00 o. oooooa.oo O.OOOOQE.OO 0.00000••00 0.00000••00 0.000001.00 0.000001.00 '0. OOOOOE.OO
0.00000&.00 0.000001_00 O. oooooa.oo 0.00000£.00 o.OOOOOt_OO 0.000001:.00 O. OOOOOE_OO 0.000002.00 0,000008.00
O.OOOOOE.OO 0.000001.00 O. OOOOOlhOO O.OOOOOE_OO 0.00000._00 0.000001..00 0.00000£.00 0.000001_00 0.00000••00
0.000001;_00 O. OOOOOB.OO o. oOGOOa.Oo 0.000002.00 O.OOOOoa.oo 0.000001'-00 o.OOOOOS.OO 0.00000••00 0.000001.00
0.000001-00 O. DOOOOR.OO O. 000001_00 0.000008.00 0.000002.00 0.000001:.00 0.000001:.00 0.000008_00 0 .00000••00
0.000005.00 0.000001.00 0.00000••00 0.00000£.00 0.00000••00 0.000002.00 0.00000£.00 0.000001.00 0.000001:.00

1lQe12.'1I20_ Nd_CSOtU •• _IOItU__ 110_3 1s...12_ eooo)_·__ CIlC12 ••lQO_ C••CUIOHt'.l CIl2CUCOItU.K DlgCU ••IQO_
O.OOOOOE.OO 0.00000••00 0.00000&_00 O. 000008.00 0.000008.00 0.000008.00 0.000002.00 o.OOOOOE_OO 0.00000._00
0.00000£.00 0.00000£.00 0.000001.00 o.oooooJt_oo o. oooooe_oo 0.000001.00 0.000008.00 0.(10000&.00 0.000001_00
o.ooaOOE.OO 0.000001+00 o. OOOOOB.CO O. OOOOOt..OO O. OOOOOa.oo 0.000001.00 0.00000••00 0 .'OOOOO~-OO 0.000001_00
O.OOOoOE-OO O.OOOOCI.OO O. OOOOOR.ao 0.000001:.00 0.00000£.00 0.000001.00 0.000008:.00 O.OOOOoB.OO 0.000001.00
a.oooocl.ao 0.000008.00 0.000008.00 0.00000£.00 0.000001_00, 0.00000£.00 O.OOQOOI.OO 0.000001_00 o. OOOOOE.OO
O.OOOOOE.OO 0.000002.00 0.000008.00 0.00000£.00 0.000001.00 0.000001.00 O.OOOOOB.C10 0.000001.00 0.000001.00·
O.OOOOOS-OO O.OOOOOB.OO 0.000001.00 0.000001:.00 0.000001:'.00 0.000001.00 0.000001.00 0.00000••00 O. OOOOCE_OO
0.00000£..00 • 0.000008.00 0.00000._00 0.000008.00 O.OOOOOS:.OO 0.00000£.00 0.000001.00 0.000001.00 0.000002.00
0.000001_00 0.000001.00 0.00000••00 0.000001.00, 0.000008+00 0.00000••00 0.00000'1.00 0.000001.00 0.000001.00
0.000001:.00 0.000001-00 0.00000•• 00 O.OOOODE.OO O.oooooa_oo· 0.000001..00 O.OOOOOR_OO 0.000001_00 O.-DOOOO.s:.OO·
0.00000£.00 O. OOOOOlhOO 0.000001.00 0.000001.00 0.000001.00 0,00000£.00 0.000001.00 0.000002+00 0, 00000••00
O.OOOOOE.OO 0.000001.00 0.00000.1_00 O. OOOOOE_OD 0.00000._00 0.000008.00 O.OOOOOE.OO O.OOOOOR_OO 0.000001.00
0.00000£.00 0.00000••00 o.oaoooa_oo 0.000001.00 0.000001.00 0.000001.00 0.000001.00 0,00000£.00 0.000001.00
O.OOOOOE_OO 0.000008.00 0.000001.00 O.OOGOCE_OO O.OOOOOR_OO 0.00000£.00 0.000002.00 0.000002_00 0.000001.00
O.OOOOOE.OO 0.00000••00 0.000001.00 0.000001.00 O. OOOOOB_OO 0.000001:.00 0.00000&:.00 0.000001_00 0.00000••00

__ .1100_ "-CCO]12.5 II02C1lCCOC12_ ~.2100_ IIoCl lIQCOC.'100':"'llI;elCOC.nI20 1QtCO) lIgS04.IQO__
O.OOOOOE.OO 0.000001-00 0.00000••00 0.00000£.00 0.00000£.00 0.000008.00 0.000001:.00 0.000001_00 0.000001.00·
0.00000£.00 0.00000£.00 0.000008:.00 0.000002.'00 0.000001.00 0.00000£_00 a .OOOOOB.OO 0.000008.00 0.00000._00
0.00000••00 0.00000£.00 O. 000001_00 0.00000••00 0.000002.00 0.000001._00 o.oooooa_oo O,oooooa_oo 0.00000&.00
O.OOOOOB_OO 0.000001.00 O. ooooos_OO O. OOOOOB_OO 0.000002.00 0.00000._00 O.oooocm.OO 0.00000&.00 0.000001.00
O.OOOOOS.oo O. OOOOOE.OO 0.000008.00 0.000001.00 0.00000._00 o. OOOOOR.OO 0.000001.00 0.00000.1.00 0.000001:.00
0.000008.00 O. OOOOOR-OO 0.000001.00 ·0.00000••00 O. OooOOE.OO 0.000001.00 0.000001:.00 O.OOOOOE.OO 0.000002.00
0.000002_00 Q. 00000••00 O. 000002.00 0.000002.00 0.000008.00 0,00000••00 O.OOOOOR_OO 0.000001_00 0.000001.00
0.00000...00 o. OOOOOS_OO 0.000001_00 O. 000008_00 0.000008.00 0.00000£.00 0.000008.00 0.000001.00 0.00000••00
O.OOOOOR.OO 0.000001.00 0.000002.00 0.000002.00 0.00000&.00 0.000001.00 0.00000••00 0.000008.00 0.00000£.00
O,oooooa.oo O. ooooot_oo 0.000001.00 0.00000£.00 0.000001.00 0.000001.00 0.000001_00 O.OOOOOt_OO 0.00000._00
o .oooooa-oo O. OOOOOB.OO 0.00000••00 o. oooooa_oo 0.000.001.00 0.000001.00 0.000002.00 o. oOOOoa.OO o.ooooot.OO
O.OOOOOS.oo 0.000001..00 o.oooooa_oo 0.00000••00 O.OOOOOE_OO 0.000001_00 0.00000••00 0.00000••00 0.000001:+-00_
0.000002.00 o. oooooa.oo o. OOOOOE_OO O. OOOOOR_OO O. 000008.00 0.000001+00 0.000002.00 0.00000£.00 0.000008.00
0.00000••00 O. OOOOOE.OO 0 .. 000001_00 0.00000••00 0.000008_00 0.00000&.00 0.000001.00 0.00000'.00 0.000001:"00
0.000001.00 0.000001.00 0.000002_00 O.OOOOOE.OO 0.00000••00 0.00000£.00 0.00000•• 00 0.00000..00 o. oooooa_oo

ClIQlSO.12 .•K .....CIllSOt)).2 lIgCO)_· 1IQ2CllOK)).'" I<IICOC- 1102_.10100_ It.KUCOC17_ 110"<:''' ' Na2C01.l01120_
0.000001:.00 0.00000-'.00 O. ooooos.oo 0.000008.00 0.000001.00 0.00000._00 O. OOOOOE_OO O. 00000£.00 0.00000••00
o .oooooa_oo 0.00000'1-00 0.000002.00 0.000001_00 0.000008_00 O. OOOOoa.oo 0.000001-00 0.000001.00 0.00000'.00
O. OOoooa.oo o. OOOOOS.OO 0.000001.00 0.000001.00 0.000001:.00 0.00000••00 0.000001.00 0.00000._00 o. oooooa.oo
O.OOOOOg.OO 0.000001.00 O.OOOOOt_OO 0.00000••00 0.00000••00 0.000001.00 0.000001.00 0.000001.00 0.00000._00
0.000008_00 0.000001-00 0.00000£-00 0.00000£-00 0.00000£-00 0.00000£_00 O.OOOOOE_OO 0.000008_00 O.OOOOOE_OO
O.OOOOOB.OO 0.000001_00 0.000001.00 0,000001.00 0.00000a,.00 0.000008.00 0.00000£_00 0.000001_00 0.000001.00
o .oooooe.oo 0.000008_00 0.000002.00 0.000002.00 0.000002.00 0.000002.00 0.000008'00 0.000008.00 0.00000£_00
0.000008.00 O.OOOOOE_OO 0.000001.00 0.000002.00' 0.00000£_00 0.000002.00 0.00000._00 0.000008_00 0.00000••00
0.000002_00 0.000001.00 0.00000£.00 O. OOOOOE_OO 0.00000£.00 0.00000••00 0.000008.1:10 0.000002_00 0.00000••00
0.00000••00 O. ooooos.oo 0.00000£_00 0.000002.00 0.000002_00 0.000008.00 0.00000£_00 0.000001:.00 0.000001.00
o.oooooa.oo 0.00000••00 0.00000••00 O.OOOOOE_OO O.-OOOOOS_OO 0.000001.00 0.000008.00 O.OOOOOS_OO . 0.00000£.00
0.00000£.00 O. OOOOOE-OO 0.000001:.00 0.000008_00, 0,000008.00 0.000001_00 0.00000£.00 '0.00000£.00 o. oooooa.oo
0.000001..00 0.00000£.00 0.000008.00 0.00000£.00 O.OOOOOE_OO 0.000001.00 0.000001.00 0.000001_00 o.oooooa.oo
O.OOOOOE"OO 0.000001:.00 0.000001:.00 0.000008.00 o. OOOOOs_oo 0.00000._00 0.000001'_00 0,00000£.00 0.000001.00
0.000008.00 0.00000£.00 0.000008.00 0.000002.00 0.000008.00 0.000001_00 0,000008.00 0.000001.00 O.OOOOOR_OO

lIgCOLJII20_ 1t2Ilg(5...12.5K No2C1lIOOl)2.2 It2NgC0.2CCOCI. C.IOKI2__ 1<2(0).)/21120- UK.CCOJl&.)H _ool.IKlO_It2IIOKCCOJl2.2
0.00000£.00 0.000008.00 0.000008.00 0.000002.00 0.000002_00 o. OOOOOR_OO 0,000001£.00 0.000001:.00 O. OOOOOst_OO
0.000002:.00 0.00000...00 0.000008.00 0.000008.00 0.00000£.00 0.0'0000£.00 0.00000£.. 00 0.000001.00 '0.000001:.00
0.00000£.00 0.00000£.00 0.000008.00 o. oooooa_oo 0.000001:.00 0.000001:.00 O.OOOOOE.OO 0.00000••00 0.000001:.00
0.000001:.00 0.00000£.00 O.OOOOOE.OO 0.00000••00 0.00000£.00 0.000001:.00 0 :000002-00 0.000001.00 0.00000••00
0.000001:.00 0.000001_00 0.000001.00 0.000008.00 0.000008.00 O.OOOOOE.OO 0.00000•• 00 0.000008.00 0.00000;.00
0.000001.00 0.00000••00 0.00000••00 0.000008.00 0.00000••00 0.1000001.00 O.OOOQOR.OO 0.000001.00 0.000001.00
0.000008.00 0.000002_00 0.000001.00 O. COOODE_OO 0.000008_00 0.00000...00 0.00000••00 O.OOOOOS_OO 0.000001.00
0.00000:£.00 0.000008.00 O. OOOQOIil.OO 0.000008.00 0.000008.00 0.00000••00 0.000001.00 o. 000001.00 0.00000••00
0.00000£.00 0.000001.00 0.000001.00 0.000008.00 0.000001_00 0.000001.00 0.000001.00 0.000001_00 0.000001.00
O.OOOOOE_OO 0.000008.00 0.00000.1.00 0.000008-00 0.00000£.00 0.00000._00 0.000001;.00 O. OOOOOB.OO 0.000001_00
0.00000£.00 0.000001_00 O. 00000.-00 0.000008.00 0.00090£.00 0.00000£.00 O. OOOOOB.OO 0,000002_00 O. OOooOt_OO
0.000002.00 0.00000£.00 0.00000...00 O.OOOOOB_OO 0.00000£.00 O. 000001.00 0.00000£.00 0.000001.00 O. ooooo~+Oo
O.OOOOOR.OO 0.000001:.00 0.000001:_00 0.00000£_00 o.ooooos_OO 0,00000&.00 O.OOOOOR_OO 0.000001_00' 0.000001_00
O. 000002-00 O. OOOOOS-OO 0.00000'1:.00 0.000002..00 0.000008.00 0.000001.00 0.000001.00 O.oooooe_oo 0.00000••00
0.000001.00 0.00000••00 0.00000£.00 0.000001..00· 0.00000._00 0.000001.00 0.00000••00 0.00000••00 0.00000&.00

It)KI_12_50 NoJKCCOCI2_ 1lO2CO) .11120_ ItCl It2C1lI-12.1Q lIQ:IC:a<:U:12IO·II025Ot IIo2CO).100....:... BoJKCCO)J2.2K.
O.OOOOoa.OO o. OOOOOS.oo O. 00000••C10 O.ooooos.OO O.OOOOOS-OO 0.00000••00 0.000001:.00 . 0.00000._00 0.00000••00
0.00000:£.00 0.00000••00 0.00000£.00 0.000002_00 0.000001.00 0.00000£.00 0.000001.00 0.00000.-00 0.00000••00
0.000001-00 O. OOOOOE_OO 0.00000••00 0.000001..00 0.00000._00 0.00000£.00 0.000001.00 O. Oooooa.oo 0.000008_00
0.000002.00 0.00.000£.00 o. oooooa_oo 0.00000".00 0 .00000a.00 0.000008.00 0.000002.00 0.00000••00 0.000001.00
O.OOOOOE.OO 0.000002.00 0.000008.00 0.000008.00 0.000001._00 0.000008.00 0.000001:.00 0.000002.00 O. OOOOOR_OO
0.000008"00 0.000001:.00 0.000001.00 0.000002.00 0.000001..00 0.000001.00 O.OOOOOE.OO 0.000001.00 O. 00000••00
0.00000••00 0.00000&-00 0.000001.00 0.00000._00 0.000001.00 0.00000.00 0.00000."00 0 .000001_00 O. OQ.ClOOR.OO
0.00000':.00 O. OOOOoE_OO 0.00000._00 0.00000••00 0.00000••00 0.00000£_·00 O. oooooa_oo 0.000008.00 0.000001.00
0 ..00000£.00 0.000001.00 0.000001.00 O.OOooOB.OO 0.00000••00 0.000002.00 0.00000£.00 O.oooooa.oo 0.000001_00
o ~OOOOOE-OO 0.0000011.00 0.00000£.00 0.00000._00 O.OOOooa_oo o.oooooe_oo 0.000002.00 O.OOOOOR_OO 0.00000._00
O.OOOOOB.OO O.OOOOOR_OO 0.00000&.00 0.000008.00 O. OOOOOR_OO 0.000008_00 0.00000£.00 0.000001-00 0.00000.:.00
0.000008.00 0.000001_00 0.000008.00 0.00000&:-00 0.000001_00. 0.000001_00 0.000001.00 0,000001.00 0.00000••00
O.OOOOOB.OO 0.000008.00 0.000001.00 0.000001.00' O. oooooa.oo 0.000001:.00 0.000002.00 0.000001_00 O. oooooa.OO
O.OOOOOE.OO 0.000001:.00 0.00000£.00 0.000001..00 '0.00000••00 0.000001.00 0.000001.00 o.oooooa_oo 0.000001.00
0.000008.00 0.000008.00 0.000001.00 o.OOOOOs_oo a .0000ClI.00 0.00000••00 0.00000&.00 0.000001.00 0.00000••00

O.OOOOOE+OO O.OOOOOE_OO 0.000001.00 O.OOOOOE_OO O.OOOOOE+OO O.OOOOOR·OO O.oooooa.oo t. "6731+00 0.000001:_00,
O.OOOOOE_OO O.OOOOOB_OO O.OOOOOE+OO o.oooooa_oo 0.000001:_00 0.000001-00 0.00000£_00 '."tU2.00 O.OOOOOE_OO
0.00000£_00 O.OOOOOE.OO a.GaOaGE_aO 0.000001:_00 0.00000£_00 ·0.000002-00 0.000001_00 ,.971562_00 0.000001.00
0.000001-00 O.OOOOOE_OO O.OOOOOE.OO O.OOOOOR.OO 0.000001+00 0.000002-00 O.OOOOOE_OO I. "1911.00 O. QaOaGE_aO
0.000002-00 0.000001.00 O.oooooa.oo o.oooooe.+oo o. DOOGaa_ao 0.000002_00 O.OOOOOE·OO t .•".01.00 O.OOOOOC·OO
0.000002.00 0.000001_00 o .00000£.00 0.00000£.00 0.000001.00 0.000001.00 O.OOOOOE_OO '.'61121.00 0.00000&_00

01
11
21
Jl
.1
51
II
11
II
tl

101
111
121
UI

.141
151

0)
11
21
])
OJ
51
61
11
OJ

"10'
111
121
UI
161
151

101
111
121
UI
1&1
151

~2'
122
123
124
125
126
l A'

"128
129
130
121
132
132
1~4
135
136
137

l~
140
141
142
''-3
144
'4!i'
146
11.;
I.e
149
150
151
152
153
154
155
156
157
158
159
lGCI
161

'8
2

1 3
I 4
165lr.
1~3
170
171

'12
';3m
176
171
17S
1711
'SCI
181
182,e.J
184
185
18a
I/!.7

18~
18?
192
'93

l~~
196
1117
198
199
200
201
202
203
204
205

~~
20e
209
210
211
212
213
214
215
216
211
218
2111
22C1
221
222
223
224
225
22G

lli
~~~
232
2:!3

~rs
236
237

~~
~1~
242
243
244
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24!0. 151 0.00000••00 0.00000••00 0.00000._00 o.DOOOGE.ao o.oooQ.OS.OO O.oooooa_oo 0.000001.00
246
24. 01 loa.lc.str..-gtb Tlt:rvol,al pH -248 11 S.nl1n.oo 0.0000000001.00 5.nO 5.'14
249 2) 5.nonll.00 0.100000000 5.1&5 6.211

.250 31 5.6100•••00 0.200000000 1.'U 1.612
251 '1 $.610551.00 O. JOOOOOOOO ' .•n 9.510
252 .51 5.61101£.00 0 .•00000000 '.111 9.191
253 61 5.6115'.-00 0.500000000 '.3" t.t51
254 11 $.n20".00 0.'00000000 '.112 10.01
255 I) S.6us,a·ao o.700000000 9.$1) 10.11
256 91 5.61:110B+00 0.100000000 9.611 10.2.
257 101 5 .•13611-00 O. '00000000 '.110 10.JO
256 11) 5.51413••00 .. 00000000 t.") 10.35
259 121 S.61"'2-00 1.10000000 '.110 10.'0
260 111 5.n5UI.00 1.20000000 9.152 10 .•'
261' 161 5.6156'2-00 1.30000000 9 .... 10 .•'
262 15) 5.6161'E_00 .. 60000000 '.'21 10.51
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Appendix S: Sample Output File ''Np_NaCI_BM.TITRATE''

1 __k '1'1,",",1'£ Probl_, Ill>CYI03 with col in 5.61JoDllU IlaC:l nrr V3.1 .
2 I»oTAllASE, _t1PWl16, I/plVI_-CO)-<l\I-Cl-<:1<16 CMIlUI;
3 15.01.)1 l\ooCUJl-Ra-<:l-<:oI·....-_ l.........'.nno. 1'111. R1'I'1l!3 •1ll"I'!6. IUlWUI
4
5 T1tl'aDt Vol!,BH pel' Crt4 Block, in 00111111.....
6 1 o.OOCOOO OIl.
"i 3 0.100000 ....
8 ) O.UlS10 ml.
~ 0 0.160000 OIl.

10 5 0.110000 ..
11 6 0.30lcn OIl.
\2 1 0.320000 IlL

~~
I' 0.360000 OIl., 0.260000 OIl.

15 )0 o.n,no IlL
16 11 0 ....12..'0 alL
17 13 0.511100 IlL
18 13 1.1UeoO OIl.

~5
14 J.655ICO IlL
15 10.000000 ooL

21
22
~3 Tl trat 10Elo It••ul t.a. 1101.1
2< '.
25
26 0) 1120 ..... ". Ca.· Mg••- MoON. H. Cl- SOlo
27 1) 1. t)t~.I.Ol 5.61051£.00 C.OCOOO£+OC 0.000002.00 0,000002.00 0.000001+00 1.31112£-06 5.610Ua+00 O.ODOOOB.OO
28 31 1.lZneB+Ol 5.'10UE+OO 0.00000£·00 o . oc oooa+oc •. ococca'oo. a •OOCOO£+C 0 5."3&6£-01 '5.60"31.. 00 O. ooooca+c 0
29 II I. '2'''£+01 5.6100)£.00 O.OOOOOE+OD o.000002.00 . O.DOOODE.ao 0.00000£+00 3.51115£·01 5. CO,SOE+OQ 0.00000••00
SO 6' 1.nOO7E:+0l 5.61001£·00 O. C0000£+00 O.oooooa.OO 0.00000£.00 0.00000£+00 1. &11811:-07 5.60Ul£+OC O."OOOOOB.OO

~
51 .. U017£+OI S.61000B+OO D. a ooaol. 00 O. COOOO£+OO o.oooaoB..OO 0.00000£.00 5.0U1&E-01 S.'09111.00 0,00000):·00

" 1.9)'3'8+01 5.61000£+00 0.00000••00 0.00000'1"+00 0.00000£:+00 o.OOOOOB·OO 3.'11018-0' S.60"'••00 0.00000£+00
3:i' .11 l.tJonlHOl !o.151000B"OO O.DOODDI...oO 0.000001..00 0.00000£..00 0.000008.00 1.1U55£-0' S.50172....00 0.00000£.00
S4 I) 1.tlOnE.Ol S . 15 1000S.00 O.OOOOOE+OO 0.00000£.00 o .OOOOOE.OO 0.00000•• 00 6.UB."1-1O 5.60$511:.00 O.OOOOoB+OO
35 II 1-: 130'S'7S.01 S.610002.00 0.000001.00 0.000008.00 0.00000£.00 . 0.000001+00 ,. .''''SE-10 5.6QI108.00 0.0000011.00
3Il 10) 1. nC1:n:.Ol 5.61000£+00 C•000008+00 0:000002.00 0.0000011.00 . O.OOOOClE.OO 1.435011-10 S.60no£+co 0.000008+00
~7 111 1. ,:nlJE.Ol 5 . 610 oon.oo O. oa DOol.OO 0.00000'·00 0.000008..00 0.000001·00 1.SnU'I-10 5o.6017]S+00 0.000001·00
,,8 111 1.nUl£·01 S . 610018.00 0.000002.00 0.00000••00 e.OOOOOE.OO O.OOOOOE.OO I. "'5SE-11 5 .60.91.••0U. 0.00000£.00
:i9 III I. nS2&£.01 -S.6100::lK.00 0.000001·00 O.OOOOC••oo 0.000001'.00 0.000008.00 1.n5t1£-1I S.S'"6••00 0.000008·00
-10 141 1 •t4 6551.01 5.1510011'.00 O.oooooa.oo 0.00000••00 0.00000:£.00 0.00000£+00 1.1101&1-11 5.515418+00 O.OOOOOH+OC
41 15) ..11Uoa-Ol 5.610)58.00 0.00000;:.00 o. aooooe..OC 0.000001'·00 0.00000'1.00 5.1)2121[-12 5.Sol"a.00 0.00000••00
42
43 01 1lSO&- OM- IICOl- co). co3 ceql nCO) Ceql MgCOlceql aCOMuceql alOM'O-
.j4 11 O. oc oooa.oo ].0"151·09 Z .16'5'l'1'1-0. J .onU8-0B J .B610311il:-04. 0.000008.00 O. 000001.00 '.000008+CO 0.00000'8..00
45 '21 0.000002+00 6.nC21£-Q1 ) •63212£-06 l.101liE-Cl ).086168-06 C. 000008_00 O.OOOOOR.OO O.OOOOOE+QO 0.00000£.(10
46 )) o .cooooe+oo 1.621228·0. S. ?,,.SlE-O' . :I .12"'8-0'1 2.0976&1:-0& O. 00000.+00 0.000008·00 0.000008.ClO O.OOOOOS+CO

II tl a .ClOOOOll.00 3.0"OtE-01 1.0~61£-04 1.'3U02·01 1.&6S06£-06 0.000001.00 0.000001:.00 0.00000••00 O.OOOOOE+OO
51 a . 00000£.00 1.322C2£-08 '.1U'JIE-OC Z. ''IOtE-G6 6. 22172£- 05 0.000001.00 o .000002. OCI O.COOOOS·ClO 0.000001t.00

4~ 61 o. 000002.00 1.261111-06 , .13658£·0& 5.6180SE-OS O.OllC]B-O' o.oooooa.oo o .000OOll.00 0.00000£.00 o • OOOOOR+ DO
~O 11 C.OOOOO£+OO ].015562-06 , .9 n05£- 00 1.311"£:-0. 1.nU8e-06 0.00000£.00 o .00000a.OD 0.00000,1'.00 O. OOOOOl!. DO
Sl II 0.000001·00 5.l02£lB-06 1.003148-0l 2.oo610H-00 , .1205,£-01 0.000001·00 C.OOOOOH+CO 0.000008_00 o .00000£.00
52 I) O.OOOOOE.OO 1 .5018&8..06 1.00SUB-Cl ) .&11U£-00 IIii •• IZ2t.£-O' 0.000001.00 O.OOOOoE.ClO 0.00000£.00 0.000002.00.-
S:i 101 o.OOOCo£+Oo 1. 01&51£-05 1.001D1I-Cl 6. '01118-0t 6.12415£-01 0.000001·00 O. 00 OOO£+C 0 a.ooooo£.oo 0.00000'1.00
~4 111 0.000001+00 3.60U1B-05 1.022561-01 I.Uln£-'Il] 2.11)11£-01 0.000001.00 0,00000£.00 0.000001·00 0.000001.00
55 121 C. OCOOOE.O' 0.261111-05 1.0t013£-01 2.00200E-03 1.251"1-01 O.ooooor.oo 0.000002.00 0,000001.00 O.OOOOOB+CO
56 III 0.000008"00 I. 01"'B-00 I.CllnE-Ol 5.0","1-0) 5.5n'5E-01 D.OOOOOE·OO O.QOooOE·OO 0.00000;.00 o.OOOOog.ao
57 It) 0.C10000E+OO 3."255£-00 1.215n£-01 1.14115.£-021 2.2""£-01 0.t.I00ooz·00 o . 000008.00 0.00000£.00 O. OOoOOB.OO '.
50 151 0.00000£+0' 6. 55J17£-06 1.61010£-0) t .11971£-03 1,4:5&93-0. o .ODOQOE.OO o .000001+QO 0.000001·00 o •'Oooooa. 00
59

"051OM)6~60 01 810l10HI&- OoIlIOM) to llVBlolHh ar- C1M.. ...OMleql •• ·· . Ml:lleil) .. · ... Mel... Ceq) ••••

.~ 1) o . CI 00001.00 0.00000£,.00 0.00000£·00 0.000001·00 0.000001·00 0.00000••00 0.00000£.00 0.000008.00 o .00000£+00
31 o .OOOOOE-OO 0.00000.+00 O. OOOOOE.OO· a.oooool:.OO Q • oooooe·oo '0.000008·00 C. 000001£.00 0.00000•• 00 o .000001.00

63 II 0.0001)0£.00 O.OOOOOE·OO 0.000008.00 o ,00000£.00 a.oaOOOE.OO 0.00000••00 0.000002·00 0,000001:.00 0.000002.00

i &I 0.00000£·00 C.OOOOOI_OC 0.000008+00 0.00000£_00 Q.OClOOOI:.OO O,OOOOOB.OO 0.000001:.00 O.OOOOO£+CO 0.00000£+00
51 G. DO 0002.00 O. COO ODE. DO 0.000002.00 o . DOGODE;. DO 0.00000£.00 ~.000008_00 o .00000£.0(1 o .OOOOOR_OO 0.00000£.00

" 0.000001·00 0.000001.00 o.oooooe.oo O.OOOOOI_OC o . 0 oooo~.OO 0,0000011.00 o .000CUta.co o .OOOOO£+OQ o •00000£+ 00
67 1) o .ODOOOE.OO O.OOOOOE.OO 0.000D01400 o . 000008. DO U.00000£.00 0.00000£.00 O.OOOOOE+OD ' a . OOOOOB. 00 O.OOOOOE"OO
6S I, 0.000001:.00 0.000001·00 0.000001.00 o • 000008.00 o .OOCOOB.ao 0.000001.00 o . 000001.00 . O.OOQOOI·OO o.ooooos.OO
6S II o .OOOOOE.OO 0.00000£".00 0.000001;.00 0.000001:.00 D. 00000••00 0_ OOOOOIhOO 0.000001£+00 G.OOOOOE.OO O.OOOOOE+OO
70 101 0.000001.00 0.00000£.00 .0.00000£+00 0.00000"£.00 0.000008.00 O.OOOOOE.OO 0.000001:.00 0,000001:.00 0.00000£+00
71 11) a.OOOOOH.OO 0.00000£+00 o .000002. DO 0.000001:.00 O.OOOOO£+OC O.OOOOOH+OO 0.000002.00 0.000001.00 O.ooooo£.ao
7?. 121 o. 00 G008.00 a. OOOOoE.OO 0.000001.00 O,OOClOO£;.OO O.OGOOO£.OO O.OGoOOI.oO 0.000001.00 . o . 000001.00 0.000001:.00
73 U) .O.ODOoOB.OO 0.00000."00 0.000001:.00 0.000008.00 o .00000e:.00 o .OOOOOE.OO 0.OOOOOS.C10 O.OOOOOZ·OO O.OOOOOB"OO
14 141 o.oooooa·oo 0.000001:.00 0.00000'-.00 o . OOOOOB.OO o .oooooe.oo o . 000002.00 0.00000"+00 o.ooOOO£.oCl , 0.000001·00.
15 15) 0.00000£.00 0.00000••00 0.00000••00 o . 000008.00 - o .OOOOOE.OO 0.000008.00 O. 000001:.00 O.OOOOO£.OCl 0.000002.00
70
77 01 Po.loa., •..•. _Iem....... 1'o.lonlOM)4eq _lODCeql .. 1'raeer (aql ..• Hl ..... Ceql 10_- ~. _.-
78 It o .C1C1000B.OO O. COOGOE.OO 0.000002·00 0.00000£.00 0.00000£.00 0.000008.00 0.000001.00 0.00000£.00 0,00000£.00

h8 2) o ,000002.00 0.00000£·00 o .000008+00 O.OOOOO£+OC 0.000002.00 O.OOOOOE.OO 0.00000£+00 0.00000£;.00 O.OOOOOe:.Oo
)) 0,000008.00 0.000002.00 0.000001·00 o . DO OOOE.OO 0.00000••00 0.000002.00 O.OOOOOE+OO 0.00000£+00 D.OOOOO£.OO

~~
tl 0.00000£.00 0.000008.00 o .000001+CO 0.00000£.00 0.000008·00 o .OOOOOE.OO o . 000001. 00 0.000001·00 o •000001.00
51 O.OOOOOE.OO O.OCOOQE.OO 0.000001.00 ,O.OOOOOE.OO O.OOOOOE.OO 0.000008.0(1 0.000008·00 O.OOOOOB.OO 0.000001:.00

~~
6) O.oooooe·CO 0.00000£.00 o • 00000£:.00 0.00000£,·00. 0.00000£+00 0.00000£.00 0.00000:1.00 0.000008.aO o • 00000£.0 0
1) 0.000001(.00 0.00000'1.00 O. O'D OoOE. DO O,oOOOOE.OO . O.OOOOOl.OO O.OOOOOt.OO 0.000001:.00 0.00000£.00 0.000008_00

B5 I) 0.00000£·,00 0.00000£.00 O.ODOOO••OO O.OOCOOB.OO D.aOOOOB.OCl g.000008.00 0.00000••00 0.00000£.00 . 0.00000£.00
86 " 0.00000£.00 . 0.00000£.00 O.OOOOOE.OO O.OOCOOE+OC 0.000008+00 0.000001+00 O.ODOOOS.ClD O,OOOOOE.OO 0.000001.00
87 101 O.OCOOOB.OO 0.00000••00 o .00000E.00 o . DO OOOE.OO, o .00000£.00 0.0000011:. DO 0.000008·00 0.000008.00 o .00000E.00
88 III O.001300E.00 O.OOOOOE.OO 0.00000£+00 O. OOOOOE+C' O.OOOoOE.OO o . 000001:.00 o. oaOOOI.OO 0.00000£.00 o . 000001.00

ro 11) 0.000008·00 0,00000••00 0.000001'.00 0,00000£.00 o. DooaOE.OO O.OOOOOE.OO 0.000002.00 0.000001:.00 O.oOOOOB.OO
131 0.00000£.. 00 0.000001·00 0.000001'.00 0.000008·00 0.000001·00 0.00000.1·00 0.000001·00 0.00000'£.00 0.000001'.00

§£ 141 o . 000008.00 O.OOOOOE.OO 0.00000••00 O. 0000011400 0.000001·00 O.oooooe.oo O.COOOOI·OQ o . 000008.00 0.00000£.00
151 0.00000••00 o . 000008. DO 0.000002.00 o . OOOOOE. DO O.OOOOOB.OO O.OOOOOB.OO 0.000001.00 o . 000008.00 0.000001i.00

93
94· 0) _2+ 1Ip030llle.:t1 _3101113- _2CO]- _2IC01)2.- Mp02 CC01J31·... ,.... MIl:Oh ... ICOl)2-
95 II 6.121058·06 1.121161·10 3.00118-16 l.n5268-01 1.11:1801;£-11 1.251971:-1' O.OOOOOR.Oo O.OOOOOR.OCl O.OOOOOR"OO·
96 '21 I. ~30'5£-04 ".51'SI£-1O 2.§'510:lE-U 1.3151)£-01 1.06611£-11 1. 585UI-15 C.OOOOOB.OO 0.00'00£.00 0.000001·00
91 1) 5.CI52tB·05 ).01127£-\0 -l.~6n3£-16 I.ll511£-01 2.311"1-10 '1.11516£-16 0.00000:1.00 O.oOOOOE.OO o .OOOOOB+OO
90 6) 3. llJOl£-05 2.6115)£-10 S.JIUU:-U 1.U5U£-01 5.0IlSS£-IC '.111"£-11 0.00000'8·00 0.00000••00 0.000008+00
99 51 I. 61l011-06 2.000'5£-10 1.2nU£-15 1. :13601£-01 '1. 1:1 U 111:--01 1.061201-12 0.000001+00 0.00000.+00 0.000001+0'

100 " 3.3&1508-01 1 .161108-10 1.'55551-11 1.ll6UI-Ol ).6615111..08 .&.20SJ7B-1Q 0.00000'8.00 o . 00000£.00 0.0000011.00
101 11 1.)5511£-01 1. '5110E-10 ".751111£-1' 1.3:1616£-01 I. "'71£·ca 2.555108-01 0.00000••00 O.oooooa+oo 0.00000£+00
102 I) ., .llnSE.. OI 1.1&5"1·10 I .12t038~10 1.1U4iOE-01 1 . 5& J ZOE-O'1 ., . 5501'e... " . o .00000B+00 o.OaOOOH+OO 0.00000£..00
103 " 5.55)138-0. 1 •.,UUE-lo 1.1t1"E-U l.))U.a·Ol . 3 .Ull,£-07 I. 5231l£-01 0.000001·00 o.ODOOOI:.OO 0.00000£.00
104 101 ).8""£-01 1. 'lSO'£-lC I.nn,~-u 1.:1:16102..01 J .1t'S.:ae.... 0,. ).n".£-o, 0,000001.00 O.oooooe·oo O.oooooe·oo
105 111 1.1CtUll-0I 1.112"a·10 1 ••UOIE-n I .)) ,St£-Cl 7.1:1'.0£-0'7 1.6UOIE-O'7 0.000008·00 o . 00000£.00 O.OOOoOZ·OO
\06 12) '.U50:l1t...0' 1. Un6t-lo '.~nOJ£-U 1.))6111-07 1.2IU.a-C' S, .,..lIt-07 0.000001+00 0.00000£·00 O. OOOOCB.C D
107 13) l.16n51-09 1.5Ull£-10 .1.63'23£-12 1.JU06£-0'J ).2l2)CI-06 ) .2'lII8-0. o •oooooe_c 0 C.OOOOO£_OO 0.000008+CO
108 1&1 1. l1n2£·0' 1.110'.2·10 l.,n21£-12 l.H3U£-03 1. C."',E..OS ].UI"rIE-05 0.0000011:.00 O.OOOOOR.O(l 0.000001..00
109 :LSI 0.11022£-10 1.0nn£-lC 6.)1065£-13 ).3S-.t6IB-0'7 :1.'.20'£-05 2.SISOU-0' 0.000008_00 . O.OOOOOE+OO o .0000De+00
110
"1 0) AaCCO)):J,-- MCOHt3· l\ooCOMI> Ceq) ft ..... 1102+. ""'2OHC.godl__10Kl_r)_ 1If\IIl>03CO)C.)_ ""'_3 CC01) 2
1\~ 11 o . 000002.00 0.00000£+00 o .oooooe.oo 0.00000£·00 0.0000011:.00 o .OOOOOE.~O 0.000001.00 ,. nU2.B+<li0 O.OOOOOE.OO
113 21 0.00000••00 o .OOOOOE.OO 0.000001;.00 0.00000£.00 0.000001+00 a ,000001.00 O.OOOOOI.OD ,. tt7118.00 0.000001.00
114 II o .00000s+00 o .OCOOOB+OO O. 00000£_ 00 0.000008·00 0.000001.00 o . OOOOOE. DO 0.000001.(10 ,. tll2:ZB.OO 0,000001.00

1 1~ 0) O.000008·0Cl O. 000008.00 o.ODOOOB.OQ 0.00000£+00 0.00000£_00 o . OOOOOE.OG G.OOOOoe·OO •. "S80S·00 0.00000£.00
11 51 G.oaOOO••OO 0.00000'.00 0.00000£+00 0.000001·00 O.OOOOOR.OO 0.000001.00 0.00000.+00 ""S31&.00 0.000002"00
117 " 0.000001.00 0.000002.00 o .00000••00 O.OOOOOE.oO . o • OOOOOE.OO 0.000008+CO O.OOOOO£.OC .,. ''''1£+00 . O. 000001+00
110 ~I 0.00000.·00 o .OOOOOB.OO 0.00000'1·00 0.000001·00 a.oooool:.OO 0.00000.+00 0.0000-01.00 '.1100£+00 0.000008.00
119 II 0.000001..00 0.000001.00 0.000002.00 0,000001.00 0.000008·(10 o .000008.00 O,OOOOOS..OO '.",1111:·00 0.000001.00
120 " O.oooooa.oo O.OOOOO£+'Q o. 000001;.00 0.000008·00 0.00000£.00 o . 000008. 00 o . OOOOOE" 00 1 ••932'1£.00 0.000001+00

,-
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01
11
21
II
'41
51
61
71
I)
II

101
111
131
ll)
161
1~1

01
11
3)
Jl
41
51
,'l
71
I)
t)

10)
111
121
111
14)
151

01
11
31
II
;'1
51

. 61
71
I)
II

101
11)
131
111
1&1

10)
111
131
UI
H)
151

lIa.184,07.10K20 a,OM)' DSOI.4MZO_ uaa0'7.4H20_ ...-o2.4K20_·MdSOI.5H10_ Rd02."Cl.2H
0.000001.00 0.00000£.00 O.OOClOO£.OCl 0.00000'1_00 0.00000£.00 0.00000£.00 0.000001.00
0.00000£.00 0.00000£.00 0.00000£.00 0.000002.00 0.00000£.00 0.00000£.00 0.00000£.00
0.00000£-00 0.000002.00 0.00000£.00 0.00000£-00 0.000001.00 O. oOOOOa.ClO 0.00000£.00
O.oooooe.oo 0.00000••00 0.00000£.00 0.0000-0'.00 O.OOOOOE.OO 0.00000£.00 0.00000••00
0.00000£.00 0.000002.00 O. OOOOOI.OCl 0.00000£.00 Cl.000008.00 0.000001.00 0.00000••00
O.oooooa.oo o. OOOOO~.OO 0.00000••00 0.000008.00 0.000001:.00 0.000008.00 0.000005.00
0.000008.00 0.000001.00 0.000002.00 0.00000£.00 0.000001'00 0.000002.00 0.000001.00
0.00000"2.00' 0.000002.00 0.000002.00 0.00000£.00 0.00000••00 O.OOOoClI.OO 0.00000£.00
0.000001.00 0.000002.00 O.oooooa.oo 0.00000••00 0.000002.00. 0.000008.00 . O.OOOOOt.OO
0.000008.00 0.00000••00 O.OOOOOB.OO 0.000002.00 0.000001:.00 0.00000£.00 0.00000£.00.
0.00000••00 0.00000••00 0.00000••00 0.000008_00 O.OOOOOt.OO 0.000001.00 0.00000'.00
O.ClOOOOI.OO 0.000001.00 0.000001.00 0.00000£:.00 0.ClCl0002.00 0.0000010.00 0.000008.00
0.000001.00 0.000001.00 0.000008.ClO 0.00000••00 O.OOOOCl••OO 0.00000£.00 O.OOOOClI.OO
0.000001i:_00 0.00000£.00 O. Cl00008.00 0.000008.00 0.000001.00 0.00000••00 0.00000&.00

0.000001-00 0.000001:.00 0.000001_00 O.oooooa.oo 0.000008.00 0.00000£.00 0.000001'.00' '."250&.00 0.000001.00
o.oooooa.oo 0.00000".00 0 .000001_00 O.OOOOOE_OO O.OOOOOE_OO 0.000001.00 O.OOOOOE_OO t .1"U2.00 o. oooooa.oo
0.000001:.00 O.OOOOOR.OO 0.000001.00 O.OOOOOE_OD 0.000002.00 O.OOOOOE_OO o.ooOGoa.oo t.I••" ••oo O.OOOOOR_OO
0.000002+00 0.000001.00 0.00000£.00 Cl.OOOOClt.OO 0.00000••00 0.00000••00 O.ooooO£.OC ,. "'148.00 O. ClOOOoa.oO
0.00000£.00 0.000008.00 0.000008.00 C. 000001:.00 0.000002.00 0.000001;.00 0.000001.00 t. 911178.00 0.000001.00
O. ClOOOOI.OO o.oooooa.oo 0.000001.00 O.OOOOOE.OO 0.000001;.00 O. OOOOQE.OO 0.000001:.00 ••1."'••00 0.000001.00

.-ntCOJCel_ AaIOHIJCo)__IC03l3.IH AaI'OOICI__ C&SO& !l&Dlaool1-J, ""'12.'100_ c.col gaoo _
O.OClOOoa.Oo 0.00000••00 o.ooooOI.aa O.OOOOCl••OO 0.00000£.00 0.00000••00 0.00000••00 0.000001.00 0.000001:.00
0.00000&.00 0.000001:.00 0.00000&.00 0.00000£.00 0.000001;.00 0.000001.00 0.000001.00 0.000002+00 0.000002.00
O.OOOCO£.OO 0.00000.+00 O.OClOOOI.OO 0.00000£+00 0.000001:.00 0.00000".00 0.00000••00 o.Oooooa+oo 0.00000£.00
O.OOOOOE+OO 0.00000):.00 0.000001:.00 0.000002.00 0.000002.00 0.00000£.00 0.000001+00 0.00000••00 0.00000£.00
0.00000S::.00 0.00000£.00 0.000001:.00 0.00000....00 0.000008.00 0.00000"1'.00 0.000001:.00 0.000001.00 0.00000£.00
O. QOOOOE_OO O. OOOClOS.OO 0.00000£.00 0.00000'£.00 0.000008.00 0.00000••00 0.00000'£.00 0.00000._00 0.00000£.00
0.000008.00 0.00000£.00 0.00000£.00 0.000002.00 0.00000••00 0.000008+00 0.000001.00 0.000001.00 0.000008.00
O.OOOOOE.OO 0.000001.00 0.00000'.00 O. oooooa.oo 0.00000£.00 0.000001.-00 0.000001:.00 O.OOOOOR,.OO 0.00000£.00
0.00000£.00 0.00000••00 0 .0000o~.OO 0.000002.00 0.00000£.00 0.000001-00 0.00000••00 0.000001.00 0.00000£.00
0.000002.00 0.000001.00 0.000001.00 0.00000£.00 0.00000£.00 0.00000£.00 0.000001.00 0.00000£.00 0.00000••00
0.00000£.00 0.00000".00 0.00000£.00 0.000002.00 0.000001.00 0.0000011.00 O.OOOOOE.OO 0.000002.00 0.000008.00
0.00000£.00 0.000002.00 0.000001.00 o. OOOOor.oo 0.000001:.00 .0.000001.00 0.0000011-00 0.00000'-.00 0.000002.00
0.00000£.00 0.000001.00 0.000001".00 0.000008.00 0.00000&.00 0.000001:.00 0.000008.00 0.00000••00 0.000001.00
0.000001.00 0.00000••00 0.00000£.00 O. OOOOOE.OO O. OOOOOE_OO O. OOOOOI.ClO O. ClOOOOI.OO o. oooooa.oo 0.00000••00
0.000002.00 O.OOOOOK.OO O. OOOOOE.OO 0.00000£.00 O. OOOOOS.OO 0.000001.00 0.000008_00 0 .OO~OS.OO 0.000001.00

1IIIC13.'IQO__180413.' 11II101113__ No,eolCS0413_ Caeo] cac13.4100_ C&4C12COHlO.1 C&3c12COHI3.1t _1].'100_
O.OClOOOI:..OO 0.00000£.00 0.000001.00 0.000001:.'00 0.000008.00 0.00000£_00 0.00000£.00 O. OOOOOI:.OCl 0.000008'.00
0.00000£.00 o.ooooos.OO O. OOOOOB.OO O.OOOOOE.OO 0.000008.00 O.OOOOOs.OO O.OOOOOR.OO 0.000001:.00 O.OOOCObOO
0.00000£.00 0.000001.00 0.000001.00 0.00000£.00 0.00000'1.00 0.00000•• 00 0.000001.00 O. OOOOOZ.OC O. ClOOOO£.OO
0.00000&;.00 0.000001.00 0.000001+00 0.000002.00 0.00000••00 0.000008.00 Cl.OOOOO•• OO O.OOOOOE.OCl 0.00000&::.00
o.OOOOOS.OO o. oooooa.oo 0.000001'.00 0.00000£.00 0.00000&.00 0.00000••00 0.000001:.00 o.OOOOOE.OO 0.00000£-00
0.000002.DO O.OOOOClI.OO o.OOOOOg.oo o. 00000.s:.00 0.00000£+00 0.00000:1.00 O.OCl0002.00 0.000002.00 0.000001.00
0.000008.00 o.OgOOClE.OO 0.00000£.00 O.OOOObl)+OO 0.00000£.00 0.000008.ClO O.OClClOoe.OO 0.000001.00 0.000002.00
0.000ClO,2.00 0.000001.00 0.000002.00 0.000008.00 Cl.OOOOOI.OO 0.00000••00 O.OOOOD'I_OO 0.Cl00002.00 0.000002.00
o.ooooot.OO 0.00000••00 O.OOOOCla.oo 0.000001:.00 0.000002.00 o.oooooa.oo 0.00000£.00 0.00000£.00 O.OClOOOB.OO,
0.00000£.00 0.000001.00 0.000001.00 0.000002.00 .0.00000£.00 0.000001.00 0.00000£_00 0.00000£.00 O.OOOClOI.OO
0.00000:1.00 O. oooaos.oo 0.00000••00 O.OOCOOE_OO 0.000008_00 0.000001.00 0.000001.00 0.00000••00 Cl.OOOOOI+OO
0;00000;.00 0.00000£.00 o. OOOClOI.OO 0.00000_2.00 0.00000••00 0.000002.00 0.000001.00 0.000008.00 Cl.OoOOOI.OO
0.000002.00 0.000001:.00 0.0'0003+00 0.00000£.00 0.000001.00 0.00Cl008.00 O.OOOOCl£.OO 0.000008.00 0.000002.00
0.00000£.. 00 O. ooClOO.&.OO O.ClOOOOI.OO O. 000008.ClO 0.00000£,.00 O. OOOOO£.OCl 0.000001.00 O. OOOOOS.OO 0.000001.00
0.000008.00 0.000008.00 O.OOOOOS_oo 0.000002.00 0.00000£;.00 0.000002.00 .O.OOOOO~.OO O.oooooa.oo 0.00000£.00

__ .7IUO_ C0Ha3ICOll3.5 No3caC_IL ca6Ol,3IQO_ I<4Cl IIlIS04.'IQO__1_.lI00 IIICCl 11II_.100__
O.oooooa.oo o. 00000••00 O. OOOOClE.OO 0.00000£.00 O. OOOOOE.OO O. OOOOOI.OCl 0.000001:-00 0 ..000001:.00 o.ooOOOl:.OCl
O.oooooa.oo 0.000001.00 0.000001.00 0.ClOOOCl2-00 0.000002+oCl 0.000001.00. 0.00000••00 0.000001.00 o.oooooa.oo
O.OOOOOS.OO O. OOOOOE.OO 0.000008.00 O. aOOOOE.OO 0.00000••00 0.00000&.00 O. OOoOOE_OO 0.00000£.00 O. OOOOOE.OO
0.000Cl02.00 o. oooooa.oo 0.00000••00 0.00000£.00 0.000001.00 o. oooooa.oo 0.001)00••00 0.00000•• 00 0.000002.00
0.00000£.00 0.000001.00 O. OOOClO£-OO 0.00000£.00 0.000001.00 0.00000£.00 0.00000£.00 o. OOOClOI.OO 0.00000&:.00
0.000002.00 0.00000£.00 0.000001.00 0.000002.00 O. ClOOOOI.OO 0.000008.00 0.000008.00· 0.00000£.00 0.000001.00
O.ClOOOOI+OO O.OOOOO£.ClO 0.000001.00 0.000002.00 O.OOOOOS::.OO 0.000008.00 0.000008.00 0.00000£.00 0.000002.00
0.000001-00 O. 000Cl08.00 0.00000£.00 O. OCloCl08+0Cl O. ooooos.oo 0.00000&.00 O. OOOOClE.OO O. OOOOOE.OO 0.000001.00
0.000002.00 0.000002.00 0.00000£.00 0.000001:.00 O. oooooa.oo 0.000002.00 0.000002.00 0.000001.00 0.00000£.00
0.000001.00 0.000005.00 0.00000£_00 0.00000£.00 Cl.000Cl08.00 0.000005.00 O. OOOOOE.. OO 0.000002.00 O. ooooos.oo
o .OOOOOE_OO 0.000008.00 0.00000".00 0 .000002.00 O. OOOOOB.ClO O. OOOOOZ.OO 0.000001.00 0.00000£.00 0.000002.00
O.oooooa.oo 0.000008-.00 0.00000••00 O.OOOClO•• OO 0.00Cl008.00 0.000008.00 0.000008.00 0.00000••00 O. OClOOOI:.OO
O.OOOOOE.OO 0.000001:.00 0.000008.00 0.00000£.00 0.00000£.00 0.00000£.00 0.00000£.00 0.000001.00 .0.000001:.00
O.OOOOOs.OO 0.00000••00 0.000008.00 O. ooooos-OO 0.00000'8.00 0.00000£.00 O. aOOQoa.oo o. ooooor.oo 0.000002.00
0.000008.00 0.00000••00 0.000001.00 0.00000£.00 O. OOClOO••ClO 0.000001.00 0.000001.00 0.000001.00 0.000002.00

1UIIlI1_13.;'H lIaacaC6OIlJ.3 IlgCOl 1III2ClCO'Ul.4H 1lJIS04_' .10100_ UHII_"_ NoMCOl~No3eol.l0tUo_
0.000002.00 O. OOOOClI.OO 0.-00000£.00 0.000001..00 0.000008.00 o. oooooa.oo 0.000002.00 0.00000'1.00 0.000001.00
0.00000£.00 0.00000••00 O. OOOOCl2.ClO o.OOOOOx.oCl 0.000001:.00 0.00000••00 0.000002.00 0.000001.00 O.OOOOOK.OO
0.000008.00 0.000008.00 0.000008'00 O. 000008-00 0.000008'00 0.000001.00 0.000001.00 0.000008.00 0.0000011.00
0.000002.00 0.000001.00 0.00000&.00 0.00000••00 0.00000••00 0.000001+00 0.000008.00 0.000001.00 0.00000••00
0.000008.00 0.000001.00 0.000002'00 0.000008.00 0.0000011.00 0.000001.00 0.000001.00 0.000008.00' 0.000001_00
0.000002.00 0.000001.00 0.000008.00 O.oooooa.oo 0.00000£.00 0.00000£.00 0.000008.00. 0.000001.00 0.000002:.00
0.000001.00 0.000002.00 O. OOOOCl£.OO 0.00000••00 0.000002.00 0.000001:.00 0.00000£.00 0.000008.00 o.oooooa.oo
o. Cl00002.00 0.000002.00 0.000002.00 0.000001:.00 0.000001..00 0.00000••00 0.ClOOC02.00 0.000008.00 0.000001:+00
0.000008.00 0.00000£.00 O. oooooa.oo O.OOOOOs.OO O. OOOOO~.OO o.oooooa.oo 0.00000':.00 0.000008.00 O. OOOOClI.OO
O. Clooooa-oo 0.000001.00 0.000002.00 0.00000£.00 O. OClOOO~.OO O·.oooooa.cso 0.0000011:+00 0.00000&.00 0.000001.00'
0.00000'&+00 0.000001:.00 0.000002.00 o.oooooa..oo 0.000001.00 0.00000£.00 0.000001:.00 O. OOOOOE.OO O.OOOOClI.OO
Cl.OOClOO£.OO 0.000001.00 0.000001.00 O.OOOOOE.OO 0.000002.00 0.00000£_00 O. 000001t.00 0.00000£;.00 O.OOOOOE..OO
0.00000£.00 0.000005.00 Cl.OOOOOI:.OO 0.000002.00 o. OOOOOS.OO O. OOOOOE.OO 0.000002.00 0.000001:.00 O.ooooos.OO
0.00000£.00 0.000008.00 0.000001.00 0.00000£.00 0.000008_00 0.000001.00 O. OOOOOZ.OO 0.000001.00 0.00000£.00
0.00000'1::.00 0.00000£.00 0.00000£.<10 0.00000£.00 0.00000£.00 0.00000••00 0.000001:.00 0.000001.00 0.000001:.00

1lgCO].2IQO_ lUIIIIIS04)3.6H _calCOlI2.3 ~1_'4 caICII12__ K3C01.Jl31Q0_ U",leol".lH IIIOCO].IIQO_ UNoHlCOlI3.3·
Cl.OOOOOB-OO 0.000008.00 0.000008.00 0.000002.00 O. OOOOO£.OC O. OOOOOE.OO 0.000001.00 0.000008:.00 0.000002-00
O.OOOOOE.OO 0.00000£.00 0.00000£.00. 0.000001:_00 0.000001.00 0.00000&.00 0.00000£.00 O.OOOOOB.OO O.OOOOOE+OO
0.000008.00 0.000001.00 0.00000.-00 O.oooooe.oo O,OOOOOIt.OO O.OOOOOE.OO 0.00000£.00 0.00000••00 0.00000••00
0.00000£.00 0.00000£.00 0.000001.00 0.00000£.00 0.000001.00 0.000001.00 O.OOOOQ£.OO 0.00000.£.00· O.OOOOOE..OO
O.OOOOOE.OO 0.000001'.00 0.00000£.00 0.00000£.00 0.00000£.00 0.000002.00' o.OOooc••Oo O.OOOOOE_ClO 0.00000£.00
0.00000£.00 0.00000£.00 0.00000£.00 0.000001;.00 0.00000£.00 0.00000£.00 O.OOOOOE.OO 0.000008.ClO 0.00000£.00
0.00000£.00 0.00000&:;.00 0.00000£.00 O.ClOOOO£.OO O.oooooe.oo o;oooooe.oo 0.00000£.00 0.000001:.00 0.000001.00
o.oooota.oo 0.000001.00 0.000002.00 0.00000£.00 0.000002+00 O.OOClOO£.ClO 0:00000£.00 0.00000,£.00 0.000001:.00
0.00000£.00 0.000001.00 O.OOOOOE.OO 0.00000£.00 0.000001:.00 0.000002.00 0.000001.00 0.000002.00 0.000001:.00
0.00000£.00 0.000002.00 O.OOOOOE.OO 0.000002.00 0.Cl00002.00 0.00000£.00 0.00000£.00 0.000002.00 0 ;000008.00
0.00000£.00 o. OOOOOB.OO 0.000001+00 0.00000£.00 0.000001.00 0.000002:.00 O. 000001.00 0.000001.00 Cl.OOOOOI:.OO
0.00000£.00 0.000001+00 0.000001'.00 0.0000011:.00 0.00000£,.00 0.0"0000••00 0.0000011:.00 0.00000£.00 0.00000£.00
o .OOOOOE.OO 0.000008.00 0.000001'.00 O. 00000£.00 O. OOOOOE_ClO 0.00000••00 O. OOOOOE_OO 0.00000£+00 0.000001.00
0.000001:.00 O.OOOOOR.OO 0.000002;.00 O.OOOClOB.OO 0.000008.00 0.00000••00 O.OOOOOB.OO 0.000008.00 0.000002.00
0.00000••00 0.000008.00 0.000002.00 0.00000£.00 0.000001:.00 0.0000011.00 0.0000(11.00 0.000001.00· O.OOOOOE.O~

I.lHlaool3_se IIaJH16Ol13~No3CO].7100_ Kel gC*laool3.10 11112c:ac16.1210 1Oll3 ·1Ia2eol.iao_ HaJMlCOl!3.3H
'0.000002.00 o. OOOOot.OO 0.000008.00 0.00000£_00 O. OOOOOR.OO 0.000008.00 0.000001.00 0.000001.00 0.000008.00
0.000002.00 0.00000£.00 0.00000&.00· O. OOOOOt-OO O. ClOoOOt.OO O.OOOOOlhOO O. OOOoot.Oo o. OOOOCla.OO 0.000008.00
0.000001-00 0.00000••00.,0.00000••00 0.00000£.00 0.000001'.00 0.000001:.00 0.000008.00 0.000001.00 0.000001.00
0.00000£.00 0.000001.00 0.00000••00 O. OOOOOE.~O O. OOClOOI.OO 0.00000£.00 O. OOOOos.OO 0.000001.00 0.00000£.00
O.OOOOOe:.OO O. OOOOOE.OO 0.000008.00 O. OOClOOB.OO 0.000002.00 0.000002.00 0.000008.00 0.000001.00 O. oooaoa.oo
o .OOOOOB.OO O. 0000Cl8.00 0.00000••00 0.00000••00 O.OOOOOs_OO O. OOOClO£.OO 0.000002.00 0.000002.00 0.00000••00
0.000Cl02.00 0.00000••00 0.000001.00 O. ClOOOOI.OO O. OOClOOI.OO O. OOOOO••OCl o. ClOOOOa.oo 0.000001:.00 O. oooooa.oo
0.00000;:.00 0.000001:.00 O.OOOOOE.OO O.OOOOOW.OO 0.000002.00 0.000001.00 0.000002.00 0.00000£.00 0.000001.00
0.000001.00 0.00000••00 0.000001.00.0.00000£.00 O.OOClOO£.OO O.OOOOOZ-OCl 0.OCl0008.00 0.000008.ClO 0.000002.00
0.00000£.00 0.00000••00 0.00000£.00 O.OOOOOB.OO 0.000002.00 0.000008.00 0.00000£.00 0.00000£.00 O. oooooa.oo
0.000001+00 0.000001.00 O. oooooa.oo O. 00Cl008.00 0.000001.00 O. 000008.ClO 0.00000£.00 0.000001.00 O.OOOOOS.OO
O.oooOOZ.OO o.OOOOCla.OO 0.000002.00 0.000002.00 O.oooooa.oo 0.000008.00' 0.000002.00 0.000002.00 0.000001.00
0.000002.00 0.00000••00 O. OOOOoB.OO o. OOOOOa_OO O.OOOClOI.OO 0.000001.00 0.000002.00 0.00000'.00 0.00000£.00
0.00000£.00 0.000002.00 0.000008.00 0.00000£.00 0.00000£.00 0.000001;.00 0.000008.00 0.000001:.00 0.000001_00
O. Cl00002.00 0.00000'.00 O. OCl0008.00 0.00000£.00 0.000001:_00 O.OOOOOC.OO 0.00000£.00 0.00000.••00 O. ClOOCl08.00

0)
11
2'])
41
51
61
71
I)
II

101
111
12)
lSI
16)
151

0)
1/
21
])
61
51
61
71
I)
II

101
111
121
III
161
151

m
123
124
125
126
12.
gS
130
131
132
133
134
135
136
137
138
139

11~
142
1~3
144
145 01
146 11
14, 2.

11~ ::
150 51
151 II
152 71
153 '1
154 81
155 101

l~~' m
158 lSIlse it)
160 151
161

1~
165
166
18.

1~
170
171
172
1.3
174
175
176
177
178
179 ·01
180 .11
181 31

19~ ::
I~ 51
IUS .61

'1~~ ~:
188 81
189 101
leo 111
191.• 121
192 UI
193 It)
194 lSI
195
196
197
198
199
200
~01
202
2{'13
2().4
205

~8¥
~~
:1I0
211
212

.213
214
215
216
217
218
219
220
221
222
223
224
225

~~
~B
230

'231
232
233
~~'
236
237

~~
240

~i~
243
244
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245 Ul o.000001+00 0.000008'00 0.00000&_00 O.OOOOD£'.OO O.OOOOOB.OO O.OOOOOR.OO 0.00000••00
246

',24;- 01 lOIllellU_tll. Tttr'Vol.1l1 »It .....m 11 S.Ul1'••OO 0.0000000008.00 S.J:lIO S.,U
21 S,610JlIl.00 . 0.100000000 S.US fl.:;:n

250 )1 S .6100n.oo 0.142510000 5,'" 6.sn
251 .1 S .lloUB+DO 0.160000000 6.21S 6.e2'
252 51 5.610011.00 o.nooooooo 6.100 7.:lin
253 " 5',610061'00 0.2UO'0000 ',U) e.slI
254 71 5.6101411:+00 o .:120000000 . e.'12 e.us
255 tI S. '10:31.£_00 0.260000000 e.S65 1.1St
256 III 5.6101•••00 0.3600000ClO 8.'17 1.310
257 101 5,l!li104'I.OO a . 2111610000 '.11.1 , .•,s
256 111 5.611128.00 0.612460000 '.222 1.11'5
258 UI 5 .,12028'00 o.sneooooo ..." 10.0'
260 UI 5.61S138.00 1.1U80000 '.e., 10."
261 14) 5.6)685£.00 ) .•5510000 10.310 10.16
262 Ul S ••II51431K.OO 10.0000000 10.66 11.231
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Appendix T: Command File FMT_CUR.COM

P3 - Input File Name (no extension)

ON error then goto error_exit
mode = f $mode ( )

P1 - Substring chemdat file name search on valance states, dates,
and/or fugacity

Optional - Set P4 this is the directory where input files are located,
SCMS files are fetched to and output files are generated

Directory where Input Files located (optional)

Substring rhomirt file name· search on valance states and/or dates

Modifier: S. C. Babb'
Date: 03/31/97
Reason: query user on PRINT/NOPRINT chemdat db in OUT file

set executable to fmt vs2.3

noverify
verify

FMT_CUR.COM assigns and fetches user-selected
chemdat and rhomin data base file names,
assign user-specified input/output file names,
executes fmt-fmt in CMS 1997 nonPA (Performance

.Asssessment) production area
Copied from FMT_FMTC.COM

P4

P2

GOSUB check_filename
GOSUB define_cfus_library
GOSUB delete_files
GOSUB get_database_files
GOSUB define_inputs
GOSUB define_outputs
GOSUB start_log

GOSUB start~il

GOSUB run_fmt
GOSUB undefine_symbols
EXIT

SET
SET

1$!
2 $!'
3$!
.4 $!
'r- $1
&$1
7 $!
a$!
9$!

10 $!'
: \1 $ 1

12 $ !
13 $!
14 $!
1S$! Modifier: S. C. Babb
16 $! . Date: 04/29/97
17$1 . Reason: write input/output filenames and linker information
18 $ 1 to log file
19 $ 1 '
20$1****************************************************************************

. 21 * '.
22 $ ! INPUTS:
23$ 1
24 $ 1
'25 $ 1
26 $!

. 2;" $ 1
26 $!
29 $ !'
30 $ 1
3; $!

"32 $!
~$I----------------------------------------------------------------------------

·34 -.

35 $!
36$! Turn 'on error ~andling; exit on any error.
37 $1
38 $
39 $
40 $!
41 $ 1 Logic flow
42 $!
43 $ 1
44 $!
'45 $!
46 $ IF p4 .nes .
47 $. THEN
4l;$ set default 'p4'
49 $ ENDIF
50 $ 1
5;$

·52 $
53 $
54 $
5S $
56 $
57 $ .
58 $!
S9 $
GO $
61 $
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Check for P3 - this is the 'file name field

Check for P2 - this is the RHOMIN name field

Check for Pi - this is the CHEMbAT name fi~ld

without a file name (P3). exiting.·

without a rhomin file name ;(P2). exiting.·

without a chemdat file name ,(Pi). exiting.;'

"Enter input file name (~ithout :extension)"
nn THEN goto e~ror_exit

IF p3 . eqs ; n n

THEN '
INQUIRE file_name
IF file_name .eqs.

IF mode .egs. "BATCH" .and. p3 .egs. n"

THEN
WRITE sys$output ­

"Can not run in batch
GOTO error_exit

ENDIF

IF 1'2 . egs. ".
THEN

INQU;rRE rhonUri_name
"Enter rhomin file name to search on"

IF rhomin_name .egs.'"" THEN goto error_exit
ELSE ,

rhominJlame = p2
ENDIF

IF mode .egs. "BATCH" .and. p2 .eqs. ".
THEN

WRITE sys$output ­
·Can not 'run in batch
GOTe error_exit

ENDIF

IF pi . eqs. ""
THEN

INQUIRE chemdat_name
"Enter chemdat file name to search on"

IF chem~at_name .egs. "", THEN goto, error_exit

IF mode . eqs. '"BATCH" .and. pi . eqs. ."
THEN

WRITE sys$output ­
"Can not run in batch

GOTO error_exit
ENDIF

52$1--------~-----------------~----------~-------------------------_~ _
63 $CHECK_FILENAME : , ,
~$! Determine if any or all file names are passed as parameters. It not,
~$! prompt for one if this is an interactive session;
66 $! otherwise flag an error and exit '
57 $!
6B $ 1
89 $ 1
10 $
71 $
;2$
73

74 $
1f, $
7& $!
n$1
,6 $
79 $
BO $
81

82 $
63 $ ELSE64$ chemdat_name = pi
as $ ENDIF
aa $!
81 $ 1
86 $ !
69 $
90 $91 $
92

~3 $
,9~ $

95 $ 1
96 $!
97 $
90 $
99$

100

101 $
102 $
103 $
104 $
lOS $ t
106 $!
'07 $ 1

'108 $
109 $,
,,0 $
"1
1,2 $
113 $114 $!
"f, $1
"6$
117$
,1C $
\19$

120 $ ELSE
121 $ file_name = p3
122 $ ENDIF
'23 $ RETURN ,
124$!------------------------------------------------------~--------------------
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DEFINE chemdat 'chemdat_name'
DEFINE rhomin 'rhomin_name'

cms_library_name = "fmt"
lib'cms_library_name
s~t verify

Write sys$output "Executing error exit; "$sta~us'."

EXIT

DELETE fmt_*.chemdat;*
DELETE tmt_*.rhomin;*
SET message/fac/sev/text/id
SET on

DEFINE output 'file_name' '. out
DEFINE for088 'file_name' .tor088
DEFINE t~trate 'file_name' . titrate

SET noon
SET message/nofac/nosev/notext/noid

Delete all 'file_name' .moles files; do not accumulate them.

125 $DEFlNE_CMS_LIBRARY:
126 $! Define non-pa cms symbols and point to fmt library
127 $!
128 $! set noverify
129 $. nonp~cms_syms

'130 $!
;~1 $! Set eMS library to FMT
132 $ !
133 $'
134 $
135 $!. 136 $ !

. lS7 $ RETURN· .

13e$ !---------------------------------------------------------------------------.
139 $DEFlNE_INPUTS :
140 $! Define the input files needed.
141 $1 ..
142 $' DEFINE input 'file_name'. in
143 $ DEFINE inguess 'file_name'. inguess
144 $ !
145 $! Define a logical that points to the database files just fetched .
146 $!

, 147 $
148 $
149 $!
If>O $ RETURN
151$!---------~------------------------------------------------------------------

. 152 -

153 $DEFlNE_OUTPUTS :
lS4 $! Define the output files needed.
155 $ !
156 $
157 $

, 158 $159 $!
160 $ RETURN
161$!--------------------~-------------------------------~----------------~------
162 -

1(13 $DELETE_FILES :
164 $!
1M$! Turn off 'warnihg messages for no files to delete
166 $ !
167 $
168 $
IS9 $!HO$!
171 $ DELETE ' file_name' "moles; *
172 $! Delete all fmt prefixed. files of chemdat and rhomin files
173 $ !
174$
175$
176 $
m$
.m$!

. 179 $ RETURN . ,
180$!----~--------------------------~------------------------------~-------~-----

181 -

182 $ERRO~EXIT :
183 $! Exit routine when a severe error is encountered.
184 $ !
185 $
196 $.
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IF mode .nes. "BATCH"
THEN. .

cse "*' 'rhomin_name'*.rhomiri"

IF mode . nes . •BATCH".
THEN

cse n.' 'chemdat_name'*.chemdat n

INQUIRE rhomin-name "Select RHOMIN name from list above n

ENDIF

FMT CMS

set noverify
cfe 'chemdat_name'
set verify

Fetch chemdat from
set noverify

cfe 'rhomin_name'
set, verify,

, .
1~$!--------------------------~-------~-----------------~-----------~----- _
ISO -

180 $GET_DATABASE_FILES :
190 $!
191$! If i~teractive, a~low ·user to ~elect/pick from a list of 'chemdat file names
122 $!
I!lJ $
194 $
105 $
196 $!
197 $ INQUIRE chemdat_name "Select CHEMDAT name from list above"
108 $' ENDIF
190 $!
200 $! Fetch chemdat from FMT CMS
201 $!
20~ $!
203 $
200! $ !
205 $!
20a$! If interactive allow user to select/pick from a list of rhomin 'file names
207 $!
208 $
209 $
210 $
211 $!
212 $'
213 $
21~ $!
215 $ !
21(j $!
217 $
210 $ ,!
219 $!
220 $. RETURN , .
D,$!~------~-----------------------------~-~-------------------------~---~-----~

Write information· to the user's screen
Run the utility that shows image information, from the·exe. (mandatory!)
This is part of the documentation required while doing a calculatio~.

222 -
DJ $RUN_FMT :

. 22.11 $ ! .
225$1 Write the image information in the log file
226$! Define the run symbols needed.
227 $ define /nolog exe_dir'
'220 wp$nonpa-prodroot: [fmt. exe)
DO$ fmt :== "$exe_dir:fmt-pa97.exe n

230 $!
231$! Run the utility that shows image information from the exe. (mandatoryl)
232$1 This is part of the documentation required while doing a calculation.

'233 $ @wp$ref :wp_get_image_id. com
234 exe_dir: fmt-pa97 . exe
.235 $! .
236 $! Get user input for print/noprint of chemdat parameters" in the out file
237$! define/user sys$input sys$command
2~$' inquire answer "Enter "ny~" or "nyu" to echo database in OUT file"
239 $!
2~$ if answer .eqs. "Y" then goto close_log_file
241 $ 'i f answer . eqs. "y. then goto clos'e_log_fiie
2~2$ write sys$output "pitzer Data Base NOT echoed in this Run"
243 $cIose_log_file:
2401 $ dea,ssign sys$output
245 $!
246 $!
24, $!
248 $!
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Skip sending the mail message
goto end_terminate

log_file_name· :== ." file_name';..' 'month" 'day'_' 'hour" 'min' ,·log"
mike williamson'S log file definition:
"sys$login:fmt_"file-.name'_' 'month" 'day'_' 'hour" 'min' ,log"

DEFINE!proc sys$output 'log_file_name
Write the input file names

show logical input
show logical inguess

Write the data base file names
show logical chemdat
show logical rhomin

Write the output· file names
show logical output
show logical for.088
show logical titrate'

f$cvtime(", 'f$time() '", "absolute·, "month"
f$cvtime(", 'f$time() '", "comparison", "day"
f$cvtime (" , t f$time () , ", ."absolute", "hour" )

f$cvtime (. , 'f$time () '", "absolute", ."minute" )==

month
day
hour
min

249 $ @wp$ref:wp_get_irnage_id,com
2SO exe_dir: fmt-pa97 , exe
251 $!
252 $ ! . Run the code
253 $ . fmt 'answer'

·254 $ RETURN
255$!-------------------------------------------------------------- _
256-
257 $START_LOG :
2S8 $!
259 $!
260 $ .
281 $
262 $
283 $
264 $!
265 $,
266 $!
2£7 $!
268· $!

.289 $
270 $!
271 $

.272 $
273 $!
274 $
275 $
276 $!
277 $
278 $
279 $
280 $!

.281 $ RETURN
2~$!-------------~---------~-------------------------------~-------~--.--~~----
283 $START.j1AIL: . .
28~$! Open a file where we can write a message that can be sent to the
285 $! user upon completion,
288 $! .
287 $ rnail_error_flag = 0,

·288 $ mail_file_name: == "sys$Login: fmtJMil ~msg"
269 $' mail_subject : == "FMT "file_name' run.·
~o$ mail_list == f$getjpi( .", "username")
29i $",
292 $
,i93 $!
294 $ RETURN
295 . •

2~$!-----------------------------------~---------------------------------------_

297 -
298 $TERMINATE:
2~$! If there was no previously. flagged error or problem, search the log files
3OO$! for any fatal, error, or warning messages.
301$!
302$! Deassign sys$output so the "log" file closes .

. 303 $ deassign sys$output
·304 $!
305 $! Show the run output to the user·
306·$ TYPE' log_file-.name
307$!
308 $!
309$
310 $!
311$1 If there was not a previo~s error recorded, search the log file for

/
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common error indicators.
search_status = 0
IF mail_error_fl~g .ne. 1
THEN

Turn off informational messages from search command
SET message/nofac/nosev/notext/noid '

SEARCH 'log_file_name "-F-","-E-","-W-" / match=or
search_status = $status

Turn on messages
, SET message/fac/sev/text/id

ENDIF

. .-

.'

.or.

"The FMT run has completed. ,"

~eq. 1

"The run log contains an error or'warning. "
,"Please examine' 'log_file_name' 0"

== '" 'mail_subject' ERROR".

DEASSIGN input
DEASSIGN inguess
DEASSIGN·chemdat
DEASSIGN rhomin
DEASSIGN: output
DEASSIGN for088
DEASSIGN titrate

CLOSE/nolog mail_file
MAIL/subject='" 'mail_subject'"

IF search_status
THEN
WRITE mail_file
WRITE mail_file
mail_subject
ELSE
WRITE mail_file
ENDIF

312 $!
313 $
314 $
315 $
316 $!
317 $
318 $
319 $
320$!
321 $
,n2 $
323$1
324 $
32r. $
326$
n,$
325$
329 $
330 $
331 $
332 $!
333$
334 $
335 $ !
336 $END~TERMINATE:

, 337 $' , EXIT ,
J3~$!--------------------------------~------~-----------------------------------
339$UNDEFINE_SYMBOLS: .
~0$1 Deassign input files
SoIl $ !
~2$

3a3 $
344 $
345 $
340 $.
~7 $
~o$

349$!
:15n $ ,RETURN . . ,
351$!------~----------------~-----------~-------~~------~-----~---------~--------,

352 -

353 $! CMS REPLACEMENT HISTORY, Element FMT_FMTC. COM. ,
354$1 *3 23-SEP-1996 09:09:31 SCBABB "ADD PARAMETER P4 FOR BATCH RUNS"
355 $! *2 2i-DEC-1995 12: 58: 57 SCBABB "FMT EXECUTABLE NAME CHANGED"
356 $ 1 *1 J,9-DEC-1995 12: 26: 54 SCBABB "USER COMMAND FILE FOR EXECUTING
357FMT FMT2PO FROM eMS"
3S8 $! CMS REPLACEMENT HISTORY, Element FMT_FMTC . COM ,
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Appendix U: Derivation of CO2 Fugacity

The derivation of the expression for calculating for CO2 (g) fugacity within FMT is given belo~.

The CO2 equilibrium reaction can be written as:

(1)

The equilibrium expression corresponding to this reaction is

,(2)

Taking the loglo of this expression and rearranging terms yield
, .

,'or, since pH:= -logaH+,

log ~2 (I) = -2pH -+ l~g acof- -:-log aH10 - log K eq

The equilibrium constant, Keq, is related t~ ~e free energy change of reaction, ~G~ , by the

expression

:'-AG
O

Keq = exp( RXN )
RI'

The ~~, is related to the standard chemi~al potentials of the species shown in reaction .
equation 1 by the expression .

(3)

(4) .

(5)

aG~

RT

. 0

o J! 2J!H+ ,C03---+_.....::..-
RT RT

o . 0

-J! CO2(g) _ J! H20

RT RT
(6)

Substituting values for the standard,chemical potentials, Equation 6 becomes

~G~ = 2(0) +(-21~.944)-(-159.092)- (-95.6635)'= 41.8115 .
RI'

.19' , .
Therefore, IC'" = 6.9422xlO ,andJog K'"I ~ -18.1585. _

,~e equatio~ for the loglo of CO2 fugacity can be simplified to

log fC02 (1) = -2pH + log acof- -log aH20 +18.1585

(7)

, (8)
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.Appendix v.: Memorandum on Current ReleaSe of Data Base

Sandia National Laboratories
Opel8led for ltle U.S. Department of Energy tit

... 0 C ~ M A • 'f' ~ .*,.
Albuquerque, New Mexico 87185-1320

date: 23 August 1996

to: Rohert C. Moore, Org. 683.2, MS 1341

from: Craig F. Novak, Org. 6832, MS 1320

subject: Release of FMT Data Base File HMW~m3Pu3Th4NpS_960823.CHEMDAT

The FMT data base files H¥W_Am3Pu3Th4NpS_9~823.cHEMpAT and

HMW_Am3Pu3Th4Np5_960823.RHOMIN are available for ·use. These files contains the most complete set .of

thennodynamic data available for predicting dissolved actinide concentrations 'in conce~trated el~trolyies for the

WIPP.. The data base explicitly includes the actinides Am(lll), Pu(1ll), Th(IV), and Np(V). Major in'teractions '

between these actinides and inorganic brine constituents, e:g:, Na+, K+, ~g2+, OH-, 0-, CO;-- , and 80;- .are

included, but data and parameter values are not available or necessary for every'combination of actinide and ligand.

This release of the CHEMDAT and RHOMIN data base files completely replaces all previous versions.

Prelimin8ry parameter values for major interactions between these actinid~s and ·the organic acid anions (OAAs)

acetate, citrate, EDTA.lactate. and oxalate are included in the data base, as well as the dependence of actinide~OAA '

complexation on NaCI concentration. These values h'ave not yet been finalized, and thus~ not documented inthi~

memorandum. The user 'of the CHEMDAT data base should critically assess the applicability and sources.of the
. , .

organic ligand parameters before making use of these values. Once documentation of the final values of the

actinide-OAA p~eters is available, these values will be incorporated 'into a new release of the CHEMDAT data

base.
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There has been a majo~ reordering of chemical species within the CHEMDAT file accompanying this release. The
, .

INGUESS files prepared for use with previous releases pf CHEMDAT cannot be used directly with this release.

Bec~use the element list is for the most part unchanged (the element entry for U(VI) was replaced with Pu(m», lists

of total element abundances can be used directly from older versions' of CHEMDAT as long as U(VI) was not in the

original probiem. The incomplete nature of the U(VI) data base required its removal, from' CHEMDAT.- ,

-The data base contains preliminaiy values for U(IV) thermodynamic parameters. However, these are not discussed

here because not all of the relevant 'chemical effects important to the WIPP system have been included." Despite

being contained in this release, these values are not supported and should not be used for WIPP application.,

This memorandum is intended to be a stand-alone document as much as possible, li~ting every parameter value that

is included relevant to the actinides. Published soW'Ces are given wherever possible.

Data Sources. Inorganic. NonActinide Parameters

The CHEMDAT data base is an extension of the Harvie-M~ner-WeareJFelmy-Weare (HMWIFW) (Harvie et aI., .
, , '

1984) parameterization of the Pitzer activity coefficient model for the brine-evaporite, or sea water, system. Harvie

e~ aI. (1984) parameterized the system Na-K-Mg-Ca-H-CI-S04-0H-H<;:03-C03-COZ-H20; Felmy and Weare

(1986) extended this to include boron species. The HMWIFW data base serves as the primary soun:e of
, ' ,

thermodynamic parameters for the CHEMDAT data base. Parameters in these sourCes are not included in this

memorandum: An auxiliary source for 'reference values is Pitzer ~1991). Some parameters from this source are

,reproduced here.

nata Sources, Parameters for Actinide Interactions with Inorganic: Ligands

The primary sources of thermodynamic parameter values 'for actinide interactions with inorganic ions are listed
. .

below. The listed references do not necessarily contain the original determination of the parameter values. but do

list the parameters or sufficient information from 'which ~o caI~ulate the parameters. The indicated references are. . . ~ .
sufficient for comparison and i~spection of all of the parameter values given in the CHEMDAT fiJe, although some

,unit conversion may be required.



FMT. Version 2.3
User's Manual. Version 1.1

Appendix V: Memorandum on Current Release of Data Base

Am(Ul)lPu(llI) Parameter Values

WPO#43037
January 9.1997

P e 215 ,

Dimensionless standard chemical potential (DSCP) values and io~ interaction parameters for Am(m) and ,Pu(m)

inorganic species are given in Tables 1 and 2, respectively. These models were developed from 'a combination of

data from Am(nI). Pu(nI). and Nd(ID). The Am(1ll) and Pu(lll) models are identical in this release. ~Itho~gh tl\ey

may not be in future releases. The DSCPs are related by

or

o:T.(Pu(lII) Species) =-
o

:T (Am(lII) SPecies) v(i..(Am~)-i..(PU3.+)I .. '
RT .RT. ')-

(1)

o 0

R
P-
T

(P~(III) Species) . = ~ (Am(III) Species) + v 8.294 .
RT .

(2)

where v is the stoichiometric coefficient of Pu(Ill) and Am(Ill) in the species. The related equatiOns' betwee~

Am(ID) and Nd(lll) species are

or

o

:T (Am(III) 'Species)

o:T (Am(lII) Species)

= L(Nd(lII)speCieS)' _V,(i..(Nd3+)_L(Am3+))
RT . RT RT .

. .

o

= :T (Nd(lII) Species) + v 29.232

(3)

(4)

, 0

, where L (Nds+)= -270.926 (Raoet aI., 1996).
RT . ,
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.'

.. ' The binary interaction p~etersvalues used for Am3+-CI- require special attention. The values in the data base.

as given in Table 2. are those used to develop all other +lD actinic;le parameters except those in Fanghanel et al.

(1995), who used the updated set 0.05856.5.6. and -0.019 from Pitzer (1991). This introduces an inconsistency in

the data base with respect to the trivalent actinide species and all parameters developed from these values. The only

affected inteipretation is that of data from Cl- media where the ,free ion is the dominant form of the trivalent'

.actinide. i.e.• the determination of the DSCP for' ,Pu(~H)3(s). The effect is small and appears to be' of no,

significance for WIPP, applications of this data base.

Th(IV) Parameter Values

Dimensionless sUmdard chemical potential (DSCP) values and i~ri interaction parameters for Th(IV) inorganic

species are given along with their-sources in Tabl~s 3 and 4, respectively.

Parameters for the Li+ and NH; systems with Th4+ and 50;- , not reproduced here. are given in F~lmy and Rai

(1992).

Np(V)IPu(V)/Am(V) Parameter Values

Dimensionless standard chemical potential (DSCP) values and ion interaction parameters for Np(V) inorganic
, ., '. I·.·..

species are given along with their sources in Tables 5 and 6, respectively. Parameters that were taken from

Fanghanel et al. (19'95) or Neck et al. (1995) used a slightly different set: of binary ion interaction parameters,for

carbonate species. The parameter values at issue are listed in Table 7, including the values from the Harvie ~t al.

(1984) data base. as preferred for WIPP application. and,the values from Pitzer.(I991) used by Fanghanel et aI.

(1995) and Neck et aI. (1995). Discussions with Dr. Volker Neck and Dr. Thomas Fanghiinel of the

'Forsehungszentrurri Karls~he. Institut fUr NukJeare Entsorgungstechnik, and Dr. Andrew R. Felmy ,of Pacific

Northwest National Laboratories led to the conclusion 'that these small differences in parameter values are

unimportant and well within the accuracy of the solubility model: Therefore. we have taken the Np(V) paramete~

from Fanghiinel et aI. (1995) and Neck et aI. (1995) directly without modification for use in the CHEMDAT data
. . ' ..

base file with parameters from Harvie et aI. (1984). Documentation of the predictive ability of the Np(V) model in
, ,

0.8,3.0, and 7.8m synthetic WIPP brines and in concentrated K.CI.C03,and Na-K~CI-C03 is in progress in Novak

et al. (1996) and Al Mahamid et 81. (1996).
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Species 0 Source
l
RT

PuOH2+ -307.058 Appendix A

+ -383.987 Appendix A
Pu(OH)2.

Pu(OH)3(aq) -463.309 Appendix A

PuOHC03(s) -561.686 Felmy at al.. 1990 .

P'u(OH)3(S) -484.000 Felmy et aI., 1989

NaPu(C03)2-6H20(C) -1388.174 Rao et aI., 1996

PuP04(c) -701.456 Rai et aI., 1992
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Table 2. Ion interaction parameters for Am(lll) and Pu(Ill) species. Parameters for Pu(llI), not explicitly
listed, are identical. Parameters not listed are zero.

Binary Interaction Parameters

~~~) . (1) p~2) ljl Sourcep.. C... IJ IJ IJ IJ

Na+ 3- -0.256 5.0 0 0.0443 Rao et aI., 1996Am(C03)3

Am3+ Ci 0.6117 5.403 0 -0.0284 Felmy et aI., 1989

Am3+ . 2- 3.0398 b -2500 0 Rai et a1:, 1995
804

Am3+
CI04

0.80 5.35 0 -0.0048 Felmyet at, 1990

Am3+
H2P04

0 0 -92.9 0 Rai et aI., 1995

AmOH2+ Cr- -0.6 3.0 0 0.2 Fanghaneletal.,1994

+ Ci -0.58 -0.9 0 0 Fangh8.nel et al., 1994
Am(OH)2

Ternary Interaction Parameters

k 9" 'l'ijk' SourceIJ

3- Ci 0.16 Rao et at, 1996b
Am(C03)3

802- CIO~
Na+ 0.020 0.0014 Rai et at, 1995

4
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Table 3. Dimensionless standard chemical potentials for Th(IV) species.

Species

~h(S04)2-9H20(S)

Th(S04)2e8H20(s)

Th(S04)2e2K2S04e2H20(s,. 16_C)

Th(S04)2-3'.5K2S04(S, 16_C)

o

~
RT

-284.227

-1411.378@

-775.627*

-622.840

-!;J11.69

-1214.0

-451.408#

-1775.90

-1680.00

-2011.29

-1837.57

-2181.81

-2790.83

Source

Felmy et aI., 1991

Felmy et at, 1996

Felmy et aI., 1996

Andy Felmy, personal communication

Felmy and Rai, 1992

Felmy a~d Rai, 1992

Felmy et aI., 1991

Felmy and Rai, 1992

Felmyand Rai,1992

Felmy and Rai, 1992

Felmy and Rai, 1992

Felmy and Rai, 1992

Felmy and Rai, 1992 .

@ =-( In(1037.6) - (-451.408) - 4(0.0) - 5(-212.944) + 2(95.6635)], compare with second reaction in
Table 1 of Felmy et aI., 1996 .

• =-[ In(106.78) - (-451.408) - 0.0 - (95.6635) - (-212.944)], compare with first reaction in Table 1 of
Felmy et a!., 1.9~6

# = -( -In(1 0-45.5) - (-284.227) - 4(-63.435) +2(-95.6635) 1, compare with reaction on p. 182 of'
Felmy et a!., 1991
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Table 4. Ion interaction parameters for Th(IV) species. Parameters not listed or marked "on are zero.

Binary Interaction Parameters

~~O) 1l~1) 1l~2) 41 Source
IJ IJ IJ

Cij

Na+ CI04
0.0554 0.2755 0.0 -0.00118 Pitzer, 1991

Na+ 6- 1.31 30.0 Felmy'et al., 1996
Th(C03)S

Na+ 2- 0.12 Felmy and Rai, 1992
Th(S0 4l3

K+ 2- 0.90' Felmy and Rai, 1992
Th(S04)3

H+ CI04
0.1747 ' 0.2931 0.0 0.00819 Pitzer, 1991

H+ 2- . 0.84 .Felmy and Rai, 1992
Th(S04)3

Th4+ Cr- 1.092 13.7 -160.0 00.112 Roy et aI., 1992

Th4+ S02- 1.56 Felmyand Rai, 1992
4

Th4+
,HSO~

1.44 Felmy and Rai, 1992

Ternary Interaction Parameters

. i k e.. 'Vijk SourceIJ

Na+

Mg2+

Cr-

cr-

0.42

0.60

0.21

0.21

,Rai et aI., 1996

Rai et al.; 1996
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Th4+ Ci 0.60

5.5

5.5

0.37 Roy et aI., 1992

by analogy with CIQ4

Felmy et al., 1996

Neutral Interaction Parameters

n Source

Ci

HSO~

0.29

0.68

Felmy and Rai, 1992' ,

Felmy and Rai, 1992
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Table 5. Dimensionless standard.chemical potential values for Np(V) species.

Species o

1:..
RT

-369.109

-593.635

--809.895

-1020.306

-.438.738

-506.249

-:"712.871

-1048.062

-1144.601

-452.761

-454.373

-727.33

-1173.55

Source

Fuger and Oetting, 1976

Fanghanel et al.; 199.5

Fanghanel et aI., 1995

Fanghanel et.al., 1995

Fanghaneletal.,1995

Fanghaneleta1.,1995

Fangh~nelet~.,1995

Fanghanel etal., 1995

Fanghanel et 8,1.,1995

Fanghaneletal.,1995

Fanghanel et al., 1995

Novak at aI., 1996

Novak at aI., 1996
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Table 6. Ion interaction parameters for Np(V) species. Parameters not listed are zero.

Binary Interaction Parameters

~~O) p~1) p~2) _ , Source
C..

IJ IJ IJ I)

+ CI- 0.1415 0.281 0 0 Fanghanel et al., 1995
Np02

+ CI04
0.257 0.180 0 . 0'.0081 Fangh8.neletal.,1995

Np02

Na+ Np02(OH)2
0 0 0 0 Fangh8.neletal.,1995

Na+ Np02C03
0.10 0.34 0 0 Fanghanel et al., 1995

Na+ 3- 0.48 4.4 0 ·0 Fanghanel' et al., 1995
Np02(C03)2

Na+ NP02(C03)~
1.80 22.7 0 0 Fanghanel et al., 1995

K+ Np02C03
0.10 0.34 0 0 Novak et al:, 1996

K+ 3- 0.48 4.4 0 0 ~ovak et at, 1996
Np02(C03)2

K+ 5- 2.34 22.7 -96. -0.22 Novak et aI., 1996
Np02(C03)3

Ternary Interaction Parameters

k

OH- -0.032

'Vijk Source

Neck et aI., 1995a
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HCO; CIO~ Na+

CIO~ Na+

C.

C.

C.

C.

0.095

0.21

-<l.24

-<l.26

-<l.26

. -1.9

~.()10

-<l.024

Neck et. at, 19958

. Neck et at; 1995a

Fanghanel et al., 1995

Fanghaneletal.,1995

Fanghaneletal.,1995

Fanghanel et al., 1995

Novak et at, 1996

Neutral Interaction Parameters

n Source

Na+

Ci

o

-<l.19

Fanghaneletal.,1995

Fanghaneletal.,1995
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Table 7. Binary ion interaction parameters'values from Harvie et aI. (1984) used in the WIPP data base,
and from Pitzer (1991) used to develop Np(V) parameter values in Fanghanel et aI. (1995) and
Neck et aI (1995).

~~O) ~~,1) p~2) Source
IJ IJ ' IJ

Na+ C02- 0,0399 '1.389 0.0044 Harvie et aI., 1984
3

Na+ C02- 0.0362 1.510 .0.0052' Pitzer, 1991
3

Na+ HC03 ,
0.02n 0.0411 0 Harvie et aI., 1984

Na+ HC03
0.028 0.044 0 Pitzer, 1991



Appendix V: Memorandum QD Current Release of Data Base

FMT, Version 2.3
User's Manual, Version 1.1 INfORMAT10N ONLY

WPO#43037
January 9. 1997

Page 230

Appendix A: P,arameter Values for +m Actinide Hydrolysis Species

This appendix documents thermodynamic parameters for the frrst,.second, and third +m actinide hydrolysis species,

here represented by americium: AmOH2+, Am(DH); 1 and Am(OH}J(aq). As stated by Silva et al. (1995 , p. 80)

"there is no experimental evidence for anionic hydrolysis comple~es of Am(IIl).'; By chemical analogy, it is

assumed that this applies to the other +m actinides ~ well. Hydrolysis species can be the dominant aqueous forms

of +m actinides under conditions where more strongly complexing anions like the carbonate ion are absent.

Hydrolysis species become more important as the hydroxide ion concentration is increased, i.e;, as pH is increased.

The hydrolysis of Am(lTI) is given by

, Am3+ + nOH- H Am(OH)3-n
, .. n

and the solubility of americium hydroxide is given by

3
r =8Am3+ .80H-sp "

(A-I)

(A-2)

The ion interaction parameters between the first and second Cm(m) hydrolysis species and the chloride ion were

reported by Fanghanel et aI. (1994). These binary interaction parameters are given in Table 2 in the main text We

apply these values directly to Am(lTI) hydrolysis species without modification.

Literature values for the stability constants for the hydrolysis species, Equation A-I, and the solubility product for

. the hydroxide solid, Equation A-2, are presented in Table A-I. In order to maintain a consistent data base, the

constants for the hydrolysis species must be modified for use with the Am(OH>3(s) 'solubility product in the

CHEMDAT data base. Consistency will be maintained by requiring that the constants associated with the sum of

the above reactions be the same, i.e.,
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3-n
Am(OH}J(s) +-+ Arn(OH)n of: (3-n) OH-

R- v- 3 (3-n)
~ n. -a -nIn sp - Am(OH)n aOH- (A-3)

The data base uses the solubility product value -26.2 from the value for Pu(OH}J(s)" (Felmy et aI., 1989).­

'Fanghanel et aI. (1994) use the value for Am(OH}J(s) of log~ = -28.2 reported by MorSs and Williams (1994).
~ .'

To maintain consistency within the data base. we continue to use the value from Felmy et al. (1989). In future

refinements, the data base may benefit from reexamination of this parameter value assignment.
,.. :

Because Fanghanel et aI. (1994) do not report a value for the third hydrolysis constant, the value was amved by the

following method: Runde and Kim (1995) present measurements of the solubility of Am(OH}J(s) in 5M NaCI

media. These data for pH>11 average 9.2xHll~. or 1.03xIo-9m total Am(ni) solubility under these conditions

where the third hydrolysis species is the dominant form of Am(ill) in solution. We have rounded this to a .limiting

aqueous concentration of lxlo-9m in 5.6m NaCI. Ion interaction parameters between the third hydrolysis species

and Na+ or CI- haye apparently not been reported. Assuming that the activity of the neutral third hydrolysis species

is little influenced by the solution'composition or ionic strength, we assigned the value zero to all ion interaction

parameters for $is species. and achieved the equilibrium constant value reported in Table A·I. The equilibrium
. .

constants converted to dimensionless standard chemical potential values are given in Table 1 in the main text.

Table A-I. Thennodynamic stabilitY constants fC?r +ill actinide hydrolysis species and An(OH)3(s)

log/311 . 109/312 log/313 logK;p

6.44±0.09 12.3%0.2 n/d -28.2

7.59%0.7 13.88±0.6 16.27±0.5

nld nld nld -26.2

4.44* 10.3· 17.2· -26.2

• calculated as indicated in text; nld=not determined

Reference

Fanghiineletal..1994

Silva et at., 1995

Felmy et aJ.. 1989 .

values used in data base
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Appendix W: Current Data Base, HMW_Am3Pu3Th4Np2_960823.CHEMDAT
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, 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·2

3000000100000000000000000
:1000100100000000000000000
)001000100000000000000000

)10000000000100000000000000
• 0 0 0 0 a a 0 0 0 0 1 0 0 0 0 0 a 0 0 0 0 0 0 0 -1
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Appendix W: Current Data Base, HMW_Am3Pu3Th4Np2_960823.CHEMDAT'~

FMT, Version 2.3
User's Manual, Version 1.1 INFO
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'fC8H'I~)'7 "lI=lte'
,Nft)rC'OJ Haheollt.'
'JIo]C<:I3.10K30 N.tron'
'ttgCO] .)H2o NllIIlquflbonlt.'
'K2Hg C80412 • 'IUO_PI crom-rit.'SChOM '
'~Ctl fCO])2. 2Hl0 'J. r ••!Jblt.'
• O21tgCa2 (S0616 •2H.10__PolyboUt.·
'Ca(OHU. PorU&D41t.·
'1I:3('03,31n:lQO_Pot...h .._ea:rbonau·
•KeH.IC031'" ]H20-ll-siIfCtUilcarboDaU'
• ltN'aCe). fIDO~-Ne."'CarboMt.'
°JC:2MaH fCO:l) 2 . ZtuO_Pot&811\IILft'0DA·
•aJH« sot) 2_EII.qu tpat.U.t~SUItate 0

•NaJH CS'O'12__SuqulI0cUWI\"SUI fat,.'
·IIa2COJ.71120_2C01-Hop_.t.·
°Il:Cl 6ylv1t.'
·1l.:lIC'.ISOllI2 . H2O: sY!tIenl~e'
·1tg2CaCU.12H.10 1'1lobyl>ydrlt.·
'''...2&04 1'tl~dJ.ce'
'Na2coJ,t(Jo ft'ItI:nlIOnAtrlt.'

121
122
123
124
125
126
'27
128
129
130
131
1:3-2
133
13'­
13~
136
137

B~
140
141
1.12
I·IS
14~

145
1~"1017
148
149
150
15'
152
1~3
\54
1Sf,
153
'~7
158
159
160
11:11
I~
163
1(>l
,165
166
167
168
169
110
17'm
1-;'4
17!i
178
In
178
179
180
lBl
la2
HI:>
1~~
1~5
IS6
187
1~8
1~9
190
191
192
193
1!!4
195
196
197

~~~
200
2~1

~o~
2~
lOS
20"
207
208
209
210
211
21:2
l1J
214
21!i
210
211m
220
221
~22
223
224
225
226
227
226
:129
230
231
?~?

23:1
234
2J!.l
2:l6 '
2.37

~5~
240
241
24~
2-13
24~
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245 ·""'M ICOl I '.2IUO 1'<011&' 5 .10000020COOOOOOOODOOODOO -..0.11 _u
2~G ·""'.'01.10IUO Boru' n 17 , 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 a 0 0 0 0 0 0 0 -",•.1t 1'1116
20\7 'BIOHU "".IJ<,.}lCl<L&olld· , 3000.00000010000000000000 -390 .•1 ",..
24a 'osoa.'tao-!C,,:,l"enl:.abO:rue_,JO_c) • • 12 0 1 OODDOOOOSOOOOOOOOOOOCIO -1770.2• .....
24g ·.:.lB(07 . (!UO----lt-Tootnllor.n_uO_C) • • 11 0 :2 0 0 0 0 0 0 0 0 .. 0 0 0 (l 0 Q 0 0 0 0 0 0 0 -16&31." I'IIU
250 'Na80'. 'K20__,_sodl~tabar.t.·

, '100000000010000000000000 -'61.'2 .....
251 ·NaII~ •• '5H20__S'odl~tatlOr.t.· 10 U 100000000050000000000000 -le5(. eo .....
2S:? ·_,.IlAC1.'IQO~_1.lta..no_cl· ( • 2000'0000010000000000000 -125.17 ",..
253 ·~ICOlI2-"p,u.IlLEl)_1""te· 0 '001100'0000000000 ••• 0000 ,,, .• " -111." -(
254
2S!:l •"""JlY\'lI5S'
256 'pI='
257 39 .C&t10D1i

, ~~E S3 '~loDI

24 'Ne..aUah
260
261 .0765 .26". .0 .001" MIl. ~l- _16 IMUD, t.tal. bet&1. epbl..t NO'TI.t HI'IW cr:Lw. .26", pU gh,.. .215"
262 .OU5a I.U' .0 .00U7 He. S06_ 111'''16
263 .0'5.& .He . 0 .. a;a. HS04I- '_16?f .oe.. .25' .0 .OOU Me. oN- _16
25 • 0.2''7 .atH .. .0 tfe. RCO)"• _u
~~~ .O'U 1 ••81 .0 ,DO.... rM. COl.. III<:IU

-.o,n' .•n .. .011t NIl.,. t(ctOt .. """~~
-.05' .... 110 .. .0 .... BJOJ (OHtt- ..."-.11 -.CO .0 .0 No-. l.gS (OM J"- .pW"

270 .0 .0 .0. ..' .0 .... Br-
271 •0 .. .0 .0 .... ~CCOJ)2· ."""'""271 1 -.'5' 5.0 .0 .OU' Na. M(eo~)3.· 1UlPnl..
27:1 1 . .055( .2155 .0 -.CoUI Na. C10f,.. PU
2"4 1 .0 .0 .0 .0 N&. Rp0210HU- mu,FHr.:tS
27r. 1 .10 .H .0 .0 ..... Hp02C01- _.5
276 1 .... '.4 .0 .0 H&. Hp02lCOl I~-- ....,5
27i; 1 1. eO '3.7 .0 .. .0 NIl. NpOZ lCOJ I ;,..... FRIttS

m 1 - .•5" .0." .0 .0011'5 N&+ 1aP04- PU
, '. OS" l.tll .0 .03,. Jia+ HPOt_ PU

280 1. .1181 • .851
. 0 -.0515• Na. POt-- "1

2g1 1 .13 .0 .0 .0 ..... "Zb(S04U- Jiltl
262 1 .0 .0 .. .. 1Ia. ",IOHI3ICOH-
263 1 1.11 30. .0 .0 Na+ Tb.ICCltS••• FRSMIICt.
284 1 - .o,n .0 .. .. N8+ HOx- RQI~

265 1 0.002' 1.'61 .0 .02' Mill. ex- ROIl"
286 1 •143' .'2 .. -.oo,n lie. Ae-

_..
2117 1 .un -.72&3 . 0 .. N•• we.. llCXt'

2~a 1 -O.O'U .55" .0 .0 NIl. K1C1t- 1la<t6
2\) I -.CDU 3 ••39 .0 .0 Na. He1t_ . Ran'
2.D 1 .2&" 5.&11 .0 .0 N-. clta - 1lOI"291 1 -.09Da .0e25 .0 .0 lila. MlEDT,l- • " ~or"

~
1 •. 12" 2.163 .. .0 Na. K2E17r7\. ROI9'
1 . HU a.135 .0 .0 Ila. HED'l'Ao- ROI9' .

2 4 1 1.0'4 n ... .0 :0 Na. mrA... ROlJ'
29!l 1 -."0' .0 .0 .0 Ka. ~-- Rctl9'

~~
1 - .40" l.nl .0 .'13 :Ita. Rp02Clt~ RCIllI'
1 .so6'7 1.na . 0 .. ..... Hp03El1TA-- .fletl"b

~~~
1 .... 1193 .0 .Q .0 ~. ~zcx-, Ila<••
1 .61 11.35 .. .. 118. UfOHI'feo112" lIAlU

300 1 1.11 30.0 . 0 .. Me. u lC031 '5 ... lIA1U
~O1 1 .0 .0 .. .0 . xe. UIs:G:t131l ."
~O2 1 .0 .0 .0 .0 ,1'14. PuICC])2- analogy V/MIUIl-

OS 1 -.25' 5.0 .0 .0U3I lUi. Puleoll)-- ~logy "'MUll)
S(l4 1 - .2107 .0 ..0. ;0 • KtI. PuEDl'A.. - ROI" , .
31)5 1 .2.U7 .0 .. .0 N8. Ca(:lt.. analogy w/Mg••
30G 1 .•31. .0 .0. ... 0 Ma+ caEDTA. analogy WINg."
307 1 .0 .0 .. .0 Ha. 1Jn\IArI,12-
306 1 .0 .0 .. .0 Na. UTluAn,3-
30~) 1 ..0 · .. .0 .0 Ne.. lJnuAn....
310 1 .. .0 .0 .0 Na. U(OHI2(~~)2.

311 1 .231' .. .0 .0 Na...it- .·.·R0I94lie
312 1 .f21' .. .. .. 1Ia• ...,...,..,.. ROI96c
J1J 1 .. .. .0 .0 Na. unuAl::ll1-

~1~ .••U5 .3123 .0 ".oocu •• ct .... _It
31(; .....5 .n93 .0 .. •• 10&-

_.
:U7 - .000' .Ins .0 .0 1::. H£C... • _I(

m .lae .320 .0 .oon ,. Oll'l' _I(

.02" -.on .0 -.008 It. HCO::I- _I(

320 .1468 1.411 .0 -.0015 k. co)- _8&
321 .' 1 .0:!lS .It .0 .0 I.. Ia(OHlt- ..."322 1 -.n .0 .0 .0 I.. 830310HI ..... , "'''323 1 -.01~ .. . . 0 .. h I4I0510HI"~ .....
324 1 . 0 .. .0 .0 It+ Br-
325 1 . 0 .. .. .. ... ,,-(((l1)2-

~26 1 .0 . 0 .0 .. Ih b(CClth-
27 1 . 0 .. .0 .0 •• clOt-

328 • .0 .0 .. .. Il:. Np02 (OM) 2-
329 1 . 10 ... . 0 .. •• NpQ2CO)- .,..logy "/Ne..
330 1 .n ( .. .·0. .. I. "tlO2 (co:,. ;2:-- ana lOOY tIII,Na.
$11 1 ,... ".7 -96. -.32 X. Np02ICOJ) ] ..... lo'DIV)IISUU

'332 I -.ona • .10'3. .0 .0 1:+ N2POt- Ptl
33J 1 .02tlB 1.2'41 .0 .Cl" 1:+ HPOf,II POl
334 1 .l7n ·.,,~ .0 -.C&'1I0 ~. -_. POl
3J!' I ... . 0 .. •0 1:. 'ftIISa.I') • nt2
3~6 I •0 .. •0 .. x. "'IOllI.ICOll-.
337 1 .0 .0 .0 .0 1:.1'bICO'IS...

~~
1 .0 .0 .0 .0 It. HO);-
1 . 0 .. ... .0 1:. Ox-

341) 1 .1581 ."51 .0 -.00"0 It. Ac- . . "1
341 1 . 0 .. . 0 .. 1.+ t..c-

~
1 .. 0 .. .. .0 K. H1C1t-
I' .0 . 0 .. .0 K. Ht"1 'C•

344 1 .. .. .0 .0 , 1;.+ Clt_..
345 1 . 0 .0 . .. .0 It. HUD'I'A-
3~6 1 .. .. . 0 .. k. H:2EDTA-
347 1 .0 .0 .0 .0 It'. KEI7f'A--
348 1 .. .. . 0 .. I. mfA__

3t.9 1 .. .0 .0 .0 lit. AllEJ7rA-..

~~
1 .0 .0 . 0 .. Il:. NpO~Clh
1 .0 •0 .0 .0 •• Np02mrA'...·...

352 1 .0 .0 . 0 .. lit. :Ns302OX-
.353 1 .n 17.'5 .0 .0 lit. VIOH''''CCO))2.· Ran'
354 1 1.:31 30.0 .. .<1 •• VICOltS··· Ra:LI6
3Sro 1 .0 .0 .0 .0 K. tllSOCUa

3~~
1 •0 .. .. .0 •• f'u,(CC1)2-
1 .0 .0 .0 .0 •• PuIC'03U·-

~~ 1 .0 .. .0 .0 J(. Pul:D'r.A...
1 .0 . 0 .. .0 1:. c:.c:Lt-

360 1 .0 .0 .0 .0 lit. Calt:PrA-
361 1 . 0 .. .. .0 I.. Unu.AD12-
362 1 . 0 ... .0 .0 It. UnuAnU ...

'363 1 . 0 .. .0 .0 I.. 1.JJ'W..\ft1·&-,

364 I •0 .. .0 .. 0 •• U«OtU, IC'03U-
365 1 . 0 .. .. .0 It+ MgClt-
366 1 . 0 .. • 0 .. r.. NgE::OTA.
367 1 .0 .0 .0 .0 I.. UlliuADl1-
3GB
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'" • . IU' '.110 .. . .•••u co.•• cl_
_..

if? • ... ,.UU ·50." .. ca.. _. _..
• .,IU ,.U .. .. CO" _.

_..
" • '.1'" ·.2)01 -s.u .. ca.. ""_

_..
j" • .' 2.t11 .. .. ca', lit''''

_..
" • .. .. .. .. CO" co.. _.... • .. •• .. .. co.•• ",01110'

_.
3;~ • .. .. .. .. c.,•• IlOUOfII'-

_.
m • .. .. .. .. c.,•• "OS'''''I''

_.
m • .' .. .. .. CO" ••-

• .. .. .. .. c.,.. "I""'l>-

lil • .. .. .. .. Co.. ",'''',,,••

• .un .. ,so .. •...so~ co.•• cIO<- n.

'" • .. .. .. .. co•• ~IDIlI2'

~~ • .. .. .' .. CO" _XOI_

• .. .. .. .. ca•• ~'CO,,).·

'" • .. .. .' .. ca.. _,'co" ...- ...'

ljl • .. .. .. .. CO.. "'.... _

• .. .' .. .. co.. M.....

ll! • .. .. .. .. co........

• .. .. .. .. eo., "'1_1)0
W, • .. .. .. .. eo.. "'1"""1""'"• .. .' .' .. C." "'ICO"to••

llJ· • .. .. .. .. Co.. __

• • .. .' .. co.. 0><0

• .. .. .. .. C••• ""•

~ • .. .. .. .. eo" ""c-
• .. .. .. .. co.. KZClt·

• .. •• .' .. eo.. IlCU •

!1! • .. .. .. .' co .. clt-_

• .. .. .. .. co·. lQlImo-

'" • .. .. .. .. eo.. "'.......

:!l • .. .. .. .. eo.. ..am..-
• .. .' .' .. ca.. _ •

• .. .. .. .. ca.. _.-

18l • .. .. .. .. Co .. _Kit·

• .. .. .' .. c ... _'limo'"

'" • .. .. .. .. Co.. __',

." • • .. .' • co•• Ut"'UO'CO:II'"

".. • .. .. .. .. Co...ICO"So.·
~ • .. .. .. .. Co'. ~1_1l•." • .. .. .. .. CIi•• ""c«ll"
.n • • .. .' .. Co" ""COil 1'-

'" • .. .. .. .. Co.........._
41J • .. .. .' .. Co•• c""u-... • .. .. .. .. c ... comro•
41" • .. .. .' .. co.• _no

"I • .. .. .. .. co.•• _Ol·... • .. .. .' .. co.,. _u·

::g • .. .. .. ·. Co.. "'01111 ,""",.
• ... .. .. .. co'· ,.;:,,-

~7 • .. .. .. .' Co.. JIllU"'A'

ji, • .' .. .. .. Co'· _n·.., • .nn~ o.. ~ .. .lOsn .... cl-
_..

~. • . 2310 ... -J1.lJ .•n 1Ig" _.
_.

lJl • ."... I.,n .' .. ..... -- _.
• .. .. .. .. "V•• "".

_.
"27 • .In .uu .' .. ..... """'-

_.
,~t • .. .' .. .. "II" colo

_.
• .. .. ..0., . .. ...•• IIOHIl·

_.
.~ • .. .. .. ... ""•• lloJ '0II1f.-

_.
~JI • .. .. .' .. ..... "OS'OIIIf.'

_.
'~'2 • .. .. .. .. ........
~ • .. .' .. .. "".. "ICO"'_". • .. .. .. .. IIg" .. ICO"b_
4J~ • .un ,.... .. . ••osn "".. Clot_ n •

:'1 • .. .. .' .. ... .. -'>,'''',,-
• .. .. .. .. "".. """''''',-

:~ • .' .. .' .. ..... -""""".• .. .. .. .. ""•• """"""'U··-

ll~ • .. .' .. .' ..... 112""_
• .. .. .' .. ...........

m • .. .. .. .. Mg •• ""••

• .. .. .. .. "".. "'1_lb

'" • .. .. .. .' Mg .. "'10011'''''1>-.., • .. .. .. .. IIll" ""COJISo••

:~ • .. .. .. .. "".. --• .. .. .. .. IIll" ""•... • .. .. .' .. IIll" ""-.., • .. .. .' .. IIg" '--

:r? • .. .. • .' Mg •• I12clt-

• ". .' .' .. ..... """.
~~ • .. .. .. .. IIll" Cit··

• .. .. .' .. log" "'limo·
'. :!1. • • .. .. .. ... •• ""am.•

• .. .' • .. IIg" KIlln'-

. :~; • • .' .' .. .............
• .. .. .. .. ...•• 1IIoED'l'A••

.~ • .. .' .. • ..... _lelt·

" • • .. .. .. ..... -,-....-
• • .. .' .' .. IIg" -,,,,,•

~ • .. .. .' .. ....•• U,C11ltl"""'"

'f, • .. .. .. .. ...... u,collS"·

" • .. .. .. .. ...... u,_u·

~~ • • .. .. .. ....•• "'ICO",-

• .. .. .. .. ...... ""co"Jo-
'00 • .. .. .' .. IIf" ............. • .. .. .. .. IIf" c.cu-

:!! • .. • .. • ""•• comro•

• .. .. .. .' ..............u·

'1' • .. .. .. .. IIll .. _n-

" • .. .. .' .. ..............u_
on • .. .. .. ... IIll" \I(OOI>!CO""
47J • .. .. .' .. Mg •• ,.;:1<.... • .. .. .. .. IIll" ..,mIA'
U" • .. • .. .. Mg •• _01-
),6
47;- ·.00 l.U. .. .. _. cl- _.
m .' .. .' .. _._. _... • .. .. _...-- _.
il? .. .. .. .. """,. ""- _.... .. .. .. """'. lICOl-

_..." .. .. .. .. ....,... co,·
_.

oM .. .. .. .. _. "'''''11·
~; .' .. .' .. _ ••]0"""11'.. .. .. .. _ ...os,"","
:fl~

.. .' .' .. """". u_.. .. .. .. _ ...I<;:O.>U-

i~ .' .. .' .. _. "Ic«lll".. .. .. .. _. cu,._

0- .. .. .. .. _. _llO]ll2-

." .. ..' .' .. """". """XOl_
m .. .. .. .. _. """"COIl"-
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'" .. .' .. .. _. _~leo'Il"-

.~ .. .. .. .. _.11)...._
•M .. .. .. .' ..,.."""".
i~

.. .. .' .. _......-

.' .. .. .. fl9OII. ""IOU).." .. .. .. .. ..,.. ""OII11leol'-." .' .. .. • _ ....,eol'S...

W- .. .' .. .. "".-,... .. .. .. _."".
!8i .. .. .. .. _. 10:_.. .. .. .. _. I.A<-

~ .. .. .. .. _. IDelt·

'" .. .. .' .. _. -'It·

l8j .. .. .. • ..,.. clt._.. .. .. .. ........11)--
'" .. .. .. .. _. 1Dmr>,•

'" .. .. .. .. _._..

'" .. .. .' .. _. lUI".·

~\, .' .. .. .. _.
~.-

m .. .. .' .. _. lil><l~C1t·

.' .. .. .. ..,.. lil><l!mn•• •

'" .. .. .. .. ......lil><l~""-

f>\f> .' .. .. .. _. UIOIIltleoIU"

!" .. .. .' .. _. UleolIS'"

'. .. .. .. .' _. UllOUh

"I .. .. .. .. _.
Pu,COI,!-

" .. .. .. .. _. ,..,eo'll·-

~~~
.. .. .. .. _ • ....ma•.. • .. .. 1llIOI" c..c..-

~~
.. .. .. .. _.._... .. .. .. _._12_

!" .' .. .. .. _. """""u_

" .. .. .' .. _._06-
!ll .. .. .. .. _. UlOllI!leolll·.. .. .' .. _. IIIIClt-

'" .' .' .. .. _...".."......
!J:: .. .. .. .. _ ...........01_

~:ll .1771 ...01 .. ..... II' CI_
_.

ua .olt. .. .. .00lI "'
_.

.-'
•30<1 .USf .. .. ,. _. _.

lJj .. .' .. .. II' 011·
_... .. .. .. ,.

~.-

_.
!;'i .. .. .. .. II' eol'

_... .. .' .. "' .,01110·
_.

ill .. .. .. .. ,. 010"01110_
_.

.. .. .' .. "' "'OS'OII'"

_.
!: .. ... .. .. ,. ,,-.. .. .. .. ' .. II' .... lcoll'-

'" .. .. .. .. ", .... ICOIl,.·

'" .un .1In .' ...US II. C'OI- ",
!" .. .. .. .. II. "II"'OII'!-.. .. .. .. .. II' _>CO._
~~

.. .. .. .. ", _!Ieolll·-.. .. .. • II' _"eo,"•• -,.. .. .. .. .. ,. -_.
ij~

.. .' .' .. ,. _.

.. .. .. .' ,. _..... .. .' .. II. ""_')0 nn

!~3
.. .. .. .' ,. ...,0111' leoll_

.' .. .. .. ", ""COlU'"

!ji •• .. .. .' 11'--.. .. .' .. II' ...... • .. .. II. 10:'L. .. .. .. .. ,. ~-
!l! .. .' .' .. ,. Mlclt-

• .. .. .. ,. 1IC1..

!Ii'I .. .. .' .. II. clt.-.. .. .. .. ,..~.
!!! .. .. .' .. ,.

-~... .. .. .. ,._.

!P,
.. .. .. .. ,.~.... .. .. .. ,. ........A·_

~. ~ .. .. • .' II' _'Cit.
.' .. .. .. ,.

-~_.-

!~'!l
.. .. .. .' ,._,ox_.. .. .. .. ", u'OIII'leol'~"

~, .. .. .. .' ,.U'<:o)IS,.,
f>7. .. .. .. .. ,.U,_"'

m .. .. .. .. ,. "lleolU·.. .. .' .. ", ""colI'"-
m .' .. .. .. II. Ju!D'r>,-

.' .. .. .. ,. cacHo

,ji .. .. .' .. 1I··CAS%lft•.. .. .. .. ",,,,,,,,,,U-
~, .. .. .' .. ,. """"'0>_
~7!l .' .. .. .. "' ............-
'" .. .. .. .' ,.UlOll!>,eoll)'

'" .. • • .. ", IIIIClt-

~
.. .. .. .. ,. ~~... .. .' .. H''''''''''U-

~I' , ." .. .' .. IIPIOll, •• ".
_..

~~ • .. .. .' .. ""'1011'"

_. _..
"" • .' .. .. .. ""'1011'" 11_- -..
'" • .. .. .. .. ....1011'.. 011_

_.
~3& • .. .. .. .. """011'" IlCC)_

_.
, .. .. .. .. """011'" eo,'

_.
[>11' • .. .. .' .. ",,"011'" .'011"·,r, • .' • .. .. "".'011'" .,O"OIII'-

• .. .. .. .. .... '011' ....OS,OII,.•
,~ • .. .. .. .. IIPIOII,.••r_
5!1f> • .' .. .. .. .... '011,.. ""1<:0)1>-,., , .. .. • .. ..... '011' .. "I<:o)ll'-
597 , .' .. .. .. ..... '01110. Cloo-

I!! • .. .. .. • .... '011' .. _!''''''~-, .. .. .. .. ",,"011'" _:teol·

• .. .. .. .. .... '0.".· _U<:o)I)o-, .. .. .' .. ..... '011'.. _21<:0)1)',-

"" • .' .. .. .. .... 1011' .. ---." , .. .. .' .' ..... ,011'..

_.

!Ii • .. .. .. .. .... ,""... _.-
• .. .. .' .. _lOll,.. WlI ....U·

• .. .. .. .. .... '001... WI'OII'lIC'OlI·

!iil • .. .. .' • "'lI"OOO'" ""C<>'"•••• .. .. .. .. _lOll,., --'" • .. .. .' .. _1011,.. ~.

!" • .. .. .. .. ....1001,.· ""-

"
, .. • .' .. _lOll,.. u._

"
, .. .. .. • ....1011,.. 113<:1<-

5'3 • • • .' .. ",,"OIl'" IICH•

i" • • .. .. .. ""."",,,. cI<·-

'" • .. .. .. .' "'''011''' ",mr>,-

". , .. .. .' .. """"",,.11).......
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617 I .. .0 .0 .0 "'COH)·" HIUl'A--
GIB I .. .0 .. .0 _aeON)•• tr:JrI.••
819 I .0 .0 .0 .0 Itg_COK) ,. AdDU--

620 I .. •0 .. .. tldCOM... Np02Clt_
621 I • 0 .0 .. .0 ltg.COM••• 1fpOJ1:D'Z'A...
622 I .0 .. .0 .0 _10M,,, llpO;lOX•

623 I .0 .. • 0 .. __ COf",. UCOH)4CCO)2"
624 I .0 . 0 .. .. MIl8(O)l.'. UCC03)S....
625 I .. •0 .. .0 Mg8COHl'. UCSOoIU-

g2G I .0 .. .0 .0 ...llOHI.< I'U(C0312'
27 1 .0 .. .0 .0 filltBlOH)h Pu.(t:o)h-

628 I .0 .0 .0 .0 Jt;'B.OH... PuEDTA·
629 1 .0 .0 .0 .0 JlgB 10K)" c.eu.-
G30 I .0 .0 .0 .0 "'''10K''. c~
&31 I .0 .0 .0 .0 IlgIlCOK).' UIl1Wl12-
632 I .0 • 0 .0 .0 Mg'BCOH)4. VDuAnU ....

6:?3 I .0 .0 .0 .0 MaICON) •• fJD\WIU-

634 I .0 .0 •0 .. HgBCOH)'. UtOH)2CC01U-
&3" I .. 0 • 0 •0 .. 1Ig8IOH)'. Mil:rC'lt- ..'
~

I .0 .0 .0 .0 ....e...' .. ",EIII'l\-
I .0 •0 .0 .0 __ 10.U ,. urwADl1 ..

gg~ I .12 .0 .0 .0 CdIOMlt. c1-
&010 I .0 . 0 •0 .0 caBCOlI)" £OC •

_.
601 I •0 .0 •0 .. ed (OJU •• KSOt- -..
642 I • 0 .0 •0 .0 caBCOM)'. OK..

_.
tl'i I • 0 .0 .0 • 0 CaII'OK.'. HC03 ...

_.
I .0 •0 • 0 .. CdCQH)&+ CO)-

_..
6tlS I .0 .0 .0 .0 Cd(08)'. 8(OHI'-
646 I .0 .0 .0 . 0 CdCOHU••10ll.M).- .
6-17 I .0 .. .. .0 Cd(OH) 4. 8tO§« OK) ...

648 I .0 .. .0 .0 elIIlCCK).. ir'
649 I .0 .. • 0 .0 CdCOH).. M(C0312- .

gso I .. •0 .0 .0 CaaCOH)•• MCCOJU-..
51 I .0 .0 .0 • 0 C'-COM) .. ti04 ...

~52 I •0 .. .0 .0 caaCOK) •• Np01: (OM) 1-

~ I .0 .0 • 0 .. C&IUOH) •• Jqp02C03-

g~ I .0 .0 .0 .0 CaIHON... Np01C(:QlJ1 a -

I . 0 .0 • 0 .. CdfOM". Hp02CCOllh .....
656 I .0 .0 .0 .. caB ION)" fQP04.-
6roi 1 .0 .0 .. .. Cd COIfI'. K'Oh
GSB 1 .0 .0 .0 .0 CdION.'. ~--

~
I .0 .0 .0 .0 Cd.OMH. TbIS04Jh
1 .0 .0 .0 .0 elIIl'IOM)&< tb(OH,J(C'))t-

6(l1 1 .0 . 0 .0 .0 Cd'OM.'. TbCCO)S•••
662 1 • 0 .. .0 .0 CaB(OI4)'. 1fiDX- "

~
1 • 0 .. .0 .0 C:aI Cotu 4. 0Jt•
I .0 .0 .0 .0 CdICK)". Ac:-

6{lS I • 0 .. .0 , .0 CaBION)·h Lac-

rs~ I .0 .. . 0 .. CalCOH) ... H2Clt-
I .. •0 ... .. CdIOH)t. MCU.-

~
1 .. .. .0 .0 CaRlO"". cit--
I .0 .0 .0 .0 CaaIOHU. HlID'I'A-

ft? I .0 .0 .0 .. CaBIOHI'. IO~
I .0 . 0 .0 .0 caB 10M) ,. fIEI7D, ....

672 I .0 .0 • 0 .0 c::aalOM)'. 1tJ'T).••

673 I .0 .0 • 0 .0 CABI014U. AIDl':D1'A••
674 I .0 • 0 .. .0 CdIOH)4. Hp02Cit-

m I .0 .0 .0 .0 CaB ION. ,. NpC)1UJTJ.-.-
I .0 .0 .0 .0 elIIlIOM).< 1lp02OX-

6n I .0 .0 .0 .0 C:aB(OH) •• OIONIUCO)U"
(;"."8 1 . 0 .. .. .0 calco_n ... U(C03)S-··
679 1 .0 .0 .0 .0' CaB(CR)". U(£'O.&)J-

~~
I .0 .. .0 .0 calION)". PulC03)~·

I .0 .0 •0 .. CaBIOR)". PulCO)) J'__

682 I .0 .. • 0 .. CallON)". Pui:D1'A-
6U3 I .. . 0 '.. .0 C.aBIOH)t. CaCit-

~~
1 .0 .0 • 0 .. eaa lOMU. c.aEUI':A-
I .. .. .0 .. CaB 10M)... Utn&A.bt2-

686 I .0 .0 .0 .0 calC""'" 1JINAD13-
6117 I .. .0 .0 .0 CdION)" \IIlI.IAnU-

g~g I .. .0 • 0 .0 Cd 10M... U(CNU Cco;U 2•
I .. .0 .0 .0 CaIICOH,'. MgC:lt-

r,~ 1 .0 .0 .0 .. castON)'. tlgen'A-
691 1 .0 .0 .0 .0 CaBtC»t),. Un\&Al=ltl-

6r6 j I .un 5.'0) .0 -0.0214 ....... C'1- noSR8' Urea JldCU valu..)
G94 ) ).OU8 .. -2500 .0 •••• $Ot.. I\PPU
~g"l I .. . 0 .. .0 .... HS04-

G~e I .. • 0 .. .. ........ OM"

67 I .. . 0 .. .. Am••• MC03 ...
G98 ) .. .0 .0 .. ~•• eo,-
699 I .. .0 .0 .. .... •• IIOlU4·
700 1 .0 .0 .0 .. ,..•••)0) IOHlt·

701 1 .0 .0 • 0 .. Am••• "0510H)t •
702 1 .0 .0 .0 .0 .... e.r-
703 I .0 .0 .0 • 0 .... MICO).2 ..

~8~
) • 0 .0 .. . 0 ,..•• MCCO).) ....
I .10 5.]5 . 0 -0.00'• .... (;104- ""0

70G I .0 .0 .0 .0 ..... Rp031OH,2-
707 1 . 0 .0 .. .0 A.••• Mp02C03-

708 ) .0 .0 .0 .0 ...... Np03ICO))2-·
709 ) . 0 .. .0 .0 ....... 1tp02ICO)))..-

ItrOlll Mct:IUJi06 .. lUleJ710 I . 0 .. -I).' .. Am••• "H1PCM- . .....u
711 ) .0 .0 '.0' .0 Ala••• MJIO'Il

712 ) . 0 .0 .. .. M ••• JIOt,Il-

713 ) • 0 .. .0 .0 ,..•• Thurol}3-
i10 I .0 .. . 0 .0 Aat••• 111(0)1)]1003 ••

71~ ) .0 .0 .0 .0 ..... 'ftttCO:JIS•••

716 I . 0 .. .0 .0 M ••• HOX-

717 ) .. .. .0 .0 .... 0Jt-

71~ 1 .. ' .0 .0 .0 .... Ae-

71 1 .. .. .0 .0 ~•• lAc-
120 I .. .0 .0 .0 .... tacit-
721 ) .0 .0 . 0 .. .... HCttll
722 1 .0 .0 .0 .0 Ala••• ctt--
723 3 .0 .0 .0 .0 .... HJ!I:J'tA·
72~ )"" .0 .0 .0 .0 Am+•• K21:DTA-

725 1 • 0 .. .0 .0 .... HEDrA·<t
I2G ) .0 .0 .0 .0 M ••• EDTfIr,--
727 ] . 0 .. .0 .0 -.•• .a.BDrA1l-
728 ) . 0 .. .0 .0 ..... NpO:I,C:1t-

729 ) .0 .. .0 .0 AlIt.... MPOU::OTA·--
730 I .0 .. .0, -.0 All... Mp03OX..

7:11 1 . 0 .. • 0 .. ....... UlQH)I(COJt2--

m· ) .0 .0 .0 .0 Aa••• UleoH5•••
) .0 :0 .0 .0 •••• UU:OIU-

730 I • 0 .. .0 .0 M+". PuIC03J2-
73~ 1 .0 .0 .0 .0 M+". PuIC'O))]--

n~ I •0 ... .0 • 0
_...~.

I • 0 .. .0 .0 .... eectt*

m ) .0 . 0 .. .. Am••• C&ED!'A-
) .0 .0 .0 .0 .... UrNAftU·

740 I .0 .0 .0 .0 .... 1lD\IAftf)-

ONlVwro.#43037
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741 •0 ... .. .. ....••• tIrwAft•• -

7~2 • 0 .. .. .. AIt+•• UI01U2tC03).2-
743 .. .0 .. .. ...•• M;Clt-
74': .. .. .. .. ..•• ttvEO'f".
745 .. .. .. ;0. ...... VDu.A.D1l-
74G
747 1 .. .. .0 .0 Mf:OJ. Cl-
748 1 .. .. .. .0 AIICOl.. sot-
749 I .. .. .. .. AIi:OJ+ MS04-
750 1 .. .0 ... .. AIIICO)+ OK-

751 1 .. . 0 .. .0 ~). HCO)-
752 I .. •0 .. .0 AlDCQJ+ COJ-
7f>3 1 .. · .0 .. .. AaeOh aeoHl4-
754 I .0 .. .. .. AaCOJ. 8)0] tOM) ,-

75" I .. .. .0 .. ..:oJ.- UoStOHI ••
756 I .0 . 0 .. .. ~,. Sr..

7r.7 I .0 .0 .. .0 MICO)+ MCCOJ)2'"

~~g I .0 . 0 .0 .0 AICOh AIt(COJU- ..
1 .. •0 .0 .0 AIIICOJ+ Clot ..

7(.0 1 .0 .0 .. .0 ~). "1>03101113-m 1 .. .. .. .. MICO). ~2C:Ol·
1 .. .. .. .. AIaI:Oh Np02 CCO) t 2_-

763 1 .. .. .. .. MCOh MP02tC03)] ....
764 1 .. .. .. .. AaICOJ. IOPGf-
7es 1 .. .. .. .. ~). H:P04-
700 1 .. .. .. ... ..:oJ+ POt.-
767 1 .. .. .. .0 AIaC'Q)+ 11)(50.)3 •

7Ga 1 .. .. .. .. MIC'Oh 1'b(OHU (CO)) ..

7e!1 I .. .. .. .. AIaC'O).. 'Ib CCOl) h ••
770 1 .. .. .. .0 Ar!:C'O). KOx-
771 1 .. ' ... .. .. AIaCOl+ oX-
772 I .. .. .. .. MICOJ. Ac-
773 I .. .. .. .. AI!CO). Ioee-
774 1 .. .. .. .. MlICOh K2Cle-
77" 1 .. .. .. .. MlCQh HClt-
776 . 1 .. .. .. .. AIIICOJ+ ctt--
;7; 1 .. .. .. .. AIIICO) .. ttl ED'fA•
n8 I .0 .. .. .0 .-.::03.. K2 BDn-
n9 1 .. .. .. .0 AaICOJ+ ~.-

780 1 .. .. .. .. AIC03. 1I:J't.\_.-
181 I .. .. .. .. AII:O). MED'l'A--
782 I .0 .0 .0 .0 ~). ffPQ2C'J.t-
763 1 .. .. .. .0 AllCQJ.. Np028:DTA""
784 1 .0 .. .. .. ~].1!IP02OX·

785 1 .. .. .0 .0 a.:oh D(OH•• CCO))2'"
78G I .. .. .. .. MCQ). UCCO))5-··•
7117 1 .. .. .. .. MICOJ+ OCCOtJ h

~~~
I .. ... .. .0 ".;:oJ. I\rlCO,U'-
1 .. .. .0 .. MCQ)- N«CO)))-"

720 1 .. .. .. .. ~). P\lED"rA.-
791 1 .0 •0 .0 .0 ~h C.C1t ...
792 1 .0 .. .. .. ..:oJ.. caEarA.-
79J 1 . 0 .. .. .0 ~). vm.&An'~-
72_ 1 .0 • 0 .. .0 A.cOJ. VJ)lAAnlJ-
79!' 1 .0 .0 .. .0 ~). UIl..w.U-
796 I .. .0 .0 .0 .MCOh UIOH)2(C'OlU-
797 1 .0 .. .0 .0 .-.:0]. MgC:1t-

m 1 .0 .0 .0 .0 "-CO). Ngml',.a
1 .0 .0. .. .. ~]. unuAnl'-

600
BOI I 1.012 11.1 -16O. -.113 Tb.... C1- aoyl2
602 ) 1.56 .. .0 .0 'I'h•••• 504." ""1
803 I I.U .0 .. .0 'ft.•••• MS04I- ""1
80~ 1 .0 .0 .0 .0 1t\•••• OH-

DOS 1 .0 .0 .. .. m •••• 1ICOl-

800 J . 0 .. .. .0 Tb•••• col_
e07 1 •0 .. .. .0 '!'b•••• 8tOH)'-
80a 1 . 0 .. .. .0 'Itt•••• 830) (OM) ...

009 1 .0. .0 .. .0 ~•••• Bf,05 (OH) h'
810 1 .0 .0 .0 .. tt\..... Ir-
8" I .. .0 .0 .. 'fb........CO])~-

812 J .. • 0 .0 :. ft •••• AIDtCO))] ....

81;1 1 loU 11.) .. -.051 Th.•••• Clot- C1'NUOU,
814 1 .0 .0 .. .0 • ~..... lfPO:2 COH1~'"

S1!i 1 . 0 .. •0 .. ".•••• HpO~CO]-

816 ) .. .0 .0 .0 '111.... Np02 (CO]) ::l__

U17 1 .0 .0 .0 .. ft•••• ~:z (co],) :J •• -

m 1 .. .. .0 .. 1'b•••• tQ:P04-

1 .0 .0 ,.0 .. '"'•••• HP04I-
820 1 .. .. .0 .0 1'b•••• PQ6-,...

1121 ) . 0 .. .. .. 'ftI•••• 'tbtS040U-
622 I • 0 .. .. .0 ~•••• "l'IJlOH)l(CO))-

823 ) . 0 .. .. .. 'lb•••• 'Ttl CCO]) !i••.•

824 I . 0 .. .0 .0 ft•••• HOx-

U2S ) •0 ·.. .0 .. TIll•••• ox-

m I .. .. .0 .0 ".,..... Ac-

I .. .. .. .0 'I'n•••• ~e"

828 I .0 .0 .•o.t .. Tb•••• Hlelt-
029 1 .. .. .0 .0 1'h•••~ Nelt.-·
8JO J .0 . 0 .. .0 'Ttl•••• <:It-~

e31 J . 0 .. .. .0 Ttl•••• HlIDr'A-
8~2 1 •0 .. .. .0 ft•••• H:2EDTA-
U:\;I ) • 0 .. .. .. 'Th....• HED'l'A--

g'j:.
1 .0 .. .. 0 .• 0 ""..... IDrA··..' 1 .0 . 0 .0 .. m ..... .MBO'!'A."

3~.
1 •0 .. . 0 .. '1!l•••• Np02Clt-
1 .. .. .. .0 "l'h•••• Bp02ED'rAeQ'"

838 1 .. .. .. .0 ft•••• HpO:lOX-

B~8
1 .. .. .0 .. Tb.... UIOH)40(C01U••
) .. 0 . 0 •0 .. ft•••• UCCO))5....

041 1 .. .. . 0 .. lfti•••• U(S04t3-

g~
1 . 0 .. .0 .0 m•••• 'f'U,ICO)).)-

1 .0 .. . 0 .0 1'h•••• PuICO]))...
844 1 .. · .0 .. .. 'ftI••••~...

1145 I .. .. .0 .0 1!l•••• c.cit-
846 ) .0 •0 .0 .. ft•••• cam'tA•

S,\7 1 .. .. .. .0 1'tI•••• unuAn'1-
48 I .. .0 .. .0 Ttl•••• UnuAnU-

O~:~ 1 . 0 .. .. .. Ttl•••• t/nUAnf4f, ..

850 1 .. • 0 .. .0 "'•••• utOHUICO))2 •
eSl . 1 .0 . 0 .. .0 Tb.... MgClt-
852 ) .0 .0 .0 .0 n.•••• ""EDTA.-
Uf.J 1 .0 . 0 .. .. ft •••• Vb'iAn'l-

gS4s;t 1 .6111 S.40) .. • •.•314 'P\I••• c1- "'SItU (from MeU va1u••)
) 300'" . 0 -3500 .. Pu.... $041 • IIPl'U

Or.7 1 .. .0 .0 .0 py••• HS04o-

g~g 1 .0 .0 .. .0 P\a••• OK-

1 .0 . 0 .. ... P\l••• MCQ)-

8g0 ) .. .. .0 . .0 Pu••• COle

8 1 1 .0 .0 .0 .. ""•••• (OH' ....
862 1 .. .. .. .0 Pd.·••301 10K)'"

863 1 .. .. .0 ... Pu••• &tOSION).-
864 1 .. .0 .. .0 P\l••• Br-
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66S I .0 .0 .0 .0 Pu••• Pu CCO] 1'-
666 ) .0 .0 .0 .0 JIU••• F\I.(CO)U-·
867 I .10 S.lS .0 -0.0041 1\1..... Cl~" nno

G~
I .0 .0 .0 .0 flu••• "SJ04I (OK) 3-
I .0 .0 .0 .0 Pu.... "po:lC'03-

X
70 ) .0 .0 .0 .0 flu ••• Njp02 (CO). 2-·

" ) . 0 .0 .0 .0 pru••• NpOl (COl Uu•

a72 I .0 .0 -u.' .0 1\1••-+ JDP04- UP,. ( f ro:a 1td·IQPOI value.
873 ) .0 •0 .0 .0 ptu.- )ISlOr4 •

8,4 I .0 .0 .0 .0
pru••• I\CM __

8,$ ) .0 .0 .0 .0 pu••• 1'b(sotU·
0,6 1 .0 .0 .0 .0 Pu.••• 'l'hCOtUHCOlJ-
877 ) .0 .0 .0 .0 ru+- ~{COJ)S.Clll

m I .0· .0 .0 .0 1\1.••• MICbt-
) .0 .0 .0 .0 P\l••• ox-

880 1 .0 .0 .0 .0 1\.1••• Ae-
uel 1 .0 .0 .0 .0 Pu••• lA.c-
882 I .0 .0 .0 .0 Pu••• H2ctt-
8113 ) .0 .0 .0 .0 ~••• Melt_
88~ ) . 0 .0 .0 . .• 0 Pu••• eit-·
ngs ) .0 .0 .0 .0 pu••-+ IOm::rrA'"
8 G ) .0 .0 .0 .0 1\1••• H2mrA,-
887 ) .0 .0 .0 .0 f1u••-. HEDf".·
B8B ) .0 . 0 .0 .0 1'\1••• EDT1\••

B89 ) .0 • 0 .0 .0 Pu••• Jl\lI:O'tA....
890 ) .0 .0 .0 .0 P\I+-u Hp02C1t-
891 ) .0 .0 .0 .0 Pu··· MJICI':ilED'l'A-._.

B82 1 .0 .0 .0 .0 I'U ••• M'pO]ox-

n J ) .0 .0 .0 .0 Pu••• UI01U&ICOJU"

g~
) .0 .0 . 0 .0 tu••• UfCOlIS•••
) .0 .0 .0 .0 Pu••• l;USOf.lh

aillS 1 .0 .0 .0 .0 P\I.... PulCO] 1.2-
89, ) .0 .0 .0 .0 Pu••• Pu.(CC13)).·

g~ 1 .0 .0 .0 .0 Pu••• PumrA-

1 .0 .0 .0 .0 .......... Cllclt-
900 ) .0 .0 .0 .0 Pu..... CaE:Dr:A-
9(1' l .0 .0 .0 .0 1'\1••• UlWADt2-
oo:! 1 .0 . 0 .0 .0 P,...,•• UQuArlt3 ...

003 l .0· .0 .0 .• 0 P\I••• UDuAD'&-

90. ) .0 .0 .0 .0 Pu••• UfOHI2fC03U-
90S 1 .0 .0 .0 .0 P\a••• MgClt.-

8ll~
I .0 . 0 .0 .0 1'\1". MgID'tA•
1 .0 .0 .0 .0 Pu..... UIWAtII1-

908
909 1 .IUS .211 .0 .0 Np02. Cl- 1lFItKt5
910 I .0 .0· .0 .0 Hp02+ SOC a

911 1 .0 .0 .0 .0 Ms:J02+ ~-
912 I .0 .0 .0 .0 lCPO:h OH-
913 I .0 . 0 .0 .0 JIfJ:102. Ht"O) ...

814 I .0 .0 •0 .0 MpOl. CO) •
t!,l I .0 .0 .0 .0 llP02. B(OH't-

916 1 .0 .0 .0 .0 ~3. 8)0] tOM) ,-

917 I .0 .0 . 0 .0 Jtp02. MOSCON)e •

m 1 .0 .0 .0 .0 NJlC2. 81'-
I .0 .0 .0 .0 Np02. M(C'C))2·

920 I .0 .0 .0 .0 Np02. M«CO)l)'-
921 I .251 .110 .0 .0081 1f.P02. Cl0t- _'5
922 ) .0 .0 .0 .0 Np02. Np02 IOtU 2-
923 I .0 •• 0"_ .0 .0 Np020 Np02COl-
92~ I .0 .0 .0 .0 llP020 "P02\CO)l2'-
925 I .0 .0 . 0 .0 ~2. Np02(C01)) .....

92G I .0 .0 .0 .0 llP02. H21'Ot-
927 I .0 . 0 .0 .0 Np02. MJI04 •
928 I .0 .0 .0 .0 Np02. P04--
~29 I .0 .0 •0 .0 Np02. '1'bCIO&J) •
93() I .0. .0 .0 .0 Hp02. ThCO)U)CCO))-

93' I .0 .0 . 0 .0 Hp02. '"'1003)5....
O~? I .0 .0 .0 .0 Mp02. Hex-

93J I .0 .0 .0 .0 Np02. ox-
934 I .0 .0 .0 .0 RpO:h Joe-
~.~ I .0 .0 .0 .0 NpC)2. ~c-

§~ I .0 .0 .0 .0 Np020 H2Clt-
I .0 .0 .0 • 0 1Ip02. Hc:i t •

8~
I .0 . 0 .0• .0 Np02. cit--
I .0 .0 .0 .0 Hp02. Hl EEPl'A-'

940 I .0 .0 .0 .0 NpOh K:lEI7I'''-
941 I .0 .0 .0 .0 Npo2. HE:O'rJ'..-
e~2 I .0 . 0 .0 .0 ~2. EZn'A_ •
943 I .0 .0 .0 .0 Np02. AaEDTA--
94~ I .0 .0 .0 .0 Npo2. NpC2C'th
!l45 1 .0 .0 .0 .0 Hp02. Np02mrA.. -
94G I .0 .0 .0 .0 Np02. 1Ip02OX-
947 1 .0 .0 .0 .0 ~2. U(OH)"CeolU--
948 I .0 .0 • 0 .0 Mp02+ U(CO)) S•••
!l49 I .0 .0 .0 .0 "PO). 0(£0&)"

850 I .0 .0 .0 .0 Np02. "'«CO)l2-
SI I .0 .0 .0 .0 Np02. PuCCO)J h-

952 I .0 ·.0 .0 .0 Mp02. Pu£D1"A-
9!iJ I .0 .0 .0 .0 NJlO2. caclt-

~~
I .0 .0 .0 .0 HpOZ. eaEDTA._

I .0 .0 .0 .0 NpOh UDuADU·
956 I .0 .0 .0 .0 JlPQ3. ~IJ-

H~7 1 .0 .0 .0 .0 N):102. lInuAnt&-

~~g 1 .0 .0 .0 .0 -.02. UIOHUCC01)2-
I .0 .0 .0 .0 ,;po2. MgClt-

9(.0 1 .0 . 0 .0 .0 NpOz. 1IilJE%PU.•
9I:l1 I .0 .0 .0 .0 Np02. UlluA.rlI1-

~ I 1.6U 15.5 .0 .1 0 •••• Cl- 1tF_
.§rs I .0 .0 . .0 .0 U•••• ~-

I .0 .0 .0 .0 0•••• Ksot-

m 1 .0. .0 .0 .0 0 •••• OK-
I .0 .0 .0 .0 0 •••• NCO)-
) .0 .0 .0 .0 0 •••-. CO)_

969 I .0 .0 .0 .0 0..... IIOHI4-
9~() 1 .0 .0 .0 .0 U.... BlOUOH) e·
971 I .0 .0 .0 • 0 0•••••'oS ION) , •
972 1 .0 .0 .0 .0 u•• _ Ir-
973 1 .0 .0 .0 .0 u..... AaCCO)U"-

'~~~ I .0 .0 .0 .0 u•••• Aa(COl) h-

I .0 .0 .0 .0 U.... C1OC-
976 I .0 .0 .0 .0 u•••• )fp02 COHU-
9n 1 .0 .0 .0 .0 U•••• JfI:JOZCOJ-

878 ) .0 .0 .0 .. 0 u.... HpO'U:OU)--
79 I . 0 .0. .0 .0 u•••• JIp02 (CO)))-.·

9g0. I .0 .0 .0 .0 u•••• tU~-
!l 1 ) .0 .0 .0 .0 u·••• MPOfj-

982 ) .0 .0 .0 .0 u•••• PO&--

963 I .0 .0 . 0 .0 u•••• 'I'b(~)J•

§~~ I .0 .0 .0 .0 u•••• 'l'b10ll1) (C'O])-

) .0 .0 .0 . 0 u•••• 'ftsfCO:l)S•••

98G 1 .0 .0 .0 .0 u•••• HCDl:-

981 ) .0 .0 .0 .0 u•••• ox-
98a I .0 .0 .0 .0 u•••• Joe:-
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·.., ..·.., ..·..• ••·..• ••·..• ••, .., ..
• ••, ..
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1113 .. .0 .0 .0 UAe.........COH)-·
1114 .. .0 .0 .0 UAe... PuEIJrA-

lU" .0 .0 • 0 ·.il \lAe••• cacit ...
1116 .. .0 .0 .0 UAe... c.EDTA-
'117 .0 .. .0 .0 UAc." trnuAnU"
,'18 .. .0' .0 .0 UAc••• thnIAn13-
,'19 .0 .0 .0 .0 uAci... UDuAnt&-
1120 .. . 0 .. .0 t1lc'••• 0101n 2ItoJ12-
1121 .0 .0 .0 . 0 UAe••• MQClt...

',22 . 0 .0 .. .0 UAe+.. IIg'ElJTA.-
1123 .. .0, .0 .0 Ui\c:••• Un"-'nI1-
112~
1125 1 -.2.61 -.sn .0 .0 '11JOJl:•• Cl- ~Q19'

1126 2 .0 .0 . 0 .. ~+. $04-
1127 1 . 0 .0 . 0 .. DIOx.. HS04. ...
1128 1 .. .. . 0 .. 'ft)Ox•• OM-

1129 1 .0 .. .0 .0 ThOJl;•• HC03-
1130 2 .0 .0 .0 .0 "tbOJt•• eol-
1131 1 .0 .0 .0 .0 'ft'DX•• B(OM)"-

l1~') 1 .0 .0 . 0 .. 'rbOJc:u 8l0) COM,,·
11 :i 2 .0 .0 • 0 .. '!'bOx•• 840'5(OH,,,•
1134 1 .. .0 .. .. 'I'hOx•• Br-
1135 1 . 0 .0 .. .0 max•• AIIICO)) 2 ...

. ---'11~e , .. .0 . 0 .. !bOJl:•• .AmleoJ) h-

'137 1 .0 .. .0 .0 '!'bOx... clo&-
1138 1 .. .0 .0 .0 'ftaOK... Hp02 (OM 12-

1'39 1 •0 .. .. .0 ftOx•• Rp02CO]"
1140 , .. .. .0 .. TbOx... .tfp02 rco:!t 2.·
1141 I .. ... .0 .0 ~.. NpO~(CO)l?.-

1142 1 .. .. .. .. '!'bOX•• H2POoti-

'143 2 .. .. .0 .0 ~•• HP04-
1144 , . 0 .. .. .. 'nK)X... POe.-
1145 2 .. • 0 .. .. 0 'I'bCr.I;•• ftJlBot) 3-
1146 1 . 0 .0 .. .. '!'bOle.. n.COHJlICO))-
, 1ol7 I .. .. .. .. TbOJt.. TtIlccn. 5...
1148 1 . 0 .. .. .. TnOx•• HOx-
114!! 2 .. . 0 .. .. 'DJOK•• OK-

1150 1 . 0 .0 .. .. ~•• Ae-
1151 1 . 0 .. .. .. Ttlox... lAc'"
1152 1 .. .0 . 0 .. ftIOx•• H2elt-
1153 2 . 0 .0 •0 .. -n.ox++ KeLt...
1154 I .0 .0 .0 .. Th~•• ctt---
1155 I .. . 0 .. .0 'I'bOx,•• H3E!:I7D...
1156 I .0 .0 . 0 .. TbOX" tuEDrA-
11(,7 , .0 .0 .. .0 ftOJr:•• HED'!74o-
1158 , .0 . 0 .0 .0 n.ox•• EUtA••
1159 I .0 .0 .0 .0 Tbox.. M'IElJ'rAc-

"f,' 2 .. .0 . 0 .. 'ftIOx.... ~2C'1t•
111 J . 0 .0 .. . 0 TbOx•• NP02I!DfA....
1152 1 .. .0 . 0 ... ~•• ~:zox-

1163 , .0 .0 •0 .. ~OX•• U(OH) ••eo3j~.1l

l1g~ 3 .. . 0 .. .0 ftJOJl:•• I' (COli) S•••
11 5 2 .0 .0 .0 .0 '!'bOx.. U (sot!) ,.

1100 1 .. • 0 .. .. 'ftIQX.. PlJIlCO) l2~
1167 2 .. .. .. .0 'ItIOxu NCCO])h-

1'~ 1 .. • 0 . 0 .. '!'trOX+. PuED'rA...

11 9 1 .. .0 .. .0 TttOx••. cactt-
1170 2 •0 .. •0 .. . 'I'bOx.+ C&ED'rA-
1171 3 .. .0 .0 ... 'ftrOlC•• lJZ:l.uAraU-

1172 1 .. .0 ·.0 .0 TbOx•• trIN1tDn-
117:1 2 .. .'0 .. .. naox•• lJIWAD.I'-
11t4 2 .. .. •0 .0, ~ .... UCOIC)1CCOJ)Z•
11 r, 1 .. .. .. .0 n.ox+... Hge1t ..
11"16 2 .. 0 .0 •0 .. ThOxu MgBD'E'AIl

lln I . 0 .. .. .0 TbOllt•• Uft,\1AlIll-
11;"B
1179 .227 2.1§t .. -.102 AIIA.c •• Cl- "ott6
1180 .. .. .0 .0 AaA.c •• sot_
l1el .0 .. .0 .0 AmAc •• HS04-
l1B2 •0 .. .. .0 M1Ac•• OM-

11113 .0 .0 .. 0 .0 AmAc •• KCOJ-

11~4 • 0 .. .. .0 ~e•• CO] •

11 5 .0 . 0 .0 .0' AMe...(OH ......
,IB6 .0 .. .0 .0 AmAr:...]0] rOMI II·
,1117 .. .0 .0 . 0 AMcu NOSIO)lJ'•
11gB .0 .. .0 .0 ~C". Br-
, 1 ~) .. .0 .0 .0 AMcu MCCOl) 3-
1190 .. .. .. .0 AmAr•• AmCCOU:I--
1191 .. .0 .0 .0 AIlIAc•• <:101-

118? .. ' .0 .0 .0 AMCU" NJI02 rOll I 2":I' :l .0 .. .0 .0 AMc•• N)::102COJ-

'194 .. .0 • 0 .. Am.\Cu NpOa("C'O]l~.-

1, ~)!1 .. .. .. .0 ....c •• 1tp02fCOltJ••-

11rr .0 .0 . 0 .. ""c•• KJpO"-

" 7 .. .0 .0 .0 AIIIl\c". HPOI-
1196 .0 .0 .0 .0 AA\e+" POt.-

1~1l8
.0 .0 .0 .0 J'.I!'Ac•• 'I'b(sou,·.. .0 .0 .. AMc.. 'Th(OIl) J ~CO)l-

1:1.01 .0 .0 .0 .0 ~C" ""CCO),s...
1202 .0 .0 .0 .0 AMc•• BOx"
1203 .0 .0 • 0 .0 ~C•• ax•
120~ .. .0 .0 .0 AMc+-. At-
1205 .. . 0 .. .0 AdC'•• .Lac-
1206 .0 .0 . 0 .0 AMc:." lOcI t ..
1207 .. .0 .0 .. AIIlA~•• ·HC.lt-

1208 .0 .0 .0 .0 AMc•• Cit--
120\) .0 .0 . 0 .. ABAc•• H'3ED'l'P....
1210 . 0 .. .. .0 AMc·· JQl:D'ra.•

1211 .0 .0 . 0 .. AMc••~••

1212 , .0 .. .0 .0 ~•• EDTA··
12.13 ] .. 0. .. .0 .. AMc•• ~.-
1214 2 .. .. .0 .0 ~C:'" Np02Clt-

'2'r. ] .0 •0 .. .. .MAc•• Hp02BDTA••-
1216 I • 0 .. .. .0 ADA.c•• H):lC2Cb1:-

1:1.17 '" .0 .0 .0 .0 AIIA.C•• U(OH). CCO:J Iz..
121B l .. 0 .. •0 .. AaAc.-. U(COJ) 5...

1219 J. .. .0 .0 .0 AMc.... 1J (SO«)3-

1220 1 • 0 .. .. .0 ~ ... Pu'COH2·
1221 2 .. .0 .0 .0 AIIAC•• PloICCD:Jt]--
1222 1 • 0 .. .. .0 AmlLc •• Pum::J'I7.-

12:1.3 1 .. •0 .. .. AlBAe'" cae1t-
1:2C!~ 2 .0 .. . 0 .. ~.. CaEI7I'Ji_

1225 ·3 .. .. .. .. 0 AlDAc•• Unl.lAn12-
1226 1 .0 .0 .0 .0 ADA.e" U'nuAnl3-
1227 2 .. . 0 .. .0 MlAc.. UDuAn... •
'228 . 2 .0 . 0 .. .0 ~•• utOH) 2(CO]))-

1229 1 .0 .0 . 0 .. MiAC''' JllgClt.--
1230 2 . 0 .. .. .0 AI!'Ae •• NoBUrA-
12a1 1 .. .0 .0 .0 . MAc" un\&Ann-

m~ - ••512 6.333 .0 . 0 AmLac•• cl .. ltOl16
1234 .0 .. .0 .0 AaLaC'.. S04I_

1235 .0 .0 .0 .0 MLac•• Msot-
1236 •0 .. .. .0 A..m.t.c•• ON-
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"" .. .. .. .. lE1O. "'1_."

'lli .. .' .. .. lElt. "'I<.1I1t<:oll-, , .. .. .. .. lItlt. "'leolIS",

"" .. .. .' .. ""It· _-
,~, .. .. .. .. IICI .. lIZ•

1~ .. .. .. .. lItlt. ""•.' .. .. .. OC:I .. IAC-

1~
.. .. .. .. lICit. IOClt_.. .' .. .. lItn. III:lt•

'ill .. .. .. .. lICn. ett._
I 71. .' .. .. .. lICit. 1Oam._
,n .. .. .. .. lICit· -_.
1313 .. .. .' .. lIC1<.

_.

m; .. .. .. .. lICit>
_.... .. .' .. IIO:lt. Mmno_

m~
.. .. .. .. IIO:lt. -"Clt•.. .. .. .. ""It. IlpCl2mn•• _

m~
.. .. .. .. Wit. 1lpCl2O>r-.. .. .. .. lICit. UtOM1OtCO.U"

'1I' .. .. .. .. WI.. uICO'IS",, , .. .. .. .. lICit. UI .... llo

liM .. • .. .. lICit· "'IO:O'I~-.. .. .. .. lICit. "'10:0111·_
139~ .. .. .' .. lICit. ~_

'fi' .. .. .. .. oc:lt. c.cu_

1 ~ .. .. .' .. ""I.............. .. .. .. ""It. _no

1m .. .' .. .. oc:lt. _u-.. .. .' .. lICit. _ ..., - .. .. .. .. ""It. UIOMI]ICOJ1Jo
1391 .. .. .. .. ""It. "lICIt-

1m .. .. .. .. ""It· N;EI\'I'1l'.. .. .. .. ""It. _n_
13!4

Il!l ,
~Il' 5.'" .. .. lILoO~••• CI_, .' .. .. .. uLoc••• _ •, , , .. .. .. .. lILoO•••• ..-_

1m
, .. .. .. .. lILoOc'" 011', .. '.' .. .. l/LoO<"'" _J_
0 .. .. .. .. .....,••• o:ol-, , , .. .. .. • l/LoO<"'" .10111.-

"8l , .. .. .' .. .......,. •••l'J101110_

" 0 .. .. .. .. _ ••• -..51.1110'
,,~ , .. .. '.' .' ........ 'r',= , .' .. .' • tIIA< ••• "10:0')2-

l:~
, .. .. .. .. 0l0K••• "IO:OlU·-, .' .. . .. .. tIIA< ••• elc<_

1~
, .. .. .. .. lILoO•••• _~10lI1~-, .. .. .. .. """.... _~O:Ol·

1410 , .' .. .' .. tIIA<••• _~IC01.~._

1411 . , .. .. .. .. """•••• _~10:0111·..
1612 , .. .. .. .. """•••• 10 .... _
1-\'3 , .. .' .. .. """,,,..........
141. 0 .. .. .. • tIIA< ••• ~.-1m 0 .. .. .. .. _ ......I"U", .. .. .. • III.K••• "'ICMIl tCOIl·
1-\17 , .. .. .. .. C\oa<......1..... 15...
,.,~ , • .. .. .. .......... --'" 0 .' .. .. .. .......... lIZ'
1~~O , .. .. .. .. .......... ""--
14.:11 , .. .. .. .. .......... ~-
1422 , .. .. .. .. tIIA<••• lOelt_
1423 , .. .' .' .. I/LK••• ""n.
1~2~ , .. .. . .. .. U\.Ac... eH'-

"" 0 .. .. .. .. lILoOe... 1Il ...... _,m , .' .. .. .. lILoO.... -_.
1627 , .. .' .. .. """,... _.-
'-\2S , .. .. .. .. I/LK...........

"" 0 " .. .. .. u................_
,,~ 0 • .. .' .. .....,••• IlpCl2Clt·
,.31 0 .. .. .. .. III.K'" lIJ'Call>f.....-
.~32 , .. .. .. .. """•••• II$>C~"'"

"!J 0 .. • .. .' _ ••• UICIllttCO'U"

"
, .. .. .. .. """.... UlCOljS'"

'lli 0 .. .. .. • """,, ••• UI_j"

" , .. .. .. • """•••• "'I<:OIl~-, , 0 .. .' • .. lILoO•••• "'ICOIl1o-

"j1 , .. .. .. .. """.... ~-
143. , .. .. .. .. ........ c.cU·,U, 0 .' .. .. .. lILoO.... C_•

'"' 0 .. .. .. .. \Ita<••• _n_
,~, , .. .. .. .. ................u-.." , .. .. .. .. III.K'" ..........-
,u' 0 .. .. .. .. ......... u,,,"Ulco.ll·

'U' , .. .. .. .. ........ """It_
1m , .. .. .. .. 111.0<"""'-', .. .. .' .. U\.Ac••• _n·
U4S

'"'
, _.~Ul '.'515 .. .. """•• cl-

1:r. 0 .. .. .' .. """.. _., .. .. .. .. """.. --
1~~2 , .. .. .. .. """.. 011'
1-\!oJ , .. • .. .. _.. -,-".. 0 • .. .. .. t,oI)o•• col'
I~S~ , .. .. .. .. """...(011)0-

U~~
, .. .. .. .. """.. "')("").-
0 .. .. .. .. """.....OSICK)O·

1451 , .. .. .. .. """....-

'"
, .. • .. .. """....Iecll.·

'''' , .. .. .. .. UO>!....ICOll"-

'"'
, .. .. .. .. """.. cl... •,.., , .. .. .. .. """.. IlpCl2ICKU'..~ , .. .. .. .. \lC>:•• ....,.,.,.-

Ufs 0 .. .. .. .. """•• IOpCl 1<:oIU'-, .. .. .. .. """•• IlpCl2ICOIl"'-

1:~
, .. .. .' .. """•• ou .... -, .. .. .. .. """.........

1m , .. .. .. .. """....... -
0 .. .. .. .. """.. "'I_ll'

1470 , .. .. .. .. """•• ThIOllIJI...... -
1471. , .. .. .' .. """.. Thleclll'"un , .. .. .. .. _.. --1-\13 0 .. .. .' .. """.. "".147. , .. .. .. .. _..

~-
Ui~ , .. ... .. .' _..

~-

1~7a , .. .. ..' .. """•• Idclt·
14n 0 .. .. .. .. _.. ..".
'''I

, .. .. .. .. """•• elt··
147 0 .. .. .. .. _.. ---U!, , .. .. .. .. _.. -_., .. .. .. .. _.. _.-
US~ 0 .. .. .. .. _.. _.
1.U , .. • .. .. """...........-
1~8~ 0 .. .. .. .. \lC>:•• _~elt•
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10185 • 0 .0 .0 .0 uox•• Np02B:DTA....
1486 .0 .0 .0 .0 uox.•• "P020.·

.1487 . 0 .0 .0 .0 uax•• OloHltICOl):a••
U88 .0 .0 • 0 .0 UOx+. UICQ)JS•••
1.189 • 0 .0 .0 .0 oox•• UC~~l•
14!!() .0 .0 .0 .0 1JiOJI;•• pqC(01)2-
1421 .0 .0 .0 .0 uox.•• P\lCCOJU.·
149:1 .0 .0 .0 .0 VClIl:.. Jl\alDrA-
1493 .0 .0 • 0 .0 vox•• eaClt..
1494 .0 .0 .0 .0 vox•• C&I!:D'rA.-
1495 .0 .0 .0 .0 VOx... U'DUADU-
UOO .0 .0 .0 .0 uox.. ~u·
1497 .0 .0 .0 .0 UC':lC•• Qn\&ADI&-

14~ .0 .0 • 0 .0 uo.•• UIO'U2ICOJt2•
14.• .0 .0 .0 .0 UOX.. M;Cit-

1S&? .0 .0 .0 .0 UOx•• tlQEDTA-
1S 1 .0 .0 .0 .\ uox•• U'DuAnU-

1502
1!.lOS 1 1.3)9 4.'" .0 .0 ~••• el- ~0t96

1504 :t. ·.0 .0 .0 .0 ~••• 504_
1505 1 .0 .0 .0 .0 '!'bAe••• MS04-
1506 1 .0 .0 .0 .0 'fbI.c••• OM-
lW7 1 .0 .0 .0 .0 mAc••• NCO]-

15~ 1 .0 .0 .0 .0 ~.+. cos-
159 1 .0 .0 .0 .0 ThAt••• 1.0K)4-
,510 1 .0 .0 .0 .0 ~••• 130] COM' t-
1511 1 .0 .0 .0 .0 'l'bAC••• Bt05CoMit.
151:1 1 .0 .0 .0 .0 'lbAC••• It-
1513 1 .0 .0 .0 .0 TbAc.... AIICCO)U-
1514 1 .0 .0 .0 .0 1bk:... M(CO)))-·

1515 1 .0 .0 .0 .0 Tbk••• Clot-
'1516 1 .0' .0 .0 .0 'l"bAC••'+ Hp02: 10M) 3-
1517 1 .0 .0 .0 .0 "lbAc:=..... Np02CO)-
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1m • .. .. .. .. ......... --, .. .. .' .. """"'0.'
lif, • .. .. .. .. _ •• K_

. , .' .. .. .. ......,•• Iooc-

il • .. .. .. .. ......... 112C1t_, .. .. .. .. ........ Kit·, .. .. .' .. ...... c...•·, , .. .. .. .. _.. -_.
• , .. .. .. .. ......... n_·
• , .. .. .' .. ....... .. -w•.-

1m , .. .. .. .. ......_.., .. .. .. .. ...................-, .. .. .. .. _ •• _~cn·
:~11 , .. .. .. • ........................

'l1H • .. .. .. .. _.. _-, .. .. .. .. ........ UI"'14IC1lll'"

'174 , .. .. .. .. _ •• vfemlS'"

'w , .. .. .. .. ......... VI_U'

Ill, • .. .. .. .. _·· ... ICIlln-, .. .. .. .. ......... "'ICOln··

!m • .. .. .' .. ......... _-
• .. .. .. .. ........ COC't·, .. .. .. .. ...................
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19~1 ) :0 . 0 ... .0 PuoAC•• Ul'NAtJ.U..
1eaz 1 . 0 .0 .0 .0 PuAc.. vnuAftU ...
1983 2 .. .0 .. .0 JIuA,e:•• lIQUAD't-
1984 2 .0 .0 .0 .D PuAc+. DcotUaCCO))2-
1985 1 .0 .. ... .. 0 1J\aAe:•• ftIlCit-
1986 2 .0 .0. .0 .D P\lAe+. 1!Ig'DJTA_
1987 1 .0 .0 .0 .0 P\IAe... unuADl1-

'l~ 1 -.UU .0 .0 .0 PuOx+ Cl- Ratt6
1~ 1 .0 .0 .0 .0 Pu'OX+ 504-
1991 1 .0 .0 .. .0 JIuOJI:+ tu'06-
19~ 1 .0 .0 .0 .0 PuOX. OM·
1993' 1 .D .. .. .D P\IOJII+ HC03-
19!'4 1 '.0 .0 .. .0 PuOX. CO)_

1!l9" 1 .D .. .0 .0 """,. JI.MI<-
. 1906 1 .D .0 .0 .. ~. no] tOH) ,-

l~i 1 .0 .. .D .0 PUOX. .60S tc»U ....
1l1!!8 1 .0 .0 .D .D PUOX+ Ir-
1999 1 .D .0 .D .0 PuOJr:+ MCCO)) 2-

. 2000 1 .0 .0 .. .0 ~. ",-CCOlth-
2001 1 .0 .D .0 .0 PuOx+ clOt-
2002 1 .0 .. .. .0 PuQx. 1fSIt02 COHI,3-
2003 1 .0 .0 .. .. PuOx+ JfPO,ro3·
2004 1 .. .D .. .D hOx+ Np02 tCOI )l.O'

~~
1 .0 .0 .0 .. PIlOl<+ ~2ICO)Il"-

1 . •0 .0 .D .0 P\I01l. K2POC ..
2007 1 .D .0 .D .. P\IOx. ~.
2008 1 .D .D .0 .0 PuOJ(+ poc....

2009 1 .. D .D .D .D PUOX- '" (S04I) :) It

2&10 1 .D .0 .0 .0 P\tOX. on. (OKl :I tCOl) -
2 11 1 .0 .D .. .0 Puox- n.lCO]. !I •••
2012 1 .0 .. .0 .D PuOX+ HQX-

2013 1 .0 .0 .0 .0 PuOJl;+ ox-
2014 1 '.0 .. .D .0 PUOX. Ae...

201S 1 .0 .D .. .0 PUOX+ t.c·
~016 1 ,0 .D .. .D PuOx+ tacit-
2017 I .0 .. .. .0 puox+ )l't'Jt-
2018 1 .D .0 .0 .. PuOX. cit-_-
2<119 1 .D .D .D .. PuQJt+ K)EIJ'D-·

2020 1 .0 .D .. .D PuOk.. IQEDTA-

20~1 1 . 0 .D .D. .D PUOX- KEI7D.....

~2~
1 .0 .D .0 .D PUO•• an7L••
1 •0 .0 .0 .D ""'ox. MEDTA...

202.1 1 .0 .0 .0 .D P\&01(+ »po2C'1h
2025 1 .D .0 .. .. PuOX- 1rfPQ21J7rA••- ....
2026 1 .0 .. .. .0 PuOlI+ N):102OX-
2027 1 .0 .0 .D .D PUOX+ UCOK),&CCO)U••
2028 1 .. ... .D .0 PuOX. uccou 5•••
2029 1 .D .0 .0 .. PuOX· OCSOtU-
2030 1 .0 .. .. .D PUOX+ P\I CCOl U-
2031 1 • D .0 .0 .. PUOx" PUCCO)))--
2031 1 .0 .. .D .0 PuOx. Pum1'A-
2033 1 .0 .0 .0 .D PuOX. CIIctt-
2D34 1 .. .0 .0 .0 ~.. CamrA-
2035 1 .. .0 .0 .. PuOX. UDuAD12 •

~gi~
1 .. .0 .. .D· ""'ox. UlNADI3-
1 .. .. • D ... Jl\aO:J.. unuAllU,..

~~~
1 .0 .0 .0 .0 "I\aOx.. UCOH)2CCOlU-
1 .. .. .D .0 P\lOX. MgClt-

2040 1 .0 .0 .D .0 P\tO:C. ttgs::;on.-
2041 1 .D .0 .. .. P\IOX. on~l1-
2042
28tl 1 -.0572 '.)]1 .0 .D JlU,J."acu cl- ROC96

2 4 1 . 0 .. .0 .0 PuLec ... ~- .
20~5 1 .0 .. • 0 .. Il'l.I£"ac.... KSOC-

2046 1 .0 .0 .0 .0 ,Put.o•• OM- .,"".
2,0017 1 .0 .0 . 0 .. PuLaCH HCC3·
2048 1 .D .. .0 .0 PuLse,.. CO)-

20<l9 1 • 0 .. .0 .. ~c.. BCOH)4-
2050 1 .0 .D .D .0 ~cu .lO) COH)t-
2051 1 .0 .0 .D .0 PuWe" .tOStOH" ..
~O52 1 .. .0 .D .0 PWAc•• Ir-
20SJ 1 .D .0 .0 .0 Pu1A.e.. AmtCOl l2-
2054 1 .. .. ,0 .. .P\llAe.. M.t'd3)J:--

28
5

"
1 .. .. .. .D P\a.L8c.. clot-

~ 58 1 .D .0 .D .0 PuL8.e.. NPOZCOH,2-
~{)57 1 .0 .D . 0 .. JlUl,Acu 1IP02CO]-

205~ I .. .D .0 .0 PuLac•• Np02 ceo)) 2-·
205 1 .. .D • D .. PULecu ~.2(t'O)JJ.. -
2Cl60 1 .. .0 • D .. PuLac.. 1I2,o,t-
2001 1 ... .D .D .0 P\I.1..lIlc•• KPOt-
2062 1 •0 .. .0 .0 PuL8c•• peM_..

2063 1 .. .0 .D .. P\.I.LIIlc•• 'l'bCSOC)J•

~~~
1 .. .. .. .. ~c•• 'fbtOHt](COH-
1 .. .0 • D .. ~c•• 1'bfCO)15•••

2066 1 .D .D .D .0 Pu.L4c.. "OX-
2007 1 •0 .0 .D .D Pul.oAe•• 0)(•

2068 1 .. .. .. .0 PtJ.lAe•• I.e-
2069 1 .0 .0 .. .. Pu.Lee•• Lac":
:20,0 1 .. .D .D .0 P\.aL&e.. H'ZCl t-

2871 1 • D .. .0 .. 1'\lLal;:•• HClt-
2 72 1 .D .0 • D .0 P\U.acu cit...
2073 1 ,D .0 .D .D ~r:•• tOEDn-
2074 1 • D .D .. .. PuLee... K2ED'!'A•
2075 1 ,. .D .. .0 PuLac•• HED"l'a.o-
~076 1 .D .0 .0 . 0 PuLac•• EDT.....

2077- 1 .. .. .. .D P\&Lac•• ~.-
2078 1 .. .. .0 .D ~c.. IfpOZCltc
2079 1 .0 .. .0 .0 P\l.LAc·u Np021iU'tA..-
2080 1 • D .. .D .. P\lL&c" Np02())(-
2081 1 .. .D •D .. F'\&lAc.. U(OHHtC:OllZ· •
:?OS2 1 .. .D .. ..D NWc..· U(CO»S...

~gll~ 1 .0 .. .0 .D hl"Bc.. oCSOtl311

2{)~S
1 .. .. .0 .D P\lIAcu PulCO]):I-

1 .. .0 .0 .D PuJ"ac•• PuICOJ))··

2086 1 .. .. .0 .D PulAc•• ~-
2087 1 .0 .0 • D .. ~C" cacit-
2088 1 . 0 .. .. .. PuLe.c.... CaED1"A•
2089 1 .. .D .0 .0 ~ P\lYe... un\IAD'2-
2090 1 .. .. .. .. PuLac•• tIInIAD,)-
2091 1 .. .. .. .D P\1Lac•• Um.&AnU-
2092 1 . 0 .. .0 .. PuJA.C'•• UtOHJZ(COJJ2-

~~
1 .. .. .0 .D PuJA.C'•• tlgClt-
1 • D .D .. .0 PuLac.. MrgID'I'A•

2.09" 1 .D . 0 .0 .. PuLae.. trnuAIIl1 ..

2886
2 7 .1'" .0 • D .. caAe. el- analOG)' w/lJg••

2098 .. .D .D .0 c.Me. 5(M,_

2099 •0 .. .0 ... c.aAe. HSOt ..

2100 .. .D .. .0 CaAe. OM-
2101 .. .D • D .. caa.c:. MCOl-
2102 .. .. .. .. CaAc:. eol_
2103 .D .. .0 .D C&Ac. BtOW •• -
210~ .. • D .0 .. CaM'. 830) (OH.t~
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2105 1 .a .a .a, .a CUe_ MOS CONl i.•
2106 1 .a .a .a .a caac. ar-
2107 1 .a .a .a •0 c:.Ae:. Aa ICOl u. ...
2108 1 .0 .0 .a .a cue. MICO) J)--
2109 1 .a .a .a .0 CM-e. Cl04-
2110 1 .a .a· .0 .a CM-e. ""'1 10M) 1-
2111 1 .0 .a .a .a C&AC+ 1tP02C03-
2112 1 .a .a .a .a CaAc. 1tp02 ceo) J2-·
2113 1 .a .a .a .a caAe:. fiP021COJ I ) ••-
2114 1 .a .a .a .a CaAc;. K2..P06-

211!' 1 .0 .a. ,a .a C&Ac:. KPQ4-
2116 1 .a .a .a .a eMil:- PeN.-
2117 1 .a .a .a .a C....e. TbI604Jh
211S 1 .a· .0 .a .a teAe:- ftIOtnHC'O))-
2119 1 .0 .a .0 .a CaAc:. TblC01)S•••
21~O 1 .a .a .a .a e....~. HOx-

2121 1 .0 .a .a .a CUe:. ox-
2122 1 .a .a .. .a CtlAc'- A,c-

2123 1 .a .a .a .a CaAc. Lac-

21N 1 .a .a .a .0 C&Ac:+ tQCit-

2125 1 .a .a .0 .a CaAc:. Heit-
212G 1 .a .a .a .0 CaAe. cit-·
2121 1 .a .. .. .a Ca,k. HJ£D1"A-
2128 1 .a .a .a· .0 CaAc:. JOED'I'A-
2129 1 .0 .0 .a .a (-.At. KRDr.A.- •

2130 1 .a .a .a .a CaM::. £tPrAc.
2131 1 .a .0 .a .a C~. A,D£D'TA-· ' . ~-

21 55 1 .a .0 .0 .a CaM:. Np02Clt-
21 1 .a .. 0 .a .a CaAc:. 1!fp02a:rrA"-
2134 1 .a .a .a .a eaAe_ tfJ'02OX-
21J!i 1 .a .a .a .a C&\c+ U(OH''''eo)~.·

2136 1 .a .a .a .a cUe_ u lCOU 5···
2137 1 .a .a .a .a C'&Ac+ Ulsotll •

m~
1 .a .a .a .a cUte. '''HCOl) 2-
1 . .a .a .a .a c.Ac. PuICO).h-

2140 1 .a .a .a .a C&Ac. Pu.lZ7rA-
:.!141 1 .a .a .a .a e.IlIc:. cecit-
2142 1 .a .a .a .a caAC. caEI7rA-
2743 1 .a .a .a .a C&Ac:. on\lAn';II-
214J 1 .a .a .a .a caAc. Uh\&Ann ....
2145 1 .a .a .a .a CaAc::. U!NAn'4-
214(' 1 .a .a .a .a CeAt:- UloHUCCO:Jl2•
21.17 1 .a .a .a .a CMe:_ tlgCl t ...
2148 1 .a .. .0 .a (Me:_ MgED'l'A.•

2149 1 .a .. .a .a CMe. tJauAnU",
2150
2151 1 .a .a .a .a CalAc:- <:1-
2152 1 .a· .a .0 .a Ca.!Ac+ SOfI-
2153 1 .a .a .a .. 0 (alAc:_ HS04·
2154 1 .a .a .0 .a C&Lee. OM-

2155 1 .0 .0 .a .a eat..-c. NCO)-

2156 1 .a .a .a .a caLac. CO) •

21f>7 1 .a .0 .a .0 calAc•• COM) 4-

. 21S~ 1 .a .a .a .0 c.al..Ac. 8)0) COK) t-
215 1 .a .0 .a .0 CaLae.....OSCOH) ••

2160 1 .a ,a" .a .a cawC'••r-
2161 1 .a .0 .a .a eal4e. MCCOl)2-
2162 1 .a .a ·.a .a Ca.!Ac. MCCO)))e-

Z163 1 ' .0 .0 .a .a C.aLIle. Clot-

m~
1 .0 .a .0 .0 caLe..C. ftI;102CO'U'-
1 .0 .0 .a .a t::a.t.-c. Np03C03 ..

2166 1 .0 .0 .0 .a CaLac. NP02 (CO) 141-"

2167 1 .0 .0 .0 •0 C&Le~. Np02 ceo) t } .....
2168 1 .0 .a .a .a CalAc:• .ufO'-
211m 1 .0 .0 .a .a C&lAC. KPO'•
2170 1 .a .0 .a .a CaLaC'. POt.-
Z171 1 .0 .a .0 .a caL6c. 11:ICSGtU·
2172 1 .a .0 .a .a ~C'. '!'hCOHJ3CCO)-
2173 1 .0 .a .0 .a CaLac. TbCCO) 5-·•
")'~4 1 .a .a .a .a CaLae. HO:lC.-

217f> 1 .a .0 .a .a CaLaC'. ox-
2176 I .a .0 .0 .a CaIAC'. AC:-

2177 1 .0 .0 .a .a CalAc. Lac"

m~ 1 .a .a .0 .a CaLee. K2Clt-
Z17 1 .a .0 .a .a ~e" Kelt-
21S0 1 .0 ,a .0 .a C&lAlc. Cit--

mt I ,0 .a .0 .a c......c. Hl'DJ'tA-
I .a ,a .0 .a C&1A:c. 1Qm::r:t'A-

2183 1 .a .a .0 .0 C'-.LIlc:. KED'J'A.-
2111~ . 1 .0' .a .a .a C&tAC. EO'rA.-
2185 1 .a .a .a .a e...t.6c. AaEtftA--
218G 1 .a .0 .a .a C'aLae:. N,p02Clt-
2187 1 .a .0 .a .a CQAc. ttP02EtFtA..-

21~8 1 .a '.0. .a '.a cat..C. NpO%OX-

21 9 1 .0 .0 .a .a c:.alAC'.OCOH).CCO))2:_•

2190 1 .a .a •0 .a c.aLIlC. 0 CCO)) 5•••

2191 1 .a .0 .a .a CalAc:. UCSOI))·

~192 1 .a .a .a .a CALac=. Pu ICO)) z-
2193 I .a .a .a .a C&Lac. PulCO))]--

21~4 1 .a .a .a .0 Cat.,e. PuED'l'A-

219f> 1 .0 .a .a .0 C&Le,c. eac:lt-

m~
I .a .0 .a .a CaLllc. Ca!DPo•
1 .a .0 .a .a C~C. tJn\&AnU-

21~ I .a .0 .a .a Ca&..c. tlnuMU-
Z1 _ I '.a .a .a .a CALe.c. UnuAnU ...
2.200 I .a .a .a .a c:aL&C. UCOH)2CCOlI4l:11

2201 1 .0 .a .a .a cawc:. 1HgC1t-

2202 1 .a .a .0 .a CaLac· ttg~•
220~ 1 .a .0 .a .a c.....c. vnu.Al\tl·
220~
2205 1 .Ut, .a .a .a _. "1- Racne
2205 1 .0 .a .a .a . MgA.e. SOh

2201 1 .a .a .a .a MaAe. Msot-
2208 1 .0 .a .a .a KgAc·. OK-

2209 1 .a .a .a .a ItG-'c. NCO)·
2210 1 .a .a .a .a H;Ac. COle
2211 1 .a .a .0 .a lIlJAC'. 8 cott}.-
2212 I .. a .a .a .0 ttgAc. "0) 10M) .. -

2213 I .0 .0 .a .a HgAc. IMOSCOH)t-
2214 1 .a .a .a .a IlgAc. Br-

221~ 1 .a· .a .a .a _Ac. AzI(C"O))2 ....

2216 1 .a· .a .0 .a If9Ac. A!lCCO) h-

?.217 1 .a .0 .a .0 MgAc. Clot-
2218 1 .a ,a .a .a _. >It>Ol/0HI2-

2219 l' .a· .a .a .a Molle. >It>02COl-
2220 1 .0 .a .0 .a tIgAc .. ~2 CCO)U.-
2221 1 .a .a .a .a MgAc. Np02ICO))"·

2222 1 .a .a ,a .a tIgAc • H.2 JI04,-

2223 1 .0 .a .a .0 HgAc:. lOOt·
222J 1 .a· .a .a .a ftgAc. POt·-

2225 1 .0 .0 .0 .a· Mo"". ",1S04ll-
2226 1 .0 .a .a .a Molle. ",IONlllCOll-
2227 I .0 .a .0 .a tIGAc. TbCCO))S•••

2228 I .a .0 .a .a HgAe. HOJc-
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.•1 -.006 <••5 .03 <.'1 -.065 .12 ."'0' .168 0 -.2' -.21 -.26 -,2' .1 O'

.0 .0 .0 .0 tIfluc:atth IItlGll J_

.0 .0 .0 .0 UnuCatl1+ P\a(C'O)3-

.0 .0 .0 .0 UlNCatU+ J!\aCCC))J--

.0 .0 .0 .0 UIIIuCatlh PuI!:D'b.-

. 0 .0 .0 .0 Unucatlh eacu...

.0 .0 .0 .0 'lJlNCatll+ c:aIDl'A-

.0 .0 .0 .0 UlJUCatl1+ UDuM.'~-

.0 .0 •0 .0 'UrnlCat' U UrNAa,1l ..

.0 .0 .0 .0 VlWl:atlh tJm&,Mu-
,0 .0 .0 .0 ~tl1. QCOH)2~CO)lZ.

.0 .0 .0 .0 UDuC'atth ltgCit-
,0 .0 .0 .0 \1rI\lCatU. MgID'1'A-

.0 ' .0 .0 .0 UDuCaUh U'Dt.IAOI1-

-.012 .07 .07 0 .0'" o 0 0 0 .41 .0 000000000000000000000000000 .... 1 W/2-HI tbttta . c:FWJ'011t •WJ' t6

.012 o 0 .005 o a 0 0 0 0 00000000000000000.0000 ••• 0. ~' 2 wJ)-HI tbeta
.00'7 a .0'2 a 0 0 0 0 0 OOOOOOOOOOODOOOOOOOOOOOOOOO ca, 1 .I'-39t tbeta

• . 10 ••• 0 .6. 0 000000000000000000000000000 1IlI' • w/5-391 th.ta cnJ601U
o 0 0 0 0 0 0 000000000000000000000000000 """N' 5 wl6-3" thota

o 0 0 • ... . 0 000000000000000000000000000 'H , 6 vl1-3'. thota ""Y'2•""to

o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MUICOMJ't 1 v/l.),. th.t.a
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 CdCOfU'I. w/'-u) theta
a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 '-'•• 1 , v/10-U. then
o 0 0 0 0 0 0 0 0 a 0 0 0 0'0 0 0 a 0 0 0 0 0 a 0 a 0 MCO)+I 10 w/u-nl tbeu
o 0 a 0 a 0 0 0 0 a 0 0 0 0 a 0 0 a 0 0 a 0 0 0 0 a 0 1b._.~ n w/12·391 tbeta
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 Pu••• l 12 v/u-nl tlleta

o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Hp02.: U wll"-ltl t.heU
o 0 a 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 U..... l 1" VIIS-)t. thet.a

o 0 0 a 0 0 0 0 0 0 0 0 0 ago 0 0 0 0 0 0 0 0 tJOH."1 is v/16"')9) theta
a 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 a 0 0 g 0 Uk.... 16 v/17-:n) th.t.

o 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 a 0 'ftIOx.. 11 v/l ....JfJ c.beta
a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 AM.c:.. 18 w/U-Ul tbaU

o 0 0 0 0 0 0 0 a 0 a a 0 0 0 a 0 0 a a .blI.ac" U "JZO"'Ul thet.a
o a 0 a 0 0 0 0 0 0 0 0 a 0 0 a a 0 0 MOX+ 30 "/U-U. Ut-ta

o 0 0 0 0 0 0 0 0 0 0 'Q 0 0 0 0 0 0 UC:1t+ 21 ,,122 ..n) theta
o 0 0 0 a 0 0 0 0 a 0 a 0 a 0 a 0 ut..c.... 2..2 "/21--)9) theta

o 0 0 0 0 0 0 0 (J 0 0 0 0 0 0 0 UOX.... 2) wI.24-,,) tbeta
o 0 0 0 0 0 a a 0 0 0 0 0 0·0 1Yoc"-. 24 "/25 '" t:1I_ta

a a 0 a 0 0 0 a 0 0 0 0 ° 0 TbC1t. lS "n5 n) tbeta
o 0 0 a a 0 0 0 0 0 0 0 a 1!'aU-e... 26 "/21 3t) t..lMtta

a 0 a 0 0 0 0 0 a 0 0 a ~.. 2'7 "nl..n) th.ta
o 0 0 0 0 0 a 0 0 0 O' _IOHU. 28 ./2t.... )9) t.heU

o 0 0 0 0 a a 0 0 0 PuCOl. 2' "J)O"'UJ thetA
o 0 0 0 a a 0 a a PuOH.. '0 "Ol-U) ~t.a

o a 0 0 0 0 0 a PulaH)]. U "01 )') theU
o 0 0 a 0 0 a PuAe.. :n vI)) )') theta

o 0 0 0 0 0 I'\IOJI;. n "nt..u) theta
a 0 0 0 0 ~C" ). v13S nl thet.e

o 0 0 a eMc. )S "/36 UI \bate
o 0 0 CaLAe. J6 ,,/n ]l1 tbet.

a 0 M;Ac.. '7 "131""1 t,b_u,
o _ ....e. ,. 1lIIIJ)9 ...". tllI.ta

0-.011 ." .'2 -.'13 .1' .13' 0 0, .02

o 0 0

o 0 0

o 0 0 0

o 0 0 0

o as. 5 0 0 - .01 0 0 0 0 0 0 a 0 0 0 0 0
a 0 0 0 .161 0 0 a 0 0 0 00 0 0 0 a 0 1:1

00 000 0000000000000
0000 0·00000·00000000S04.

00 000' 0000000000,.000·

o : 0 : : o· 0 : :. : : : : ~ : : : : :.: "SOt
0000 OOOOOOOOOOOOOOOH

00 000 0000000000000
ooooooooOOOOOOOOOOHCO]

o OOOOOOOOOOOOOOOOOOOOOOOOCO)
o 0 a 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 ~ 0 0 0 0 0 BIOlfU
o 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 8}O)fOH.4
o 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 .'OSCOM.'
o a 0 a 0 0 0 0 0 a 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 Ir
o 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 MCeD))]-
o 0 0 Cl 0 a 0 0 0 0 a 0 Cl a 0 0 0 0 0 0 0 0 Cl 0 0 MCC:O)U· ...

.02t'1 .0921 0 0 0 0 0 Cl 0 0 Cl 0 0 a 0 0 0 0 0 0 a 0 0 a Cl Clot- F1lSKH'C"
o 0 0 0 0 0 • 0 0 • 0 0 0 • 0 0 0 • 0 0 0 • 0 0 • Hp0210H12-
• 0 • 0 • 0 • 0 0 • 0 • 0 0 0 0 •• 0 • 0 0 0 •• 1IpC-
o 0 0 0 0 0 a 0 0 0 0 0 0: 0 0 0 0 0 /) 0 0 a 0 0 0 ~.-
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3430 .0 .0 .0 .0 0 •0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a a OK- M:lIDT....
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3434 .0 .0 .0 .00 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OM- JrIPOZClt.
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498. .0 .0 .0 .0 0 .0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 000 0000 0 0 0 0 0 0'0 0 0 0 0 0 KCO)- IIGClt-

~ij8
• 0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 .0.0 .0. p 0 0 0 0 0 0 IItOJ- ttgIi:D'rA•

.0 .0 .0 .0 0 .0 0 0 0 0 0 0 000 0 0 0 0 0 0 0 0 0 0'0'0· 0 (I. 0 (I 0 0'0 0 0.0 Q 0 lICQ)- Un_II-
~501 .• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 '0 0 0 0) 6 '0' 0 0 0 0 0 0 0 0502 .0 .0 .0 .0 0 CO,. atOM)'''!
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3517 .0 .0 .0 • 0 0 .0 (I -0 0 a 0 0 0 0 0 0 0 0 0 0 0 0'0 0 0 0 0 o.() 0 (I 0 0 0 0 0 0 0 0 CO). '!b(DIoUlC'O)- •
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3719 • 0 .0 .0 .0 0 .0 Cl 0 0 0 0 0 0 GOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11'- P\ltCOlI2;"

n~~
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3728 .. .0 .. .0 • .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 8r' ..,It·
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746 .. .. .. .0 • .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 M(C01l2- I.e-

37017 • 0 .. .. ••• .0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 M(CO))2- IAc-

m~
.. .0 .0 •• 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0'0 0 MlCO)j;Z- K2Cite

.0 .0 .. .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 AaCCCJ)2· ttClt:. , '. ~ " I
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~30 .. .. .. .0 • .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Cl04- 1.&c:-
JI . 0)62 .0 .0 .0 • .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 clot- taeit- 1tOl"
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.0 .. .0 •• 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 '0 0 0'0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 C:IOf· HBIn'~.-.. • 0 .. ... .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0 0 0 C104· ~_•

3838 • 0 .0 .. .• 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 " 0 0 0 0 0 0 0 0 0 0 C'106 ....~·-

JS39 • 0 .. .. ... .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 dOD' 0 0 0 0 Clot.. HpO'Clt-
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4213 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ... 0 0 6 0 0 0 0 0 0 0 0 0 0 ;. 0 0 0 0 HOX-O><e
4214 .0 .0 '.0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 HOX- A<:-
421f, .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 tI)X. we-
4216 .0 .0 .0 .00 .0 0 0 0 0 a 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MOX- IQClta

4217 .0 .0 .0 .00 .0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 a a 0 0 0 0 H0t- HC1t-
4218 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IIOX- Cit-·
4210 .0 .0 .0 .0 0 .0 0 0 0 a 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 HOX- KlanA-
4220 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 NOx- tQED'I'A-

4221 .0 .0 .0 .0 0 .0 0: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 a tIO;JI:- MEDTA--

4222 .0 .0 .0 .00 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a a 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 HOx.- I:D!'A••

4223 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 ~- AIIZOT"·-
4224 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 a 0 0 0 0 0 0 HOX- J!PO,cu-
4225 .0 .0 .0 .0 0 .0-0 0 0 a 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 HOx. Mp031!D'fA"·

4226 • 0 .0 .0 • .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 000 0 0 0 000 00 0 0 0 KO>t- JIpOlOx-

'k~27 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 HOx- UIOHII<oI-
4228 .0 .0 .0 .0 0 .0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a a 0 0 0 0 0 0 0 0 0 0 0 0 HOX- UICO))5-",-

47.29 .0 .0 .0 .0 0 .0 0 0 0 I) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 HOx- UI_ll-
~230 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1lOx- .... I<OIIl·

4~~~
.0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 frfOx-- Pu,eo"),,,·
.0 .0 .0 .0 0 .0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 HOx-_"-

4233 .0 .0 .0 •0 0 .0 0 0 0 0 0 0 0 Cl 0 Cl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 HQX... C:.Clt- .

4234 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 MO:ll;-C'~-

4.23" .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ,0 0 0 0 0 0 0 _- _n-
4236 .0 .0 '.0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0'0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 1lOx- _n-
4?.3i .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 Q 0 0 _- un_u-
4238 .0 .0 .0 . 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0 0 0 0 I) 0 0 0 0 0 0 0 0 0 a KOx- IIIOHI'I<01I2•

01239 .0 .0 .0 .00 .0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 HOx- IIgClt-
4240 .0 .0 .0 •0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 Ko><- Ilgmt"•
4:141 .0 .0 .0 .0 o· .0 0,0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 HOx- ",,_11-

~242
4243 .0 ,,0 • 0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ox.. ~•
424~ .0 .0 .0 •0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ox- L4~ •
4245 .0 .0 .0 .00 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 Q 0 0 00 0 0 0 0 0 0 ox. lQ'e1t•
4246 .0 .0 .0 .0 0 .0 0 0 0 Q a 0 Q 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 ox- Kelt-
.1247 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ox- Clt--
4248 .0 ;0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 GOO 0 0 0 0 0 0 0 0 0 OX.. H3EDTA-

4'-49 .0 .0 .0 • 0 0 .0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ax_ HlBDrA- .

4250 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 ox- MEDTA.. -

·1251 .0 .0 .0 .00 .0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 0 0 0.._ £D'rA-.

4252 . 0 .0 . 0_ • .0 0 • .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0'0 0 0 0 0 0 0 0 0 0 0 Ox- AcID1'I'A--

425:1 .0 . 0 .. .0 0 . • 0 0 0 0 0 0 0 0 a 0 O' 0 0 0 0 ·0 0 O' o· 0"0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ox_ NpQ2Clt-
4254 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o.x- Np01Etn"A..-

425~ .0 .0 .0 ,J'o 0 :: : ::: : : :.: : :: : ::: : :: ::: ::: :: : :: ::: : Ox. "polOx-

4256 .0 .0 .• 0 .0 0 0:!It- U COMI lcol-

42!'i .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ax_ OU:0115-.-

425~ .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q,[e UlSO.)]-

425 .0 .0 .0 •0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ax......CCO)u..

42f,' .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ox.. Pu,C:~)])J.-

42 1 .0 .0. .0 .0 0 .0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ox._ h£D'l'A-

426~ .0 .0 .0 .0 0 .0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O;JI.. eaCh.-
4263 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 Cl 0 0 0 Ox._ c:aa:rr,,-
:~fs

.0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ox- tl'r\uAn'2-

.0 .0 .0 •0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ex- t.JrnW\u ..
4266 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0: 0 0 0 0 0 0 0 ox-~..-
4267 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 ox- U,OMUCC'O))2-

426t! .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ox- ItgClt·
4269 .• 0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a a 0 0 0 0 0 0 0 0 0 o' ox- MgID1'A-
4270 .0 .0 .0 .0 0 .0 000 0 0 0 0 00 0 0 0 0 0 0 Cl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ox- VD\aAn.l-
4271
4272 . 0 .0 .. .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 ~. Lee-
4273 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ac.. ,fQCJt-

4214 .0 .0 .0 .0 0 .0 0 0 0 a 0 0 a 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 Ae- 1CClh
~12/!' .0 .0 .0 .0 0 .a 0 0 0 0 o· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o· 0 0 0 0 0 0 0 0 0-" 0 0 0 0 Ac- Cit--"
4276 '.0 .0 .0 .00 .0 0 0 0 0 0'" 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 /Ie- Kl!llTA'
42n .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O' 0 0 0 0 0 0 0 0 0 0 0 CI 0 0 0 0 0 Ae- IQIt'rA-

42~B .0 .0 .0 .0 0 .0 000 0 0 0 0 0 0 0 CI 0 0 0 0 0 0 0 0 0 000 0 0 0 0 0 0 0 0 0 0 Ae·· KSI7fA--
421 .0 .. .0 •00 .0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 CI 0 0 0 0 CI 0 0 0 0 0 0 0 0 0 0 0 ~~- ~..,.
42g0. .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 CI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ac- MED'rA--
42 1 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 CI 0 0 0 0 0 0 0 0 0 0 0 CI 0 0 0 0 0 0 0 AC- NpO~Clt.

~282 .0 .0 .• 0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ae· Np01BDTA-...

·1283 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o' 0 0 0 0 0 0 At!- MPQ4:0lt-

42g4 .0 .0 .0 .0 0 .00 0 0 0 000 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 /Ie- U10""<01-
42 5 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 a 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I.e- U(CO" 5...

4286 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 Iu:- U(~)l,

4207 .0 .0 .0 .0 0 .0 0 0 a 0- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 A<:- PutCOl.,·
.4288· .0 .0 .0 . 0 0 .0 0 0 0 0 0 0 0 a 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 AC- PulCOl) l·....

4289 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 a 0'0 0 000 00 00 0 0 0 0 0 0 0 0 0 0 A~- PuED1'A'"
4290 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 CI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ae ... c ..Ch-

.\291 ;0 .0 .0 .0 0 .0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 Ac- CaEDJ'A-

42~ .0 .0 .0 .0 0 .0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 A(.- Vn"""'fZ ..
~2 :I .0 .0 .0 .0,0 .0 0 0 0 0 0 0 0 0 0 0 0 CI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ac- unuArll)-

4294 .0 .0 .0 •• 0 .0 0 0 0 0 0 0 0 GOOD 0 0 0 0 0 00 0 0 a 0 0 0 0 0 0 0 00 00 0 Ac··~""

4295 ... 0 .. .0 .0 0 .0 0 0 0 0 a 0 0 0 0 '0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ac· UCOJU1CC031:i1:-

:~E~
.0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 /Ie- IIgClt·
,0 .0 .0 .0 0 • 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 CI J.c. MgEDTA•

m~
•.0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 a o· Ac- Uh\IAnU·

4300 .0 .0 .0 .0 0 .0 0 0 0 0 0 o' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 LAc'" I12Clt-
4:101 .0 .0 .0 .0 0 .0 0 0 0 0 1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (I 0 (I 0 0 0 0 0 D 0 0 0 0 lAe'" Melt..
4~2 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 a 0 0 0 Q 0 0 0 L&~'" Clt.. -
01303 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 a 0 (I 0 0 0 0 0 0 0 0 0 0 0 CI 0 0 0 0 0 (I 0 0 0 0 a LAc· H)EDI'A-

438~ .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 CI 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 LaC'''' H)ID'J'A.·

~3 5 .0 .•0 •0 .0 O. .0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 Lac- KBIn'1.•.•

4306 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 GOO 0 0 0 0 tac- SPTA--
.1$07 .0 . 0 .. .0 o· .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 CI 0 a 0 0 Lee- AMEDfA--
4~8 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 O' 0 0 0 0 a 0 a 0 0 0 0 o' 0 0 0 0 0 0 0 0 0 0 0 Lac. ItpOZClt-
4JO!l .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 ~e- JIpOlEDrA---

4310 .0 .0 .0 .. 0 0 .0 0 0 0 0 O' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 ~<- Kp02O>t-

4311 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Lee:- U(OHJ)COJ-

4312 .0 .0 .0 .0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Lac- OCCOJIS.....

4313 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 COO 0 0 0 0 0 0 (I 0 0 0 0 ~c- U'SO.))_·,

4314 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 "'e- ~ceol)2-

431~ .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Lac· Pu. ceo)1)--

4316 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Lee- P\lEll'f"-
4317 .0 .0 .0 • 0 0 .0 a 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Lac:· C'acit ...
4318 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 we- C-.ttn"i\-
4319 .0 .0 ,0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Lee- UlNADI2-

~3~~
.0 .0 .0 •• 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 lAoe- _n-
.0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Lee- UMaAnU-

4322 .0 .. .0 .0 0 .0 0 0 0 0 0 0 0 0 (I 0 0 0 (I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 "'e- VCOH)2CC"O))2-

·m~
.0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 l.ae- IIgClt-
.0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~e- IlgEDrAa

4325 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c.C'... ~11-
~g26
4 27 .0 .0 .0 .00 .0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 "lelt· HClt-
4328 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 K2c:lt· Clt... .:.

4329 .0 .0 .0 .0 0 .000000.0·000000000000000000000000000 K1Clt- KlEI7fA-

4330 .0 .0 .0 .0 • .0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 H2elt- JQ£DrA.-

4331 .0 .0 .0 .0 0 • 0 0' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 H2elt-~•.•

4112 .0 .0 .0 .0 0 .0 0 0 0 I) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 a 0 0 0 taCit- I17'J"A··
4 3 .0 .0 .0 .0 0 •0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O· 0 0 0 0 0 0 0 0 0 0 0 0 tDclt· AIIIEIJID,••

4W .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 KlCtt.. MP02Clt-

4 " .0 .0 .0 ,0 0 .0 0 0 0 0 0 0 0'0 0 0 0 0 0 0 0 0 0'0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 H2elt- MpQ3EDrA.··
4336 .0 .0 .0 ,0 0 .0 0 0 0 0 0 0 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 -0 Q 0 0 IQctt- "polOx'
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[-0·1 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0000000000000000000:0;' 0 0 00000000000000
5082 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 o 0 0 a 0 0 0 0 a a 0 0 0 0 0 0 0 0 o· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5003 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000

~~
.0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
.0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0000000-000000000000000000000000000000

5ga6 ;0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
5 7 .0 .0 .0 .0 .0 ,0 0 0 0, o· 0 0·.... 0 0 0 0 0000000000000000000000000000000000000

~3
.0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 oooooooooOOOOOOOClOOOOOOoooooooooooooo
.0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000

5090 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 ~ 0 0 0 a 0 0 0 0 0 Cl 0 0 0 I) 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
5091
5092 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 o 0 0 0·0 0 a 0 0 0 0 0 0 0 a 0 0 a 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 a 0 0 0 KAe--cat.lon·Aniorl
ft093 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
5094 • 0 .0 .0 .0 ... .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
S09!i .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000 DODO 00000000
5096 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 o· 0 0-0 0 -0.0 0 1> 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[tOO; .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000

~~
.0 .0 .0 .0' .0 .0 0 0 .. 0 0 0 0 0 0 0 0000000000000000000000000000000000000
.0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000

5100 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0, 0 0 0000000000000000000000000000000000000
5101 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
5102 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
5103 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
51Q.4 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 oooooooooooooooaooooooOOOOOOOOOOOOooo
5105 .0 .0 .0 .0 .0 .0 0 0 0 0 0 • 0 0 0 0 oooooooooooooocoooooooooooooooooooooo
5100 .0 .0 .0 .0 .0 .0 '. 0 0 0 O' 0 0 0 0 0 0000000000000000000000000000000000000
5107 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 • 0 0 0000001) 0 00000 00'00000000000000 Q. 0 0 00000
5183 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000.00000000000000000000000000
51 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 • 0000000000000000000000000000000000000
5110 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 o a 0 0 0 0 0 0 0 0 0 0 0 0, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C) 0 0 0'0 GOO
5111 .0 .0 .0 .0 .0 ,0 0 0 0 0 0 0 0 0 0 0 00000000000000100000000000000000000000
5112 .0 .0 .0 ,0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
r;l1J .0 .0 .0 .0 .0 .0' 0 0 0 '0 "

0 0 0 0 0 00000000000000'(10000000000000000000000
5114 .0 ... .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 000.0 0 0 0 0 00000000000000000000000000000
511r. .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
5115 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
!1117 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 o Q 0 0 000000000 a 0 0 0000000000 0 0 0000000000

m~
.0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 oOOOOOOOOOOODOODOOGOOOooooooooooooooo
.0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 ooooooooooOOOOOOOClOOOOOoooooooooooooo

5120 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
5121 .0 . 0 .0 .0 ,0 .0 0 0 0 0 0 0 0 0 • 0 OOOOOOOOOoo·ooooooooo~oooooooooooooooo

5122 .0. .0 .0 .0 ,0 .0 0 0 0 0 0 • 0 0 0 0 0000000000000000000000000000000000000
512.3 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
512~ .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0 0 0 0 0 0 0
5125 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0-. Q 0 0 00000000000000000000000000100000000000
5126 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 o· 0 0000000000000000000000000000000000000
5127 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
5128 .0 .0 .0 .0 .0 .• 0 0 0 0 0 0 0 0 0 0 0 OO~~O.O~OO~OOOOOQOOOOOOOOOOOOO~ooooooo

5129 .0 .0 .0 .0 .0 .0 0 0 0 o .0 0 0 0 o .0 0000000000000000000000000000000000000
5130 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
5131
S1~ .0 .0 .0 ,0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000.0000000000() Q 0 0 0 0 0 Q 0 0 0 Q 0 0 0 0 0 0 000000 It,pO~-catlcm-Anlon

51 .0 .0 .0 . 0 .0 . .0 0 0 0 0 0 0 .0 0 0 0 ~.::~::~:g:::::g:g::::::::::::::::::::5134 .0 .. .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0
513S .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
'513& '.0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000'000000000000000000000000000000
513; .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5138 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 000000000000000000000000000000000-(100 Q

5139 .0 .• 0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
5140 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 'O~O '0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5141 .. 0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000

5H2 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 : : : :.: : : : : : : g. : : : ~ : : : ~ : g: : : : : : : : : : : : : ..: :51013 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0
514~ .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0 0 0 0 • 0 0 0 0

5145 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
514(; .0 .0 .0 .0 .0 • 0 0 0 0 0 0 0 0 0 • 0 0000000000000000.00000000000000000000
5147 .0 .0 .0 ,0 .0 .0 0 0 0 o· 0 o. 0 0 0 0 0000000000000000000000000000000000000
5148 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 ,0 0 0 0·0 0 0 0 0 0
!i149 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
5150 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
5151 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
5152 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 o· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

!i\53 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000'000000000000000000
5154 .0 .0 . 0 .. .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
S1S!i .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 ooooooooooooOOOOOOOODOOOOOOOo.oooooooo

5156 ,0 .0 .0 .0 .0 .• 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0·0 0 0 0 0 0 0 0 0 0
o51[t] .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 '0 0 a 0 '0 0 0 0 0 0 0

~158 .0 .0 .0 .0 .0 .0 0 '0 0 0 0 0 0 0 0 0 00000 a 0 0 C) 0·0 0 00 Q 00000 Q 0 000000000000000

ms .0 .0 .0 .0 .0 .0 ·0 0 0 o· 0 0 0 0 0 0 0000000000000000000000000000000000000
.0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000

~161 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000

5162 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000, 0 00000000000000000000.000

5163 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
, 51G~ .0 ,0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 00 0 9;0~O 0.0 o~o 000' 0 0 0 000000000000 000 000000
5165 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 • 0 0 o 0 Cl 0 0 0 0 0 0 0 '0 0 bI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (I 0 0 Cl
5166 .0 .0 .0 .0 .0 .0 0 0 0 0 • 0 0 0 0 0 0000000000000000000000000000000000000
5167 .0 .0 .0 .0 '.0 .0 0 0 0 0 0 0 0 D 0 0 0000000000000000000000000000000000000
5168 ,0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 o· 0 0: 0 0, 0 0 0 (I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5169 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
5170 .0 .0 .0 .0 .0 .0 0 o. 0 0 0 0 0 0 0 0 0000000 00'0000000 0.0000000000 0000000.00'0
5171
51i2 .0 .0 .0 .0 .0 .0 0 0 0 0 • 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O. 0 0 0 0 0 0 0 0 0 0 0 m..c-catlon·Aa:llon
~173 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 o 0 0 0- 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5174 .0 .0 ,0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000

S'7~ .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000

5176 .0 .0 .0 • 0 .0 .0 0 0 0 0 0 0 '0 0 0 • 0000000000000000000000000000000000000
~17i .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 000000'0000000000000000000000000000000

5178 .0 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000

5179 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000

m~
.0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
.0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000

5162 • 0 .0 .0 .0 .0 .0 0 • 0 0 0 0 0 0 0 0 Cl 0 0 0 0 0 0 0 0 0 0 0 () 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O' 0 0'·

518~ .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 000000000000-0000000000000000000000000

51e~ .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 OOOODOOOOOoooooOOOOOOClOOOOOOooooooooo

51BS .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 o· 0 -0 .00 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0·0 0 0 0 0 0 0 0 0 0
5166 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000
51D1· .0 .0 .0 . 0 .0 .. 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000

5188 .0 .0 .0 .0 .0 ,0 0 0 0 0 0 0 0 0 0 O' 0 0 0 0 0 0 0 0 000 <1 0 0 0 0 0 00000000000000000000

5189 .0 .0 • 0 .0 .0 .. 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000

51~ .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000.000000000000000000000000000

5191 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000

5192 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000'000000000000000000000000000000000

5193 .0 .0 .0 .0 .0' .0 0 0 0 0 o .0 0 0 0 0 0000000000000000000000000000000000000

5194 .0 .0 .0 _.0 _ _0 .0 0 0 0 0 o '0 0 0 0 0.0.0.,00000000000000000000000000000000000
SH?S .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 O· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0'0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

51D6 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 000000.0000000000000000000000000000000

5197 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 000000000000 0 00000000000000 C) 0 0 0 00000 O·

:;1~ .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000

51 .0 .0 .• 0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 oooooooooooOOOOOODOOOOOOOoooooooooooo

5200 .0 .0 .. .0 .0 .0 0 0 0 0 0 ·0 0 0 0 0 0000000000000000000000000000000000000

5201 .. .0 .0 .0 .0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000

5202 .0 .0 .0 .0 .0 .0 0 0 0 0 0 0 • 0 0 0 OOOOQOOOOOooooooooooooooooooooooooooo

5203 .0 .0 .0· .0 .0 .0 • 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0'0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o· 0 0 0 0 0 0 0 0

5204 .0 .0 .0 .0 ,0 .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 ..
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Appendix W: Current Da " Base, HMW.-Am3Pu3Th4Np2_960823.CHEMDAT

.' t

R.fe~ene"tearYl•• MOll.r, w.ar. CUlt) teA •• S'P:nl.'st
F.ll1Q' u.4 ....r. lU". OCA SO pp .2'711-271)
Pltl.er an4 suvpter U"" ,J £olD~ SU pp.,6J.,"
Pitl.er nUll nc KaDdbOOk.. ).ctlvlcy Coef 1ft Electrolyte aolp
NovaX tUg~.) llJ'an'S "-.0 -cr_tlon &D4 DIIUnlt.1on of tb. DatabUe for ntT called -HtOLNPoP·CHDIQA.T.•• -
Neck .t .1. Cl"S) M,CA 'til pp. It·''. ·fter-o ot ""CVI 1.n COJ2C 5a1t solpa ... -

~r.l_..
",..
>$'1.
pt)
cnt95a ...
~'S ••

U'CMlOI.. .....1 at .1. 1,'6 So uUlty of: 'S"bCIV) aD4 ueM Hydrau. OX16ea 10 e~ 1II&Cl aDd ,.:12 SoluUoD.'
f"k,DGfC'6 .:. V.1.IilY.Rai.St.raer,...OD.H.....c.onr..uon -'fbel.W) lIodel. tor Nightly Cb.u;e4 A4 sp.c.l..

SOllObiUtY 01 'IllIIVI 1Iydr0Wl Old'" 10 c_ t!oMCO) - "-20) .ol.Da'

.v ••f.r~tIR" •• Novak u4 "obert. IU'" sMlDtt·OIOSC teaS/KyotoPICI'S ._. F~.l at .1. nUSt RCA un pp.l""I" '''l''banm ot _CV) I uP'. (or HydI'olYll1a aDd. cutJoMte C~l""
1dS •• NovU U'S ..-0 of 1 OCT ,S
LILtS •• _Yak~ aD&lysbtg IIPCV)/l:2eoJ Dpet'~u. l1DC1"1S

organic: LiOand. ".r.rCOlcea
CfM'f50'7DS.. NcJva)t~ to J'.,JIIJoVaJtRCM.U AC Hoor•• .22..F'E11" ~r'" ·PlDal Model 'ar_tan for DePro~MtlOJ'1 at .. 0'
ttOl,6b RC Moore. 16Ma%" .-0 ·,.,...,ldob 1. f'ina! ttoelel hr_cue ••. •
1tOtt6C •• ftC Moote, 17Mar" ~ 'K04el Pe.raMte:n lor JIM,gIMIllua c.,luat1on••• •
RIC" •• Novak. Borkow-ki. Cbopp.1D RCA 11"6) -Tbef1llCl ttod11Dg of "Pc")-.t.cet.at.e .•. 1G CODe: HaCl-
C'FNl~t6. NovU 16A1lr9' .-0 -'ftlIe..rw> ParM fo the &olublUCY of ccoXA1au ~Uct..PJ>-

~825

~U~
5828
~829
5830
5831
5832
~83J
5834
583~
5836
58$7
5838
5839
5840
5U41
58~2
5843
5844
5845
5846
5847
6848
~84g

5850
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Appendix X: Current Data Base, BMW_Am3Pu3Tb4NpS._960823.RHOMIN

1 2000.0
2 2000.0
3 2000.0
4 2000.0
5 2000.0
6 2000.0
7 2000.0
6 2000.0
9 2000.0

10 2000.0

" 2000.0
;2 2000.0
13 2000.0
14 2000.0
IS 2000.0
16 2000.0
17 2000.0
18 2000.0
19 2000.0
20 2000.0
21 2000.0
22 2000.0
23 2000.0
24 2000.0
25 2000.0
26 2000.0

..
27 2000.0
28 2000.0
29' 2000.0
30 2000.0
31 2000.0
32 2000.0
3J 2000.0
34 2000.0
35 2000.0
3& 2000.0
37 2000.0
38 2000.0
39 2000.0
40 2000.0
41 2000.0
42 2000.0
43 2000.0
44 2000.0
45 2000.0
46 2000.0
47 2000.0
48 2000.0
49 2000.0
50 2000.0
51 2000.0
52 2000.0
53 2000.0
54 2000.0
Sf. 2000.0
56 2000.0
57 2000.0
58 2000.0
59 2000.0
60 2000.0
Ell 2000.0
l'l2 2000.0
63 2000.0
64 2000.0
6S 2000.0
6G .2000.0
67 2000.0
68 2000.0
69 2000.0
70 2000.0
71 2000.0
72 2000.0
73 2000.0
74 2000.0
7$ 2000.0
76 2000.0
n 2000.0
78 2000.0
79 2000.0
80 2000.0
81 2000.0
6~ 2000.0
63 2000.0
84 2000.0
as
8B
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Appendix Y: Review Forms

This Appendix contains the review forms for the FMT t]ser's Manual..


