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FOREWORD 

The Spray and Absorption Technology Program is coordinated by Oak Ridge National Laboratory for 
the AEC. The program involves research on all aspects of containment spray systems proposed for use as an 
engineered safety feature in pressurized water reactor containment buildings and investigations of certain 
aspects of the pool-pressure-suppression containment concept as applied to boiling water reactors. 

This report provides a detailed discussion of the iodine-water partition coefficient and gives the 
numerical value of the coefficient over a wide spectrum of temperature, pH, and concentration conditions. 

This is the fourth report in a series designed to present program information pertinent to actual plant 
design considerations. Additional reports in this series include: 

T. H. Row, L. F. Parsly, and H. E. Zittel, Design Considerations of Reactor Containment Spray Systems 
- Part I ,  USAEC Report ORNL-TM-2412, April 1969. 
C. Stuart Patterson and William T. Humphries, Design Considerations of Reactor Containment Spray 
Systems - Part II. Removal of  Iodine and Methyl Iodide from Air by Liquid Solutions, USAEC Report 
ORNL-TM-2412, Part 11, August 1969. 
J. C. Griess and A. L. Bacarella, Design Considerations of Reactor Containment Spray Systems - Part 
III. The Corrosion ofMaterials in Spray Solutions, USAEC Report ORNL-TM-2412, Part 111. 

Thomas H. Row 
Technical Coordinator 
Spray and Absorption Technology Program 

... 
111 
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DESIGN CONSIDERATIONS OF REACTOR CONTAINMENT 
SPRAY SYSTEMS - PART IV. 

CALCULATION OF IODINE-WATER PARTITION COEFFICIENTS 

L. F. Parsly 

ABSTRACT 

Procedures for calculating the partition coefficient of iodine between water and air from solubility, vapor 
pressure, and hydrolysis equilibrium data are described. Results are presented in tabular form covering the pH 
range 5.0 to 9.5, the temperature range 25 to 15OoC, and dissolved iodine concentrations ranging from saturated 
solutions down to mole/liter. 

INTRODUCTION 

Approximately two years ago a spray and pool absorption technology program was started at the Oak 
Ridge National Laboratory. The purpose of the program was to generate and disseminate information 
regarding the performance of such engineered safety systems as containment spray systems and pressure 
suppression pools. A document describing the scope and purpose of the program has recently been issued.’ 
Briefly, the program comprises a search for more effective solution reagents than those now in use, 
radiation stability and corrosion studies of solutions which it is proposed to use, wind tunnel and 
pilot-plant studies of fission product absorption by drops and sprays, and pilot-plant studies of 
condensation of steam and absorption of fission products by suppression pools. 

The series of reports entitled “Design Considerations of Reactor Containment Spray Systems” was 
started to disseminate information which would be of value to reactor designers and safety reviewers 
concerned with containment spray systems. Part I of the series’ covers reagent requirements for a design 
basis accident, the question of gas and liquid film resistance, drop saturation effects, drop size effects, 
scale-up problems, radiolytic Hz generation, radiolytic solids generation, loss of solution reactivity due to 
radiolytic and thermal degradation, and radiolytic pH change. Part I1 of the series covers solution search 
work done as part of the p r ~ g r a m . ~  

An important quantity in the evaluation of containment spray systems is the partition coefficient (H). 
We define H as the ratio of concentration in the gas phase to concentration in the liquid phase at 
equilibrium. Because iodine undergoes a complicated series of hydrolysis reactions, H is a complicated 
function of temperature, pH, and concentration. A procedure for calculating H was suggested by Eggleton4 
and forms the basis of this report. 

’ T. H. Row, Spray and Pool Absorption Technology Program, USAEC Report ORNL4360. 
2T. H. Row, L. F. Parsly, and H. E. Zittel, Design Considerations of Reactor Containment Spray Systems, USAEC 

3C. S .  Patterson and W. T. Humphries, Removal of Iodine and Methyl Iodide from Air by Liquid Solutions, USAEC 

4A. E. J .  Eggleton, A Theoretical Examination of Iodine- Water Partition Coefficients, AERE-R-4887 (February 1967). 

Report ORNL-TM-2412, Oak Ridge National Laboratory (April 1969). 

Report ORNL-TM-2412, Part I1 (in press). 
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We programmed Eggleton's calculation for a digital computer and have executed the calculation over 
the range of temperature, pH, and concentration likely to be of interest in the water reactor safety 
program. The purpose of this report is to make the results available to those who wish to use them, to 
illustrate what happens when certain of the assumptions are changed, and to discuss the chemical basis and 
the data sources used for the benefit of those who may wish to make an evaluation of the basis used for the 
calculations. 

CHEMISTRY OF IODINE IN AQUEOUS SOLUTIONS 

The chemistry of iodine in aqueous solutions has been studied extensively during the past century. 
Iodine can exist in the following oxidation states: 

-1 I -  

o 12 

+1 I + , H 2 0 1 '  

+5 IO3- 

+7 IO4- 

Eggleton4 lists the following reactions and equilibria: 

3 .  I * ( u ~ ) +  H , O * H + +  I - +  HI0 

Ks 

1 

t 
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8. IO-+I-=+I2O2- 

9. H I q g )  HIO(aq) 

In Eggleton’s discussion of the system he points out that some of these reactions are important only for 
limited ranges of pH and iodine concentration and that reaction 5 is slow enough so that it often may be 
neglected. The simplest treatment involves the first four equilibria and the relationship 

This expresses the fact that in a hydrolysis there can be no net oxidation or reduction. 
The system of equations described above may be solved to give concentrations of all other iodine forms 

as a function of the concentration of the I2 species in the liquid. The paitition coefficient is then defined as 
the ratio of the sum of all iodine species in the liquid (converted to equivalent 12)  to the concentration of 
all iodine species in the gas. The latter is presumed to be I2 only for the case under discussion. 

The system of equations to he solved is: 

If the several equilibria are known, the above system of equations is explicit, and solutions may be 
obtained readily. 

VALUES OF THE EQUILIBRIUM CONSTANTS 

Values of the several equilibrium constants are available in the literature. In general, we have followed 
the lead of Eggleton4 and have used the sources cited in his paper. Where it could be done conveniently, we 
have reduced the data to equations expressing the equilibrium constants as functions of temperature; where 
not, we have made tables or graphs, and include appropriate values of the constants as part of the input to 
the computer. 
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The data sources and equilibrium constants for Eqs. (1) to (4), which are needed to solve Eqs. (1 1) to 
(16), are as follows: 

Data for the solubility of iodine in water and for its vapor pressure are available in Seidell’ and 
in handbooks6 From these it is possible to calculate K l  if we assume the vapor is an ideal gas. 
Solubility, vapor pressure, and K 1  values are presented in Table 1. Note that Iz melts at 112.3”C, 
and there is a discontinuity at this point. 

The constant K 2  is calculated from the relationslup reported by Davies and G ~ y n n e : ~  

log K 2  = -48.622 + 16.725 log T + 3018.8lT . (1 7) 

For computation purposes, this is used in the form: 

K z  = exp (-111.98 + 16.725 In T + 6952.3/T). (1 8) 

The data reported by Allen and Keefer’ are used to calculate K J .  They reported values of t h s  at 
1.6 and 25°C. These were extrapolated using an Arrhenius plot to cover the range up to 150°C. The 
results are presented in Table 2. 

For K 4 ,  Eggleton reported a value of 1.2 X lo-’’ at 25°C taken from Bell and Gelles’ and a 
value of 3.9 X lo-?’  at 100°C calculated by their method. Since these were fairly close together, 
we used a linear extrapolation: 

(19) K4 = 1.2 X lo-’’ + 3.6 X 10-13(t - 25) . 

COMPUTER PROGRAM 

A program to evaluate the constants and calculate the partition coefficients has been written in IBM 
FORTRAN IV, and a listing is given in the appendix. 

In the calculation, the starting point is always to assume that the species Iz in the solution is in 
equilibrium with the solid (or liquid) element and its vapor at saturation, and that all other hydrolysis 
equilibria are satisfied for the saturated solution. Thus the concentrations of all species in the solution are 
calculated. These are then converted to equivalent Iz and summed to give the column headed “Total I2 in 
Liq.” We also calculate and tabulate the base 10 logarithm of the total iodine concentration in solution 
since this is convenient to have for plotting purposes. 

After calculating the concentrations of the several species in the saturated solution and the partition 
coefficient, the concentration of the I2 species is halved and the calculations are repeated. This procedure is 
repeated until the total iodine in the solution is less than 1 X mole/liter. We feel that this procedure 
covers the entire range of liquid-phase concentrations likely to be of practical interest. 

Tabulated results covering pH values of 5, 7, 8, 9,  9.2, and 9.5 and temperatures of 25, 50, 75, 100, 
125, and 150°C are presented in Tables 3-38 inclusive. 

’Seidell, Solubilities of Inorganic and Metal-Organic Compounds, Van Nostrand, New Y ork, 1940. 
6 R .  H. Perry, C. H. Chilton, and S. D. Kirkpatrick (eds.), Chemical Engineers‘ Handbook, 4th ed., McGraw-Hill, New 

7M. Davies and E. Gwynne, “The Iodine-Iodide Interaction,” J. Am. Chem SOC. 74, 1748-51 (1952). 
8T. L. Allen and R. M. Keefer, “The Formation of Hypoiodous Acid and Hydrated Iodine Cation by the Hydrolysis of 

9R. P. Bell and E. Gelles, “The Halogen Cations in Aqueous Solution,” J, Chem Soc. 1951, 2734-40. 

York, 1963. 

Iodine,” J. Am. Chem Soc. 77,2134 (1955). 
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EFFECT OF IODATE REACTION 

Formation of iodate by reaction 5 is generally considered to be a relatively slow process. Eggleton4 
presents results indicating that at 25"C, 10% conversion to iodate would take ten years at pH 5 ,  11 hr at pH 
7, and 4 sec at pH 9. We have not found any kinetic data at other temperatures. 

Since the reaction becomes relatively fast at the pH levels (9 to 9.5) that are of interest in the spray 
program, even at room temperature, and would be expected to go much faster at higher temperatures, it has 
seemed worth while to consider its effect on the partition coefficient. Following Eggleton: we include Eq. 
(5) and replace Eq. (10) by: 

[HIO] + [H201+] + 5[103-] = [ I - ]  t [I3-] . (20) 

Solving the equations, we get 

Considering [ I 2 ]  a q  and [H'] as known and [I-] as the unknown X ,  this reduces to: 

c2 c3 - -+ -- c,x x x' 

This can be solved very rapidly by Horner's method (successive approximation), and a modification of 

Eggleton4 quoted a value for K 5  of 4 X at 25°C reported by Lundberg et d.," and we later 
at 60°C. These 

the program has been written to handle the iodate reaction. 

found that Kolthoff and Stenger" report values of 3.8 X 
turn out to be consistent when plotted in the form log,, K 5  vs t("C).  The equation is: 

at 18°C and 5.1 X 

log1 0 K5 = -48.42 + 0.17(t - 18) . (23) 

We have run this calculation for several temperatures and pH values. Typical results are shown in Tables 
39-42. There are some obvious problems for solutions saturated with I2 at high temperature and pH since 
the program calculates impossibly large values of the total iodine concentration (lo6 moles/liter, for 
example). Obviously, some of the assumptions are not valid in this case. 

The calculations show that when iodate formation is taken into account, the partition coefficients are 
very markedly increased. Since the kinetic data on the iodate reaction are limited to 25"C, there is no 
sound basis for knowing under what circumstances the iodate reaction can have a significant effect on the 
interaction of sprays with airborne iodine. 

'OW. 0. Lundberg, C. S. Vestling, and J .  E. Ahlberg, "The Electrode Potential of the Iodate-Iodine Electrode at 25"," 

"I. M. Kolthoff and V. A. Stenger, Volumetric Andysis, vol. 11, 2d ed., Interscience, New York, 1947. 
J. Am. Chem. SOC. 59,264-68 (1937). 
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EFFECT OF HI0 FORMATION 

Recently, workers at Idaho Nuclear Corporation’ have suggested that a volatile iodine form which had 
not previously been identified is hypoiodous acid (HIO). Hypoiodous acid is an extremely weak acid, its 
dissociation constant being 4.5 X IO-’  

made 
an educated guess that H I 0  should have a free energy of vaporization of 2 k 1 kcal/mole at 25°C on the 
basis of known values for HI and H20 .  Styrikovich er aZ.” inferred that under certain conditions of 
dilution and pH, all I2 in solution should be hydrolyzed to H+, I-, and HI0  and since I -  is not volatile, any 
volatile iodine should be HIO. 

Within the past few months, workers at Idaho Nuclear Corporation have performed experiments which 
show positively that H I 0  is volatile.’ There is still no experimental evidence respecting the magnitude of 
its vaporization equilibrium constant ( K 9 ) .  However, one can assume a value for K 9  and examine the effect 
of H I 0  volatility on the iodine partition coefficient. 

In this case we have the added equilibrium from Eq. (9) to take into account. Also, since some of the 
HI0 formed has evaporated, we must account for this in the oxidation balance and wind up with: 

g ion/liter at 2OOC.l 
Until very recently, the existence of H I 0  in the vapor phase had not been demonstrated. Gelles’ 

V 
[HIO], t 2 [ H I O l g  t [H201+] = [I-] t [I3-] . (24) v, 

The programming is quite similar to that for the basic program, but we do note the difference that the 
gas-to-liquid volume ratio now enters into the calculation and must be supplied as data. We present 
examples of the results in Tables 43 and 44. This shows that as the iodine concentration decreases, the 
partition coefficient attains a limit which is approximately twice the partition coefficient for H I 0  between 
air and water. There is a good deal of evidence that limiting partition coefficients as low as calculated by 
this process are not observed in experiments. 

CONCLUSIONS 

We have presented a technique for calculating the partition coefficient of iodine between water and air 
in aqueous solutions of varying pH and temperature and variations of the technique to account for the 
effect of (1) iodate formation and (2) the presence of volatile HIO. The computer program output enables 
one to examine the breakdown among the various species in solution under varying conditions of 
temperature and pH. 

The validity of the results is dependent on the validity of the assumptions made in the calculation. The 
chemistry of iodine and its water solutions is enormously complex and has been studied very extensively. 
For instance, Mellor’ ‘ cites 902 references pertaining to iodine and its inorganic forms. Nevertheless, there 

’ 2F. 0. Cartan, H. R. Beard, F. A. Duce, and J. H. Keller, “Evidence of the Existence of Hypoiodous Acid as a Volatile 

’ 3A. Skrabal, “Zur Frage nach der Dissoziationskonstanten der Untejodigen Saure” (On the Question of the 

4E. Gelles, “The Dissociation Energies of Some Oxygen-Halogen Bonds,” Trans. Faraday SOC. 47, 1158-60 (195 1). 
I 5 M .  A. Styrikovich, 0. I. Martynova, K. Ya. Katkovskaya, I. Ya. Dubrovskii, and I. M. Smirneva, “Transfer of Iodine 

from Aqueous Solutions to Saturated Vapor,” At. Energ. 17,45-49 (1964). 
l6 J. H. Keller, Idaho Nuclear Corporation, personal communication. 
“5. W. Mellor, A Comprehensive Treatise on Inorganic and Theoretical Chemistry, suppl. 2, part 1, pp. 836-956, 

Iodine Species Produced in Water-Air Mixtures,” Tenth Air Cleaning Conference, New York, Aug. 28, 1968. 

Dissociation Constant of Hypoiodous Acid), Ber. 75B, 1570-72 (1942). 

Longmans, 1956. 
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are numerous questions which cannot be answered by reference to published work. These include such 
questions as what is the rate of the iodate reaction at higher temperatures, whether H I 0  is volatile and if so 
what is the correct magnitude of its vaporization equilibrium constant, etc. The results of a good many 
experiments, including the work of Watson et al. ’ 
and the Containment Systems Experiment ,2 indicate better iodine removal performance than could be 
predicted by using partition coefficients calculated by the procedures described here. 

In view of these results, we believe that use of the results of this calculation will at worst lead to 
conservative predictions of the performance of containment spray systems. However, a more complete 
understanding of the factors which influence the distribution of iodine between water and air would be of 
great value. 

and experiments at the Nuclear Safety Pilot Plant’ 

NOMENCLATURE 

H = partition coefficient; (concentration in liquid)/(concentration in gas) 
Ki = equilibrium constant for reaction i defined by equation in text 
V = volume 

[XI = concentration of chemical species X 
T =Kelvin temperature 
t = Celsius temperature 
C =known quantity in Eq. (22) 
X =unknown quantity in Eq. (22) 

Subscripts 

aq refers to aqueous phase 
g refers to gas phase 

1 refers to liquid phase 
T indicates total of all species present 

’ 8L. C. Watson, A. R. Bancroft, and C. W. Koelke, Iodine Containment by Dousing in NPD-II, CRCE-979 (1960). 
”L. F. Parsly and J. K. Franzreb, “Spray Tests in the Nuclear Safety Pilot Plant,” pp. 221-31 in Nuclear Safety 

Program Annual Progress Report for Period Ending Dee. 31, 1967, USAEC Report ORNL-4228 (April 1968) (see 
particularly, run 27). 

2oL. F. Coleman, R. K. Hilliard, C. E. Linderoth, J. D. McCormack, and A. K.  Postma, “Large Scale Fission Product 
Transport Experiments,” pp. 2.1 --2.23 in Nuclear Safety Quarterly Report November, December 1968, January 1969, 
USAEC Report BNWL-1009, Battelle Memorial Institate, Pacific Northwest Laboratory (March 1969). 
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APPENDIX 

This appendix contains listings of the three computer programs used to generate the tables. 
The basic program calculates constants K 2  and K4 and solves Eqs. (1) to (4) and (10). It is written in 

FORTRAN IV for the IBM system 360. The variable names are mnemonics; for example, AK1 is K 1 ,  
CIMIN is the concentration of I minus. The mathematics are straightforward. 

________ ._ 
C C I L C U L A T I O N  OF P A R T I T I C Y  C f l E F F I C I E N T - D F  -TGIIrGE- RETNEEN WATEC A N D  A I R  

The second program deals with the case of iodate equilibrium. This involves including reaction 5 and 
Eq. (20) instead of Eq. (10). The key operation is solution of Eq. (22) ,  a sixth power algebraic equation. 
For the 360 system, it turned out to be necessary to use Horner's method. This is a successive 
approximation procedure in which one starts with a fairly large interval containing a root, finds which half 
of the interval contains the root, and repeatedly halves the interval until the value of the root is known as 
closely as desired. 

I 
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C C A L C U L A T I O N  O F  P A R T I T I D W  C O E F F I C I E N T  OF I C D I h E  BETWEEN WATER PND A I R  
I [ V P L I C ! T  P E A L * B ( A - H *  C-7 1 
GI? 1 I = 1 r l C C  
R E P C ( ~ ~ ~ ~ ~ E ~ D = ~ ) T E Y P C ~ P H ~ A K ~ T A K ~ ~ C I ~ S A T ~ P ~ ~  

2 FORMAT ( 2 F  100lr4E1503) 
TEMDK = TEMPC + 2 7 3 . 1 6  
A K 2  = E Y P t - 1 1 1 . 9 8  4- 1 6 . 7 2 5 * A L C G ( T E b ' P K )  + 6 9 5 2 * 3 / T E C F K )  
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The third variation incorporates the volatile H I 0  case. This involves including Eq. (9) in the 
computation and replacing Eq. (10) by Eq. (24). The values of K 9  and the gas-to-liquid volume ratio are 
incorporated in the input. As in the first case, the algebra is straightforward. 

C C A L C U L A T I C N  Of P A R T I T I O N  C O E F F I C I E N T  CF I C D I h E  BETkEFh MATER AND A I R  
_ _  c c  1 I p = - l r _ 1 3 C 1  

R E A C ( 5 0 * 2 * E N D = 3 )  T E ~ P C I P H . A K ~ ~ A K ~ * C I ~ S ~ T I ~ K S , V G V L  
2 F O R M A T I  2 F l O  1 * 5 E  10.3 1 

TEMPK = TEVPC + 273.16-  

__ W Q I T E  ( 5 1 w 4 b T E wPC-9 P b  Al( 1. A K 2  A K 3  v A K 4  9 Al( 5 VGV t 
4 - f O R w A T l l H l  ' R E S U L T S  C F  I O D I N E - U A T E R  P A R T I T I C h  C C E F F I C I E N T  C A L C U C A T  
1lCNqr I N C L U C I N G  E F F E C T  OF H C I  V O L A T I L I T Y w / / *  TENPERATUPE = ' * F 5 . 1 ~ '  
2 CfG c PH = ' *F3 .1 Iw  Y 1  = ' r l P E @ . Z * '  K 2  = ' e  EP.29 '  K 3  = e  

5 CC!C OFJ2- CONC Of I 2  CONC H I 0  C-fhC- CF- CChC CF I-  COhC 
6 0  F CONC OF H I d - T O > A L  I I N  10-TAL-1  I h  LCG T C T P L  o A R T T T I C Y ' / '  

CG = C 1 2 G  + C.S*CHICG 
P = T C T C I Z / C G  

6 C I 2 A O  = C I 2 4 C / 2 .  
1 C O N T I N U E  
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Table 1 .  Solubility and Vapor Pressure Data and Calculation of K 1 

t ,  
Temperature 

(OC) 

Solubility 
(g/liter) 

CI 
Solubility 

(moles/li ter) 

0 
10 
20 
25 
30 
40 
50 
60 
70 
80 
90 
100 
106 
110 
112.3 
120 
130 
140 
150 

0.14 
0.20 
0.285 
0.336 
0.385 
0.52 
0.7 1 
1 .oo 
1.50 
2.25 
3.15 
4.45 
5.60 
6.6 
7.20 

5.51 x lo4  
7.87 x i o 4  
1.12 x 1 0 - ~  
1.32 x 
1.52 x 
2.05 x 1 0 - ~  
2.80 x 
3.94 x 1 0 - ~  
5.90 x 
8.86 X 
1.24 X 10" 
1.75 X 
2.20 x 
2.60 X 10" 
2.83 X 
3.25 X 
3.98 X 
4.98 X 10" 
6.22 X 10" 

p, 
Vapor Pressure 

(mm Hg) 

2.99 X 10" 
8.08 X 
2.02 x lo-' 
3.3 x lo-' 
4.71 X lo-' 
1.03 
2.16 
4.31 
8.22 
15.1 
26.8 
45.5 
62 
74.5 
82 
112 
157 
216 
297 

Ck? 
Vapor Concentration 

(moles/liter) 

1.75 X 10* 
4.56 X lo* 
1.10 x 1 0 - ~  
1.77 x 

5.26 x 1 0 - ~  

2.07 x l o 4  

2.49 X IO-' 

1.07 X l o 4  

3.83 X lo4  
6.84 X l o 4  
1.18 x 
1.95 x 
2.62 x 
3.11 x 
3.40 x 1 0 - ~  
4.55 x 
6.25 x 1 0 - ~  
8.37 x 1 0 - ~  
1.13 X 

315 
173 
102 
74.6 
61.0 
39.0 
26.2 
19.0 
15.4 
13.0 
10.5 
9.0 
8.40 
8.36 
8.32 
7.14 
6.37 
5.95 
5.52 

Table 2. K 3  vs Temperature 

Temperature ( O C )  K 3  

0 
10 
20 
25 
30 
40 
50 
60 
70 
80 
90 
100 
105 
110 
120 
130 
140 
150 

4.1 x 1 0 - l ~  
1.2 x 1 0 - l ~  
3.4 x 1 0 - l ~  
5.4 x 1 0 - l ~  
8.4 x 1 0 - l ~  
2.1 x 10-l2 

1.0 x lo-' 
2.2 x lo-" 
4.3 x lo-" 

1.5 x lo-'' 
2.1 x 10-'O 

4.8 X 10-l2 

8.4 X IO-" 

2.7 X lo-'' 
4.8 X IO-'' 
7.8 X lo-'' 
1.2 x 
2.0 x 1 0 - ~  



Table 3. Results of Calculations, t = 2SoC, pH = 5.0 

RESULTS OF IODINE-WATER P A R T I T I O N  C O E F F I C I E N T  CALCULATIONS 
TEMPERATURE = 25 .O DEG C PH = 5.0 
K 1  = 7.46E 0 1  K2 = 7.58E 02 K 3  = 5.40E-13 K4 = 1.20E-11 

L I T Y  I 2  I N  UKTFR = 1.32 t -03  MOLlL  
- 

CONCENTRAT IONS I N  MOLSlC 

CONC 12 I N  L I Q  CONC H I 0  CONC H Z O I +  CONC I O D I D E  CONC 13- TOTAT 12 I N  L I P  LOG TOTAL I PART I T I  ON COEFF 
7.56E 01 1.32E-03 1.2OE-05 2.65E-09 5.98E-06 5.9 BE-06 1.34E-03 -2.874 

6.60E-04 7.32E-06 1.62E-09 4 .  BEE-06 -3.174 7.57E 01 6 . 7 0 5 0 4  2.44E -0 6 

1 -65E-64 3.17E-66 7.03E-10 2.82E-06 3.52E-0 7 1.69E-04 -3.773 7.62E 01 
8 -2  5E-0 5 2.18E-06 4.83E-10 2 . 0 5 E - 0 6  1.2 8E-07 8.48E-0 5 -4.072 7.67E 01 
4.1 2E-05 1.52E-C6 3.36E-10 1.476-06 4.60E-08 4.28E-05 -4.368 7.74E 01 

3.30E-04 4 . 7 2 E 4 6  -~ 1.05E-09 3.78E-06 9.45E-07 ___ 3.36E-04 -3.474 7.59E 01 

7.85E 01 2 -06E-05 1.06E-06 2.36E-10 1.05E-06 1.64E-08 2.17E-05 -4.663 

5.16E-F6 5.29E-0 7 1 17E-10 5.27E-07 2.06E-09 5.69E-06 -5.245 8.23E 01 til 

2 5 8E-06 3.74E -0 7 8 - 2  9E-11 3.73E-07 7 29E-10 -5.530 8.54E 01 2 9 5E-0 6 

1 .o 3E-c  5 7.50E-0 7 1.66E-10 7.44E-07 5.81E-09 1 1 1E-05 -4.956 8.OlE 01 r 

1.29E-06 2.64E-07 5.86E-11 2.64E-07 2.58E-10 1.55E-06 -5.809 8.99E 01 
9.62E 0 1  6.45E-07 1 -87E-07 4.14E-11 1.87E-07 9.12E-11 8.31E-07 -6.080 

3.22E-07 1.32E-07 2.93E-11 1.32E-0 7 3.22E-11 4.54E-07 -6.343 1.OSE 02 
-6.594 1.18E 02 1 6 1E-07 9.34E-08 2.07E-11 9.34E-0 8 1 .14E- I1  2.55E-07 

8.06E-08 6.60E-08 1.46E-11 6.60E-0 8 4.03E-12 1 . 4 7 ~ - 0 7  -6.834 1.36E 02 
4.03E-0 8 4.67E-0 8 1.04E-11 4.67E-08 1.42E-12 8.70E-08 -7.061 1.61E 02 
2.0 l f - 0 8  3.30E-0 8 7.32E-12 ~ 3.30E-08 5.04E-13 5.32E-08 _ _ _ ~ ~  -7.274 1.97E 02 

2.48E 02 
5.04E-09 1.6 5E-0 8 3 .66E112 1.65E-0 8 6.33E-14 2.15E-0 8 -7.667 3.19E 02 
1.0 1E-0 8 2.33E-08 5.18E-12 2.33E-08 1.78E-13 3.34E-08 -7.476 

2.52E-09 1.17E-08 2.59E-12 1.17E-08 2.23E-14 -7.848 4.20E 02' 1.42E-08 
1.2 6E-09 8.25E-C9 1.83E-12 8.2%-09 7.87E-15 9.5 1E-09 -8.022 5.64E 02 
6 2 9 E -  10 5.84E-09 1.29E-12 5.84E-09 2.78E-15 6.47E-09 -8.189 7.66E 02 
3.15E-10 4.13E-09 9.15E-13 4.13E-09 9.84E-16 4.441509 -8.352 1.05E 0 3  
1.57E-10 2.92E-09 6.47E-13 2.92E-09 3.48E- 16 3.08E-09 -8.512 
7.87E-11 2 .  C 6E-0 9 4 . 5 s - 1 3  2.06E-09 1.23E-16 -8.669 2.03E 0 3  2.14E-09 

2.84E 0 3  3.93E-11 1.46E-09 3.24E-13 1.46E-0 9 4.35E-17 
1.97E-11 1.03E-09 2.29E-13 1.03E-09 1 54E-17 -8.978 3.99E 0 3  
9.83E-12 7.29E-10 1.6 2E-13 7.30E-10 5.44E-18 7.39E-10 -9.131 

1.46E 0 3  

-8.824 1.50E-09 
1.05E-09 

5.61E 03 



I .  

Table 4. Results of Calculations, t = 2SoC, pH = 7.0 

sFSULT'5 OF I IOINE-W4TEK DARTIT ION CQFFFICIENT CALCULATIU'JS 

K 1  = 7.46F 7 1  K2 = 7.59E : 2  K 7  = 5.4'E-13 K4 = 1.2dE-11 - - 
SOLUBIL ITY  OF I 2  I N  N i \ T ~ R - = - 1 , 3 2 ~ ~ c 7  qOL/L-- 

T E Y P E R A T U R E  = 25.q O E G  c PH = 7." 
~ _ _  

CONCENT44TIONS I N  MOLSIL 

- _._ 
~ n .25E-25 4.83E-11 

4.1 2E -0 5 1.52F-"  5 3.36E-11 
2."6E-"5 ! e  l72-25-. _- 2 .3 -- 6E -1-L. 
1.73E-C 5 7.  ~ J P - '  6 1.66E-11 

~ 5 -1 6 E -3 4 5.29F-? 6 1 .17F-11  
2.59E-06 3.74E-"5 8 - 2  9E-12 
1.29F-76 2.54F-C6 5.R6F-12 
5.45E-n7 1.!37C-rb 4.14E-12 

- 

- CONC I 2  I N  L I Q  c m c  H I D  CDhC H 2 f l I +  GONG IODIDE CONC 13-  TOTAL 1 2  I N  L I Q  LOG TOTAL I PARTIT ION COEFF 
8.47E 0 1  1 .32€- "3  I ,  ?"E- '4  2.65E-13- _ _ _  5.9-F-05 . . 5.99E-7'5 1 5 0 E - 0 3  _ _  .- -2.824 - _ _  

h .6 3 E -1.4 7.32E-;5 1 . 6 2 € - l q  4.88E-C5 2.44E-C 5 7.58E-04 -3.121 8.56E 0 1  
3.3c E - 0  4 4.73F-35 1 a-9  5 E - l C  3.78E-95 9 .45E-Jh  3.87E-04 . -  -3.413 8.74E 01 
1 . h5F-14  3.17E-" 5 7.03E-11 2.92E-25 3.52E-Cb 2 .O@ E-04 -3.698 9.05E 0 1  

1.36E-04 -3.976 9.55JE 0 1  

____ - - 

- 

5.69E-65 -4.245 1.03E 02  
3.14E-Q5. - -4.503 ._ L 1 4 E  0-2- 
1.79E-0 5 -4.748 1.29E 0 2  

1.52E 0 2  1.05E-05 14.980 
1.83E 0 2  6.33E-$6 -5.199 

3.22E-07 _____ 
1 .h 1 ~ - r  7 

1. 32E-C 6 - 
9.34E-Z,7 

_~ 

1.28E-06 z .r 5~-12  5 
1 . 4 7 E 4 5  4 . 6 ~  F - 0 7  

1.64E-07 
7.44E-74 5.82E-38 

~ 1 _ - -  .I: 5E-'-'5 

5.2 7F-0 6 2. u 6 E - 3 8  
3.73E-96 7.29E-P9 
2. t4E-': 6 2.53E-09 
1.87E-$6 9.12E-10 
1 .32Ez36  . 3.2 2 E- 10 

1.14E-1C - .  9.34E-3 7 
6.36E 0 2  P.(i6E -r 8 h .6 1 E  -- 7 1.46E-12 5.6 L E 2 7  4.33E-11 7.41€-(17 -6.130 

4.7 3 E - q B  4.6 ?E-'' 7 1 .P3€-12 4.67E-3 7 5.07E-37 -6.295 9.40E 0 2  1.43E-11 
2 .olJ -'? e 3.3"E--" 7 7.3 2E-13 ~ 3 .37F-37 5. )4E-12  3.533 E-O 7 -6.455 _1230E 03 

1.8OE 03 l . " l E - C 8  2.34F-r '7 5.17F-13 2.34E-3 7 1.7BE-12 2.44E-(i 7 -6.613 
5.C4E-('9 1.65E-1'7- - 3%66E-13_-  . 1.65F-P7.-- _ _ _  . 6,31)E-13 1.70L5LL . . --Q. 769. . _. __ 2.52E ._ -05- 
Z . ~ Z E - C C )  1.1 ~ E - P  7 2.59E-13 1 .17E-C 7 2.2 3E-13 1.19E-C7 -6.923 3.53E 0 3  
1.2AE-"Q -~ 5.26F-r 8 1.8 3F-13 9.26E-C 8 7.87E-14 8.38E-08 -7.-P77 4.97E 0-3 

6.99E 03 6.29E-1C 5.94E-' 8 1.29E-13 5.84E-38 2.78E-14 5.90E-08 -7.229 

1.39E 04 1.5 7E-10 ?.92E-? 8 6.47E-14 2.92F-C 8 3.48E-15 2.93E-18 -7.532 

3 .93E-11  1.46?-'8 3 . 2 3 f - 1 4  1.46E-C 8 4.35E-16 1.46E-13 8 -7.835 2.78E 04 
1.97E-11 ~~ 1 . (i 3E--' 2.29E-14 1.53E-C 8 1 .54E-16  ~- -7.985 ~ ~ -3.92E 04- 1._03E-C8 
9.83E-12 7 .3 7F - ? 9 1.62E-14 7.35.E-19 5.44E- 1 7  7.31 E-C9 -8.136 5.54E 0 4  

~ 4.62E- 1 2  5.16E-09 1.14E-14 5.16E-09 1.92E-17 5.17E-C 9 .. -8.287 7.84E 04 
2.46E-12 3 .6 5 C -I' 9 9.19E-15 3.65E-39 6.8OE-18 3.65E-09 -8.43 8 1.116 0 5  

1.57E 0 5  2 *_4 E-18 -. -2!AL!k!EJ ___. --_=EL3 8 8- _. - __ - __ 2.5RE-C9_ - __  1.23E-12 2.58F-19 5 .I&-.! L - 
6.15E-13 1.92E-59 4.74E-15 1 .E 2 E -[I 9 8.50E-19 1.83E-C9 -8.739 2.22E 0 5  

I .54E-13 

- _ ~ _ _ _ _ ~ ~ - .  

~~ 

3 . 1 5 E - 1 4.1 3E - P  8 9.15E-14 4.13E-08 9.84E-15 -7.381 9.86E 03 4.16E-Ci8 

7.87F-11 2. '6E-C8 __- p---'+~5_1E-L4-- Z . C 6 € - C 8  - 1,23E-L5 ~ 2:1?_7E--98 - 7 +_b 8 4 _. - 116 E9 4. - 

- 3 .'3 7E - 1 3 -  1.2 9 E  1 ' 9 
9.12E-1: 

2.8 6E -1 5 
2.' 2E-15 

1 . 2 9 E - C 9  
9.12E-13 

3. I>'> E- 19 
l.l '6E- 1 9  

3.94E-06 -5.405 2.28E 02 F 
2.51E-06 -5.60G 2.91E 0 2  w 
l,65E-c)6 
l . lOE-C6  

. - 5  r74-5 . _ _ _ _  3 ~ 8 1 E  02 . 
-5.960 5.07E 0 2  

1 . 2 9 ~ 4  9 
9.12E-10 

-8,889 3 . 1 3 E A 5 .  
-9.040 4.436 0 5  
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Table 6. Results of Calculations, t = 25'12, pH = 9.0 

RESULTS OF I O O I Y f - W A T E R  P A A T I T I O N  COEFFITIFNT C4LCULATf I Y S  

K 1  = 7.46E "1  K Z  = 7.59F I 2  K3 = 5.4l.E-13 K4 1 . 2 ) E - l l  
TEMPFRATURE = 25.; OFG c PH = 9.1 

SCXXTAILITY i i F  f2 I Y ~ T T F ~ ~  = T;~zE-~+II T~LIL - 

CON% I 2  I N  L I Q  C(1NC H I 7  
1.32E1cL3- - 1.2 > t - - 3  __ 
t..6?E-^4 7.37€--4 
3.3 E-('4 4 . 7 3 F - ' 4  
1.65F-"4 3 . 1 7 F - r 4  
H.25E-r 5 2. 1Rr-"4 
4.1 ZE-05 1 . 5 2 c - ' 4  
2.O6E-c5 - 1 . 3 7 E - r 4  

5.16E-06 5.3q5-r  5 
2.58E-26 3.74E -9 5 

1. ' 3E -'* 5 7 .-5 -,-5- - 

1 .29€-n6 2 .,64F -* 5 
6.45E-27 1.87E-"5 
3 .22F- r7  1.32F-C 5- 
1.61F-"7 Q.35C-' 6 
P .f' 6E- r  R 0.6 I€ -a16 
4 .p 3E-C 8 4.67F-Ch 

- -. . 

5.94F-'9 1 . 6 5 E - r 4  
2 . 5 2 ~ 4  9 1 .-1T-r 6 
1 . 2 6 ~ 4 9  9.2hE-^ 7 

- 3 . 1 5 ~ - i r  4.13E-C 7 

- 

hT2 9 E - 1 C 

1.5 7E- 1 0  
7.Y7E-11 - 

1.93E-11 
1.97E-11 
9.8 3E-12 7 . 3 T -  ' R  

7.46F-12 3 -6 5E --' 8 

4.15E-13 1. R3E-' R 

5.34E-"7 

._ 

4.92F-12 5 . 1 6 ~ - n e  

1.23E-12 - __ _ _  7 .5 s .  - r A _-__- 
- 3.?7E-L3 1.29E-" 9 

1.54E-13 9.13E-79 
6.45E:"Q 

3.8 4E- 1 4  4.56E-( 9 
-~ ~~ 7?6 3 E 1 1  4- 

C C N C  t w ~ +  
2.55F-11 
1 . 6 7 t - 1 1  
I ."5F-1 I 
7."2F-12 
4. P3E-12 
3.76E-12 
? . 3 6 t - l 2  
1 . 6 6 € - 1 2  

3.2 8F-13 
5.8 5F-13 
4.14E-13 
2.93E-13 
2 . ^ 7 E - l l  
1 .45F-13 
1.-3E-13 
7.32E-14 
5.17E-14 
3.66E-14 
2.5SE-1% 
1.83E-14 
1 .2qF-14  
Q.14E-15 
6.47F-15 
- 4.57E-15 
3.23E-15 
2.29F-15 
1.67F-15 
1 .14F-15  
8.08E-16 

- 5.71€-16 
4.14E-16 
2. Y6E- I6  
2 .-$2E-16 
1.43E-16 

- 7.14E-17 
5.C5F-17 

1 . 1 7 ~ - 1 2  

-- 

1 .r 1 ~ - 1 6  

COUCEYTRATIUNS I N  MCILS/L 

C'INC IODIDE 
5.9RE-24 
4.P8E-( 4 
3.7AE-04 

7 . 1  5 t - r 4  

1.(5E-C4 
7.45F-P 5 
5 . 2 8 F - f 5  
3.73E-5 5 
2.64E-0 5 
1 .&7E-C 5 
1.32E-C 5 
9.24E-r 6 
0 .  tl E-56 
4.67F-'JO 
3.3.:E-: 6 
2.34E-5 6 
1.65E-? h 

8.26E-G 7 
5.84E-', 7 

2.92E-0 7 
2.07E-L7 
1 .46€-07  
1. L3E-C 7 
7.3dE-OR 

3 6 5 E - i  8 
2.58E;" 8 
1.83E-08 
1.29E-1'8 
9.13E-F9 
6.45E-0 9 
4.55E-09 

._ - 3.2 3E-0 9 

2 . 8 2 ~ - ?  4 

i . 4 7 b - n 4  

1. i 7 E - r  6 

4 . 1 3 ~  7 

~ . I ~ E - C R  

2 . 2 a ~ - ~ 9  

CONC 13 -  TOTAL 
5.93E-14 
7.4'tE-q4 
9.46E -13 5 
3.52t - "5 
1.29E-3.5 
4 .  o3E-'r6 
1.64E-C'b 
5.82E- ) 7  
2. i ' 6  E-" 7 
7.29E-s'8 
2.58E-98 
9.12E-C9 
3.2 3E-', 3 
1.14E-29 
4.33E-1" 
1.43E-10 
5.04E-11 
1.78E-11 
6.3'lE-12 
2.23E-12 
7.93E-13 
2.79E-13 
9.85E-14 
3.48F-14 
1.23E-14 
4.35E-15 
1.54E-15 
5.44E- 1 6  
1 .92E- I6  
6.A3E-17 
2 - 4 0  E- 1 7  
R .  5SE-18 
3.QlE-18 
1.r 6E-18 
3.76E-19 
1.33E-19 
4.70)Er2S 
1.66E-2C 

I 2  I N  L I Q  LOG 
3.1 I t -" 3 
1 .64 E -0 3 
A. 97E-('4 
5.17E- ) 4  
3.13E-J4 
1.9AE-C4 
1.29E-? 4 
R.59E-35 
5.83E-C 5 
4.31E-35 
2.78E-b5 
1 . 9 3 E - ~  5 
1.35E-C 5 
9.5 1E-C 6 
6.69 E - 0  6 
4.71E-06 
3.32E-Ch 
2.35E- ' 6  
1.66F-G 6 
1.17E-C6 

5.85E-07 
4.13E-07 
2.92E-fi 7 
2. C 7E-37 
1.46E-Ci7 

7.33E-CB 
5.16E-(' 8 
3.6 5E-G 8 
2.58F.- ' 8  

1.29E-03 
9.13E-L'9 
6.45E-99 
4.56E-59 
3 . 2 3 E ~ 0 9  ~~ 

2.28E-C 9 

8 . 2 x - 7  T 

i . o 3 ~ - ~ 7  

1.8 ~ E - V  a 

TOTAL I 
-2 .507 
-2.786 
-3.b47 
-3.286 
-3.534 
-3.704 
-3.8JC 
-4.ci66 
-4.234 
-4.397 
-4.557 
-4.713 
-4.868 
-5.Q22 
-5.175 
-5.327 
-5.478 
-5.63C 
-5.781 
-5.932 
-6.082 
-6.233 
-6.304 
-6.534 
-6.685 
-6.875 
-6.986 
-7.137 
-7.287 
-7.438 
-7.588 
-7.739 
-7.889 
-8.04~1 
-8.19C 
-8.341 
-8.491.  
-8. 6 4 2  

PART I T I  ON COEFF 
1.76E 0 2  
1.85E 0 2  
2.03E 0 2  
2.34E 02 
2.83E 0 2  
3.58E 0 2  
4.66E 02 
6.22E 0 2  
8.44E 0 2  
1.16E 03 
1.61k 0 3  
2.24E 0 3  
3.14E C3 
4.40E C3 

8.73E 0 3  
1.23E 04 
1.74E 04 
2.45E C4 
3.47E 04 
4.90E 04 
6.93E 04 
9.86E 0 4  
1.39E 0 5  
1.96E 0 5  
2.77E 0 5  

5.54E 0 5  
7.83E 0 5  
1.11E 06 
1.57E_ @ 6  

3.13E C 6  
4.43E O b  
6.27E O b  
8.86E 06 

c.' 
6.19E 03  VI 

3.92E 0 5  

2.22E C6 

- 1.25E -07 
1.77E 07 

~~ 4.8rlE - 1-5 l . h l F - " Q  3.57E-17 1 - 6 l E - z  9 5.87E-21 1.61E-C 9 -8.792 2.51E C7 
2.4';'E-15 1.14F-"9 2.53F-17 1.14E -C 9 2.0 8 E -2  1 1 .14E- r9  -8.943 3.54E F 7  



Table 7. Results of Calculations, t = 2SoC, pH = 9.2 

RFSULTS OF IOCIINE-WATER PART I T  I O N  C f lEFF IC I  ENT CALCULtT IdNS 
TEMPERATURF 3 25.1- JEG c PH = 9.7 

-~ 
CJYCEYTRATI(lUS I N  M d L S l L  

COIuC I 2  IN L I Q  C f l Y C  1110 
1.32F:y-1_ _ _  - 1.51F-c 3 
6 a6 ?F - p 4  9.22F-‘f+ 
3 .3JE- r4  5.95E-I 4 
1 -65F- t -4  3.99E-“4 
P .2 5F -p 5 2.74E-”4 
L-.12F-r 5 1.91E- ’L  
Z.96E-r5 1. 3‘tE-’ 4 
?.T3E-I- 5 0 .45c -7  5 
5.16E - O  6 6.67E-e 5 
2 . 5  aE-’Tb 4.71F-“5 
1 .29€ - ”5  3.33E-‘ 5 
6 -45F-O 7 2. 35F-p 5 

________. __ _. - - - 

- 3 . 2 2 E - ” 7  - __ 1 .+E-” 5 
1 . h l E - “ 7  1. i x - r g  
8 . f i b€ - ”  3 9 . 3 2 F - - h  
4.“3€-.‘9 5.94C-‘  h 
2.“ 1E-C8 L .  IhE-:h 
1 . ’ l E - r  9 2. Q4‘-’h  

2.52E -PO 
- 1.26F-1’9 
6.29E-1“ 7 .7%- 7 
3 15E-1 -  5.2 ’E-<  7 
1.57E-10 3. o9E-”7 

- 7.R7F-Jl - __ _ _  1:b-E- 7 
3 . Q 3 E - 1 1  1 .p4:--7 
1.97_€-l_l. 1 .3 ‘F-  7 
9.8  3 E - 1 2  9.19t-‘R 

~ . Q Z E -  1 2  
2.46E-12 

- _ _ _ _ _  1.23E-12. __ 3,2_5E.:̂R 
6.15E-13 2.3 ’ E - ‘ F !  
3. r 7~ -4.3 1. hZE-‘ Q 

1.56E-13 1. I 5 F - ’  8 
7 .68E- 1 4  P.12F- 9 
3 - 8  4F- 1 4  

- 5-. ’ 4F-^ ”_ 

CONC H Z O I t  
2 .  I ” € - I  1 
1.291 -1 I 
9.32E-12 
5.5AE-12 
?.13E-12 
7 .h7F -1 2 

1.32F-12 
9 . 3 l t - 1 3  
6.5RF-13 
’+.65E-13 
3.2YF-13 
2.32E-13 

1.16E-13 
q.27€-14 
5.91f -14 
4.1 1 € - 1 4  
2.91E-14 
2 .C 5F-14 
1.45E-14 
1 .“3€-!4 
7.76E-15 
5.14E-15 
3.63E-15 
?. 57F-15 
1 . f i 2€ -15  

1.97E-12 

i . 6 4 r - 1 3  

1 . 2 a ~ - 1 5  
9 . c  w - 1 5  
6 . 4  2 F-16 
4.54F-16 
3.71F-16 
2 . 2 7 t - 1 6  
1.6‘E-16 
1.13F-16 
9 . - 2 € - 1 7  
5.51E-17 
4.7 l i - 1 7  
2. q4F-17 
2.116-17 

C G V C  Icl)31Dk 
7 .5 3 € -0 4 
6.15E-+4 
4.76E-24 
3.55F-74 
2.58E-2 4 

1.32E-sL 
3 .3 R F - 5  5 

4.77E-25 

2.34€-1!5 
1.66E-” 5 
1.13E-? 5 
n.32E-i-6 
5.8 8 5 -? 6 
4 .16E- I  C 
2.94E-”h 
Z.”RE-‘6 
1 .47€ - *  6 
1 I 4 E - ”  6 
7 .35E->7 
5 . Z ” F  -,- 7 
3.69€-“ 7 
2 .b.F-?7 
1 . Q 4E -“ 7 
1.3t.E-77 
9.19E-b8 
6.5”E-C R 
4.b‘;E-”8 
3.2 5 t  -“ E 
2.30E-l- 9 
1.62F-C8 

9.12E-OQ 
5.74E--39 

1 . 8 5 ~ 4 4  

6 . 6 4 ~ - r  5 

7 . 3 3 ~ 4  5 

i .  1 5 ~ - r  8 

C f l Y C  13-  TOTAL 
7.53i - ,<4 
3.C7E-14 
1.19E- 4 
4.44F -.I 5 
1.51k-65 
5.79E-26 

7.33€-;7 
7.59E- i  7 
Q. 1 8 € - r 8  
3.2 5E-”R 
1.15E -’ 6 
4. (1 5 E - ? 9 
1.44E- ’9  

1.9 j E - l r  
6.35F-11 
2.24F-11 
7.93E-12 
2.91E-12 
9.QZE-13 
3.51E-13 
1.24E-13 
4.38E-14 
1.55E-14 
5.413E-15 
1.94E-15 
6.95E-16 
2.42E-16 

3.73E-17 
1.C7E-17 
3.78E-18 
1.345-18 
4. 73E-19 
1 . 6 7 t - 1 9  

z .r 6 ~ -  ’ 6  

Tj,)sE-irl 

~ . 5 5 ~ - 1 7  

1 2  I N  L I Q  L O G  
3.5RE-1 ’7  

1. :r4t-P 3 
b.  .9F-L4 
3.73E-(‘4 
2.3RE-C4 
1.57F-i‘4 
1 .C6F-O4 
7 .2 1 k -!. 5 
4.98E-1’5 
3.46E-,5 
2.42E-? 5 
1.7’IE-C 5 
1.19E-”5 
8.40E-c6 
5.92E-4 h 

2.95E-r b 
2.0 8E-06 
1 - 4  7 E - 5 
1.94E-i 6 
7.36E-“7 
5.21’E-3* 7 
3.63E-( 7 

1. H ~ E - L  7 
1 .3L E -1- 7 
9.1 9E-I 80 
6. 5°F-r 8 
4.6C E-[* 8 
3 . 2 5 € - ~ 8  
Z . F - : 9 
1.62E-38 
1.15E-( 8 
R .  12F-:‘9 
5.74€-0 9 

1. NE-: 3 

4 . 1 0 ~ - c 6  

2 .6a E-r, 7 

4.L6E-f 9 5.9 1 E-ZC 4.C6E-C9 
2.8i’E-t 9 2.c 9F-20  2.8 7E-8 9 
2 .u3L - ’9  7.39E-21 2. 03E-r 9 
1 .44E-? 9 2 . 6 l E - 2 1  1.44E-119 

T O T A L  I 
-2.446 
-2.724 
-2.98 1 
-3.216 
-3.428 
-3.523 
-3.805 
-3.977 
-4.142 
-4.303 
-4.461 
-4.616 
-4.776 
-4.923 
-5.076 
-5.227 
-5.379 
-5.532 
-5 .601  
-5.832 
-5.982 
-6.133 
-6.264 
-6.434 

-6.735 
-6.886 
-7.337 
-7.137 
-7.338 
-7 .488 .  
-7.639 
-7,709 
-7.940 
-8.09C 
-8.241 

-6.585 

PAKTIT ION C O E F F  
2.02E 0 2  
2.14E 0 2  
2.36E 0 2  
2.75E 0 2  
3.37E 02 
4.31E 0 2  
5.67E 0 2  
7.63E 0 2  
1.04E 0 3  
1.44F 0 3  
2.GCE 03 
2.82E 03 
3.93E 0 3  

7.78E c3 
l . l O E  0 4  
1.55F 0 4  
2.19E 0 4  
3.09E 0 4  
4.37E 04 
6.17E 0 4  
8.72E 0 4  
1 .23 t  C 5  
1.74E 0 5  
2.47E 0 5  

4.93E 0 5  
6.97E 0 5  
9.86E 0 5  
1.39E 06 
1.97E 0 6  
2.79E 0 6  
3.94E 06 
5.56E 0 6  
7.89E 06 
1.12E 07 

5 . 5 2 ~  r 3  
+ 
o‘, 

3.49E c5. 

-8.391 1 . 5 ~ ~  07 
-8.542 2.23E P 7  
-8.692 3.16.E 0 7  
-a. a 4 3  4.46E C7 



n . '  

Table 8. Results of Calculations, t = 2SoC, pH = 9.5 

- 
COULEVTRATIONS I N  MOLSlL 

CONC I ?  l q  L I Q  
1.32F-' 3 
t . hPF-  1 4  
3.3 > E -  4 
1 . ~ . 5 r - r 4  
P . 7 5 F -  5 
4.12E- 5 
7.16F-- '  5 
1 . ^ 3 F - r 5  
5 .165 - -6  
7 -6 3F- 'O 
1 . 2 s r - r  6 
h . 4 5 r - p 7  
?.2?E-'7 
1 - 6  1 t -? 7 
8.-$E- 

2.*1E-"F 

5 . ' + F - ' O  

7.52F-' 9 
1.24C-> '9 
6.2 7 E -  1r  
7.15E-1' 

7 . * 7 F - I  1 
2.93E-11 
1 . 97F-11  
Q.9 3 F - i  2 
4 .92F-12 
7.4SF-12 
1.73=-12 
C . 15F-??  
? . ' l C - I '  
1 .54 t - !  3 
7.59'-!4 
3.R'+F-14 
1 - 3 2 F - 1 4  
0.6 c-1; 
4.8  , C - l C  

7.4 1 t  - 1 5  

4. ) 3 ~ - '  a 

1 .c IF-( i3 

1.57r-1:  

C N C  HIf l  
2. i 3E-- 3 
1. 3'C"'3 
3 . 4 l F -  4 
5 . 6 4 ? - ' 4  
3 . 4  4 r - - /. 

s.b5'-: 5 
+ . 7.: E -" 5 
3 . 2 2 F -  5 
7.35F-' 5 
1.69:- 5 
1.1RF- 5 
n * 3 ] E - " A  
5 . 3 8 F - "  h 
/ t . l 5 F - '  5 
> .q45- .5  
2 .  19E- '6  
1 ./,7F-+ c: 
1 . 4' (. 
7 . 3 5 t - -  7 
5. i 9E-: 7 
7 .  A 7 G -  7 
2.5-E- -  7 
1 . F 4 t - '  7 
i . 3 - r -  . 7  

6 .45&- -  9 
4 .  S 9E -'. Q 

3.2 5E --  R 
? .33 i - .  9 
1 . 6 2 € - ' ?  
1 . i 5E - I _ .  8 
H . I Z E - ' C  
5.  74F- 19 
4 .! 6F-"  9 
2 .  a 7 ~ - "  
2.. 3 E - - l 9  

9. i a 5 - r  P 

C D N C  H201+ 
1.4QF--11 
4 .12F-12  
5.33F-12 
7 . o 5 t - 1 2  

1 .P9F-12 
1.33E-12 
Q . " t C - ? 3  
h.53E-13 
4 .  h6 t -1 3 
3 .7QF-13 
2 . 1 3 € - 1 3  
1 .t 5F-13  
l . 1 6 F - 1 3  
5 .73F-14  
5 .82F-14  
4.1 1F-14  
7 . 3 1 F - ? 4  
7.' 6 r - 1 4  

1.p3C-14 
7.27E-15 
5.14F-15 
3.64E-15 
2.57F-15 
1 .H2F-15 
1.29E-15 
3 .G 9E-16 
6 . 4 7 F - I 6  
4.5LE-16 
3.21F-14 
2.2 7 G  -1 h 
1.61E-16 
Z.14E-16 
8 .  " 7 C - 1 7 
5.hYF-17 
't. '2F-17 
2.e4F-17 
?.I 1 k - 1 7  
1 - 4 2 E - 1 7  

2 . 7 1 ~  -12  

1 . ~ 5 r - 1 4  

Ccb qC t i3OIDE 
1.  '6C-C 3 
9.69E-" 4 
4.7 3F-' 4 
5 .' 1E-c'4 
3.65E-. 4 
2.62€-: 4 
1. h 7 E - r  4 
1 e32E-14 
9.34E-' 5 
b. 64C-" 3 
4.73E-?5 
3.32C-? 5 
2.35,F-( 5 
1.65F-; 5 

8.31E-? 6 
5.98F-P 6 
4.162-76 
2.94F- f  6 
2. '9E-S6 
1.47F-r f .  

7.3 5E-4 7 
5.13E-i'7 
3 . 6 7 t - 9 7  
2.6"-C 7 
1.84€- ' )7  
1 3GE-T 7 

h .49C -q 0 
4,59E-< 8 
3 .2 5 € - 8 
2. ?PE-C P 
1.62E-38 
1.15E-,8 
9.125-30 

1.1 a=-- 5 

1 .r 4 ~ -  16 

9. i a t -  18 

5.74F- ) 9  
4 .  '&E-' 9 
?,  P7E-a- q 
Z.c3F-* 9 

c o w  13- T 
i . 36E-33  
4.34E-"4 
1.68E-'34 
6.27E-35 
L.2AE-35 

2 .9?€- "6  
I .  )3E-:6 
3 . 6 7 i - ? 7  
1 .3?€ -37  
4.5qE-38 
1.62E-1- d 
5.74E-is9 
2 .C3E-C9 
7.17F-lC' 
2 54E - 1 i J  
3.17E-11 8.97E-11 

1.12E-11 
3 . 9 6 t - 1 2  
1.4)E-12 
4.95E-13 
1.75E-13 
6.13E-14 

5 . iYF- r  6 

2.19E-14 
7 . 7 4 i - 1 5  
7.74E-15 
9 . 6 l F - 1 6  
3.4ZE-16 
1.2 1 E-16 
4.2RE-17 
1.51F-17 
5.345-18 

6 .6A f -19  
2.36E-19 
R.35F-2t 
2.95€-2( 
1.(;45-2( 
3 . 4 9 f - 2 1  

1. a 9 ~ - 1 8  

OTAL 12 I N  CIQ LOG 
4.5 1 E-(' 3 
2.4iiE-c 3 
1.34E-03 
7.92E-C 4 
4.93E-r'4 
3.19E-\14 
2 . 1 3 E - ~  4 
1.45E-C4 
9.97€-(' 5 
6.93E-' 5 
4.84E - 11 5 
3.39E-" 5 
2.3 8 E-i i  5 
1.68E-1; 5 
lS18F- . '5  
R .  3 5 W 6  
5.9C E-04  
4.17E-?6 
2.94E-06 
2.08€-,'6 
1.47E-16 
1.04E-r.6 
7.35E-: 7 
5. ZCE-c 7 
3 .  6 7 E - Q l  
2 .6Ck-Cl  
1.84E-C, 7 
1.3@E-"7 
9.1 Rt-f '8 
6.49E-"8 
4.59€--08 
3.2 5 E - r 8  
2.3i: €-1>3 
1.62E-G8 
1.15E-"8 
8.12E-39 
5.74E-00 
4.0 6 E -jd 9 
2. 8 1 € + 9  
2 .J3E-C19 

TOTAL I P A R T I T I O N  COEFF 
-2.346 2.55E-02- 

2.71E @ 2  - 2 i 6 2 0  
-2.813 3.03E 02 
-3.101 3.58E 0 2  
-3 .307 4.46E 0 2  

5.78E 02 -3.496 
-3.672 

1.05E 03 -3.839 
7.71E. 0 2  

1.44E 03 -4.c31 
2.OOE 03 -4.160 

-4.315 2.80E 03 
-4.470 3.92E 03 
-4 .623 _ _  5.52E 03- 
-4.775 7.77E 03 
-4 .921 1.lGE 0 4  < 

1.55E 04 -5.078 
2.18E 0 4  -5.229 

-5.38cJ 3.C9E 04 
-5.531 4.36E -04  - 
-5.682 6.16E 04 

8.71E 04 -5.833 
1.23E 0 5  -5.983 
1.74E 0 5  -6.134 
2.46E 05 -6.284 

+ 

-6.232 - - 3_.1_8E 0 5 .  
-6.585 4.93E 0 5  
-6 .736 6.97E 0 5  
-6. 8 8 7  9.85E 05 
- 7 . 0 3 1  ~ 1.39E 06 
-7.188 
-7.338 2*79E 0_6.._ 
-7 .489 3.94E 06 

1.97k 06 

-7.639 5.57E 0 6  
-7.790 7.88E O b  
-1,940 

1.58E 07 -8.C91 
1.11E 07 

.- - - 8 . 2 4 ~  - 2,2.3~-07 
-8.392 3.15E 07 

-8.693 6.30E 0 7  
-9.542 4.46.E 07 



Table 9. Results of Calculations, t = 50°C, pH = 5.0 

CU,lCENTI?ATICYS I N  MCILSIL 

ciibIc 1 2  11 LIO 

7. 'E-'4 

7 . 9  E - * ?  
1.4 IF- '  3 

3." ? C - ' 4  
1 -75F- I  4 
R .7 5c-8'5 
4 . 3  7 F - I  r, 
2.19E-r 6 
1. ? E - '  5 

.47E- '6  
?.73c--t 6 
1 .37E-^6  
h.54C-I 7 
' . 4 2 f - ' 7  
1.71E-r 7 
8.54r-8-9 
4.7 7F -r 9 

z * h 7 E -1- @ 

1.74E- 9 
5. f, 9E-! r 
7 .?4E-1' 
1.67F--l  i 

R - 3 4 E - 1 1  
4.1 7E-11  
2 . 7 J F - I 1  
1 a - 4 E - l  1 
5.?2F-12 
7 .6 1F-12  
1.3 'E- IZ 

5 .13F- '7  
4 .  5 C - ' 7  
? . R 7r  - ' 7  

cqnc  H'fl1+ 
? .451 -  q 
! . 4 5 t - r  9 
3 . 7  SF - 1'1 
6 . 1 2 t - 1 )  
4 .17F-13 
2 . 8 9 E - 1 '  
7.' 2F -1  I 
1.v26-1P 

7 . ' 9 F - l l  
5.' 1c-11 
3 .54F-11  
2.5 t - 1 1  
1.77F-11 
1.25E-11 
R .  ? 5 t - 1 ?  
6.35F-12 
4.43E-12 
3.13E-12 
2.21E-12 
1.5hF-12 
1.11F-12 
7 . P 2 F - 1 3  
5.5 3F-13 
3.91E-13 
2.77E-13 
1 . Q 6 € - 1 ?  
I .  39c -13  
9.7YE-14 
6 . 9 1 € - I  4 
4.79F-14 
3.4C.E-!4 

1 .- i E - ! r  

CCNC I n D I O E  
L.4',F- 5 

1.59E- .5 
1 . 7  ) E - r  5 

6.36F -'I 6 
4. 54E-"b 
3.23E-r 6 
2 .  Z O F  -'~6 
1.52E-56 
1.15C-'. 6 
9 . l l F - ' 7  
5.73E-P7 
4.:5=-1)7 
7 .  P7E-P7 
2.L 3c-r .7  
1 - 4  3 E -<P 7 
1 .i. 1F-"7 

5..7E-C 8 
3.59E-C 8 
2.53E-c,R 
1 . 7 9 F - r d  
1.27E-'Q 
9.96F-1 9 
5.34C- '9  
+.45E-r 9 
3 - 1  7 E -7 9 
2.74F-( 9 
1.53E-C9 
1.12E-L9 
7.92E-1'; 

3.1 I F - O ~  

9 .  a i € -  26 

7 . 1 7 ~ - n 8  

LUVC 13-  T O T A L  
3.2 Z E -i, 5 
1 .35€- '5  
5.33F-?O 
7 .  ? 2 € - ' 6  
7 .4 )E -77  
2.h7E-07 
9.53E-CR 
3 .39E4 '8  
1 . 2 l E - 3 8  
4.25E-1'9 
1 .5)k-19 
5.32E-lC 
1. '38 E- 1 C  
6.65E-11 
2.35E-11 

2.74E-12 
1.174E - 1 ? 
3.67E-13 
1.33E-13 
4.59E-14 
1.52F-14 
5.74E-15 
2.1' 3E-15 

2.5SE-16 
R.95E-17 
3.17E-17 
1.12E-17 
3.96E-18 
1.41€ - 1 8 
4.Q5F-19 

a . 3 1 ~ - 1 2  

- 7.175-1_6_ 

I 2  I N  L I Q  L O G  T O T A L  I PARTITION COEFF 

3.66E-J 4 
1.85E-I 4 
9.44E-P5 
4.85k-') 5 
2. 5 2 e r  5 
1 .32€-"5 

3.88E-Q6 
2.18€-' 6 
1.26E-36 
7.47i - '7  
4.5RE-'7 
2.88E-L7 
1.86E-07 
1.23E-07 
R.24E-08 - 
5. 6LF-28 
3.85E-CB 
7.67E-0 8 
1.86E-08 
1.30E-09 
9.13E:CQ 
6.42E-Q 9 
4.52E-09 
3.19E-' 9 
2.25E-69 
1.59E-09 
1.12E-p-9 - __ 
7.93E-10 

7 . i o ~ - r 6  

-2.539 - 2.7CE 0 1  
2.71E 0 1  -2.84U 

-3.139 2.72E 0 1  
-3.436 2.74E 01 
-3.732 2.77E 0 1  
-4.C25 2.83E 01 
-4.314 
- 4 . 5 9 9  3.GlE 0 1  

-5.149 3.4GE 0 1  
-5.411 3.72E 01 
-5.662 4.18E 0 1  
-5.991 
-6.126 5.73E 01 
-6.339 7.02E 0 1  00 
-6.540 8.84E 0 1  
-6.730 1.14E 0 2  
-6.911 1.51E 02  
-7.084 Z.P.2_E -QL 
-7.252 2.75E 0 2  

3.78E 02 -7.414 
-7.574 5.23E 02 
-7 .731 7.29-E 02 

1.02E 03 -7.886 
-8.040 . _. 1.43E 03 
-8.193 2.C2E 03 
-8.345 . 2.84E 03- 
-8.496 4.00E 03 
-8.640 5.65E 03 
-8.799 7.98E 03 

1.59E 04 -9 .101 

-2-9GE Ol. 

-4.878 3.17E 0 1  

_ _  4.82E -0.1 
w 

_ - _ - a .  950--  __ 1LUr Q4- 



Table 10. Results of Calculations, t = 5OoC, pH = 7.0 

PESULTS OF I f i l D I V F - W 4 T t R  P A R T I T I O N  C 7 F ' F I C I f N T  CALCULATIIJNS 
TFMPFRATURF = 5''.C' I ICG C P H  = 7.r 
K 1  = 2.C2F C l  KZ = 4.9tC ' 2  K ?  = 4.9'E-12 K 4  = 2 . 1 - F - 1 1  
TOLVBTLTTTT~T-IT i a  GCTFR = ~ . H . E - ~ ?  YCLIL 

C UVC E VT R 4 T IONS I N MOL S I L 

CONC I 2  I N  L I Q  C O Y C  t i In 
2.917E-?3 
1.4qF-q 3 
7.r >E-1'4 2 . 1 2 F - - 4  
3.5nE-r4 1 . 't - F -r 4 
1.75E-24 9.5hE- '  5 
R.75F-C 5 o.h2E-'5 
4.37E -"5 4. h4F-3 
-i;lF--"3- - >67--<' 5 

1.19E-f l5 2 * 3 - ? - " 5  
5.4 7 E -1- 6 1.6LF - r3  5 
?.73E-76 1 . 1 5F -" 5 
1.37E4-6 A.lZF-"C 

~ ___- ~ 

- 

6.84E-C 7 5.74F-T6 _ 
3 . 4 2 ~  7 4. ?%€ -',6 
1.71E-17 2.87F-qh 
R.54F-'38 2.r 3 r - c 6  
4.27E-"A 1.43E- 6 
Z . I ~ E - ~ R  I .- 1F- "6  
1 .C7E-'13- - - . . 7 .-17+ - 7 

7 . 6 7 ~ - r  9 3.59E- 7 
1.34E-1'9 2.54E -1i7 
6.6RE-IC 1 . 7 9 E - i 7  
3 . 3 4 E - l r  1 .27E- '7  
1 . 6 7 F - L L  X. q5E-"  ~- R 

4.17E-11 4.43E-*8 

_ ~ _ _  __ - __ 

______. 
5.34E-1'9 5.  O ~ E  -r 7 

_____-- 
P.34E-1 l h.34E-7 e -  

I . l Z E - ' R  
7; 93c -n  c 

6.52E-17 5 .6"E-'9 
3.26E-13 3.96E-r 9 
1t6z3€-13 ~ 2. S ' tF- f  0 

8.15E-14 1.98F-pS 
_ _  

CONC HZOI+ 
7.45F-1'. 
1 .46C-1qq 
9.75E-11 
6.1 %€-I 1 
4.17F-11 
7 .R96-11  
z . ' Z F - l l  
1 .42Ez1 1 
1 .n' E - 1  1 
7 .C 9F-12 
5.0 1E-12 
3.54F-12 
2.5"E-12 
1 .-77€-12 
1.25C-12 
8.@5E-13 
h.26E-13 
4.47E-13 
3 .> ?E-13 
2 .21F-13  
1.56F-13 
1 . l l E - 1 3  
7.RZE-14 

_ -  

5.53E-14 
3 . 9  I € - 1 4  - .  
2.76F- i  4 
1.96F-14 
1.38E-14 
9.78E-15 
6.9 LC-15 
4.99E-15 
3 .46€-15  
2.44E-! 5 
1.73E-15 
1 - 2 2 E - 1 5  
8.64E-16 
6 .I 1E- 1 6 
4.32E-16 

- 

CONC I3DIDE 
?.4!E-i'4 
2+1:1f-P4 

1.2 ' tE-Q4 
S .82E-O 5 
0.7hE-0 5 
4.54E-' 5 
3.2 3 E -1- 5 
2.29E-C 5 
1. CZE-C 5 
1.15E-25 
Y.11E-r 6 
5.74C-r 6 
4 .C 6E-Ct3 
2.  F7€-I '6 
2 .' 3E-C 6 
1.43E-P6 
l . r l E - (  6 

I .  5 9 ~ 4 4  

7.17E-C 7 
5.C 7E-37 
3.59E-07 
2 . 5 4 E 4 7  
1.796-P7 
1.27E-07 
8 .  F6E-C 8 
5.34E-: 8 
4.4RE-r 3 

2.74E-0 8 
1.5BE-('8 
1 . 1 2 E -P A 
7.9ZE-29 
5. b"E-'9 
3.96E-09 
2. P 'E-Ci 9 
1.9AF-PQ 

3 . 1 7 ~ - 1  A 

CONC 13-  TOTAL I 2  I N  L I Q  LUG 
3.27E-('4 3.68E-23 
1.35E-f'4 1.67F- 13 
5.33E-35 9. 65E-o 4 
2. 'ZE-?5  5. ~ O E - L ' ~  
7.4 )E-C 6 2.78E-: 4 
2.67E-36 1 . 5 6 € - i  4 
9.53E-C7 9.11E-C 5 
3.39E-57 5.4¶E-C5 
1 .23E- I7  3.4LE-C 5 
4.256-38 2.18E-C5 

5.32E-!. 9 9.49E-Gb 
6.42E-06 1.8 '3E-29 

6.65E- lC 4.4UF-( 6 
2.35E-1C 3.04E-C6 
R.3 lF-11 2.11E-c.6 

1.48€-.'6 2 .94E-11 
1 . " 4 E - l l  1.04E-S 6 

1.5?E-38 i . 4 2 ~ - ~ 5  

3.67E- 1 2  
1.37 E- 1 2  
4.59E-13 
1.62E- 1 3  
5.74E-14 
2.2 3E- 1 4  
7.17E-15 
2. F4E-15 
8.97E-16 
3.17E-16 
1.12€-16 
3.96E-17 
1.47E -17 
4.95E-18 
1 75C-18 
6.19E-19 
2.19E-19 
7.74E-2C 

7.2 RE-2 7 
5.12E-37 
3.6 1 E -1: 7 
2.55E-0 7 

1.27E-07 

6.35E-CB 
4.49E-l i  8 
3.17E-26 
2.24E-C 8 
1.59E-08 
1.12E-1'8 

5.6CE-?7 
7.96E-09 
2.8CE-C'9 
1 .98C- i9  

1 . e ~ - 0 7  

8 .  9 8 ~ - ( .  a 

7 . 9 2 ~ ~  9 

TOTAL I 
-2 .434 
-2.728 
-3.015 
-3.292 
-3.556 
-3 .806  
-4.041 
-4.261 
-4.460 
-4.662 
-4.847 - 5. c 7 3 
-5.192 
-5.357 
-5.517 
-5.675 
-5.831 
-5.985 
-6.138 
-6.29C 
-6.442 
-6.594 
-6.145 
-6.896 
-7.047 
-7.197 

-7.494 
-7.649 
-7.80C 
-7.951 
-8.171 
-8.252 
-R.4C2 
-8.553 
-8.703 
-6.B54 
-9 .c04  

-7.348 

P A R T I T I O N  COEFF 
3.45E 0 1  
3.5Gt 01 
3.61E 0 1  
3.82E 0 1  
4.16E 0 1  
4.68E 0 1  
5.45E 0 1  
6.57E 01  
8.16E 01 
1.04E 0 2  
1.36E 0 2  
1.8ZE 02 
2.46E 0 2  

4.66E 0 2  W 
6.40E 0 2  
9.06E 0 2  
1.27E 03 
1.79E 03  
2.51E 03 
3.54E 03 
5.00E 03 
7.G6E 03 
9.98E 03 

1.99E 04 
2.82E 04 
3.98E 04 
5.63E C 4  
7.96E 0 4  
1.13E 0 5  
1.59E 0 5  
2.25E 0 5  
3.18E 0 5  
4.50E 05 
6.37E 0 5  

3.37E 02 c. 

1.41E 0 4  

9.01E 05. 
1.27E 0 6  



Table 1 1 .  Results of Calculations, t = 5O0C, pH = 8.0 

RESULTS OF I n n t Y F - W 4 T E K  P 4 I T I T I C N  CQEFFICIEYT CALCUL4TIUNS 
TEMPERATIJRE = 5r.'' ' I T C  t P H  = A.! 
K 1  = 2.62F 11  K Z  = 4 . F f F  ' 2  K 3  = 4 . Q ' F - l ?  K 4  = 2 . l t ' C - l l  
SOLUBILITY ' l F - I ?  [PI TATT(I'7 = 7.R'JF-r3 YCL/L 
_____ 

CONC I 2  I Y  L I Q  
7-0 )F-')?- 
1.4'E-'3 
7 .?( 'E - r  4 
3.5 )C-74  
1.75F-"4 
8.7 5E - P  5 

2.73c-26 
1 - 3  7E -: 6 

4.2 7F - -  R 
Z.14E - " A  

2 . 6 7 € - ? 9  
1.3 4E-O. S 
6.6RE- lP 
3.34E-1- 

8 .34E-11 
1 .t. 7F-- 1 

4 .175-11  
2 .r' C)E - 1 1 
1 . C 4 E - l l  
5.22E- 1 2  

3.26F- 1 3  
1.63E-13 
8.15E-14 
4." 7E-14  
2 .'4F-14 

~ _ _  ~~ 1 . "2F-14 
5.?9E-15 

-- ~ _ _ ~  

1 . 4 7 f  - r b  
1. 7 3 F - - i  
7.24:- 
5.14!-* 5 
7 . h 7 6 - r  c 
7 * 5 7 E - ' 5  
1 . 9 1 = - " 5  
i . ? a ~ - -  5 
9 . r  7 ~ -  A 

. 4 2 E - - h  
4 . 5 4 c - r t  
7 . ? l F - f  5 
2 .?7E- 'h  
1.6 'E- ' t .  
1.13'-"6 
7 .  ' 2 F - ' 7  
5 . 6 7 t - -  7 
4 .  i r -  7 

1 .42E-^7  
1. - - 7 -  - 7  
7 . ' 9F - 'F  
5. , l F - r Q  
3.54'-" R 
2.51C-,- R 
I .77E-'-Q 

( (IhiC H2 i l  I t 
7.75E-1 1 
4 . 6 j F - 1 1  
7 . "3F-11 
1 - 9 3 t - 1  1 
1 . 3 2 t - 1 1  
Q.14F-12 
6 . 4 - t - 1 2  
4 .5 :€ -12  
7.17F-12 
2.246-12 
1.5rjF-12 
1.12F-12 
7.91L-13 
5 . 5 ~ - 1 3  
a.96r-13 
2.Rn'F-13 
1 . q R C - ?  3 
1 .4(' C - 1 3 
7. AQE-14 
6.99F -14  
4 a Q4F -14  
7.5"'F -1 4 
2 .47F-14  
1.75F-14 
1.24'-14 
R.74F-15 
h.19E-15 
4.37F -1 5 

2. lQc-l 5 
1.55E-15 
1."qC-15 
1 .73F-16  
5.46E-1 h 
?.95L-16 
2 . 7 3 F - l h  
1.q3F:lO 
1. 37E-16 
9.66E-17 
h .93€-17  

3 .r9r -1 5 

CdNC 1OUII)E 
7 . 5 3 € - ' 4  
6.3 5F-r: 4 
5. C 2 F- 4 
7.8s F - r 4  
2.79E-( 4 
7.C 1 E -  14 
1.44F-"4 

7.24E-r, 5 
5 .13E- '5  
3.63E-'5 
Z.57E-C 5 

1 .L 2 r - r 4  

6.41E-'J 4 
4.54 E- 2 6, 
3.2 1 E - c. 6 
L.27E-r6 
1.6 IE-7 6 
1.1 35-? 6 
9.\'?F-': 7 
5 . t7E-77  
4.- 1 E - 3  7 
2. F 4 F - 7 7  

l . ' l t - - 7  
7.39E-L 8 
5." 1 E-L' 0 
3.54E-08 
2.51E-18 
1.77E-C 8 
1 . 2 5 t - "  A 
3 .86E-09 
6.26E-? 9 
4.43E- ? Y  
3.13E-' 9 
7 - 2  1E-:9 
1 . 5 7 f - r  0 

CONC 13-  T I  
1 .5ZE-f13 
4.2 6 E -'? 4 
1 .69F-04 
b. 38E-tt5 
2.34E-05 
6.44E-?6 
3.: 1 E - 3 6  
1.27t -T 'b  
3.8 i t - ' 7  
1.34E-57 
4 . 7 6 t - 7 8  
1.63E-78 
5.95E-?9 
Z.l>E-:Q 
7 . 4 4 E - l l  
7 .  h3E-1(  
q .29E-11 
3.79E-11 
1.16E-11 
4 . l l E - 1 2  
I .45E-12 
5 . 1 3 t - 1 3  
1.92E-13 
6.4ZE-14 
2 .27F-14  
@.I-2E-15 
2.84E-15 
l . r 3 F - 1 5  
3.55E-16 
1.25F-16 
4.43E-17 
1.57E-17 
5.54F-18 
1.36E-18 
6 . 9 7 t - l s  
2 .45E- lS  
8.6bE-ZP 
3 .;6€-2: 
1.~'18c-2c 
3.83E-21 

1TAL I 2  IN L I Q  
5.6' F- 3 
2.89E-^3 
1.54E-8 3 
8.57E-14 
5.1?1E-< 4 
3. i) 5 E -3 4 

1.26E-I 4 
R.41E-L5 
5.7"E-05 
3.91 E-" 5 
2.71E-( 5 
1.BRE-rS 
1 .32E- i  5 
9.24E-; 6 
4.5RE-26 h.5vF-?6 

3.23E-r 6 
2.2BE-C 6 
1.61E-'6 
1.14E-.l6 
8 .03E--7 
5.6RE-07 
4.01t - '7  
2 .84E- -7  
2.61E-.'7 
1.42 E-P 7 

7 . 0 9 t - u 8  
5.9 15-" 8 
3.54E-r 8 

1.77E-GB 
1.25t--' 8 
8.P6E-C9 
6 . 2 6 E - ~ 9  
4.43E-29 
3 .13 t - f  9 
2 - 2  1E-29 
1.57E-sJ9 

i . 9 3 ~ - r 4  

1 . rc t -c  7 

2 . 5 1 ~ - 1  a 

LOG TOTAL I 
-2.252 
-2.539 
-2.A13 
-3.767 
-3.39c 
-3.515 
-3.713 
-3.899 
-4. i  7 5  
-4.244 
-4.478 
-4.56R 
-4.125 
-4.880 
-5.034 
-5.187 
-5.339 
-5.49 1 
-5.642 
-5.793 
-5.944 
-6.n95 
-6.246 
-6.397 
-b. 5 4 7  
-6.698 
-6.848 
-6.099 
-7.149 
-7.3130 
-7.45c 
-7.6G1 
-7.752 
-7.9C2 
-8.253 
-8.203 
-8.354 
- 8 . 5 i 4  
-8 .655 
-8.825 

PARTIT ION COEFF 
5.24E 0 1  
5.40E 0 1  
5.76E 01  
6.42E 01  
7.50E 01  
9.15E 0 1  
1.16E Q 2  
1.51E 0 2  
2.73E 2.01E 0 2  0 2  

3.75E 02  
5.18E 0 2  
7.22E 02 
1 . C 1 E  0 3  
1.42E 0 3  
1.99E * 3  
2.81E 0 3  
3.96E C 3  
5.59E 0 3  
7.89E 03 
1.12E 0 4  
1.5RE 0 4  
2.23E 0 4  
3.15E C4  
4.45E 0 4  
6.3GE 04 
8.9CE C 4  
1.26E 0 5  
1.78E 0 5  
2.52E C.5 
3.56E 05 
5.C4E 0 5  
7.12E 0 5  
1.01E 06 
1.42E 0 6  
2.01E 0 6  
2.85E 06 
4.03E 06 
5.70E 0 6  
8.06E 06 

h) 
0 

t. 



Table 12. Results of Calculations, 1 = 50°C, pH = 9.0 

Cnw 17 I U  \ I O  
7 . 3 ' ' -  3 
1 .'+ ' F - ^ 3  
7 . r - F - P 4  
7.5 ' F - - 4  
1.7L;E-'4 
e . 7 5 r - r 5  
L.37'- ' 5  
2.1 9E - ~ 5 
I . r Q F -  5 
5.G7F- 94 
? .73E- -h  
1.37F- ' f  

. 9 4 t - ' 7  
3 . 4 2 € - ' 7  
1 . 7 1 c - ' 7  
a .  5 4 F  -. P 
4.7 7 ' - C ?  
2 * 1 4 F - '  9 

5.3rtE- 
? .h7F- '9  
1.34F -C Q 

6 . h Y C - l '  

7.34F-1- 
1 . 6 7 y - 1 -  
R 3 ' t k - 1 1  
4 .17F-11  
2 .  -7T-11  
1.;4F-11 
5 .22E-17  
2.615-12 
1.3'E-12 
6.5 2F- 1 3  
3.76E-13 
1 .63E-13 
9 . 1 5 i -  1 4  
4 . - 7 F - 1 4  
2. ^ 4 E  - 1 4 
1 . "?F -14  
5 .  'OC-15 

1 . - 7E.- 

C J R C  HZTIt 
? . 4 5 € - 1 1  
1 .46F-11  

6 . 1 2 F - 1 7  
4 . 1 7 F - I ?  
7 . 1 Y F  -12  
2 . - 2 c - 1 2  
1.42F-12 
1. 'i F - 1 3  
7.1 9F-13  
5. 1E-13 
3 . 5 4 F - I  3 
2.5 f - 1 3  
1 .77F-13  
1 .'5F-13 
8 . R k F  - 1 4  
&.? i t  -1 4 
4 . 4 2 t - 1 4  

2 .P I C - 1  4 
1.5hC-14 
1.1 1F-14  
7 . R ? F - 1 5  
5.57:-15 
3 .  '3 1 t -1 5 
?. 76L-15 
1 .05L-15  
1 . 3QF-15  
Q .  7 7 E - I 6  
5 .91F-16  
4. P 9 F - I 6  
3.45F -1 4 
7.4r-F-15 
1.73E-16 
1. ? 2 F - 1 5  
9 . t  4c-1 7 
h .  l l i - 1 7  
4 . 7 7 r - 1 7  
3. ~ 5 ' -17 
7.16E-I  7 

4.2 -ir - I  2 

3. i 3 t - 1 4  

C ' I U C t V T R A T I O N S  I N  MULSlL  

C[lNC 1i) i ) IDF C O N C  13-  T O T A L  I 2  I N  L I Q  LOG T O T A L  I PARTITION COEFF 
9 . 4 . t - 1 3  3.22E-33 1.16C-92 -1.934 1.0YE 02 

1.14E 02 2 .  ' l c - - 3  1.35E-73 6 .11€-^3  -2.214 
1 .59E-p3  
1. ? ' I f  -. 3 
3.92F-'4 
3.34E-'+ 
4.54E- ' 4  
3 .23F- '4  
Z.Z9F-' '  Lt 

I.o2C-'J4 
1.15F-'4 
3. IlF-C 5 
5.74F-3 5 
4 . ' b i - \  5 
2 .97F-75 
2.L 3E-'5 
1.47E- 5 
1. ' 1 E -  ' 5  
7.17E-, 5 
5.1 ? E - , ; t  
3.59E-'- 6 
2.54E- > h  
1.79E-1.6 
1.27E-: 6 
Y .9 7E -? 7 
6 . 1 4 t - " 7  
4.49E- ' 7  
3.17E- 07 
2 .L4E- ' 7  
1 . & 9 € - ~ 7  
1 . 1 Z F - l ~ 7  
7 . 9 3 F - P  ? 
5 -6" t - 8 
3.9bE-* 9 
2.P"E-JP 
1 . Y 9 F - $ R  
1.41E-3R 
2.91E-29 
7 . '' 1 € -C 9 
i. 95E-c 9 

5 . 3 3 E - j 4  
2. 1 2 f - ' 4  
7.4 J E -  I 5  
2. 6 7 € - ? 5  
9.53E-: 6 
3.3?E-06 
1.77E-pf2 
4.25E-"7 
1.5'E-07 

1.8YE-?8 
6.6 5E-Oa 
2 .3 5 E - i' 9 
R.31E-1C 

1.<'4E-,ln 
3.67E-11 
1 37E-11  
4.59E-12 
1.62E-12 
5.74F-13 
2.7 3 E -  1 3  
7 . 1 d t - 1 4  
2 . 5 4 t - 1 4  
A .  97E-15  
3.17E-15 
1.12E-15 
3.96E-1 t 
1.49E - 16 
4.9oE-17 
1.75E-17 
6.P JE-18 
2.19E-10 
7 .74F-19  
2.74E-19 
Q.69E-2C 
3.4ZE-Z( 
1. ZlE-LC 

5.32~- ;a 

2 . 9 4 ~ - i r  

3 .36E- -3  
1.96E-, 3 
1.21E-33 
7.77E-34 
5.17E-'4 
3 .  52F-:'4 
2.42E-'74 
1.6RE-!!4 
l . lRE-'.*4 
8.26E-" 5 
5 .  81E-I' 5 
4.1)9E-i'5 
2.89F-,5 
2.04E-2 5 
1.44E-55 
1.02E-"5 
7.18E-26 
5.t,qE-?6 
3.59E-;h 
2.54E-I  6 
1.79€-C 6 

8.97E- :7 
6. 34E-'. 7 
4.40E -L 7 
3.17E-07 
2.24E-3 7 
1.59E-07 
1 12E-; 7 
7.93€-'9 
5.6l~E-C 8 
3.96E-cR 

1 - 9  8 E - 0 8 
1.41.€-':8 . 

9.91E-39 
7.>lE-'1Q 
4.95E-'39 

i . 2 7 ~ - r 6  

2. er E -\. 8 

-2.474 
-2.709 
-2.919 

-3.286- 
-3.454 
-3.616 
-3.774 
-3.929 
-4.083 
-4.236 
-4.308 
-4.54c 
-4.691 
-4.842 
-4.993 
-5.144 
-5.294 
-5.445 
-5.596 
-5.146 
-5.897 
-6.547 _ _  
-6.198 
-6.348 
-6.459 
-6.6-49 
-6.900 
-6.950 
-7.101 
-7.251 
-7.4C 2 
-7.552 
-7.103 

-8.004 
-8.155 
-8.3'?5 

- 3 . 1 1 ~  

-7 .-E54 

1.26E 0 2  
1.46E C 2  
1.8OE 0 2  
2.33E 02  
3.10E 02- 
4.21E 0 2  
5.80E 02 
8.07.5 02 
1.13E 03 
1.58E 03 
2 -2-3E- 03 
3.14E 0 3  
4.43E 03 
6.25E 03 
8.82E 03 
1.25E 04 
1.76E 0 4  
2.49E 04 

4.98E 04 
1.04E 0 4  
9.96E 0 4  
1.41E 0 5 -  
1.99E 0 5  
2.82E 0 5  
3.98E 0 5  
5.63E 05 
7.96E 0 5  

1.59E 06 
2.25E 06 
3.19E 0 6  
4.50E 0 6  
6.37E 06 

_ _  9.01-E K6- 
1.27E 0 1  
1.80E 07 
2.55E 07 

3.52E 0 4  

1.13E 06 

h) 
c 



Table 13. Results of Calculations, t = SO'C, pH = 9.2 

SOLU'3ILITY OF I '  

COIJC I ?  I Y  110 

1 .&' IF- 13 
7." E- '4  
3.5 - c - - 4 
1 . 7 5 r - r  4 
F. 75  c-' 5 
4.77T-r  5 
7,  I Q E - "  5 
1 . ' r?'-75 

2.9 r - ' 3  

1.37F- ' 6  
h. 9 4F-n7 
3.42!-'7 
1 . 7 1 E - i  7 
f l .=4F-'8 
L .77E-C a 
2.14E-C 8 
1 .< 7F-"8 
5.34F-' 9 
? .h76-  
1 . 3 4 t - - 9  
h.5RE- l r  
3.34F-!" 
1 .67F-1' 
8 - 7 4 F - 1 1  
4.1 7E-11  
? . ' 9 F - l l  
1 . ' 4 C - l l  
5.22E-17 
L. h 1F- 1 2 
1.31'F-12 
6.5 ?E-!  3 
? .26F-13 
1.6 3c-13 
P.15E-14 

. 4.r7F-14 
?.- 4F-  1 4  
1 .- Z F - 1 4  
5 .  ' Q E - 1 5  

- 

3.34 - -  4 
5 . 3 4 c  -_ 4 
4 . ~ 1 r -  4 
7 . Q  F -  L, 

2. 5 t - ' i  
1 . 4 5 c -  4 

5.11F- i 
3 . b l L - r  5 
3 . c 5 1 -  5 
1. ' 3 1 F  - ' 5  
1.25'- E 

Y . ' 3 E -  6 
6 . 3 9 E -  6 
4 . 5 2 F -  6 
3.10'- 6 
? .25F-  h 
1 .6  F -  h 
1.17b=-- 6 
7 . 9 7 F -  7 
5.54F-'7 

1 . 4 1 E -  7 
9 . 4 9 - -  7 
7 .  6:- Q 

4. O Q C -  . O  

3 .53E-  q 

C 9 h C  H21'1+ 
1 .05L-11  
1 .15F-11  
7.35F-12 

3.31F-12 
7.7QF-12 
1.61F - 1 2  
1 .13E-12 
7 e Q 7 E - 1  3 
5 .63F-13 
3 .@8F-13  
2 . 9 1 t - 1 3  
1.QqF-13 
1.41F-13 
3.73F -1 4 
7.'7F-14 
4 .  C 7E -1 4 
3.51F-14 
?.48E-14 
1.76E-14 
1.24E -14  
9.7t)F-15 
6 . 2 l F - 1 5  
4.3YF-15 
3 . 1 '  F -15  
2 - 2 ' F - I  5 
1 .55€ -15  
1 .1 -k -15  
7 -7t.F -1 h 
5 . 4 Q E - l h  
3. P @E-16 
2.741 -16 
1.446 -16  
1.37E-16 
9.71'E -1 7 
6 .q6E-17 
4.95E-17 
3 -4qE-17  
? . 4 3 t - 1 7  

4 .  q 6 r  -1 2 

1 . 7 ~ - 1 7  

COYCFNT < A T  IIiNS I N  MULS/L 

CONC 13-  1 
4.'6E-13 
1.7CE-C3 
6 .  ? L E - 1 - 4  
2. 54E-'.@4 
9.32E-^ 5 
3.3oE-75 
1.25 E - )  5 
4 .27€ -?6  
1.51F-Z6 
5.3 5E-r  7 
1. H9i-C, 7 
6.7")-38 
2.37E-.5 
R.37E-;Q 
2.9bE-59 
1. i5E- i?9 

1.3 1 E  - I C  
4.63E-11 
1.64E-11 
5.78E-12 
2 .  '! 4 E - 1 2 
7.23E-13 
2.56E-13 
9 . 0 4 i - 1 4  
3.19E-14 
1.13E-14 
3.99E-15 
1.41E-15 
4.99E-16 
1.76E-16 
6.24E- 1 7  
7.21E-17 
7.9 ) E -  1 8  
2 .76€-18  
9.75E-19 

3.7 JF-  irs 

C O W  1 0 3 I ? E  
3.' 3 E - " 3  
?. 53F-"3 

5.1 1E- '4  
5.7?E-'4 
4.( 7E-74 
2. fnE- '4  
Z.C4E-'4 
I . L 4 € - ' 4  
l . '1ZE-'4 
7.22E-9 5 

1 .81F->5  
1.28E-; 5 
?. '3E-?6 
h.39C-P6 
4.52F-'16 
3. 19F-r b 
? . 2 6 € - C  6 
1.6'E- 1 h 
L.13E-76 
7.99E-L: 7 

3.  Q Q E -  > 7 

2 .q . € - ? 7  
1.41E-' 7 
Y. SAE-: e 
7.' 6F-PI 8 
4 .QqE-: B 
3.53E-1 P 
2.4QF-I' 8 
1.76E-~'8- 3.45E-19 1.76E-08 
1.25E-C 8 1.22F-19 1 25E-OB 
3 .  RZE-19 4.3 1 E - W  8.82F-C9 
b. 24E-"9 1.52E-TQ h .  24E-79 -8.205 3.21E 07 

5.64E-I! 7 

Z . ~ Z F - T ~  

O T A L  I 2  I N  L I Q  LflG 
1.39E-:2 
7.3 3E -<I  3 
4.C4E-( 3 
2.37E-C3 
1 -47E-c 3 
9.56E--4 
6.40E-( 4 
4.37E-P4 
3.02E-C4 
2.11E-U4 
1.48E-C4 
1. G4E-C 4 
7.3DE-( 5 
5.14E-'l 5 
3.63E-'5 
2.56E- i  5 
1.81E-C 5 
1.28E-C5 
9. (14 E-? 6 
6.39E-06 
4.5 2 E-0 6 
3. 19E-f i6 
2 .26E-06 
1.60E-06 
1.13E-f l6  
7.9 8 E -0 7 
5.65E-07 
3.99E-fg7 
2.82E-7 7 
2. ?nE-l: 7 
1.4 1 E- C Z 
9.98F-28 
7 .Ob€ -C 8 
4.99E - L  8 
3 5 3E -'I 8 
2 .49E-C 8 

T O T A L  I PARTITION COEFF 
-1.856 
-2.135 
-2.393 
-2.625 
-2.832 
-3.02c 
-3.194 
-3.36C 

-3.676 
-3.831 
-3.984 -+. 1 3 1  
-4.289 

- 3 . 5 2 ~  

-4.44G 
-4.591 
-4.742 
-4.893 
-5 .@44 
-5.194 
-5.345 
-5.496 
-5.646 
-5.797 
-5.941 
-6.098 

1,3_OE 0.2- 
1.37E 02 
1.51E 02 
1.77E 02 
2.20E 02  
2.86E 02  
3.83E.GZ 
5.23E 02 
7.24E 0 2  

1.41E 03 
1.99E 0 3  
2.80E 0 3  
3.94E 03 

7.86E 03 
1.11E 0 4  
1.57E 0 4  
2.22E 0-4. 
3.14E 04 
4.43E 04 
6.27E 0 4  
8.86E 0 4  
1.25E 0 5  
L -5' EP 5- 
2.51E 0 5  

1.01E 03 

h) 
5.57E 0 3  hJ 

-6.248 3.54E 0 5  
-6.399 5.01E 0 5  
-6.549 7.09E 0 5  
-6.70C 1.00E 06 

--6*-&5_0 __ l.kZE06- 
2.01E 0 6  -1.03 1 
2.84E 06 -7 .151 

-7.302 4.01E 06 
5.67E 96 -7.452 

-7.603 8.OZE 06 
-7.754 - 1,13E 07- 
-1 .904 1.60E 07 

--e. 0 5  5 2.27E Q7 

. '  



Table 14. Results of Calculations, t = 50°C, pH = 9.5 

RESULTS OF I O D I N ' - k A T F K  P A R T  I T  106 Cf lEFF  IC1 ENT CALCULATI I INS 
T ~ M P F R A T U ~ E  = 5n.c P F G  c P t i  = 9.5 
KI = 2 . 6 2 ~  c i  K? = 4 . w ~  2 ~3 = 4 . a ~ ~ - 1 2  K L  = 2 . 1 1 ~ - 1 1  
~ ~ ~ T T l ~  I N  WITER-T T.R-F-37 Y K / L  

CL ' i JCENTRATI (1NS I N  Y O L S I L  

CONC 1 7 1 N  C I O  ( C N C  t i10 
2 .ROE-C,3 1. Y n c - '  7 
1 . O ' E X 7 3  - 5 . 9 7 - 7 3  

_ 7 .n \E-"4 3.77F-'3 
3 ,5 *E- '4  2.5 5-2 9 

1.75E- 1 4  1 . 7 , = - - 3  
P . 75E- *  5 l . l d t - ' ?  
4 .37E-15 
'.19E-P5-- -- 
1.79F- ) 5  
5.47E-1'6 
2 .73€ - *6  ? . - LtE -"4 
1.37€-"6 1.44F - - '4  

3.42Ez?-7-- -- 7.?2F- '5  
1.71E-*7 5. 1"F- '5  
H.5+E-r8 3 . 6 1 r -  5 
4 . 2 7 ~ - ~ a  2.55E-^5 
2.14E-r  H 1.9 'E- '5  
~ . P ~ E - I R  I. Z 8 E - r  5 
5.34E-(' 9 CI, --?<-- 6 
2.67F-"9 5.3RE-" 6 
1 .34E-C 9 4.51F-'6 
6 .68E- lP  3. 1?F-r6 
3 .34E- lP  2.765 - -  b 
1.67E-!?-- _ _  1 .59E- i  6 
A.34E-11 1 . 1 3F--? 6 
4.17E-11 7.17F- 7 
2.09E-11 
1 . ? 4E-- 1 1 
5.22E-12 
2 . 6 1 E - 1 2 _ - -  _ _  1.99E-'7 
1.3OF-12 1.41E- 7 
6.5 2E- 1 3  0.Q7f- 'R 
3.26E-13 7.1 5E-'P 

- __ 

6 .R4E- t7  l . 'ZE- '?-_ 

___ - 

. - ~ _ _ _  

~~ 

rmc Y ~ P I +  
1 .3RF-11 
9 - 2  3F-12 
5.2qE-12 
3.4LF-12 
2.34F-12 
1.6 2E -1 2 
1.14F-12 

5.64E-13 
3 . Q 8 E - l 3  
7 . 3 1 f - 1 3  
1.93E-13 
1 .(.1F-13 
q . 9 5 k - 1 4  
7 $3 3F-14  
4.C7F-14 
3.52F-14 
? .49F-14  
1.76F-14 
1.2 4E-14 
3.7qC-15 
6.72F-15 
4.4'3F-15 
3.1 1F-15 
2.276-15 1.59E-: 6 
1.55E-15 1.13E-Cb 
1.12€-15 7. Q7E-07  
7.77E - 1 6  5.64E-3 7 
5.4qF-16 3.9 9 E -'? 7 
3 .88F-16 7.8 2 E -,? 7 
7 :75E-16 1.9?E-( 7 
1 . ? 4 t - 1 6  1 . 4 1 i - " 7  
1.37E-16 9.97€-;'8 
9 .71E-17 7 .C5€-^ H 

a . - n ~ - i  3 

C C N C  IODIQE 
'+ .27E-39 
3.57E-': 3 
2.83€-'3 
2.145-r  3 
1.57E-33 
1.13E-u3 
B.OYE-( 4 
5.74 E - 'i 4 

2 . t8E- :4  
Z .G4E-'4 
1 .44E-C 4 
1.C2E-n4 
7.22E-C 5 
5.11;E-p5 
3.6lE-(. 5 
2 .< 5 E - 8- 5 
l.Pq-E-CI5 
1.28E-2 5 
3 .  .'2E-iJ6 
5. 3RE- -  6 
4.51€-,16 
3.19E-'6 
2 .26€ ->6  

+ . r 7 ~ - ~ 4  

CUNC 13-  TOTAL I 2  I Y  LIQ 
5.73E-L3 1.35E-02 
2. 't ) E-"3 9.77E-0 3 
9.49E- 14 
3.5SF-C4 
1.32E-1)4 2. i 1 E-23 
4 . 7 5 e - r 5  1 . 3 1 t - P 3  
1.7 )E-?5 8.36E-04 
6.81 3 E - 36 
2.14E-Sh 
7.5hE-37 
2.53€-!?7 2.47€- ;4 
9.45c -Q8 1.46E-C4 

1.18E-"8 7.25E-d5 
4.18E-39 5 . 1 2 t - 2 5  
1.48E-P9 3.62E-0 5 
5.23E-10 2.56E-CS 
1 - 0  5 C - 1 C 1 - 8 1 k - 1 5  

2.31E-11 
8.17E-12 
7.99E- 1 2  

3.61E-13 2.26E-?S 
1.2RE-13 1.59E-Ob 
4.51E-14 1.13E-p6 
1.6)E-14 7.97E-317 
5.b+E-15 5. b4E-b 7 
1.99E-15 3.99 E-17 7 
7.,5E-16 2.82E-37 
2.49E-16 1.99E-07 
8.81E-17 1.41E-07 
3. l 2 E - 1 7  9.97C-38 
1.1 I E - 1 7  7.C5E-if3 

3.3 5 E-L' 8 i . c 3 ~ - c , 4  

6.54E-11 i . 2 8 k - c ~  

1.i'ZE-12 3 . 1 9 ~ - r 6  

LOG TOTAL I 
-1 .732 
-2.G10 
-2.266 
-2.494 
-2.697 
-2.882 
-3.c53 
-3.716 
-3.374 
-3.530 
-3.683 
-3.836 
-3.988 
-4.139 
-4.291 
-4.442 
-4.592 
-4.743 
-4.894 
-5.044 
-5.195 
-5.346 
-5.496 
-5.647 

PARTITION COEFF 
1.73E 0 2  
1.83E 02 
2.G3E 0 2  
2.4bE 0 2  
3.G0E G2  
3.93E G2  
5.3CE 0 2  
7.29E 02 
1.01E 0 3  
1.41E 03 
1.99E 03  
2.79E 0 3  
3.94E 03 
5.56€ 03 
7.85E 03 
1.11E 04 
1.57E 04 
2.22E 04 
3.13E 04 
4.43E 04 
b.26E 04 
8.85E 04 
1.25E 0 5  
1.77.E 0 5  
2.50E 0 5  -5.797 

-5.948 3.54E 0 5  
-6.098 5.01E 0 5  
-6.249 7.C8E 0 5  
-6.399 1.00E 06 

1.42E 0 6  -6.55C 
-6.700 2.00E 06 

h;, 
c*, 

-6.851 2.83E 06 
-7.0'11 4.L'lE 0 6  
-7.152 5.66E 06 

8.01E 06 1.67E-13 ~ 4.93:- - 8  6.87C-17 4.  c9E-r18 3. Q2E-18 4.98E-C 8 -7.332 
R.15E-14 3.52F-"8 4.86E-17 3.52E-dH 1.38E-18 3.52E-\ 8 -7.453 1.13E 07 

1.60E 07 4 ." 7E-14 2.43c--  8 3.43€-!7- _ 2.49E-3 9. 41177E-19 _ _  7.49E-19 . ~ 

2.27E 07 2 . n 4 ~ -  1 4  1.76E- ' 8  2.43E-17 1.75F-CB 1. I 2 t - 1 9  1 - 7 6  E -f' 3 -7.754 
-7.633 __ ___ _ _  

1 .72E-14  1.2 5F-' 8 1.72E-17 1.25E-? 8 6.1 9E-2L 1.25E-Cfl -7.905 3 . 2 0 ~  c r  
5.59E-15 8 . F l l t - '  9 1.21E-17 '3. A 1  E-09 2.15E-2" 8.81F-D9 -8.055 4.53E G7 



Table 15. Results of Calculations, 1 = 8OoC, pH = 5.0 

R F S U L T S  flF 110INE-WATtR P A ? T  I T  I C \  Cf lEFFI  C I  FNT C A L C U L A T I  3 N S  

5 .4 1 E -(' 7 

1.35E-f'7 
7.7<. € 4 7  

R.45E-t'Q 
4.22€-"Q 
2 .11E- f9  
l.!'6E-"9 
5.2 8F - 14- 
7.64E- lC 
1.32F-.lt? 
h .6?F-11 
3 . 3 " F - I l  
1 .65E-11  

___ 9+2 5_F- 1 2  
4.13E-12 

~ - 2.'-5E-12 ~~ 

1 .:'3F-12 

. __ 

5.15F--! 3 
? .59E-13 

c v q c  t i10  c 
3 . '9 7 F  -- 4 
2.17F -' 4 
1 . 7 9 f -  4 
8 . 1  I F - '  5 
5.33F-  5 
3.51F-  5 
7 . 5  c -  5 
1 .75F-  5 
1.23F-" 5 
S.hhF-  6 
h . l l E - "  h 
4 . 3 2 F - -  6 
3. 5F- (. 
2.1 6F-n  f i  

1 . 5 3 F - ' 6  
1. * SF- *  h 
7.635-  7 
5.4 1r-r 7 
3.52E-'17 
?.7.F- 7 

1.35F-  7 
Q.54E-' Q 

5.75E-1 3 
4.77E- 
3.376-  
z .  jw- '  H 
1.69E-" q 
1 . 1 3 E - - R  
c . 4 3 ~ -  a 
5, i i5C-' ?_ 
r .  77F-' 7 
? . O Y F - ' Q  
2.11E- l  9 
1. '+9F-' 9 
1. '5F-79 

i . a 1 ~ - - 7  

?NC H 2 q I +  
2 .  q q - .  7 
1 . h l t  - ' c7  
9 . 5  5F - 10 
5.OPF-1' 
7. 3 f - 1  r 
2 . h 7 t - 1 "  
l .R4F-15 
? .79F-10  
9 . r 7 E - l l  
4 .7QF-I  1 
4 . 5 1 t - 1 1  
3.1qF-11 
2.25E -1 !. 

1.11'-11 
7.97E - I ?  
5.63F-12 
3.SAF-12 
2 . s 2 € - 1 2  
1 . q Q F - 1 2  
1 .41F- I  2 
9 .Q6F-13 
7.1 4F-13  
4 . s R t - l 3  
3 .52F-13 
2 - 4 9 t - 1 3  
1 .76E-13  

8.8'iF - 1 4  
6 .72F-14  
4.4CE - 1 4  
3.11F-14 
2.20E-14 
1.56E-14 
1 . 1 't -1 4 
7.78F-15 

I . 5 a t - i i  

i . 7 4 r  -1 3 

CLINC 1 0 1 ) I J E  
3.75E-?5 
3.72E-'. 5 
7.33F-2 5 
5. 8 9 E - r  5 
4.49E-? 5 
3. 3: E-: 5 
2 .39 t - (  5 
1.71E-( 5 

4 . o 1 F - T' 6 
6.1 ' t - 7 6  
4.3 1F-7 6 
3.1 5 E - j b  
L . l hE- 'h  
1.53E- 16 
1 .'-HE- 1 6  
7. h3E- '  7 
5.47 E -  ' 7 
3. P 2 E - 7 7  
?.7"E-"7 
1. ? 1 E - *  7 
1.35E-. 7 
0.54F-78 
6.75E-"S 
4.77F-~;R 
3.37E-9 8 
2.39E-, Y 
1 .69€- "3  
1,1qE-"8 
8.4 3E-')9 
5.96€-;9 
4.22E-?9 
2. 9 
2.11E-r 9 
1 . 4 9 t - 2  9 
1 . c  5E-?9 
7.+5E-1 J 

1. z 1 r-: 5 

C O N C  13-  
2.94E-C4 
1.32E-'14 
5.55E-?5 
2.22E- j5 
8 . 4 5 t - 2 6  
3.11 E-"6 
1.12E-?6 
4 . ? 2 t - 7 7  
1.43E-27 
5.\7€-'0 
1.R;E-'I8 
h a  3 5F-'.9 
?. 25E-19 
7 .95 t -1 "  
2.8 1E- 10 
9.33E-11 
3.515-11 
1.24E-11 
4.39E-12 
1.55E-12 
5.4)E-13 
1.?4c-13 
6.86E-14 
2.43E-14 
Y.5YE-15 
7 .  -* 3 E- 1 5  
1 . r7E-15 
3.79E-16 
1.34E-16 

U T A L  1 2  I N  L I Q  
9 . 5 5 k - r 3  
4 . 7 8 t - 1 3  
2.40E- 13 
1.21E- 3 
6.15E-s: 4 
3.16E-' 4 
1.65E-04 
8.7 1F-05 
4.7S€-i '5 
2 : 6"E -0 5 
1.48€-'15 
A. 65C-06 
5 .22E-C6 
3.2 4 E -1- 6 
2.L7E-C h 
1.35F-O6 
8.98E-C 7 
6. j 7 E - r  7 
4.1 5E -I' 7 
2.87E-0 7 
1.99F- 17 
1.39E-C7 

6 .  85E-78 
4 -82E- * 8 
3.40E-, R 
2.4rE -" 8 
1.69E-1'8 
1.2CE-C 8 

4 .74€-17  P.45E-,Q 
1 . 6 7 t - 1 7  5.97E-1'9 
5.92E-18 4.22E-C 9 
2.. 3E-18 2.98E-03 
7.4JE-19 2.11E-cq 

9 . 7 5 ~ -  I a 

OG T O T A L  I 
-2.:2(1 
-2 .371  
-2 .62 r  
-2 .917 
-3 .211  
-3. 51(> 
-3.784 
-4.0 6i: 
-4 .328 
-4.585 
-k . 03n 
-5 ,663  
-5.282 
-5 .489  
-5.685 
-5.87C 
-6.C46 
-6.217 
-6.382 
-6.543 
-6.731 
-6.857 
-7.311 
-7.164 
-7.317 
-7.469 
-7.621; 
-7 .771  
-7.922 
-8.273 
-8.224 
-R. 3 7 5  
-8.525 
-8.676 

2.62E-19 1.49F-P9 -8.926 
25  E -2C 1 .C5E--9 -8.977 

3.27E-2( 7.45E- 1 C -9.129 

P A R T I T I O N  COEFF 
1.4CE 0 1  
1.4LE 0 1  
1.41E 01  
1 .42 t  0 1  
l .64E 01 
1.48E 0 1  
1.55E 01  
1.64E 0 1  
1.77E 0 1  
1.95E 01  
2.22E 01 
2.60E 01  
3.14E 01  
3.9'3E 0 1  P 
4.97F 0 1  
6.49E 0 1  
8.64E 01  
1.17E 0 2  
1.60E 0 2  
2.21E c2  
3.07E 0 2  
4.28E 0 2  
6.OOE 0 2  
8.43E 0 2  
1.19E 0 3  
1.67E 03 
2.36E 03 
3.33E 0 3  
4.71E 0 3  
6.66E 0 3  
9.41E 03  
1.33E 04 

2.6bE r)4 
3.7bE 0 4  
5.32E 0 4  
7.52E C 4  

h;l 

i . a 8 E  0 4  

I .  



Table 16. Results of Calculations, f = 80°C, pH = 7.0 

C U Q C F N T R A T l O h S  I N  M L C S I C  

CUNC 17 I Y  L I Q  
e.q5:-i 1 

4 . . + 3 r - r . 3  
7.21F-' 7 
1 . I  l C - '  3 
5 .54c  - - 4 
2 . 7 7 : - " 4  
1.33F-  4 
6 .92€- '  5 
7.4hF-' 5 
1.73F-'5 
R .65F --1.o 
4,=3F- 6 
7 . 1 5 F - r b  
1. S F - - S  
5 .41F- '7  
2.7 ,!=--7 
1 . 3 5 F -  ' 7  
t . . 7 5 C - ^ R  

1.69E- ' ?  
R.45€-'  ' 
4.?2F-^Y 
7 . 1 1 C - '  3 
1 .I bF-"Y 
5 . 2 n E - l r  
7 . h 4 E - l p  
1 .-52E-1 
6.6 c - 1 1  
3 .? 'E-1 1 
1.65F-11 
Q.25E-  1 7  
4 .  17c-! 7 
7.3s'-12 
1 3E-12 
5.16E-13 
2 .59€-13  
1.?9!=-13 
6.45F-14 
3 .72F-:4 
1 . 5 l E - 1 4  

4 . 7q r - r -  3 

C I ~ N C  k i ? r I +  
7 . Q q F - l '  
l . f > l F - l + '  
9 .54E-11 
5 .QHf -1 1 

7 . 5 7 5 - 1  1 
1 . 3 4 r  -1 1 
1 . 7 q c - 1 1  
9 .  hF-12  
6.77F -12 
4 .5  l t - 1 2  
3 .19F-12  
Z .25F -12 
1 . 5 Q f - 1 ?  
1.13F-12 
7.96F -17 
5 . h 3 t  - 1 3  

7 .R?E-! 3 
1.QC2F-13 
1.41C-13 
Y .ScIF-14 
7 . r 4 F - 1 4  
4.Q8F-14 
3.52F-14 
7 .47F-14  
1 .?6F-14 
1 .?4E-14  
9.A^F-15 
6.22E-15 
4.4 ' F - 1 5  
3.11F-15 
2 .2 -F -15  
1 .56F-15 
1.1'F-15 
7.7HE-1 6 
' .5" 'E- l6  
3.  R 9 F - 1 5  
2.75F-16 
1 .94E-16 

3 . o J t - L i  

3 .saF -13 

CUNC I I I O I D E  
9.75E-24 
d .  73E-C 4 
7.3f lE- t  4 
5.89E-r  4 
L.4PE-"4 
3.3. 'E-J4 
Z . 3 C ) F -  ' 4  
1.71E-"L 
1 - 2  1 F -6 4 
3.61E-? 5 
5 . l 'E - (  5 
4.32E-q 5 
3 . :  5 F 4 1 5  
2 .16€-  15 
1.5 3 E-" 5 
1. - ~ F - ? I  5 
7 .54€- '6  
5.4PE- , A  
3.r12F- 4 
2.7\ T - ' 6  
1.91 t-c 6 
1.35E-"6 
2.54E-Cl 
6.75E-1: 7 
4.77E-37 
3.37E-07 
2.79€- :  7 
1.69E-n7 
1.1 ? E  -- 7 
3 . 4 4 t - > e  
5.3 7c -5 8 
4.22E-7 4 
2.9 QF-" E 
2.11F-6 4 
1.4oE-b'Y 
l . \  St-..  9 
7.46L-- 9 
i . Z7F- .9  
3.73E-5 3 
2.64E-; 9 

CONC 13 -  T 
2 .94€- "3  
lf32E-"3 
5.5 6 E - I ?  4 
2.22 E-''4 
8.45E-'5 
3.11E-25 
l . l 3 F - ' I 5  
4. 'I 2 E - f ~ 6  
1.43E-36 
5 . 5 7 t - j 7  
1.9JE- 07 
6.36E-18 
2.2 5E-': 8 
7.95E-39 
2.9 1E-C9 
Q.94E-If. 
3 .51E- lC 
1.24E-1' 
4.33E-11 
1.55E-11 
5.40E-12 
1.9'4F-12 
6.RhE-13 
2.43E-13 
8.58E-14 
7.-3E-14 
l..\7E-14 
3.79E-15 
1.34E-15 
4.74E-16 
1.68E-16 
5.92E-17 
2. )9E-17  
7.47E-18 
2 . 6 2 t - 1 9  
9.26E-19 
3.27E-19 
1.16E-19 
4.19E-2!1 
1 .45E-Zr 

O T A L  I 2  I N  L 1 0  LOG 
1.57E-rZ 
7.94E-I- 3 
4 .27E- i  3 

1.17E-7 3 
6.69E-1'4 
4 .c r  E -34  
2.4 8 t  -:. 4 
1.59E-C 4 
1. "4E-C 4 
7.nilE-C 5 
4.76E-65 
3.27€-1 5 
2.2 7 E -1.5 
1.58E-1~5 
1.11F-C 5 
7 . 7 7 t - 0 6  
5.47E-( 6 
3.85E-"4 
2.72E-Oh 
1.92E-3'6 
1 .35E- th  
9 .57E- i  7 
6.7bE-?7 
4.78E-[ 7 
3.3 8 E -5  7 
2.39€--7 
1.69€-? 7 
1 .19E- i  7 
8.44E-J8 
5.97E-C8 
4.22F-,5 
2.98E-C 8 
2.11E-68 
1.49k-38 
1.05E-b8 
7.46€-"9 
5.27E-QC) 
3.73E-29 
2.64E-C 9 

2. I ~ E - C  3 

TOTAL I PARTIT ION COEFF 
-1.804 2.31E 01 
-2.190 2.33E 0 1  

2.39E 01 -2.391 
-2.669 2.51E 01 

2.75E 01 -2.931 
-3.174 3.14E 01 
-3 .398 3.75E -01  
-3.605 4.66E 0 1  
-3.799 5.97E 0 1  
-3.98 1 7.85E 01 
-4.155 1.05E 0 2  
-4.322 1.43E 0 2  
-4 .485 1.97E 0 2  

3.80E 0 2  -4.8C11 
-4.956 5.32E 0 2  
-5.110 7.47E 0 2  
-5.262 1.05E 0 3  
-5.414 
-5.566 
-5.717 
-5.868 4.17E 0 3  
-6.019 5.89E 03 
-6.172 8.32E 0 3  
-6.32 1- 
-6 .471  1.66E 0 4  

2.35E 0 4  -6.622 
-6.773 3.32E 0 4  
-6.923 4.70E 04 

-7.224 9 -40  E-p4 
-7.375 1.33E 0 5  
-7.525 1.88E 0 5  
-7.676 2.66E 0 5  
-7.826 3.76E 0 5  
-7.977 5.32E 0 5  

-8 .278 l . 0 6 E  06 
1.50E 06 -8.428 

-4.644 2.73E 0 2  t3 
VI 

1.48E 03- 
2.09E 0 3  
2.95E 03 

1.18E- ?4 

-7 .c74  6.65E 0 4  

-A, 1 2 7  7 - 5  2 E O  5- 

-8.579 2.13E 0 6  



Table 17. Results of Calculations, r = 8OoC, pH = 8.0 

.' 



% -  

Table 18. Results of Calculations, t = 8OoC, pH = 9.0 

3ESULTS OF I7DIVF-WATER I ' I . I T I T I O U  C n F F F l t I E N T  CALCOLATII lNS 
TEMPFRATURE = 3'. I ) f G  t P H  = 9.>' 
K l  = 1.3'F ' 1  K 7  = 3 . 4 ' L  ' 2  K3 = 4.3 F - 1 1  K4 = 9.1RF-11 
SI lLUSIL ITY  O F  1 3  I N  4ATF.I = R.FhC-  3 MOL/L 

CUYCEYTRAl IONS I N  YOLSIL  

CCINC. I 2  IN L I O  
R . Y ak -i 3 
4 . 1 3 F - ' ?  
2 . 2 1 F - - 3  
1.1 1F-' 3 
c.54:--4 
2.77E-r 4 
1.39E-'4 
h . s 2 E - - ' j  
3.46F-. 5 
1.73F-  5 
9.5>E-'5 
4 . 3  3F - ' h 
2.1 6E-Ch 
1 .C?F- '  6 
5 .41€-?7 
2.7L E-"7 

6.76E-r 9 

1 . t 9 E - " P  
Q.45C- l  Y 
4.22F-"4 
7.1 1=- rq  
1. 6F-',4 

2.64C-1 ' 
1 . ? Z E - l P  
6 . 6  ' F - 1 1  
9 . 7 - ~ E - l ?  
1 .65E-11  

1 . 3 5 ~ - r  7 

3.3 a€-"  (3 

5 .2~ : -1 -  

R . 2 5 E ~ l 2  
4.13E-12 
? .n 5 F - 1 2  
! .?3F-12  
? . l h F - 1 3  
2.59E-13 

~. 1.29F-1? 
h .45F-14  
3 . 2 2 t - 1 4  
1.5 1 F - 1 4  

?.67_F-'  3 
Z . i ' F -  i 
1 . 7 5 F -  7 
1. 7 3 € - '  7 

3 .  ' 5 1 - 0 4  
? . 1 6 t -  4 
1. !5lf-' 4 
1:9r-1.4 
7. ci + E - ?  5 
5 . 4 . E - ' 5  
3 . d 7 C - ' ?  
2 .7 t . t - r  5 
l . " l C - ' 5  
1 . 7 % -  5 

3.3YII- 6 

1.39t-, f. 
1.1":- A 

17.44'-^7 
5 . 7 7 t - ' 7  
4.22E-( 7 
2. QqF-  ' 7 
7 . 1 1 E - - 7  
1 .49C- ' 7  
1 . ^ 5 F - - 7  
7,45E-' R 
5.-7F-'Q 
3 . 7  3f - r  9 
2.6'tC-r 8 

2 . 3 9 - -  

C O N C  H? I ' I+  
2 . d 9 € - 1 1  
1 . 5 1 € - 1 1  
7.5 4E-12 
5.1AE-12 
3 . q 3 F - l 2  
7.66F-12 
1 . *4F-17  
1 . 2 9 f - 1 2  
Q.'&F-13 
6 .39F-13  
4.51F-13 
3.19F -1 3 
2.25E-13 
1 .5 ')E - 1 3 
1 . 1 3 f - 1 3  
7 . 9 6 t - 1 4  
5 . 6 3 f - 1 4  

2 .41F-14  
1."9E-14 
1.41F-14 
9 .c5F-15  
7. ' 4E-15  
4.9 7E-15 
3.5ZE-15 
7.49F-15 
1 .76F-15  
1.241-15 
8.7qE-16 
5 .22c -16  
4.4PE-16 

2.27E-16 
1 - 5 5 E - 1 6  
1.13F - 1 6  
7.77E-17 
5.5rE-17 
3. q 9 F - 1 7  
Z.75F-17 
1.04f -1 7 

3 .  q a r - 1 4  

3 . i i r - 1 6  

C C Y C  I I l D I D t  
9 . 7 6 E - ' 3  
3.73F-33 
7.3RE-3 3 
5. q 9 t  --? 3 
4.4 SE-13 3 
3.3'€-! 3 
2 .39€ - '3  
1.71F-,'3 
1 ..??E-? 3 
3 . 6 2 E - J  4 
h .  1 :E-?4 
4.32E-C 4 
3. P5E- 34 
2.14F-?4 
1.53'C-34 

7. h4E-q 5 
5.4 - E-L 5 
3 .  R 2 t - 3 5  
7.7.E-95 
1 . q l F - 7 5  
1.35F-r 5 
'3 .55€-?6 
5.75F-p b 
4 . 7 7 t - C b  
3 .3QE-c  5 
2.39E-1'6 
1.6QE-06 
1 .19F-r  6 
R.44€-,7 
5.97F-c 7 
4.2ZE-. 7 
2 . 3 3 E - C  7 
. ' . l l E - 0 7  
1.49E-? 7 
1 .C 5E-0 7 
7.46F-38 
5 .27 t -S@ 
3.73E-3R 
2 .64F-n  R 

i . 3 a ~ - 0 4  

C O W  1 3 -  TIITAL I 2  I N  L I Q  LOG T O T A L  I PARTIT ION COEFF 
1.14E 0 2  2.94E-32 7.75E-22 

1.32E-32 3.95E-Cl2 -1.4C3 1 .-16 E -6 2' 
5.57E-G3 2.07E-22 -1.683 1.22E 0 2  
2.72E-: 3 1 . 1 4E-0 2 -1.942 1.34E 0 2  

1.58E 0 2  R .45 E -.I4 6 . 7 3 t - 9 3  -2.172 
3.11E-'14 4.2nE-' l3 -2.376 1.97E 0 2  

2.50E 0 2  -2.56C 1.13E-04 2.75E-C3 
4.J3E-15 1.86€-C 3 -2.731 3.49.E 0 2  
1 .4  3 t - 7 5 1.2AE-C3 -2.893 4.80E 0 2  

6.68E 0 2  5.uflE-76 R.89F-34 -3.051 
1.8')E-db 6.22 E-C 4 -3 .206  9.35E 0 2  

1.31E 03 6. 36E-77 4.37E-04 -3.359 
1.851- 0 3  2.25E-77 3.08E-24 -3.51 1 

7 . 9 5 € - ) 8  2.17E-04 -3.663 2.61E 03 

9.34E-39 1 .@8€-04  -3.965 5.21E 03 
3.52E-Q9 7.65E-3 5 -4.116 7.36E 03 

-1.111 - 

h) 
2 . 8 1 ~ - 3 e  1.53E-C4 -3.814 3.69E 03 -3 

1.04E 0 4  1.24E-39 5.41E-5 5 -4.267 

1.55E-lP, 2.7CE-0 5 -4.568 

1.35C-L 5 1 . Q 4 E - l 1  
h.87E-12 9.55E-'16 -5.02C 5.88E 04 

8.31E 04 -5.171 6.75E-?b 2.43E-12 
1.18E 0 5  9.5AE-13 4.77E-Ob _ _  -5 .321 - - - _ _ _  
1.66E 0 5  7 .  '3E-13 3.38E-06 -5.472 
2.3 LE. 0-5 . 1.C7E-13 2.39E-c 6 -5.622 ~ 

3.79E-14 1.69E-36 -5.773 3.32E 0 5  
1.34E-14 1.19E-(16 -5.923 4.70E 0 5  

4.39E-1C 3.8 2 E -G 5 -4.418 1_.47E - 0 4 -  
2.08E 04 

5.495-11 1.91E-05 -4.719 2.94-E 04 
-4.869 4.16E 04 

4.74E-15 8 . 4 4 ~ - ~ 7  -6.C74 6.65E 0 5  
1.6RE-15 5.9_7t7r7 -6.224. _ _  -9240E-05 . 
5.93E-16 4.22€->7 -6.375 1.33E 06 
2.1"E-lt .  2.98E-; 7 -6.525 1.881: 06 
7.41E-17 2.1 1 E - I? 7 -6.676 2.66E 06 
2.62E-17 1.49F-*?7 -6.824 ~ 3.76-E Ob 
9.26E-18 1.C5E-C7 -6.977 5.32E 06 
3.2 7F-18 7.46E-G8 -7,127 ._ 75.52E 96 - 
1. i 6 ~ - 1 e  
4. l 9 E - 1 9  3.73E-08 -7.428 1.5DE-OZ 

5.27E-C8 -7.278 1.06E 07 

1.45E-19 2.64 E-12 8 -7.579 2.13E 0 7  



Table 19. Results of Calculations, t = 8OoC, pH = 9.2 

RFSULTS OF IqDINE-WdTTQ r ' A 9 T I 1  I O N  C I k F F t C I E N T  CALCULATIONS 
TEYPFRATURE = 9 F . r  DFG f PH = q.7 
K 1  = 1.30F r l  K 2  = 3.L"E '.? K'  = 4 .3cF-11 K4 = 3.18F-11 

T K U T T L X f T C T F - T 7  TFWKTFR R.E6E-'3 Y ( L / L  

CflUCEYTR4TIONS I N  M[jLS/ l  

CDNC 12 I N  L I O  COUC H I O  
A.85F-' 3 4 .73F-"  2 
4 .43E-03 7.  76c-n3 
2 . 2 1 ~ - ^ 7  1 .63C- -2  
1.11E-C' 1. 7E-'2 

- ____ 

5.54F- 14 

1.3 9F-^ L 
2 - 7 7 ~  -r 4 

i . 7 3 ~ - r 5  

4.3 3 ~ - r  6 
P, - 6  5 S -i' 6 

__. 72,16F - 5 
1 . I '9E-?6 
5.41F-' 7 
2.7 -2 F - r 7 
1 -3 5 E -8- 7 
E .  7 6 E - P  P 
3.39F-"(! 
] . E q F - s $ A  
n.45E-' 9 
4.72E-C 9 
2 .11F- lS  
1 . '6E- '  9 

- _ ~ - _  

6 .  71c-f-33 
4.55E-1' 7 
3. 1 5 F - c  7 
2.2 E - " ?  
I .  55F-9 3 
1 . ' Q E - "  ? 
7.7"F -1'4 
5.4 4F  -' 4 
7 . P 5 F -  4 
Z. 72F-' 4 
1.92E- 4 
1.35F-  4 
4.52€- '  5 
o.¶-rE-  
4 . R l F -  5 
3 ,4  l F -C' fi 

2 . 4  E- '5  
1 . 7 l E - - 5  
1.2'F- 5 
R.5,F-I  6 

S.25F-12 7 - 5 1 C - 1 7  
4.13F-12 5.31E-. 7 
2 6F - 1 2  3. 76E-r7 
1.73E-12 2.66F -c 7 

. - - - __ __ 

5.16F-13 l . R Q F - " 7  
2.5 3E-  1 7  1.33E-, 7 

6.4 5 F - 1 + b . 6 4 f  - ' 8  
1 L P E - 1 3  _ _  ._ 9, '9E-* A -~ - 

3.22F-14 4 .7>F- "9  
1.61F-14 3.32F-1 8 

COMC H201+  
2.29F-11 
1.2RE-I 1 
7.58E-12 
4.75F-12 
3.12E-12 
7.12F-12 
1.44E-12 
1 .r Z E - 1 )  
7 . l Q F - 1 7  
5.' 7F-13 
3.5 9F-13 
3.53E-13 
1.79F -! 3 
1 . 2 h F - I  3 
8.Q4F-14 
5.32E-14 
4.47E-14 
3.1 t.€-14 
2.24F -1 4 
1.58E-14 
1.12F-14 
7 .9 i' F - 1 5 
5.5YF-15 
3.ci5c-15 
7.79E-15 
1.98F-15 
11.4"F-15 
9. A 3F-16 
h.c8C-16 
4.QLF-16 
3 .49E - 1 6 
7 .476-16  
1 . 7 5 € - 1 6  
1.23E-16 
R . 7 3 t - 1 7  
h.17F-17 
4.3'F-17 
3 % - 1 7  
2.19F-17 
1.54E-17 

9.29F-'  3 
7.42E- .I 3 
5.h5F-1 3 
4 . 1 6 ~ 4 3  
T.L1€-- '3  
2.15E-: 3 
1. 53E-.-,3 
1 .( RE-3 3 
7. h JE-04 
5.44F-" 4 
3.85F-' 4 
2.72E-C4 
1. S7f- :4  
1.365-/ '4 
9 .b2E-75 
3 .8 :  F -C 5 
4 .  e 1E-0 5 
3.4' E - " 5  
2 .4" E - ' 5 
1.7.E-35 
1.27E-C 5 
8 .  5r~F-C 6 

4 . 2 5 € - ? 6  
3. ; 1E-C b 
2.13F-36 
1.5'E-Oh 
1 6 E - C  h 

5.31E-37 
3.7hE-'17 
2.66E-? 7 

1. 33E-r 7 
3.79F-r H 
5. 64C-? 8 
4.7j.E-78 
3.32E-08 

5 . r  i ~ - n 6  

7 . 5 1 ~ - ? 7  

i . e 8 ~ - r 7  

CONIC 1 3 -  TOTAL 12 I N  L I Q  LOG 
9.52E-?2 3.71€-' \2 

1 .66E-?2  4.86E-02 
7. 1 E-" 3 2.55E-112 
7.8 ' E - ? ?  1 .41€ -+2  
1. ' 4E -03  H.33F-C3 
3.7215-34 5.22E-t 7 
1 . L Z E -  ' 4  3.4 3E-' '3 
5. i 7 5 - " 5  2.32F-L 3 

6 . 3 9 t - ' 6  1.1 1 E-C 3 
7 . i l lE -  J4 
5.50E-C4 

2 .  H 3 E  -C7 3.87E-s14 
1 .d >€-'I7 2.73E-(i4 
3.54E-?e 1.93E-C 4 
1 . 2 5 t - 3 8  1.36E- i  4 
4.4 1 E  -? 9 Y.63E- J 5 

6.81F-Z5 

1.80C-'5 i . 6 r ~ -  ' 3  

6 . 9 2 t - 1 1  
2.44E-11 1.7')€-?5 
8.64E-12 1 .2  r €-L 5 
3.05E-12 8.5;E-Jb 
1 . t  3E-12 6 .O E-05  
3.82E-13 4.25E-: b 

3.31E-( 6 1.35E-13 
2.13E-:6 4.78E-14 
1.5PE-c 6 1.59E-14 

5.97E-15 1. $2 6E-3 6 
2.11E-15 7.5 1 E-,* 7 
7.46E-16 5.31E-i 7 
2.h4E-16 3.76E-(17 
9.33E-17 2.66E-c7 
3.3.'€-17 1. 88E-r 7 
1.17E-17 1 . 3 3 t -  17 
4.12E-18 0.39E- '8  
1 . 4 6 t - 1  P 6.64F-f 8 
5.15E-19 4.70k-" 9 
1.82E-19 3.32E-'8 

TOTAL I 
-1.921 
-1.314 
-1.593 
-1.85C 
-2.379 
-2.282 
-2.465 
-2. b 3 4  
-2.796 
-2.953 
-3.107 
- 3 . 2 6 i  
-3.412 
-3.563 
-3.715 
-3.856 
-4.C 1 6  
-4. I 6 7  
-4.318 
-4.L68 
-4.619 
-4.769 
-4.920 
-5.@71 
-5.221 
-5.377 
-5.522 
-5.673 
-5.823 
-5.974 
-6.124 
-6.275 
-6.425 
-6.576 
-6.126 
-6.877 
-7.027 
-7.178 
-7.32R 
-7.479 

P A K T I T I O N  COEFF 
1.4SE 0 2  
1.43E 0 2  
1.50E 0 2  
1.66E C 2  
1.96E C 2  
2.45E 0 2  
3.22F 0 2  
4.36E 0 2  
6.OlE 0 2  
8 . 3 ~ ~  0 2  
1.17E 03 
1.65E 0 3  
2.33E 03 
3.28E 0 3  
4.64E 03 
6.55E 0 3  
9.26E C3 

1.85E C.4 
2.62E 04 
3.7OE C4  
5 .23 t  0 4  
7.40E 04 
1.05E 0 5  
1.48E 0 5  
2.09E 0 5  
2.96E 0 5  
4.19E 0 5  
5.92E 0 5  
8.37E C 5  
1.18E C 6  
1.67E O b  
2.37E 06 
3.35E 0 6  
4.73E 0 6  
6.7GE 0 6  
9.47E 06 
1.34E 0 7  

1.31E 0 4  

1.89E 07 
2.60E 0 7  

.. 



Table 20. Results of Calculations, i = 8OoC, pH = 9.5 

COVC€UT7ATILNS I N  M O L S l L  

I N C  H ? U I  + 
i .hz r - i  1 
Q . r  7 f - 1 2  
5.7 5 F - I 2  
3. 3h r -12  
2.2 I t - 1  2 
1.5" € - I  2 

7.3 iE -1 3 
5 .  '7F-7 3 
3 . 5 4 F - I  3 
? .54E-13 
1.73F-13 
1 .2%-13  
P . * 5 f - 1 4  
o.23F-14 
4 .4QE-14  
3.16C-14 
?.24E-14 
1.58F - 1 4  
1.12F-14 
7.91E-15 
5 .5JC-15  
3.9hE-15 
3.0-E-15 
1 .93F- I  5 

9.89F-16 
6.99E-16 
4.34F-16 

. 5 Y - 1 6  
2.47F-16 
1.75F-15 
1 . 2 4 t - 1 4  
3 . 7 4 r - 1 7  
6.19E - 1  7 
4.37f - 1 7  
3.' sc-:7 
2.1CF-17 
1 . 5 5 t - 1 7  

I .+ Ltc - 1 2  

1 . 4 ~ ~ - 1 5  

1 : sr-7 7 

C C N C  I L I I I D F  
1 . 7 4 € - ' 2  
1.55E- '2  
1.3 1 E-'! 2 
1 . ' 5 t - " ?  
7. Q 8 E -n 3 
5 . @ 8 E - i 3  
4.75E-1: 3 
3 . p 4E -3 3 
2 . 1 4 C - " 3  
1.57!-'3 
1 .( 7t-" 3 
7.49F-"4 
5. L 3 E - J  4 
3. P4f - '4  
2 .77F- -  4 
I .  32F-04  
1 .3hF- )4  
3 . 6 l F - O  5 
4.7QF-'5 
't. R ,E-C 5 
3.4 ) E - ' 5  
2 . 4  ? E - '  5 
1. 7.fF-' 5 
1 . 2 ' F - ,  5 
4.49F -'- 4 
6 (' 'E-P 6 
4.?5F- '6  
3.1' ,E-  10 

?. l?C-LC; 

7.5"C-'7 
5.3 1E-T: 7 

1.33E-77 
1 . 3 R t - 2 4  
6.63E-: R 
I. C Q L -  o 

CONC 13- TOTAL I 2  I N  L I U  
5.73c-L 2 1.31E-C 1 

6.68E-CZ 2. 34E-r 2 
9.9 E-.' 3 3.51E-e 2 
3. Q j E - 7 3  1.95E-I'2 
1.57E-r'3 1.15E-C2 
5.54F- 14 7.26F-33 
2. 'i 7 E -2 4 4.79E -0 3 
7. loE- '5  3.25E-p3 
2.55E-C5 2.25E- 2 3 
$. 3 E - C  6 1.57E-"3 

1.13t - (>6 7.75E-d4 
4. -1 '€4 7 5.46€- .~4 
1.41E-37 3.86E-C'4 
5. - ?E-.'8 
1.77E-38 
6.Z.JE-79 1.36E-74 
2. Z 1 E-: 9 9.61k-C5 
7. d 1 F - 1;' 6.8 )E-C 5 

4. 8 ?E-(! 5 2 . 7 6 t - l r  
9 . 7 7 t - 1 1  3.4!: E - ', 5 
7.45E-11 2 .41' t- (i 5 
1.22E-11 1.70E-05 

1.20E-' 5 4.32E-12 
R .49F-)4 1.53F-12 

'e 44E-13 6.Y E - - ? 0  
1.91E-13 4.2 5E-U 6 
0.75E-14 3.OuE-C;6 

2.12E-' 6 2.38E-14 
R.43E-15 1.5pE-Cb 
2 . 9 a ~ - i 5  1 .C 6E-I: 6 

7.5CE-f7 1 . ? 5 € - 1 5  
3 .73€-16  5.31E-L 7 
1 .3L f -16  3.75E-C7 
4.66E -1 7 2.65E-i 7 
1.65E-17 1. R3F->7 
5.82E-18 1.33E-t i7 

9.38E-: 8 2 .  6f-18 
7.29E-19 6.63F- 18 
7 c 7 c - 1 0  / L O L - ~ O  

3 . 2 3 t - 1 6  1. i r ~ - - 3  

LOG TOTAL I 
-1?..883 
-1.175 
-1.454 
-1.710 
-1.938 
-2.139 
-2.320 
-2.488 
-2.649 
-2.835 
-2.959 
-3.1 I 1  
-3.263 
-3.414 
-3.565 
-3.716 
-3.866 
-4.C17 
-4.168 
-4.318 
-4.469 
-4.619 
-4.770 
-4.921 
-5.q71 
-5.222 
-5.372 
-5.523 
-5.673 
-5.824 
-5.974 
-6.125 
-6.275 
-6.426 
-6.576 
-6.727 
-6.877 
-7.928 
-7.178 
-7  1 9 0  

P A R T I T I O N  COEFF 
- .  _ _  1.92E 02_- 

1.96E 02 
2.06E 0 2  
2.29E 0 2  
2.71E 02 

4.50E 0-2_ 
6.116 0 2  
8.446 t2 
1.18E 0 3  
1.65E 03 
2.33E 03 
3.28E 0 3  
4.63E 03 
6.55E 0 3  \D 
9.25E 0 3  
1.31E 04 

2.-61E 04. 
3.7CE 04 
5.23E 04 
7.39E 04 
1.05E 0 5  

3.41E 0 2  

E3 

1.85E 04 

1.48E 0 5  
2.0_9E 05 
2.96E 0 5  
4.18E 0 5  
5.91E 05 
1.18E 8.36E 0 5  06 

1.67_€ 0-6- 
2.36E 06 
3.34E 06 

6.69E 06 
9.46E 06 

4.73E 06  

7 . 7 ~ ~  07 



Table 21. Results of Calculations, 1 = lOO"C, pH = 5.0 

COVCFYlR4TIONS IY MULS/L 

CONC I 2  I N  L I O  
1.75F -C ? 
9 .7 j E- ? 2 

L . 3  7 E - r > 3  
2. l Y F - r a  
1 .n3:-" 3 
5.47.E- - 4 
2.7 9F-'4 
1 . 3 7 F - r 4  
6 .S-tF- 7 5  
? .42F- r5  

R.54E-'6 
I . 7 i ~ - r 5  

5 . ? 4 E - c 1  
;.67F--7 

1.6 7E-c e 
R.34E-r 9 
4 . 1 7 f - ' 9  
2.: 3 ' -  9 

l . - i ~ ~ E - l p  
6 . 5 1 6 - 1 1  
7 .26E-11  
1 .63F-11  
9.15E-I  ? 
'."7E-!Z 
2 .e 4E- 1 2  
1.- 2F-12 
5 .' 9 E - 1 3  
7.55F-13 
1 - 2 7 E - 1 3  
6 .17F-14  

c CW r. Y I o 

6. .  076 - - 5  
4.. ?, 7' - 5 
3.24F- '  5 
Z . ? ! i C - % C ,  
1.61E-' 5 
1 . 1 7 E - ' 5  
8 .  2 F - ' 6  
i . 6 7 F -  $ 6  
4 . /1E- - ' t .  

5 .I 7 
3.54F-. 7 
1 . 5  F - ' 7  
1.71E- '  7 
: . ?5F - -  7 

Q . 9  5E - ' R 
S . Z h E - '  9 
4.'3'- 
?. 17F-  
2.21'- 
1 .57E-  
l .! 1F- '?  
7.s7F-r  Q 

5.53F-  c) 

3.c l lF-  Q 

2 - 7  7 E - '. 9 

C l N C  H Z ' I I +  
3.3?F-( Q 

1 . ? S t  -c 0 
l . ' l F - ~  9 
h . 'I 5 
3.P7F-1" 
2 . 5 4 E - l l  
1 .73f  - 1 '  
1.2 F - l n  
8.4'F -1 1 
5 .Q l i - 1  1 
4.17E-11 
7 - 9 4 F - 1 1  
2 .r RF-! 1 
1 .47F-11  
1 . C 4 F - l l  
7.95F- I  2 
5 .2-F-12 
3.69E-12 
2 .6 "F - lZ  
1. Q4E-12  
1 . 3 c c - 1 2  
7 . 1 9 F - 1 7  
6.5-E-13 
G.59F-13 
7 .Z5E-13 
2 .3-f--13 
1.62F-13 
1.1 5F-13 
R .  1 2 F - l / +  
5 . ? 4 c - 1 4  
4 .  6F - 1 4  
2.87F-14 
2 .- W - 1 4  
1.44E-14 
1.02E-14 
7.1 S F - 1  5 
5.c @E-15 
3.59F-15 
2 . 5 4 t - 1 5  

- 1 I 

C( i\IC IODIDE 
2 . < h E - 5 4  
1.91E-t 4 
1 . 6 9 C - ~  4 
1.41[ - "4 
1.11F-'4 
Y.41F-: 5 
5.16€-(  5 
4.44E-' 5 
5.17F-fl5 
2.26E-2 5 
1 .h 'C - ' 5  
1.13E-2 5 
>7.C l t - ' 6  
5.6hF-8.6 
* . i ' lF-C6 
7.  P3E-"6 
2 . F-?  6 
1.42E-- 6 
1.1 3 F -  ~6 
7 . !I 9 E 7 1  7 
5. C i t - 9 7  
3. C 4 E - C  7 
2 . 5 i F - 7 7  
1.77F-tJ 7 
1.25C-g-7 
R.PSE-cH 
h.26E-,S 

3 , 1 3 E - ? B  
Z.PlE-?R 
1,57F-'H 
1.11 F-C R 
7 .P3E- i9  
5.53F-C9 
3.9 1 F - *  3 
Z .77E-39 
1.9hE- 1 9  
1.385-79 
3.78E-1' 

4 . 4 3 ~ 4  8 

CONC 13- TOTAL I 2  I N  L I Q  LOG TOTAL I PAR 
-1 7 3 2 -  
-2.003 

1.07C-33 
4.9HE-'4 
2.27E--4 
9.19E-Cs5 
3.63E-35 
1.37E-35 
5.32E-C6 
1.31E-76 
6.4hE -C'7 
2.3 )E-('7 
8.14E-38 
2.6HE-08 
1. JZE-f i8 
3.6.3 E-99 
1 .2 7E -'> 9 
4.51E-10 
1.59F-1C 
5.63E-11 
1.99E-11 
7. -4E-12 
2.4qF-12 
8.8JE-13 
3.11E-13 
1 .1?E- l3  
3. R9E-14 
1.3SE-14 
4.86E-15 
1.72E-15 
6. J ~ E - 1 6  
2.15E-16 
7.63E-17 
2.69E-17 
9.5?E-18 
3 .36 t -18  
1.19E-18 
4.2qE-19 
1.4YE-19 
5.25E-2C 
i . s 5 ~ - 2 r  

I .99~;r z 
9. 94€-!'3 
4.98E-03 
2.5 1E-23 
1. 28E-p3 
6.58E-C4 
3.45F-.'4 
1 .85E-04 
1.01E-C4 
5.72E-65 
3.3 2E-(7 5 
1.99E-r! 5 
1.23C-G5 
7.81F-3 6 
5.08E-06 
3.37E-'I6 
2.27E-26 
1.55E-C6 
1.07E-0 6 
7.42E-117 
5.18F-C, 7 
3.63E-37 
2.55E-37 
1.79E-0 7 
1.26E-0 7 
8.9lE-c;B 
6.29E-C'8 
4.44E-68 
3.14E-c 8 
2.22E-38 
1.57E-38 . 

1. l lE -CY 
7.83E-C9 
5.54E-9 9 
3.91E-U9 
2.77E-C9 
1.96€-09-- _ _  
1.38€-?9 
9.78E-10 

I T I O N  C O E F F  

1.02E 01 
1.OZE 0 1  

-2.332 1.03E 0 1  
-2.69C 1.G3E 0 1  
-2.894 1.05E 0 1  
-3.182 1.08E 01 

-3.733 1.22E 01  
-3.994 1.33E 01  
-4.243 1.51E 0 1  
-4.478 1.75E 01  
-4.701 2.1OE 01 

-3.462 - ___  1.14E 01 

-4.910 2 59E.-P 1 
-5.1C 7 3.29E 0 1  
-5.294 4.28E 01 0 
-5.473 5.68E 0 1  

w 

-5.644 7.65E 0 1  
-5.81C 1.04E 0 2  

1,44E 0 2  -5.97 1 
-6.130 2.COE 02 
-6.286 2.79E 0 2  
-6.441 3.91E 0 2  
-6.594 5.49E C 2  
-6 .747 7.73E 0 2  

-7.0511 
-6.829 1 1.54E e.!? 9E _o_l_ 03 

-7.202 2.17E 03 
-7.353 3.C6E 03 

6.12E 0 3  -7.654 
-7.534 4.33E 03 

-7.805 8.65E_ 0-3.- 
-7.956 1.2ZE 04 
-8.106 1.73E 04 
-8.257 2.45E 04 
-8.407 ~ _ _  3.46E 04-  
-8.558 4.89E 04 

6.92E 04 -8.7C8 
-8.859 9 * 7 8 E  04 
-9.010 1.38E 0 5  

____ - 

I 



Table 22. Results of Calculations, t = 100°C, pH = 7.0 

RESULTS OF ICIDIYE-WATER P A 9 T I T I O h  COEFFICIFNT CALCULATIONS 
TEMPERATUKE = l C n . r  D E G  r PH = 7.0 
K L  = 9.CrE P -  K Z  = 2.QEL 7 K3 = l . 5 C E - l  1 K4 = 3 .9 -E-11  
SOLURlL ITY  O F - r z - I N  d A r F Q  =-1 .75F- r?  POL/L 
- 

CONC I 2  I N  L I Q  CUYC HI [ !  
_ _  1 .75E-32 .-- - L,23C-' ' 
8.75€-?3  6 .  R9F-' '3 
4.37E-73 3. .39F-' 7 
2.1 9 6 - 7 3  2.33F-- 7 
l.P9E-s*3 1.49F-'3 
5.47E-~'4 9.7dE-"4 
2 .73F- r4  
1.371: - " 4  
6.84E-"5 
3.42E-"5 
1.71E-1_15 
9.54F--6 
4.27E- 16 

1 - 0 7 E - 0 6  
5.3 4E-C 7 

____ ~ 

____ - 
7 . 1 4 ~ 4  6 

~ 2.6_1_E-lr- -~ h .  26E-r. 7 
1.30E-lI .  4.43F- '7  

- 6,52E-!1 3.13€-?17 
3.26E-11 7 . 2 1 ~ -  7 
1.63E-11 1 . 7 F  -27- 
R.15F-12 1.11E- ' '  

- 4.37E-12 -~ ~ 7. P3E-" 8 
2 .-4E-12 5.54F-, 9 

~- - 1.0-ZE-12 ~ -3 .9 1 E-- ' Q 
5.39F-13 2 m77E - 1 S 

CONC H ? ~ l I +  
3.32F-1'7 
1.79E-1': 
1 .c 1 E - 1 0  
6 . r 4 t - 1 1  
3.93E-11 
2.54E-1 1 
1 . 7 3 F  y11 
1.2c F - 1 1  
3.4CE-12 
5.51E-12 
4.17C-12 
Z . 9 4 t - 1 2  
2.09E-12 
1.47F-12 
1 ."4F-12 
7.35F-13 
5 - 2 7  E - 1 3 
3 . h 7 € - 1 3  
2 .67E-13  
1 .R4€-13 
1.30'€-13 
9. I Q F - 1 4  
6.5LF-14 
4.5 3E  -1 4 
3 %2 5 E -1 4 
2.3"F-14 
1.62E-14 
1 .I 5E-14 
8.12E-15 
5.74E-15 

1.44E-15 
1 .n 1E-1 5 
7.18F-16 

2.55E-13 -15%?k0 8-- 5 .77€-16 
1.27E-13 1.38E-'H 3.59E-16 

~- _ _  6 . 3 7 c - 1 5  9.79E-"Q 2.54E - 1 6  
3 .18F-14  b . 0 2 E --C 9 1.79E-16 

COUCENTKATIPYS I N  M L L S I L  

CONC IODIDE CONC 1 3 -  r o r A L  
1 .  ' 7 E - I 2  2.. S C - ' 3  

1 . 9 1 ~ - 0 3  4.98€-?3 
1.69E-, 3 2.2 1 E-I> 3 
1.41F-c 3 9.23E-24 
1 - 1  1 E-C 3 3.63E-74 
9 - 4  1E- r4  1 . 3 7 i - 5 4  
6 .17F-c4  5.12F-35 
4.45E-'14 1.81E-?5 
3.17E-04 6 . 4 b E - i h  
2.26E-04 2.3JE -36  
1.63E-34 R .  14E-37  
1.13E-C 4 2.H8E-37 
d.OlE-J5 . l.G2E-*7 
5.67E-C 5 3 .  b 1E-" 8 
4. ' .1€-35 1.27E-08 
2.83E-35 4.51E-q9 
2.3(  E-05  1.59E-29 
1.42F-35 5.6 3E- 1:' 
1.1OE-75 1 . 9 9 E - l r  
7.0 9 E -  i b 7.04E-11 

2.49E-11 5.: 1E-36  
8.80E-12 3.54E- 6 

2.51E-? 6 3.11E-12 
1.77€-'>6 1. lOE-12 
1.25E-7 6 3.H3E-13 

1.38E-13 3.8hE-77 

1.72E-14 4. 43E-r 7 
6. I! 8 E- 1 5 3.13E-67 

Z 2 1 E-(' 7 2.15E-15 
1.57E-C7 - ..- 7.63E-16 
1.11E-f 7 2.69E-16 
7. R 3 E -ri 8 9.50E-17 
5.54F-CA 3.36E-17 
3.91E-'8 1.19E-17 

4.2OE-18 2.77E-28 
.- 1 .. 9-65 x? 8 1.48E-18 

1.3RE-r 8 5.25E-19 
9.79c-39 1.85E-19 
6 .92 t -?  9 6.5SE-2" 

6 26E-" 7 4 . a h ~ - i 4  

I 2  I N  L I O  LOG 
4.1rE-i l .2 
2. C6E-c 2 
1. j 5E -C2  
5.44E-Q3 
2.93E-C3 
1.66E-0 3 
9.91€- '4  
6 . 1 7 E - ~ 4  
3.99E-r'4 
2.64E-44 
1.79E-C4 
1.22 E-C 4 
8,46E-05 
5.89E-'35 
4.12E-C 5 
2.89E-L 5 
2.O3E-C 5 
1.43E-:5 
1 1 € - ? 5  

5 .O 3€-9  6 
3.55E-P6 
2 .51E-66 
1.77E-06 
1.25E-36 
8 .  R6E-S 7 
6.27E-07 
4.4 3E-1.7 
3.13E-C7 
2.21E-?7 
1.57E-C7 
1.11E-97 
7.83E-98 
5.54E-C 8 
3.91E-C9 
2.77E-38 
1.96E-03 - .  

1.38F-C9 
9.79E-09 
6.92E-99 

7. ~ Z E - C ~  

TOTAL I 
-1.387 
-1.686 
-1.98P 
-2.265 
-2.533 
-2.779 
-3.034 
-3.259 
-3.399 
-3.578 
-3.748 
-3.912 
-4.c73 
-4.23@ 
-4.385 
-4.539 
-4.692 

-4.996 
-5.148 
-5.299 
-5.45c 
-5.60C 
-5.751 
-5.9G2 
-6.b52 
-6.203 
-6.354 
-6.504 
-6.655 
-6. 8.3 5 
-6.956 
-7.1C 6 
-7.257 
-7.407 
-7.558 
-7.7P8 
-7.859 
-8.009 
-8.16C 

-4. a 4 4  

PARTIT ION COEFF 
2.11J 0 1  
2.12E 0 1  
2.15E 0 1  
2.24E 01  
2.41E 0 1  
2.74E 01  

4.06E 01  
5.25E 01 
6.96E 01 
9.41E G 1  

3.26E 01 

1.29E 0 2  
1.78E 02 
2.48E 0 2  
3.47E 0 2  2 
4.87E 02  
6.85E 02  
9.64E 0 2  
1.36E 03 
1.9ZE 03 
2.71E 03 
3.83E 03 

7.65E 0 3  
l .O8€ 0 4  
1.53E 04 
2.16E 04 
3.06E 04 

5.41E 03 

4.32E 04 
6 . l l E  04 
8 * 6 5 E  0 4  
1.22E 0 5  
1.73E 0 5  
2.45E 0 5  
3.4bE 0 5  
4.89E 0 5  
6.92E 0 5  

1.38E. 06 
1.96E 06 

9.78E 0 5  



Table 23. Results of Calculations, t = 100°C, pH = 8.0 

CUYCFUTKATIONS I N  MCJLSIL 

cnvc 1 7  I N  LIQ 
1 . 7 5 F - i 7  
8.75E;;3 ~- 
4.37F-*  '3 
?.19E-* 3 
1.'9=-'3 
5.4 7k -1'4 
2.73E-'4 

T 7 T F E ; ' 4  - 
6 . 4 4 = - ' , 5  
3.Lt2F-' 5 
1.71E--5 
8.54E-76 
4 . 2 7 € - * 6  
7.14E-75 - - - -  
1 .')7E-(-h 
5 . 3 4 r - 3 7  
l . h7E- '7  
I .34=-r  7 
6.6RE-'8 

- 

-~ 

_ _  

a . 3 4 ~ 4  a 
1.67~- ;a 
P . 34€ - "  9 
4.17E- 9 
2 SF-' 9 

1 .?4E-C 9 
5.2-lF - 1 L 
2 .61E- lC  
1.3 'F-1. 
6 .52E-11 
3 .26F-11  

- 1 .63F-11  
8.1 5F-12  
4 . -  7E-12 
?.'4F-12 
1.C2E-12 
5.59E-13 
2.55E-13 
1.27F-13 
6.37F - 1 4  
?. 1 8 E - 1 4  

- - ____ - 

C O U C  H I ' l  
4 . - 4 F -  3 - 
2 .  I qE- .?  
1.23C-'2 
7.17E-' 
4 .07F-  3 
3. " =+ - "3  
1.11F--  ' 

-1.4hF-' 3 
1. 'ZF- 3 
7 . 2 1 i - '  4 

l . 7 7 ' - * 4  
1.77E- 4 
9 .976-  
h . 34C- '  5 
't . 4  3k -1 5 
3.17'-?5 
2.2'iC- ' 5  
1.5RE-"5 
1.121-"  5 
7.92E- C 
5.6'1.- L 

- 

1 . G  ' F - - h  

2. 5 i F - " 7  

1 .7  5F  -' 7 
1 . 7 4 t - r 7  
X.76E- '4 
6 .LQE-'  P 
4.39F- 'A 
l . l * F - -  P 
2 .19F- 'P  

3 . 4 ~ - ( 7  

CCJNC H 2 0 1 +  
1. q5E-1" 
5.6KF-1 1 
3.19F-11 
I . q l E - 1 1  
1 .? 1 F  -11 
* .O 2E-12 
5.47p-12 
3.79F-12 
3.66F-12 
1.87E-12 
1.32F-12 
9.3CF -1 3 
6.5 AL-13 
4.h5E-13 
3.2c)t.-13 
2.32L-13 
1 .64 f -13  
1.1OF-13 
'7.2 I C - l L  
5.q 1F-14 
4.1 1E-14 

2.1 5E-14 
1 . 45F- l ' t  
1 . ' 3€ -14  
7.26E-15 
5.13F-15 
3.63E-15 
2.57F-15 
1.R2F-15 
1.2RF-15 
9.' YF-16 
A.4ZF-16 
4.54E-16 
3.21F-16 
2.77F-16 
l .6CF-16 
1 . I  3F-16 
P, .r 2 t - 1 7  
5 .h7€ -17  

z . s r f - 1 4  

CONC I Q I I I D E  C O Y C  13- TOTAL I 3  I N  L I U  LOG TOTAL I PARTITION C O E F F  
9.19E-rl2 -1.037 4.73E 01 

4.76E 01 4.63E-02 -1.335 
5.51 E - ? ?  
6.'4F-C3 
5. 35E-J 3 
-t. 46E-'3 
3.52E-' 3 
2 .66E-33 
1.95E-3 3 
1.41F-: 3 
l . f I  t - " 3  
7 .14F-34  
5 . (  hE-'4 
3.58E-C4 
2.53F-( 4 
1.7QE-: 4 
1.27F- ,4  
3.96E- ) 5  
5.34E-" 5 
4.49E-C 5 
3.17E-' 5 
2.24E-Ct5 
1.58E-% 5 
1.12F-05 
' .92k-'6 
5 .6;1 E - " 5 
3.96F-'b 
3.8 ;E-" 6 
1 .5eE-36  
1.4 'E-36 
3.9 1 E-" 7 
7.. E -07  
4 - 3  5 1 -17 7 
3.5( E-77 
1.4FE-"7 
1 . 7 5 € - - 7  
1.241-3- 7 
9.76E->@ 
h.13-€:38 
4.35E-18 
3.1 E - "3  
2 .19E- I  8 

3.39 E-?; 2 
1.57E-12 
h.97E-93 
2. 3 1 E - 3 3  
1.15€-"3 
4.33E-24 
1.59€-'4 
5 .72€ -?5  

7. ?6E-'6 
2. S7E-16 
9.11E-37 
3.22E-77 
1.14E-C 7 
4.5'3E-: 9 

5.?4€-."9 
1.79E-39 
6.3 j E - l L  
2.23E-1C 
7.85E-11 

3 . 8 5 t - 1 2  
3.vrjE-17 
1.23C-12 
4.35E-13 
1.54E-13 
5.44E-14 
1.92E-14 

2.4,E-15 
8 .5 -E -16  
3.0 'E-16 
1. ? h F - l t  
3.76E-17 
1.33E-17 

l . 4SE-18  
5 . 9 7 t - 1 9  
2.17E-19 

2. j 4 F - L  5 

1 . 4 3 ~ 0 9  

2 . 7 a ~ - i  1 

6. a > E - i 5  

4 . 5 ~ ~ - i a  

2.37E-C2 
1.25E-422 
6.91F-:3 
4. c. 7 E - *  3 
2 . 5 4 t - 2 3  
1.66E-O '3 

7.62E-C 4 
5.28€-'?4 
3.6 9 E -0 4 
2.5RE- ; 4 
l.R2E-;4 
1.28E-C4 
9. i  2E-?5 
6.37F-' 5 
4.5c E--3 5 

2.24F-1-5 
1.59E-'2 5 
1.12E-1' 5 
7 .93E- r6  
5.61 E-0 6 
1.96E-36 
2.8OE-16 
1.98E-06 
1.4'!E-06 
9.91E-L7 
7. b f J  E-L 7 
4.95k-"7 
3.50E-C7 
2.43F-C7 
1.75E-C 7 
1.24E-L7 
8.76E-L@ 
6.19E-CR 

3.1"E-08 

1 . 1 1 E -  j 3  

3.1 a E -c  5 

4 . 3 8 ~ - r j a  

2 . 1 9 ~ - ( - a  

-1 .626 
-1.954 
-2.160 
-2 .39 i  
-2.595 
-2 .781  
-2.953 
-3.118 
-3.277 
-3.434 

-3 .741  
-3.893 
-4.0 4 5 
-4 .196 
-4.347 
-4.498 
-4.649 
-4. 90 c 
-4.95c 
-5.131 
-5 .251  
-5.4J2 
-5.553 
-5.7?3 
-5.854 
-6.C04 
-6.155 
-6.3115 
-6.456 
-6.606 
-6.757 
-6.907 
-7.258 
-7.2C8 
-7.359 
-7.509 
-7.660 

-3.588 

4.87E 0 1  
5.13E 9 1  
5.69E 0 1  
6.7CE 01  
8.37E C 1  
1.09E 02  
1.47E 0 2  
2.01E 0 2  
2.78E 0 2  
3.88E 0 2  
5.44E 0 2  
7.65E C 2  
1.08E 0 3  
1.52E 03  
2.15E 0 3  
3.03E 0 3  
4.28E 03  
6.05E 0 3  
8.56E C3 
1.21E 04 
1.71E 04 
2.42E 04 
3.42E 04 
4.84E 04 
6.84E 0 4  
9.67E 0 4  
1.37E C 5  
1.93E 0 5  
2.73E C5  
3.87E 0 5  
5.47E 0 5  
7.74E 0 5  
1.09E 06  
1.55E 06 
2.19E C6 
3.09E 06 
4.38E 06 
6.19E 06 

w 
h;, 
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Table 24. Results of Calculations, t = 100°C, pH = 9.0 

COUCEkrRAT I O Y S  I N  M O L S l L  

CflNC I 2  1.4 L I O  

a . 7 5 ~ - r  7 

4.37F-73 
7.1qE-' 3 
1 . ? 3 C - '  3 
5.47F - -4  
2.7 3'-"4 
! .37F- '4  
f i . P 4 € - '  5 
7 . 4 7 r - e  5 
1.71C- 5 
R . 5 4 t E  - - " A  
b.27E- 5 
7.14c- 6 
l . r 7 F - - h  

2.h7E- 7 
1 .34F- '7  
h.h9=-"R 
3.34c- f  P 
1.6 7F-c'Y 
R.3-tF-' Q 

4.17C-'9 
7.*9E-  0 

1 . -, 4E - 0 9 

5.22F-1 

! .7 , F - 3 '  

6 . 5 7 f - 1 1  
3.2bJf-11 
1 . C - i C - !  1 
A .15E-17 
4. -1 7E - 1 2 
? .- & E - 1  2 
1 ." ?F-!2 
5. ' 9 F - 1 3  
2.55-E-1 3 
1.275-13 
h . 3 7 € - 1 &  

i .7 . ,1-- '  2 

5.34r- r  7 

7 . 6 1 ~ - 1  

3. i a r - 1 4  

c r h r  H T I +  
3.31F -1 1 

1: I f  -11 
h . r 4 € - 1 2  

2.5 j E  -1 2 
1 . 7 ~ - 1 2  
1 .7 i 'F-12 
Y. 39C-13 
5 .@lF- !  3 
4.17F-13 
2 . O . * t - 1 3  
2.' Q F - 1 3  
1.47k-13 
1. '4 t -13 
7 .35E-14  
< . I  9E-14  
3 . 6 7 f - 1 4  
2 .  b -  F-14  

1.3-E-14 
q. l 8 F - 1 5  
h.4QF-15 
4.59F-15 
3 . 2 5 t - 1 5  
2. TrF -1 5 
1.62C-15 
1.1 5F-15 
R.12F-15 
5 .74 t  -1 4 
4.r O h - l b  
? . Q 7 € - 1 6  
7 .  3E-16 
1 . 4 3 F - l h  
1 ." 1 F - 1 6  
7.17E - 1 7  
5. ' 7 F - 1 7  
3.59F-17 
2 - 5 4 1  - 1 7  
1.7QE-17 

1 . 7 ~ - 1 1  

3. ~ 3 r - 1 2  

1 . a 4 ~ - 1 4  

COYC I l l D I l > E  
2 .  i h r l -  ' 2  
1 . S l E - 5 1  
1.59E-?2 
1.41F-32 
1.11F-'2 

4.4 5E  - P  3 
3.19F-!?3 
2 . 7 h F - ^ 3  
1 .t' E-,, 3 
1 .13F -" 3 
3 .r12 E-: 4 
i . 6 75-0 4 

2 .  Q 4 E - i  4 
3 . '  1F- '14 
1.47E-1'4 
l .< ' * t - . "4  
7 .f 9E-C 5 
5.1 1C-55  
3.545-3 5 
2.51 E-Q 5 
1.77E-35 
1.25E-75 
A.8hF-36 
S.27E-36 
'1.43F-n6 
3 .13E- rb  
_>.22E-r6 
1.57f-36 
1-11 E-? 6 
7. d3E-07 
5 . 5 4 E - >  7 
3.92E -7 7 
?.77F -'17 
I . ' I6E- '7 
1 .38F-37 
7.73E-': 8 
6. Y2E-38 

/ t . f  i t - r 4  

CONZ 13-  T O T A L  I 2  IN L I Q  LOG 
l . 0 7 E - 0 1  2 . 5 3 ~ - r i  
4.7dE-72 1 .27E-C 1 

6.54E-C2 2.2'1 E- J 2 
9.2JE-C3 3.47E-C2 

1 .95E-C 2 3.63E-73 
1.17E-02 
7.45k-53 

1 . Y l E - > 4  4.95E-'13 
6.47€-',5 3.37E-.J3 

2.34€-(93 2.3 > E-? 5 
R.14E-76 1.63E-D 3 
2.89F-^O 1.15E-< 3 

8. (1 8 € 4 4  1. '1 ZE -0 6 
3.61E-"7 5.70E-04 
1.2t?E-?7 4. X?E-"4 
4.51E-PA 2.84E-34 
1.59E-C A 2 . n i ~ - C  4 
5.64€-''9 1.42 c-r 4 
1.99F-'19 1 .OnE-04 
7. j 5 E - l C  7.C9E-35 
2.49F-1C 5 . C 1 E -C 5 
8.RlE-11 3.55€-(!5 

l . l ? E - 1 1  1.77E-05 

1.39E-12 8.86€-*'6 
4.87E-13 6.2 7 E -<' 6 
1.7ZE-13 4.43E-i: 6 
h.79F-14 3.13€-"6 
2.15E-14 2.22€-" 6 
7.6 )E-15 1.5JE-If6 
2.69E-15 1.11€-',6 
9.50E-16 7.83E-t17 

1.19E-16 3.92E-97 
4 . 2 n ~ - i 7  2.77E-07 
1.4RE-17 1.96E-C7 
5.2 5E-1 A 1.38E-37 

9.79E-9 8 1 .RbE-?8 
6.55F-19 

3.11E-11 2 . 5 1 ~ 4  5 

3.89E-12 i . 2 5 ~ - r 5  

3.36E-16 5.54E-07 

6 . 9 2 ~ - r 8  

TOTAL I 
yci. 5 9 7  
-0.895 
-1.185 
-1.460 
-1,715 
-1.932 

-2.306 
-2.472 
-2.631 
-2.787 
-2.94C 

.-2.128. 

PARTITION COEFF 
1.30E 0 2  - - - - . - - - 
1.3l.E 0 2  
1.34E 0 2  
1.43E 0 2  
1 .6GE 0 2  
1.93E 02 
2.45E 02- 
3.26E 0 2  
4.44E 0 2  
6.15E 02  
8.60E 0 2  
1.21E 03 

-3.0-93 1.. 70E Ql 
-3.244 
-3.395 3.39E 03 w 2.40E 03 w 
-3.546 4.79E 03 
-3.697 6.77E 03 
-3.848 9.57E 03  
-3 .299 1.35E 04 
-4.149 1.91E 04 
-4.3cc. 2.70E 04 
-4.450 3.82E 04  
-4.6d1 5.41E C 4  
-4.751 7.65E 0 4  

1.0 8E. -05 -4.902 - 
-5.G52 1.53E 05 

2.16E 0 5  -5.203 
-5.354 3.06E 0 5  
-5.504 4.33E 0 5  
-5.655 6.12E 0 5  
-5.805 _. Bc65.LO5- 
-5.956 1.22E 06 
-6.106 1.73E 0 6  
-6.257 2.45E 06 

-6.558 4.89E 06 
6 . 9 a - 0 6  

-6.859 9.79E 06 

-7.160 1 .96 f  0 7  

-6.407 3.465 06 

-6_,7_08-. __ 
-7.009 1.38E 07- 



Table 25. Results of Calculations, I = 100°C, pH = 9.2 

CONI: I t  I Y  L t Q  
1.75L--. 2 
q . f 5 f- -7 3- 
4 . 3 7 = - + 3  
2.19E-' 3 
l . ? Q F - ^ 3  
5 . 4 7 F - ' 4  
2.7 3F -" 4 
1.57TXi-r4 
h.84F-1-5 
3.4 2E- '5  

. 

._ 

2 . 6 7 F - *  7 

.- _ _  
1.47"-' 9 
e .74F -'- Q 

4.1 7 t - - 9  
7 .  - 9 ~ - r 9  

1.3 ) E - I '  
h . ? E - l l  
3 .26E-11 
1 +3J:11 
R.15E-I  2 
4 .^ 7F-12  
2."4€-:2 
1.1 ?E-17 
5.?9E-13 

1.7 7F-13 
6.3 7F-14  
3.1 Q E - 1 4  

'.55E-13 

5. 55 -14  
3 .57k - '  4 
7 . 5 2 F -  4 
1 .7 )F -  $ 4  
1 . ? ' . r - T 4  
s. 73:-' 5 
5 . 1 1 F - ' 5  
4 .4hF-  5 
3 . 1 0 5 -  5 
2 . 2 3 E -  5 
1 . C 3 ' -  5 
1 .12E-  5 
7.93:- b 
5.5 '7F-  4 
3 .  a&'-' 6 
2 .  7 q c - Y  
1 .C7E- '  6 
1 .33F- '  b 
7 . 9  4F - -  7 
6 .  $ 7 1  - 7 
4.s3F.-  7 
3 . L s c - * 7  
7.47E- 7 
1.74E- 7 
l . ? 3 r -  7 
9.72C-"Y 

CONC ~ 7 1 3 1 t  
2.626-1 1 
1 A Z F - 1 1  
3.4'1F-12 
4 . 8 - t - 1 7  
3. ' 46 -12  
2.( 1E-12 
1.3 7F-12 
9.52F-13 
6.6lk-I3 
4 .h9F-13 
3 . 7  1 E-1 3 
2.34E-13 
l e h 5 E - 1 3  
1.17F-13 
8.2 5C-14 
5.33F-14 
4.13E-14 
7.37E-14 
2 ."6E-14 
1."6F-14 
1 .13F-14  
7.29F-15 
5 . l bF -15  
3 .h5F -1 5 
7.58F-15 

1 . 7 9 E - 1 5  
9 . 1 2 t - 1 4  
6.45F-14 
4.56F-14 
3_. 7 2 F - 1 6 
z . ? P E - l 6  
1 .61F-16  
1.14F -I6 
n .  ' & E - 1  7 
5.7r E - I 7  
4.f 2F-17 
2.R5F-17 
2.' 1F-17 
1.42F-17 

I . R z E - ~ ~ -  

~~ 

COYCENTKATIOYS I N  Y U L S I L  

CPNC IODIQE CONC 1 3 -  T O T A L  12 I N  L I Q  LOG TOTAL I PART 
2 . 5 7 E - 9 2  1.35E-i' 1 3.14E-'! 1 -0.534 - 
2 . 4  1 E-O 2 6.27E-32 1. 58E-01- -0 .801 
2 . 1 3E-13 2 2.77E-L12 8.11E-02 -1.091 
!.78E-"2 1.16E-112 4.3 1E-'i2 -1.365 
1 . 4 ) t - 3 2  4.57E-03 2.43€-32 -1.615 

T I O N  COEFF 
1.61E 0 2  
1 63 E-07 
1.67E 0 2  
1.77E 0 2  
2.00E 02 

1 ..'SE- 12 1.73E-33 1.46€-.'2 -1.836 2.40E 0 2  
7.77E- 13 6.33E-24 9 3 I E - ~ ?  3 .-. - -2.031-  3.06-E 0-2- 
5.0 E -23  2.25E- 34 6.19E-Ca3 - 2 . 2 C 8  4.08E 02 
4 . ~ > 1  E - > 3  8.14E-35 4.23E-C3 -2.374 5.57E 02 
Z.t?LtE-Q3 2. R 9 t - 0 5  2 . 9 3 ~ - c  3 -2.533 7.72E 0 2  

1.08E 0 3  2 . T l E - 3 3  1.73E-.?5 2.05E-C3 -2.688 
-2.841 1.52E 03 3.63€-'16 1.44E-C 3 1.43E-33 

1.2 8 E-D6 1.02E-I: 3 -2-293. - - 2,14E -03- 
4.54E-77 7.17€-(!4 -3.145 3.02E 03 

3.58E-34 -3.447 6.03E 03 5.5 8E-@ 8 3 .57F-74  
8.52E 0 3  2.52E-34 2.';1E-38 2 . 5 3 € - ~ ) 4  -3.597 

1 .78E- I4  7.1%-?9 1.79€-( '4 -3.748 1.20E 04 

9 .92€- '5  8 . 8 7 t - l C  8.93€-?5 -4.049 2.41E 04 
6.31E-95 3.14E-1C 6.31€-!5 -4.20c 3-40! 04 
4.46E-1'5 1.11E;lC 4.46E-C 5 -4.355 4.81E 04 

6.8 1E-04 3.165- ? 5  3.92E-11 3.16E-05 -4.501 
2.23E- ) 5 1.39E-11 2.23E-05 -4.651 9.63E 0 4  

W 
5.F5E-34 1.6 1 E - 3  7 5. C6E-04 -3.296 4.27E 03 P 

1.70E 0 4  1 .2bF-34  2.51E-09 1.26E-04 __ -3.899 ___ ____ - 

1,5! F-  ? 5 
1.12F-> 5 

2.72E- 0 5  7 .89F-36  6.13E-13 7.89E-06 -5.133 
5 . 5 8 E - I h  2.17E-13 5 . 5 a ~ - o 6  -5.254 3.85E 0 5  

4.9 > E -  1 2  - 1.58-E-p5 _ _  
1 - 1  2 E -0 5 1.73E-12 

1.36E 0 5  - 
1.93E 0 5  

3.94E-7 6 7.66E-14 3.94E-$6 _ - 5 * 4 P 4  ~- . 5.45E _- 0-5- 
2.79E-06 2.79:-35 2.71E-14 

1.97E-J 6 2.57E-15 . -5.735 1.09E 06 I.. 9 7  E y P  6 
1.39E-Cl0 3.39E-15 I .  39E-D5 -5.856 1.54E 06 

7 . 7 0 ~  0 5  -5.555 
- - __.__ _ _ _ _  _____ 

9. ab€-: 7 1.2JE-15 9.86E-07 -6.006- 2.1BE -06- 
-6.157 3.08E 06 6.97E-0 7 4.23E-16 h .97E -? 7 

3.49E- 7 5.29E-17 3.49E-0 7 -6.458 
4.93E-27 1.5JE-16 4 .-93 E -0 7 -6.307 c 6.16E 36LO6- 06 

2.4 7F-i; 7 L.87E-17 . _ _ _  2 . 4 7 E z E  .- _ _  --- -6.608 ___- 8.71E -__ 06 
1.74t-'7 7 6.61E-18 -6.759 1.23E 07 1.74E-07 
1 .23 t - "7  2 34E-1% 1.23E-07 -6.909 1.74E 07 
J.7LE-18 8.2hE-19 8.72E-G8 -7.Bb0 2.46E 07 

I .  ' .  
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Table 26. Results of Calculations, t = 100°C, pH = 9.5 

?E SU&T-S>F 
TEMPERATURE = 1PO.Q DEG C PH = 9.5 
K 1  = 9.rrC'F nT K 2  = 2.Q8E 7 2  K 3  = 1.5 E-1- K4 = 3.911F-11 
SOLUBIL ITY  OF 1 2  I N  W b T E K  = 1.75F-"2 MCiLIL 

I 0 0 1 NE- W 4 T E R PA 9 T i T I (I IL C 0 F f F I C I E hr T C A L C UL AT I U N S 

__ -~ ~ - 

CllNCENT<4TIONS I h  MULSlL 
~- ._ - 

CONC I 2  I Y  LIP COYC H I ' I  COhC H 2 D I +  CONC 1 r )D IJE  
1.75E-72 . 2 . 2 9 E - " l  I . 8 6 E - l l  3 .666-32 
R .75E-93 1.23E-' 1 1 .CnF-l 1 7 .4 iE - ' 2  
4.3-7 F - 3 3 4.93F-'  2 5.67E-12 
2.19€-"3 4.15F- 2 3.4'"F - 1 2  
l . q 9 E - - 3  2. o3= -r 2 7 .  I 5 F - 1 2  
5&7E-'4 1.74F- 2 1.43F-12 
2.73F-04 - __ 1.19E-'2 - S1.72E-13 
1 . 3 7 ~ - ~ 4  a .2 3E-;? 6.74F-13 

~ -- 3. .I 1E-12 
2.51E-'2 
1 .$9E-" 2 
1.5'1E-C2 
1.1ZE- 2 
7 .  Q l E - ' l 3  

6 . 8 4 ~ 4  5 5.7kE-r 3 4.72E-13 
3.42E-C5 4. "5F-1'3 3.32F-13 
1.71€-('5 z ,Rh=- ;  3 2.34F-13 
8.54E-rt 6 2. I2E-Cz3 1.65E-13 

- ._ __ 

4 2 7 E -1.6 1.43E--3-_ - .___ - I r 1 7 E - 1 3  . 

2.14E-'5 1. ' 1F -33  P . ?6F-14  
I . q 7 E - - 6  7.13F-^ 4 5 54F - 1 4  
5.34E-1 7 5. P4E-: 4 4.13E-14 

_- - 2.6 7F-^ 7 3.57E-;4 2 . 9 2 t - 1 4  
I .34€-4'7 ?.52E-'4 2.137k-14 

- 6.68E-18 . ~ . -1-.46E.r-4 . 

7 - 3  4 E -'I R 1.03E-14 

- - -  

5.6 5 E -  J 3 
4. .J 1E-aI 3 
2 . 9 5 i - 3 3  
2 .I?IE- 1 3  
1.43E-"3 
1.'. IF-: 3 
7.13E-74 
5 .  4E-14 
3.57F-q4 
2.57E-04 
1.79E-$4 

. .- 1.2hE-74 
1.67E-18- ~ a. 9 i ~ - r ,  5 7.3CE-15 9 ."1F-7 5 
R.34E-n9 6.3 JF-^ 5 5.16E-15 6.3<'E-7 5 
4.17F-09 't .4  6F. - ' 5 3.6 5F-15  4 . 4 6 t - J  5 
2 .I: 9 ~ 4 9  3.15E- > 5 2 . 5 e t - 1 5  3.15F- 15 

_ -  ~ 

CONC 1 3 -  TOTAL 1 2  I N  L I Q  1 
1.91E-9 1 4.36E-r 1 
8.86F-i'Z 2.21,'E-' 1 
3.92F-32 1 .13E- ' l  
1 6 4E -'I 2 6.083E-i 2 

3.38E - . I  2 6 . 4 6 ~ - 3 3  
2.44E-1!3 2 .(.4E-: 2 
8.94E-04 1.30E-S 2 
3.22E - 34 8.69E-C 3 
1.15€-"4 5.95E-c3 
4. (19 2-  3 5 4.13E-? 3 
1.45E-35 2.8YE-C3 
5.13E-Pb 2.2 3E-0 3 

1 . 4 3 t - " 3  1.8 1 E- ) 6  
6.41E-y7 1 . 0 1 E -c 3 
2.27€-;7 7.15E-34 
B . - z F- 17 8 5.S5E-8 4 

3.57E-114 2. 84E-f 8 
2.52F-C4 1.3 ;€-"E 
1.78E-C4 3.54E-59 

1.25E-T 9 1.2bE-04 
4.43E-10 8.92E-C5 
1.57E-19 6.39 E-i' 5 
5.54E-11 4.46E-P 5 
1.96E-11 3.1 5E -C*  5 

-OG TOTAL I 
-0.361 
-3.658 
-c .94R 
-1.222 
-1.471 
-1 .691  
-1.895 

-2.226 
-2.384 
-2.539 
-2.692 
-2.844 
-2.995 
-3.146 
-3.297 
-3.447 
-3.598 
-3.749 
-3.899 
-4.050 
-4.200 
-4.351 
-4.531 

- 2 . ~ 6 1  

PARTIT ION COEFF 
2.24E 0 2  
2.26E 0 2  
2.32E 0 2  
2.47E 3 2  
2.78E 02  
3.36E 0 2  
4.29E 0 2  
5.72E 0 2  
7.83E 02 
1.09E 0 3  
1.52E 0 3  
2.14E 03 
3.O2E 03 
4.26E 03 
6.32E 03 
8.51E 0 3  
1.20E 04 
1.70f 0 4  
2.405 04 
3.40E 04 
4.81E 04 
6.BOE 0 4  
9.62E 04 
1.36E 9 5  

1.34F-C9 2.23E=' '-_ . 1.83E-15 Z223E-?5 6.92E-12 2.23E-< 5 -4.652 1.92E 0 5  
2.72E 0 5  5 . 2 2 E - I f  1 .59E-r  5 1 .79L-15 1.5RE-" 5 2.45E-12 1.5RE-3 5 -4.802 

2.6 1E- l i '  0.1 '3€_-16 1 .11€- '5  R.65E-13 1 . 1 1 E - '' 5 -4.953 3.85E 0 5  
1 . 3 0 E - l n  h.45E-16 7.R9E-C6 3.16E-13 7.88E-06 -5.103 5.44E 0 5  

_______ _ _ _  

6_,52E - 1 1 5.57E-n6 4.56E-16 5.57€-'16 1. SEE-13 5.57E-06 -5.254 7.69E 0 5  
3.26E-11 3.94E-"6 3.23E-16 3 94E-3 6 3. 92E-14  3.94€-"6 - 5.4:, 5 1.09E 06 
1.63E-11 2 . 7 9 E - ) t _  _ _  2 . ? R ~ - l . 6 _ -  1.35E-14 .2.79E-*?6_ . -5.555 1.54E 06  
R.15E-12 1.97E-16 1.6 1E-16 4.78E-I 5 -5.706 2.18E 06 1.97E-(76 

3.08E 06 1.39E-n6 
2.04E-12 9.85E-;'7 8.07E-17 3 .  B5E-J 7 5.98E-16 9.85E-$7 -6.9U7 4.35E 06 

-~ 1.?2E-12 _ _  4 . 9 4 F  - P  7 5.7OF-17 
5 .C9E-13 4.9 2F - P  7 4.: 3F -17  
2.55E-13 3.4RE-'7--_ - 2.85c-17.  
1.27E-13 2.46F-r 7 2. '2€-17 

__--- 6.37E-14 1 .74E -'. 7 1.43E-17 
3.18E-14 1.23F-'7 1 . " 1 E - l 7  

- 

-5.856 ______-__ 4.77E -1 2 - L 3 9 E - ' 6  1.14E-16 1.37E-*6 1.69E-15 

5.96E-0 7 2 . l l E - 1 6  h. 96F-Cy 7 
4.92 E-1) 7 7.47E-17 4.92E-L'7 
3.4 RE -1'7 2.64E-17 3.40E-Q7 
2.46E-C 7 9.34E-1% 2.46E-27 
1.74E-9 7 3.3'7 E -  1 8  1.74E-3 7 
1.23E-'l7 1.17E-18 1.23E-C7 

-6.157 6.15E 0 6  
-6.30 8 8.70E 06 
-6.458 1.23E 07  

1.74E 07 -6.639 
2.46E 07 -6.759 

-6.91U 3.48E 07 



Table 27. Results of Calculations, t = 125'C, pH = 5.0 

~ T ~ h ~ c  "7D_l+ _- ~ 

P A R T I T I O N  COEFF 
___-__ 

CONC I 7  I i\l L 1%- c n v r r  - CI IC I I l l J l U E  CL'PIC 1 3 -  TOTAL I 2  IN L I Q  LOG TOTAL I 
L .G 7~ - r i  3 3.7RF-09 4.54E -04  4.4 ' t t -03 4.51E-02 -1 * 345 8.44E 00 3.59F-02 

8.44E 00 1.7qF-02 > . = ' r - 0 3  1 .wt-07 4.3LC-04 2.13F-03 2.26E-01 -1 646  
P.95F- )=  1 . n 7 ~ - 0 9  4.02F-G4 Y.Y?r-04 1.13E-7- -1.946 __ 8.46E ____ 00 
4.4 7F-07 t . 0 7 t  -1 0 3 .54t -94  4 .33t -04  5 .b9t -03  -2.245 0.51E 00 

R.64E 00 1 .OUE-04 -7.539 
8.91E 00 1.12'-03 7. fll =- i l l .  2 .  ? 3 f - I O  1 .  31E-04 7.05E-05 1.49E-03 -2.827 

E .5?E-04 2 .  ) t F - O b  1.55r-1'3 1.74c-04 2.56E-05 -1.105 9.40E 00 7.86E-04 
3.9OF-04 1.37'-0C 1 . I )SF -10 1 .L7F-04 'i. 77E-56 4.2hE-04 -3.370 1.02E 01 

____. 

___ _ _ _ _ _ _ _ - - ~ _ ~  
2 . 2 4 E 2 3  4 .73 - -02 -  3.64'-10 7 . 9 i C - 0 4  2.89k-03 ~ __ _- __. 

P .74E-Oh 7 . 7  3'-05 1.97E-11 2 .33 t -05  5.3ok-OR 3.7 IE-05 -4.493 2.46E 0 1  
4.3 7 t -  >6 1 .6v---)& 1 . ?7&-11  1.65F-05 1 .77E-38  2.09E-0 5 -4.680 3.20E 01 

4.24E 01 2.1 Q C - O S  I .  ?7=-')' c. 03k-12 1.16F-05 4 .96E-09  1.3RE-05 --_--4.a5?- ~ _ _ _ _ _ _  
1 .flsE-n6 Q . - qr - h  t, 6.3 7 E - 1 2  9 . 2 4 F - O h  7 - 4  hE - 0 9 7.33E-06 -5.030 5.72E 01 
5.46F-07 5 .  e 3F -I?$-- 4.50F-12 5.33E-06 P. 7OC-1cI 6.37E-06 -5.196 7.01E 0 1 -  
2.73'-07 L.12k-06 3.1 Sr-12 4.12E-06 3.U3F-10 4.39E-06 -5.357 1 .08t  02  
1.37F-07 7 . '>lL- ')h 7.257-12 Z."lF-06 1 . 0 9 E - 1 0 3.05F-06 -5.516 1.49E 0 2  
6 .P 3c-cs ? . o h r  -06 1.59t-17 2.06F-06 3.d5E-11 -5.672 2.08E 02  2.13E-Ub 

1.36E-11 1.49E-06 -5.027 2.92t 02  3.41F-39 
1.71r-OY L. 0%-06 4.8 1 C - l i  1.05E-06 -3.980 4.10E 02 

4 . 3  7 € - (1 q 5 .1  r,F -17 7 5 .15 t -07  h.01E-17 5.19E-07 -6.285 8.14€ 02 
2.1 3 f -0"  7 .  14 t -117  ?.RlE-13 3. h4E-0 7 2 . 1 7 t - I 3  3. h6f -07  -6.436 1.15E 03 
I . n 7 ~ - 0 9  7 . 5  7!= -,7 7 1.3qE-13 2.57F-07 7 .51 t -14  7.59E-07 -6.567 1.62E 0 3  

1.83F-07 - 6 . 7 3 L  ~ 2.29E 0 3  
7.6 7r-  I 0 1 . 7 7F -f'7 >.$5E-14 1.29F-07 9.30E -: 5 1.29E-07 -6.889 3.24E 0 3  

3.32E- 15  9.12i-OR -7.040__ 4.57E 03  1.3 3E-10 Q.l1'-7Q 
6.h7E-1 1 6 .  L4---1)8 .77e -: 4 9.44E-08 : . i 7 r - i 5  6 . 4 4 ~ - o a  -7.19 1 h.46E 03 
3 .33p-I?  4 . 5 5 F  - 0 3  1.52F-14 4 . 5 5 E - O R  4.1iE-16 4.55E-09 -7.342 Y.14E 0 3  
! .&7E-1 1 ? * 7 7 r - ( ) n  ? . 4 Q t - 1 4  7.2Zk-0  3 1 -47F-16 3.22E-08 -7.492 1 .29 t  0 4  

2 . 7 8 ' - 0 9  1 .75F-14 2 . 2  8 C r O  8 5.17E-17 2.28E-08- -7.643 - 1.83E 0 4  * * 3 4F- 1 2 ~ _ ~ _ _ _ ~ ~ _ _ _ _ _ _ _ ~  
h.17E-12 1 .h iL-05  1 . 7 4 t - 1 4  1 .hlE-09 1 .33t -17  1.61F-OY -7.793 2.58E 0 4  

Q .79F -1 5 :. 14E-09  6 .48E-18  1.14E-08 -7 .944  3.65E 0 4  
R.05E-09 -3.094 5.17E 0 4  I .04r-! 2 9 . 0 5 : - 0 9  4.2'F-15 i. q5E-09 2 . 2  - J E - l A  

F.7 1F-13 C . 6 . 9 ~ - 0 9  4.4OF-15 5 .69E-OY 4.19F-10 5.69E-09 -8.245 7 .31t  0 4  
?.60E-? 3 4.07F -0C 3.115-15 4.07E -0 9 2. E 7E-! 9 4.02E-09 -8.395 1.03E 0 5  
! . ? O F - 1 3  2.84T-00 _7.?OF-15- 2.O4E-09 1.OlE-19 2.84E-09 -8.546 1.46E 0 5  
6.51F-!4 2.01'- )J 1.55r-15 z .01F-09 3.5t3F-20 2.01 E-09 -8.696 2.07E 0 5  

W 
0 __p-. 

~- ____p_- ~ _ _  

1.13€ -1 2 1.46E-06 - ~ _ _  _ _ _ _  _ ~ _ _ _ _ _ _ _ _  

1.29E-07 I .  7 3 F - 1 2  7.37F-07  -6.133 5.77E 0 2  
___p_ Q.54r -2Q-__  _ _ 

5-'37-10 ~ 1 . 9 ~ - 0 7  ~- 1 .41 t - l  _p_ 3 1.RZF-07 2.h5E-14 ~ ~ _ _ _ _ _ p p  - - __ _ _  

__-________~- 7.07F-14 7.1 O F - 0 8  _ _ _ _ _ ~ _ _ _ _ _ _ _  

___ - 7 . 0 3 f - 1 7  I .  14 ' -0F  

I .  



, '. ' '  

Table 28. Results of Calculations, t = 12SoC, pH = 7.0 

2.6 t .F- I  1 2.94E-03 -1 3% - 0 3  ---H.77E-03- _- ~- -2.057 ~ 2.62F 01  -. ' 24C- ( ' 7  
1.1 ?C-n? 2 . 1 3 F - 1 1  ?.31cr03 - 7.04F-d4  4. R4E-03 -2 .315 2.89E 01 

9.72E-05 1.75E-03 -2.758 4.17E 01  

5 .  i 4 r - 1 2  6 .53F-04  1. 2 5 E - 0 5  7 . 4 8 t - 0 4  -3.126 7.16E 01 
9.72E 01 4 .h4F-OL 4.44L-Ob 5.ORF-04 -3 .294 
1.34E 0 2  

___ F . 5 C ) [ - l L  7. p o F - ( ~ r ,  - _ -  1 . F 5 E - 1 1  - 1.74F-03  ?. hnf - 0 4  2.83E-03 -2 .549 3.38E 01 
1 .Oht -1 I 1 . 2 ~ - 0 3  

7 . ~ 7 r - 1 2  
2 . 5 5 - - :  2 1 .29E-04 3.50E-04 -3.457 

1 .-4 - 04 - -_- - 7 . 3 3 r - 1 2  -p-_ - 4.15F-04 7 . 5 o e - 0 5  l . l Z E - 0 3  - -2.949 5.38E 0 1  _- - 

- _  - ~ -  - 

1.57E-06 
1.86E 0 2  .. 57.74r-0'. - - ___ - . -. 1 . S O F  -1 2 2 .  ? F - 0 4  5.57E -07 2 .43E-04  -3 .615  
2.59E 0 2  L . 7  7 F - 1 6  1.271-12 1 .t 5;-04 1 . Q 7 F - O ?  1.7OE-04 -3 .771 

2 * 1 0 F - ' l 6  1. i7F-,71, 3 .00 ' -13  - p  1 * 17r-OAp- __ -2 .;16F-oR_-_ ~- -3.925 3.64E 0 2  1.19E - 0 4  
1 .O',E -nt Q . ? 4 F - 0 5  6 . 3 6 r - 1 3  H.24E-0* 7 . 4 6 t - 0 8  9.36E-05 -4 .078 5.12E 0 2  

___ ____.-- ___- 
w -a 

5. LhF -9 7 c,. u3r -nr; v. 5 or--' 3 -p 5 . e x : 0 _ 5  ~- - R. 7 1 6 - 0 0  ______ 5.9RE-05 -4.230 7.21E 0 2  
? . 7 1 F - ( ' 7  A . 1 7: -0  5 3 . 1  EL-1  3 4.1 x - n  5 2 .0  ?F -04  4.15E-05 -4.382 1.02E 0 3  _ _  . 

1.43E 03 
' .R AF-J  7 2 .  ot.7-n 6 1 . 5 7 € - 1 3  ? . 0 6 ~ - n 5  3 .85F-10  2.07E-05 -4. h85  2.03E 03 

2.86E 0 3  1 .3bF-05 1 .3hF-10 
.71'-OE 7 .95F-14 L . S l E - 1 1  1.03E-05 -4.986 4.04E 0 3  1 . 0 3 k - 0 5  

7 .  G 4 F - ,) Q 7.?9 ' -C ' .  -. 4 . L 2 t - 1 4  7 .29 E-Oq- 1 * l o F - l l _ _ _ _ - ~ . - - ~ - ~ ~ - -  7.29F-06 -5 .131  5.72E 03 
8.08E 03 . 7 7 r - 0 c  5 . : 5 = - < 1 6  3 ." 9F - 1 4  5.15E-06 C . . O l k - l l  5 . 1 6 t - 0 6  -5 .288 
1.14E 04 

! . 0 7 ~ - n o  > . < y r - 3 c  1 .QQF-14 2.5RE-Oh 7 . 5 I F - 1 3  2.586-06 -5 .589 1.62E 0 4  

1.OgE-09 Z.93F-05 -4.533 

1.46E - 0 5  -4 .836 

'. " 1  c.-  ) 5  ? . 7 5 F - 1 3  2.9 I t -0  5 .. ' .?'L';(>J - 

- -  i .4 i c  - n p  1 .J 7 t - 1 3 . 

'.l 3F-I)Q '*i +e OLF _________ 2.R lF -14  3 .04F-06 2.13F-12 3.64E-06 -5.438 - _ - -  

2.28E 04 c .7 7F--: 0 I . Q ~ ~ - o I .  

7 .c. 7r-1 o 1 .? 3 C - I f  9 . Q 4 t - 1 5  1.29E-06 9 .33F-14 1.29E-06 -5.890 3.23E 04 
! . 3  3 C - ' O  - 7.03k-15 p--__ _ _  9 .11E-07  __ 3.32E-14 - 9.11E-07 -6 .041 4.57E 0 4  
3.47F-1 1 4 .OTF-15 4 .44 E - 0 7 1 .17E-14 6.44E-07 -6 .191  6.46E 04 

2 . 5  1F-15  4 . 5 5 t - 0 7  4.15C-15 4 .55E-07 -6 .342 9.14E 04 
1.29E 0 5  Z .4S t  -1 5 3 . 2 2 t - 0 7  1 .47E-15 3 .22E-07  -6 .492 

- 1 - 7 6 t - 1 5 .  ____ 2 .  'YE-0 7 _ ~ _ _ _ _ _ _ _  5.1JE-16 2.2 BE-07 -6.643 - 1.83E 05 
1.61E-07 -6.793 2.58E 0 5  1. hl E-0 7 1 .335-16 L ,  17E-12 1 . c 1 F -[I 7 : . ?LE-15  

3.65E 0 5  1.14E-07 7.osc-12 1 .  !4F-i)7 1 . 7 2 t - 1 0  . _ _  1 * 13w- _ _  _ _ _ - _ _ ~  h . 4?E-17  ~ ~ ~ ~ - b . 9 4 4 - .  
8.05F-OB -7.094 5.17E 0 5  I .0'+=-12 R ,  r15r - o s  6.7 i r - 1 6  9.O5F-0 8 2 .2Qt -1 :  

1 .41E-14 - ?. h 6 t -  1 3  1. R2F-06 -5.739 1.92E-Oh . _-_ ~ 

__ c.71F--13 5.7 ? = - L )  3 b . 3 y r - 1 6  5 . 6 9 f  -0 8 5.69E-08 -7 .245 7.31E 0 5  R . l l t - 1 8  
7 . 6  ) c - : 7  4 . 3 2 ~ - n r l  3 . 1  I F  - 1  h 4.02E-OR 4 . 0 2 t  -08 -7.795 1.03E 0 6  2 .87 t -18  

1.46E 0 6  ' . <_OF-- 1 6 - -_ __ ~ ~ _ _ _ _  l.Olt-le 2.85E-OR -7.546 1 . X O F - 1 3  
C .51F-14  7 , 0 1 E -') 4 1 . 5 5 F - I  h 2 .O lE-08  3 .586-19 2 .01E-Uf l  -7.696 2.07E 06 

2. P ~ F - 0 8  _ -  - 7,n5-- I R  
- 



Table 29. Results of Calculations, t = 12SoC, pH = 8.0 

3.3QLL11 1.3 7E-02_-  3.115-32- 9.39E-02 -1.076 6.27E 01 
6 3 7 F - J 5  2 .  .+ sr - P  - 1 . " Z t - l i  1 .12F-32  1 .37E-02 4.30E-02 -1 .366 6.44E 01 

~ 1 . q9r-n 7 1 . 1 4 r - l  1 9 .  ?qF-03  5.69E -0 3 2.29E-02 -1.640 - 6.85E 01 
9 . 5 3 6  -{)7- - - ~ p -  '. 76F-1  Z 7 . 3 J t - 9 3  7.2 3E-03 1.29E-02 -1.890 7.71E 01 

8.955-13- 4 . 3 3 F - 0 1  - 

9.25E 01 c . . 5 y r - o +  / . J 3 L - 0 3  t . q9 [ -12  5 .49F-03 9 . 4 J E - 0 4  7.73E-03 -2.112 ___ 1.18.5 0 2  
2 .3 or - 7 4  t. 3 3 t - ) ?  7.34F-12 ' + . 0 2 ~ - 0 7  3 .075-04  4.9 1E-0 3 -2.300 

. ~ O F - I ~ L - - ~  ._ a . b ) i ~ - q >  r .%2E -1 2 2:H 9 E - 0 3 1.1 I t - 0 4  3.26E-03 -2.407 1.56E 02 
t . 9 q g - r ~  7.1 :c-q7 1 .62F-12  2 .07F-03 3 . 9 5 t - 0 5  2.21E-03 -2 .655 2.12E 02  

2.936 0 2  1.53E-03 -2.815 
4.09E 0 2  1 .75E-35 1 . osc - r )=  9 .OTIC - 1  3 1 - 0 4 F - 0 3  4 .97E-06 1.07E-03 -2 .972 

7 .49F-04 -3 .126 5.73E 02  r . 7 4 r - 0 ,  7.4q3---7L 
L . 3 7 F - 0 6  4.0'3F-17 5.21F-04 h. 23E-07 5.27E-04 -3.278 8.06E 02 

- ~ p _ ~ _ _ _  ______ 

~~ 1 .41;-O7 - - ~ -  - ~ p  1 . 1 4F -1  2 1 .47k -03  1 . 4 O t - 0 5  

5 . 7 0 ~  -1  3 7.36E-01. 1.75E-Oh 

p~ 2.50F-05 

--___-- 

w 
-~ ~- ? . Q 5 r - 1 1  7 .h9E-04 2.10E-07 3 .71E-04 -3.430 1.60E 1.14E 0 3  0 3  03 

z .Cl1r - I3  2.6 I E - 0 4  7 .7qE-08  2 .62E-04 -3.582 
2.26E 0 3  5 . 6 6 t - 0 7  -- 

7 ;7 3F - O7 1.31F-! 7 1. W E - 0 4  Ci. 74C-09 1.3 1E-04 -3.804 3.20E 03 
:."E-07 - 7.1 I t - 1 4  9.2 Z t - 0 5  3 .44E-09 9 - 2 3 6 - 0 5  -4 .035 4.52E 03 
t . P 7 > - 0 P  6.53:-75 r . 0 3 r - 1 4  2.52E-05 1.72E-09 6 .52E-05 -4.185 6.39E 0 3  
1.4 L F - 0 8  ' t . 6 l k - 3 5  2 .56F-  1 4  4.61E-05 4 .33E-10 4.61E-05 -4.336 9.04E 03 

1.28E 0 4  1 .71F-DQ 2 . q l f  - 1 4  3.25:-05 1.52E-10 3.26E-05 -4 .487 

2.55E 04 i .2 7t - 9 C  1 .+2€-05  I .7bF-14 1 .635-05  1. ?OF-11 1.63E-05 -4.788 
7.1 3F -09  1 . 1 5 ~ - n 5  n .  n JF-1 5 1.15F-05 6.72E - 1 2  1 .15E-05 -4.938 3.61E 0 4  
1 . 0 7 t - 0 3  Y. i 5 F - 1 6  6.2 7F-15 5.15E-06 2.39E-12 -5.089 5.11E 0 4  8 15E-06  

7.22E 04 -5 .239 5.76E-06 c .7 3 ~ - 1  5 .  ?Ti,!=-clh 4 .4*F -15  5 .76E-06 . 9.40E-13 
1.02E 0 5  7.6 7 F - 1 0  4 .07g  - 7 6  3.14F-15 4 .07E-06 2.97F-13 4.07E-06 -5 .390 

-5.541 2.88E-06 ~ 2,72€-'5 ?. q Y E - 0 6  1 -05E-13  1 . 1 7 ! = - ; 0  
t . h 7 F - 1  i 2 . 9 4 F - 3 5  1 .57F-15  2.04F-176 3.71E-14 -5 .691 2.04E 0 5  2 .04E-06 

~ 1 . 4 2 ~ - I  3 1.94F-04 2.755 -08 1 .85E-04  -3.733 
~~ - - -  

-- - - - ~  - ~p -~ 

- r . 5 4 L - I ) c  p - ~  G5-p - .LE% -- 2 .  ?OE-05 5.38E-11 2.31E-05 -4 .637 1.81E 0 4  

-~ ~ _ _ ~ ~ ~ _  _ _ p ~  _ _ _  

1.44E 0 5  '.4Qr--:t ~ 

-~ ___ ~~- 

3.335- 1 1  1 . L 4 f  -01 1 . l l F - l 5  1 .L4E-06 1 .31k -14  -5.842 2.09E 05 1.44E-06 
!.67E-: 1 1 . Q ? F - 0 5  7 . o b r - i  6 1 .02E-06  4 .64E-15 1.02E-06 -5.992 4.09E 0 5  
p . 3 4 5 - ' 2  7 . 7 o r - 0 7  5.56F-15- 7 .20E-07 1.64E-15 7.20E-07 -6 .143 5.78E 0 5  
4 .L7E-12 c . r, q~ - n 7 . Q 3 € - 1 6  5 .09E-07 *.BO€-16 5 .09E-07 -6.293 8.17E 0 5  

- - -- ~ - ~ p ~  

? . o q r - ' 3  3 . 6  i l E  - 0 7 2.7RE -16 3 hOE-07 2 .05F-16 3.60E-07 -6 .444 1.16E 06 
1.63E 0 6  -6.594 1 .04F-12  2 . 5 5 i - 3 7  1 . 9 6 € - 1 6  7 . 5 5 t - 0 7  7 .25E-17 

= . 7 ' F - ] 7  1.4 i )c-o7 1.3Qt-1 h 1. qOE-07 7 .56E-17 1 .ROE-07 -6.745 2.31E 0 6  
3.27E 0 6  7.COF-13 1.:7F-O? ~ . 8 z r - i  7 1.7 7E-0 7 q. 0 7 E - 1 A 1.27E-07 -6.895 

-- - -p ~ . p _ ~  

2 5 5 k - 0 7  

1 * 1 o c - 1 7  9 . 0 0  t -11 q 4.55F-17 ____. 7.00t-08 3.21E- lR -7 .046 4.62E 0 6  9.00E-08 
6 . 6 1 c - ' 4  j. 7 5c-n.0 4 .'? 1F -17  6.35E-0 A 1 .13F-18  -7.196 6.54E 06 6.36E-08 

_ -  - ~ - _-~-p_---_ 



Table 30. Results of Calculations, t = 12SoC, pH = 9.0 

___ - __ - - 
CONCFYTHATIUNS I N  YULS/L 

CONC I ?  I"J 1 I Q  C O N ~  H T c ~ - ~ - ~ - - -  r n t c  ~ 2 i 3 1 +  G D N C k  CONC 1 3 -  TOTAL 1 2  IN L I B  LOG TOTbL I P A R T I T I O N  COEFF ____. ~ 

2 . 5 8 ~ - 0 2  4 .sn--o: 3.78'-11 4 .54F-02 4 .45F-01  9.71E-01 -0 .013 1.81E 0 2  
1 . 7 9 F - 0 1  2 . 5 6 r - 0 1  I . o R r - i i  4.35E-02 2 .13k -01  -0 .313 1.82E 0 2  4 .87E-01 

1 . 3 9 i - 0 1  4 .02E-07 9 .@4E-02 1.46E-0 1 -0 .609  1.84E 0 2  
4.4 7F - 0  ? 7 .97F-09  ~ . n 7 ~ - 1 2  3.54E-02 -0.898 1.89E 02  1.26E-01 4 . 3 3 t - 0 2  
2 . 2 4 E - 0 3 -  - 4.7LF-02 -- 3262F5F-12 _ _ _ _  7.94t-02 1. aoF-02 6.7bE-02 -1 .170 2.02E 0 2  _ 

2.29E 0 2  1 . i 2F - -0?  3 T o  7k -0 7 2 . ? 3 t - 1 2  2 31E-02 7.06E -03 
2.78E 0 2  5.5QF-04 2 . O n E - ' l >  1 .55F-12  1 .74E-02 2.55C-03 
3.57E 0 2  3 .qOE-O4 1 . 3 7 r - c - '  1 .06T-1?  I. 27C-O? 9 .73E-04 

1 .'+OF-34 
f .99F-35 5 .  F h E - 0 3  5 . 1 4 1 - 1 3  6.5 3E-03 1.2 5E-04  b .  85E-03 -2 .164 6.56E 02  

9.12E 0 2  3 .50E-05 4 . 5 4 ~  -0 3 3 . 6 1 f - 1 7  4 .64T-03 4 . 4 4 t - 0 5  4 .77E-03 -2.322 
1.28E 0 3  3.34E-03 -2 .476 2.55E-17 3.29E-03 I .  57F-05  1 .75F-05 3 , 7 j f - b T - - - -  

-2.b29 1.8OE 03 P.7bF-Oh 3.3 3E-03 I .ROE-13 Z .33E-03 5.57E-06 2.35E-03 2.54E 0 3  
4.3 7F-Of. 1 .65E-94  1 .27F-13  1 .65F-03  1.97E-i)b 1 .66E-03 -2 .781  

-3 .083 5.06E 0 3  
6. P 3E -06  4. s o t - 1 4  5.8 3F-04 8. 71E-08 5.84E-54 -3 .234 7.15E 0 3  

7.73F - 0 7  4.12F-O4 3 .18F-14 4 .12E-04 3.09E-OP 4 .13E-04 -3.384 1.01E 0 4  
1 .77E-07  2 .97E-04  2 .75k -14  2. 92E-04 1 .09F-08 -3.535 1.43E 0 4  2.92E-04 
6 . R 3 E - O R  1 . 5 9 F - I 4  2 .06F-04 3.85-5-09 2 .06E-04 -3.686 2.02E 0 4  

1.12E-14-  1 .46E-04 1 . 4 6 t - 0 4  -3 .836 2.86E 0 4  1 .36E-09 3.41F -Or!  
4.04E 0 4  1 . 7 1 ~ - O R  1 .03F-04  7 . 9 5 € - 1 5  1.0 3F-04 4.81E-10 1.03E-04 -3 .987 

7 .?9€-05  -4 .137 - 5.71E 0 4  8 .< 4F-09  __  _ _ _ _  7. ?"E ______- -7 5 5.h2E-15 7.29E-0 5 1 .77E-10 
4 .27 t  -09 5 . 1  'iE- 1 5  3.07F-15 5.15F-0 5 6 .O lE -11  5.15E-05 -4.288 8.O8E 0 4  
7.1 3F-09  2 .+ 45 -75  7 .R lE-15 3 .64E-05 2 . 1 3 F - l l  3 . 6 4 t - 0 5  -4.438 1.14E 05 
1.07E-09 7 . 5 9 r - 0 5  1.9'3F-15 2.55E-05 7 .52E-12 2.58E-05 -4 .589 1.62E 05 
5.33C-10 l . n Z F - 0 5  1 .41E- I5  1 .RZ t -05  2. b5E-12  1 . 8 2 E - O L  - 4  7 39-- 2 . 2 9 t  0 5  
7.6 7F -1 0 I .  ' 7 F - 0 5  S.Q4F-16 1.29C-05 9 .40E-13 -4.890 3.23E 0 5  1.29E-05 

4.57E 05 -5.040 9.11E-06 9 . 1 1 E -3 6 7 . 0 3 f - 1 6  9 .11E-06 3.32E- 13 
6.67F-! I h .4*F -0 4 . 9 7 k - l h  6.44E-06 1.17E-13 6.44E-06 -5 .191  

-5 .342 9.14E 0 5  3.33E-11 4.5,E-OG 3.5 1E-16 4.56E-06 4.15E-14 4 .566-06 
1 .67F-11 3. ? ? E  -06 7.4RE-16 3 . Z E - 0 6  1.47E-14 3 . 2 2 t - 0 6  -5.492 1.29E 06 
P . '4F-12 2 . 2 SE -i) c 1 >7&-? 6 : . Z S E - O ~  5.13E-15 2.28E-Oh -5.643 1.83E 06 

2.59E 0 6  1 . 6 l E - O b  1.84E-15 4.1 7F-12  1 .h lF-OC 1 .24E-16 
9 .78F-17 ! .14F-06 h.49E-16 1 14E-06 -5.944 3.66E 0 6  

1.04E-I  2 9 . 0 5 F - J 7  b .71F-17  '3 0 5 E - 0 7  2.29E- 16 8.05E - 0 7  -6 .094 5.17E 0 6  
5.21E-13 5. h9F - 0 7  4.39E-1' 5 .69E-07 8 .11F-17 5.69E-07 -6.245 7.31E 06 
7.6OF-13 4.0385-07 3 .11E-17 4 .03E-07 2 .07E-17 4.03E-07 -6 .395 1.03E 07 
1 . 3 W - l ?  2 .35F-17  ___ 2 .  )o r - i  7 2 .@5E-07  -6.546 1.46E 0 7  2 .55F-07 1 .01E-17 
6 .51E-14 2 . 0 1 ~ - 0 7  1 .55F-17 2.01F -0 7 3.5YE-18 2.01E-07 -6.696 2.07E 0 7  

q.95E-Oqpp- ~ ~ p - ~ - ~  ----! .07f-'l ~ ______- 

-1.416 
-1 .634  
-1 .826 

3 . 8 3 ~ - 0 2  
-~ ~ 

2.33E-02 
1.49E-02 

9 .5 1 F -'I 3 7 . 3 3 c - :  7 3.16E-03 3.5OF-04 1.00E-02 -2.000 ____ 4.78E 02 

___ __ - -- - -- 

Q . O O F - l +  1.17E-0 3 6 .97F-07 1 .17E-03 -2.932 3.58E 03 7 19F -0"- _ _  22 1lF-03- - ____ 
1 .OQE-06 8 . ? 5 F - n 4  6 .36F-14 3.2W - 0 4  2 .46E-07 a . 2 6 ~ - 0 4  
c. .4 bF-O 7 - __ -_ __ - -- 

___ - ___ -~ 

__ -- - 

_ _ _ _ _ _ ~ _ -  

- 

__ - _ _ _ _ _ _ _ _ - ~ -  
~ _ _ _  - - -3 3F-10.- -  -~ 6.46E 0 5  

-5 .793 
_- 

1.61E-06 
2 .08k-12  1. : 4 r - 0 ~  __ 



Table 31. Results of Calculations, t = 12SoC, pH = 9.2 

______ 3.5qc-n7 6 .  i 7 F - 0 1  ~ ?.nnf-i I 5 . 7 2 ~ - n 2  5.hOE-31 1.216 00 0 .084  2.27E 0 2  
2.27E 0 2  1 .79F-07  ? . ' 3 = - n I  1.57F-11 5.47E-02 2.6HE-01 6 .OAE-O 1 -0.216 

q . 0  5E-0-J I . -4=-o:  3 .4 '3 r  -1 2 5 . 0 5 ~ 0 2  1 . 7 4 t - o ~  3 . n ~ t - 0 1  -0.513 --- 2.3OE 0 2  
4.47E-03- - - 1 .7 TF - 6,) 4 . A  ?E-12 4 . 4 6 t - 0 7  5 .  -15i -02 1 .58E-01  -0 .801  2.36E 02 

_______ p- -- - -  

5 . 2 1 t - 1 3  7 . 1 7 t - 0 7  3.49c -: 7 7.17E-07 1.12E-16 7 . 1 7 f - 0 7  -6.145 9.21E 06 
1.30E 0 7  2 .bar - 1 3  5.07'-97 7 . 4 7 i - 1 7  5.07E;07 3.61E-17 5 . 0 7 t - 0 7  -6.295 

3.58E-07 -6 * 4 4 6 -  __________ 1.84E 07 
6 .51F- '4  2 . 5 1 r - n 7  1 .23F-17 2.53F-07 4.5 LE-18 -6.596 2.60E 0 7  2.53E-07 

-- - -p_p 1 . 3 ' l E - l 7  -- ___p_ 22 fI.7 :Yppp- 1.74E - 1  7 - -____ 3 __ a 5RE-07 ~- l . ? d t - 1 7  



I k 

Table 32. Results of Calculations, f = 12S°C, pH = 9.5 

PFqLjLTC QF ILlnIq ' -hPTTR o 4 A T I T l i l h  c j  F I C l F N J  CALLULAMrlNSp __ 
~1 = 6.6.7F O J  K ?  = ? .77F  I \ >  l',2 = / - . ~ O r - 1 0  K 4  = 4 . . j O C - l 1  
TF.MPEAATW; = , 1 1 ~ . 0  ,IC c ptt = ? . E  

$ ~ L I ~ & ~ ~ C ~ T T F C  - I F I K - .  liTr;r = ? .5?F-o?UrL/L-  _- A_ 

~- - 
C U Y C F Y T R A T  I r N S  I N  Y U l  S I L  

r o w  1 2  ru L IQ ( c a r  H I ~ I  C r h c H ? i 7 r + -  ~ CrNC - [ W O E  CClNL 1 3 -  T O T A L  I 2  I N  L I P  LOG TOTAL I PARTITION COEFF 
7 . 1  3 F - I  1 ? . 0 3 r - 0 2  7.9 1 E - 0 1  1 . 7 0 t  00 0 .230  3.17E 02 

3.18E 02 7.735-07 3.78E-01 1 . I  I t  -11 
3.22E 0 2  R .  T \ r - n j  6 .  c 1 t- 12 1 .75E-01 4 .30E-01 

4. ./+ 7r -0-4 3 .  /* 1 F - 1 2 6 . 7 Y - 0 2  7.735 -07 2 .21E-01 -0.655 3.31E 02 

4.02E 02 1 .' 2 c - 0 7  1.71r-12 ' t . l l E - 0 2  1 .26E-02 6.73E-02 -1.172 
-1.388 4.89E 02 8 .  b 9 r  - 1 3 3.09E-0 2 4.73C-03 4.09E-02 

$.C4F-I  3 Z.7L.F-02 1.73E-03 2.64E-02 -1.579 6.30E 02 
4 . 1 2 i - 1 3 -  1.f3F-02 6.3 3E-04 1.77E-02 -1 .753 8.45E 02 

.9 9 r -'I r, 7.2JF -1 3 1 . 1 s - 0 2  1 .22F-04  1.21E-02 -1.916 1.16E 03 
-< . C d C - [ ) <  ? . O l f  - 1 3  - p ~ p  _ _  4.ZbJF-03 ?. S 9 t - 0 5  a . 4 5 ~ - 0 3  -2 .073 1.62E 0 3  
i. ri;r-ns 5 .49 , - - f )?  l . ' - 3€ -13  5.85E-03 2.8QE-05 5.93E-03 -2.227 2.27E 03 

i . I 5 F - ' V  1 .Ole -13 4 .14E-03 e. OOE-00 4.17E-03 -2 .380 3.19E 03 e .  7 4 : - 0 6  
-2 .531  L . 3  7 F  -oh 7 .1cr  - 1 4  2.03E-03 3 .50E-06 7.94E-07 

6.36E 03 7.13F- I h  7. n T - - P ~  S . O h E  -14 - G O  7F -0L- 1.24F-06 2.08E-03 -2 .682 
7 . L ' v - o h  : . * 7c - c 3  3:x 9 r- 1 4 1 . 4 7 t - 0 3  4.1RE-07 1.47E-03 -2.833 8.99E 0 3  
6 .  I+ 6 -  7 7 1 .C)',C-O t 2 .".1 F-I4 _ _ _ _  1 .04E-03 -2.984 1.27E 04 1.55E-07 1 .04e-03 
7 -. 7 7 i - n 7  7 , 4 ? - - r ) L  1 .79F- !4  7 .33E-04 5.45E-0,P 7 .34E-04 -3.135 1.80E 0 4  

7.1 OL- -n/, 1 . 7 6 € - 1 4  5.19E-04 l .94E-OR 5.19E-04 -3.285 2.54E 0 4  v .37F- l? '  
3.59E 04 I. . Q YE - fn -- 3 .  ' 7 f  -r 4 R . Q / t F - ! 5  1.67E-04 0 .85E-09 3.67E-04 -3.436 

-? .4 1 F - 9  7 1 . 5 9 r - 7 4  &k - 1-5-- 
i . 7 i r - c q  4.L 7 E - l q  1. R3F-04 R .  56E-10 -3.737 7.1BE 0 4  
P . *r - i \ ~  7.If.t:15 1 . 3oC_o 4 - 3.03E-10 1.30E-04 -3.887 1.02E 05 
L .  77F  -3c 2 . 2 4 F - i  5 q . 1 7 t - 0 5  1 . 0 7E - 1 0 9.17E-05 -4.038 1.44E 0 5  

1 . C . R t - ? T i  _ _  5.LqE-05 3.7dE-11 6 .48E-05 -4.188 2.03E 05 -I .I 3 c - n c  
1 . r 7 F - n 7  1 . 13F-15  't. 58E-05 1 .34E-11 4 .58E-05 - 4  3 39 2.87E 0 5  
c, . 7  3r-1  o 7 .? 0 t--Lc. 3 . 2 4 t  -0 4.73C-12 3.74F-05 - 4 . 4 8 9 -  4.06E 0 5  5- 
3 .F 7r - 1  I-) 5.50r -16  2.2QE-05 1.67E-12 2.29E-05 -4 .640 5.75E 0 5  
7 . 7 3 F - ! O  ! .:>7r-03 7 . 0 5 t - 1  h - .  1.62E-05 5.91E-13 -4 .790  8.13E 0 5  1.62E-05 
i . h 7 E - I  1 1 .:v--i; 2 - 7 9 6 - 1  6 1.15E-05 7.09E-13 -4 .941  1.15E 0 6  1 .15F-05 

I . 6 7 r - : *  : .7 3t - 0 6  1 .401-16  5.73E-06 2 .61F-14 5 . 7 3 ~ - a 6  -5.242 2.30E 0 6  
4 .1>5 [ -  0 . p e r - 1 7  '.. 0z-02 O.73 t -15  4.05F-06 - 5 . 3 9 2  3.25E 0 6  
2 .?bF-  6 . o p t  - 1 7  2 . a 6 r  -06 3.26E-15 2.86E-06 -5 .543 4.60E 06 
2.73h- L.941--17 2,02F-O6-- __ 1.15E-15 .~ 2.03E-06 -5.694 ~ 6.50E 0 6  

I .O'tF-! 2 1 . 4 ? F - < \ F  - Y.7.9r-17 1 . 4 3 t - 0 6  4 . 0 9 t - 1 6  -5 .844 9.20E 0 6  1 .43E-06 
= .2 I C - : ?  ! . i ! r - o '  2 . 4 7 € - 1 7  1.01E-06 1 4 4 t -  16 1 .OlE-06 -5.995 1.30E 0 7  
? . h J F - l 3  7 . i7r -1 ;7  1.75&- :7  7. i 5 r - 0 7  5 .1?E-17 -6 .145 1.84E 07 7.16E-07 

1.2 3k-17 - - 5.06E-07 1. H q f - 1 7  5.06E-07 -6 .296 2.60E 07 
9 .73F-1  q 3.5RF-07 h.33E-18 3 .58E-07 -6.446 3.68E 07 

- _ _  -- 
R.52C-01 -0 .070  

-0.366 

- _ .  

7 . 1 5 c 2 2  - ~ _ _ _ _ ~ _  -~ 

7 . 2  '+--o= 7 .051-12  5 * 2 3 F - " 2  - _ _ _  7 . 2 0 ~ - 0 2  1.1RE-01 -0.926 3.54E 02 

P ., ~ 4.50E 03 CL 
c-- n:T-- - -- - ._ __ . 

. ---__ _ _  
6 2.59F-04 2.42E-09 2.59E-04 -3 .586 5.08E 04- 

~p 

1 . a 3 ~ - 0 4  

_ -  _ _ -  

q. l oc -n f  1.98[-16 3.10E-0 6 7 . 3 9 r - 1 4  8.10E-06 -5.091 1.63E 0 6  - .2&?c-A 'L - 

- 

__ - ___ __ __ _._ _. - _ - ~ _ _ _ _ _ _  

- 



Table 33. Results of Calculations, t = lSO°C, pH = 5.0 

8.1OE 00 
7.7 7 E - m  6 . 2  5F - 1 0 7 .C9F-04 1 .496-03 1.15E-02 -1 .941 8.14E 00 

- 7 . 8  3 F - O '  - 5 . 1 7 t - 0 4  6 .47E-04 ____ 5.80E-03 -2 .237 8.23E 00 
8.46E 00 1 . Q + k  -07 7 .  iT()'- 5 .O5€-04  7 .65F-04 2.98E-03 

c . 7 3 F - l ' ~ +  4 , J 9 F - / ) L  1.4 1~ -10 1.93F-04 1 .O3E-04 -2.804 8.92E 00 1.57E-O'J 
1 . 9 6 5 - 0 6  3 .  3 7 r - n L  Q .44c-1 1 7 .93E-04 3 . H 5 € - 0 5  R.56E-04 -3.067 9.73E 00 

_ _  1 .wr -o /+  5 . 4 R F  -1 1 2 .  1 4 c - 0 4  1 . 4 1 x - 0 5  4.85E-04 -3 .314 l . lOE 01 
1.30E 01 1 . 5 q c - l J L +  t .  5 1 F - 1 1  1 .54E-04 5. J3E-06 2.85E-04 -3.545 

7 .74F-04  ?. Z5E-03 2.28E-02 - -1.642 ' 2 1 4 f - C ' 9 -  ~p____ ______ 1.55F-1'1 _ _ _  

-2.526 
__ ____--_____ 

~ ~- ~ _ _ _ _ _ ~ _ _ _ _ _ _ _ _ _ _ _ _ _  

h .07'-05 :.11r-n,+ 3.1 6 F - 1 1  1 .09F-04 1.79E - 0 6  1 .74F-04 -3.760 1.58E 0 1  
-3 .961 1.99E 01 3 .(I +F - 0 F 7 . 2  3 5 7 5  2 . 7 ~  -11 7 . 7 7 t - 0 5  

1 - 5 z r - o G  i . 5 7 F -  I r  1 . c 7 € - l l  5 .51F-05  2 .26F-07 7.07E-05 -4 .151 2.57E 01 
7.5 c)F - O f  7.9qc-pc 1 .: I t - 1  1 3 . 3 0 t - 0 5  7.3qE-08 4 .67E-05 -4.330 3.40E 01 

1. Y5F-05 $ .99F-09  2 .14E-05 -4.669 6.23E 01 
ppp_L- - L r - 1 )  1.39F-05 3 . 5 3 t - 0 9  1.47E-05 -4 .831 8.58E 01 

r . 7 5 ~ - r > t ,  7.77F -12 3.75'-06 1. L5E-0Y 1 .02E-05 -4.990 1.19E 02 
2 2 7 F -  )7 6 . 4 3 C - 0 5  1 . Q 6 F - 1 2  5. Q9E-00 4.4LE-10 7.13E-06 -5 .147 1.66E 02 
1 .I " E - C 7  4 .  99E-0c i . ? . s r - ! z  4 .98E-06 1 . 5 6 t - 1 0  4.99F-06 -5 .301 2.32E 02 

._ . - _ _  _ _  
6 .37E-07 1.09E-04 

.e o r  It' _- _ ~ 2 .76E-05 2.12E-i)a 3.14E-05 -4.503 - 4.57E 01 
p ~ p  ~ 

r , . G ? E - O R  7 .  L > r - , l 6  9 . P l t - I 1  3.45F-Ob 5 .52F-11 3.51E-06 -5.455 3.26E 02 
6 . Q 7 t  -13 2 .44E-06 1.9 5 E - I  1 2.47E-06 -5.608 4.59E 0 2  3. J 7 F  -0 3-- 

1.7Lt -01. 4 %L:L:pp ~~ 1 .12E-06 4.30E-12 -5 .760 6.47E 02  1.74E-Ob I .49F-Or? 
9.13E 0 2  7.41E- f iP  1 z?2F-nl. ~_ -- 3 . 4 7 f - 1 3  1.2 7E-06 2.44E- 1 2  1.23E-Ob -5 .911 
1.29E 03 3.71F-00 - ? , k 7 F - 0 7  2 . 4 5 F - 1 3  Y.6ZE-01 8.63E-13 8 .66F-07 -6 .063  ~- 1.82E 03 

-6.214 i . a 5 ' - 0 9  6.10:- )7 1 . 7 7 ~ - 1 3  6 .10E-07 
2.57E 0 3  ~_ Q.77K-LO_ ~ _ 1 .23F-L3 4 .71E-07 1.08E-13 4.32E-07 -6.365 

/, . f, ~r - i 0 P . h 7F - 1 4 1 - 0 5 E - 0 7  3 . a i ~ - i 4  3.05E-07 -6.515 3.64E 03 

- p _ _ ~ ~ p  
p p ~ - -  - 

- _  

3.05E-13 6 . l l f - 0 7  

2 . 3 2 E - 1 0  2.15F - 1 7  t .l 3t:lA_ L .15F-07  7 .16E-07 -6.6 6 6- 5.14E 03 1. 35E-14 
1 . I  h F - '  3 4.73r  - 1 ~  1.52E-07 4.76E-15 -6.817 7.27E 03 1 .52E-07 

1.03E 0 4  -6.967 1.08E-07 L..7QF-' 1 I .  I Q E - I ~  7 .  0 hF -1 4 1 .OAk-07 1.6RE-15 
? . ' ? O E - l  I 7.621 -19 7 . 1 ~ - 1 4  7. LLE-0  Q 5.96E-16 7.62E-08 -7.118 1.45E 04 

2.05E 04 5 .2 ? F  -I) P - -~ 1.53F-14 _~ 5.7qE-09- 2.11E-16 5.39E-08 -7 .269  
7 . '4F-12 3 . 3 1 t - - 3 3  1.09F-14 4 .  A 1 € - 0 8  7.4LIE-17 3.81E-08 -7 .419 

_ _  p ~ _  

.. L 4  2F _ - _  2.90E 0 4  

2 . 6 9 F - 0 1  7 . t  6 t  - 1  5 2.69E-0 R 7.63E-17 2.69E-OR -7 .570 4.11E 04 
l . " l E - ! 7  1 . ?OF-OY K . 4 2 r  -1 5 1 . q O E - O R  9 . 3 l t - 1 8  1.90E-08 -7 .720 5.81E 0 4  
0 . 0 5 ~ - 1 7  1.3 5 r - 7 e  7 .  FI3F - 1  5 1 .35E-03 3 .79E- IA  -7 .871 8.21E 0 4  1.35E-08 

1.16E 0 5  4 . 5 3 F - 1 7  '4.5 7F - O C  7 . 7 1 F - I 5  9 .52E-09 1 .14E-18 9 . 5 2 t - 0 9  -8 .021 
7.75:-13 t .  7 3 r - 7 c  1.9ZE-15 6.73E-09 4 . l l E - 1 9  -8.172 1.64E 0 5  b.73E-09 

2.32E 0 5  1 .! 3 E - '  3 4 . 7 5 F  - 3 @  1 .75F-15  L . 1 6 F - 0 9  1 .45E-19 4 .7bE-09 -8.322 

_ __ 3 . r - 2 i - ' 7  ~ _ p _ ~ - ~ ~ p  

~ _ _  

_ p p p ~ p p ~  
~- 



Table 34. Results of Calculations, t = lSO°C, pH = 7.0 

9FSULTS OF Ir lDIVE-W4 T F  K PAKT I T  I l k  C O t r F I  CI EhT CALCULATIONS- 
TkMPFRATURE = 150.0 1)EG C P H  = 7 . 0  
K! = 5 3 2 E  0 1  K? = 7.70F 71 K 3  = 2.00E-09 K4 = 5.70F-11 
S n L U B I L I T Y  O F  I . ?  I N  . * A T r K  = h . 2 2 t - 0 7  M U L I L  

- 

___ _ _ ~ _ _ _ - _  
P A R T I T I O N  C O W  CflNC 17 I Y  L I B  C h N C  1 4 1 0  CUNC H7E I +--- COIUC IODIDE CONC 13-  TOTAL I 2  I N  L I Q  LUG TOTAL I 

h .2 2 F - 0 2 1.43E-0: 4.2 3E-10 9.37F-03 1.41E-01 3 . 5 2 t - 0 1  -0.454 3.12E 01 
2.1 i r - 0 7  7.05F-0' 2.19E-10 9 . 1 5 t - 0 3  6. R4E-92 1.76E-01 -0 .754  3.1LE 01 

3.14E 01  I . & 5 F - 0 2  4.03'-07 i . 1 4 r - i o  7.75E-03 3.25E-02 8.83E-02 -1.054 
7.776-02 2 .20 t -C?  h.25F-! 1 7.09F-03 1 . 4 9 t  -02  -1.350 3.17E 01 4.46 E-02 
3 . 9 9 F - 0 3 -  - 1. I&! -02 3 . q 2 E t I l  h .  17'1-03 6 . 4 7 t - 0 3  2.30E-32 -1.638 3.27E 01  

3.49E 0 1  1.23E-02 
0 .72F-04  4.0 fir -07 1 .411-1  1 3.5 3E-03 1. d3E-03  -2.157 3.95E 01 6.96E-03 

.86E-04 3 . 3 2 ~ 4 3  q . 4 4 t - 1 2  2.q4E-03 3. Y 5E-04  4.19E-03 -2.378 4.76E 01 

_ ~ _ _ _ _  _____ _ _ _  _ _ _  -- _ 

_ _ _ _ _ _ _ _ ~ _  
-1.910 2.65C-03 1 .Q4E->?' 7 . 7 1 r - 0 7 -  - -  - - 2.19E-11 5 . 0 6 r - 0 3  

- 

6.05E 01 
5.04E-05 1.76E-Q3 -2.755 7.99E 01 1 .L 1 F - 0 4  1.5QK-07 4 .51 r -12  1.54E-03 

6 .076-05  ~_ L 1 1 F - 0 3  _ 3 .16E-12 1.09E-03 1.79E-05 1.19E-03 -2.924 1.08E 0 2  
3.04E-OC 7.8 4 E  -04 2 . 2 ~ - 1 2  7.77E-04 6.37E-06 8.2OE-04 -3.086 1.49E 0 2  

7.4 3€ - 0 4  2.2Hr-0 '  t .4 R F  - 1 2  2.14E-03 1.40E-04 2.66E-03 -2.575 -- 

2.07E 0 2  5 70E-04 -3.244 1 .57F-05  5.53E-04 1.57F-12 5.51F-04 2.2bE-06 
7.59E - 0 6  3.71F-04 1.11E-12 3.90E-04 7.99F - 0 7  3 - 0 9 E - 0 4  -3.399 

9.99E - 0 8  1.97E-04 -3.705 5.73E 0 2  1 . a O E - 0 6  1 .05F-06  5.55F-1 3 1.O5F-04 
9*4E--!Y7 - -- - J-L3RC-1~L---____- 3.Y2E-13 - 1.38E-04 3 . 5 3 C - O R  --___ 1.39E-04 -3.857 8.OBE 02 
v.75F-07 0. 76F-05 '7.77E-13 3.76E-05 1 .25 f -08  9.81E-05 -4.009 1.14E 03 

- 2 . 3 7 t - 0 7  - 4.00F -0 1.96F-13 6.90E-0 5 4. i 2 E - 0 9  h . 9 2 t - 0 5  -4.160 1.61E 03 
4.88E-05 1.5hE-09 4.89E-05 -4.311 2.28E 03 1.19F-07 4. ASE-05 1 .?']€-I3 

_-________ 5 . 0  ~ F - O R  3 .  L5F-05  9. @ OE - 1 4  _ _ ~  3.45E-05 5.52E-10 3.46E-05 -4.462 3.22E 03 
7.97F-08 2.44F-05 6.9 3F -1 4 2.44E-05 2.44E-05 -4.612 4.55E 03 1.95E-10 

f r  
2.90E 0 2  c*) 

- ? .ROE-O6 - 2.7hF-04 7.85F-13 2.76E-04 2.8 3E-07 2.80E-04 -3.553 4.07E 0 2  

6.43E 03 
7.41E-09 1 .727-05  3.L 7E-14 1.22E-05 2.44E-11 1.22E-05 -4.914 9.08E 0 3  
7.71F-09 R . & ? E - @ &  2 .45F-14  8.62E-06 R.63E-12 8.63E-06 -5.064 1.28E 04 

1.82E 04 1 .R5E-09 h.10F-Ob 1 - 7 3 f - 1 4  6 .  IOE-06  3.05E-12 6.10k-06 -5.215 

. ~ _ _  I . 48F-39  _____- 1.72E-05 4.QOF-14 1.72E-05 4.90E-11 1.73E-05 -4.763 

__ - _ _ _ _ _ _ ~ - ~  0 .Z 7E -1 0 4.7 _ -  IF -0 h 1.23F-14 4.31E-06 1.08E-12 4.31E-06 -5 .365 - -  2.57E 04 
4.63E-10 3 . 0 5 ~ 4 6  8.66F-15 7.05E-06 3 .8 lE -13  3 -05E-06  -5.516 3.63E 04 

__ - .__--___ ~ . 7 2 ~ - 1 0  --__- 2.16C-06 6.131-15 2.16F-06 I .  35E-13  2.16E-06 -5.666 5.14E 04 
l .16E-10 1.52F-06 4.13F-15 1 52E-Oh 4.77E-14 -5.817 7.26E 04 1.52E-06 

- E.79€-1 1 1.03F-'36 3 . e 6 ~ - ' 5  1.08E-06 1.69E-14 1.0RE-06 -5.967 1.03E 0 5  
2.90E-1 t 7 .52E-07 2.1 ?E-15  7.62E-07 5.96E- 1 5  7.62E-07 -6.118 1.45E 0 5  
1 . 4 5 F - l l  5.' OF -0 7 - i . 5 3 r - I  5 5.39E-0 7 Z . l l F - 1 5  5.39E-07 -6.268 2.05E 0 5  

2.91E 0 5  7.74F-12 3.8 1F-07  1.08F-15 3.RlE-07 7.45E-16 3.81F-07 -6.419 
__- 3.62E-12 2.59F-07 7.6CE-16 2.69E-0 7 2 . 6 j E - 1 6  2.69E - 0 7  -6.569 4.11E 05 

5.81E 05 I .P 1 E - 1 2  1 .S1'-07 5.42F-16 1.91E-07 9.31E-17 1.91E-07 -6.720 
8.22E 05 9.05E-13 1.35E-0' 3 .83€-16 1.35E-07 3.29E-17 1.35E-07 -6.871 

2 .Z  6E- 1 3  h.74E - O P  1 . 9 1 F - l 6  6.74F-OR 4 . l l E - 1 8  6.74E-08 - 7 . ~ r 2  1.64E 06 
2.32E 06 1 .13F-13  4.76F-08 1 .?5F-16 4.76E-08 i . 4 5 r -  1 8  4.76E-08 -7.322 

4.53E-13 7.53E-OS 2 . 7 i r - 1 6  9.53E-OB 1 . l 6 E - 1 7  9.53E-08 -7.021 1.16E 06 



Table 35. Results of Calculations, 1 = l5O0C, pH = 8.0 

h . 2 2 ~ - 0 7  i . 7 1 1 - 0 ’  I . 3 4 c - 1 0  7 .65F-92  4.45F-31 Y.7RF-01 -0.010 8.68E 01 
R.69E 01  7.1 I F - C ?  ?.47r--(11 h . R A I - - 1 1  2.55F-07 4.9OF-01 -0.310 2. I h E - 0 1  

7.7 7 c - 0 9  5 .  ?i€ -Ti - 1 .c7c -1 !  2 .74E-07 4 .71 t -07  1.24E-01 -0.905 8.83F 0 1  
_ _ ~ _ _  1 -55F-0 ’  1 .  > 7 L - ? ]  T . t ’ L l 1  -p 2.45E-QZ --_ __ - p - i 2 0 E ! ? 1 - _ 2 . 4 6 E - 0 !  ~- -- -0.610 - p ~  8.72E ~ 01 

q. Q 3E-0’ ~-~ 4.9i)F-O-) -- -~ 1 . 1 4 F _ 1 l p  1.95E-02 ?.135F-37 -1.192 ~ 9.14E 0 1  6 . 4 3 t - 0 7  
I .9ftr-nz 2.44‘-1,? ’-.07F-!? 1. hOE-02 Q . 3 9 C - O ?  3.47E-02 -1.459 9.86E 01  
@ .72F-n4 1. 57F-11’ 4.4hF-12 1.24F-02 3.?2E-03 1 . 9 9 ~ 4 2  -1 .701  1.13E 02 
4.115F-C/~ 1 . 0 S C - f 1 2  2 .Gqi--17 9 . 2 8 ~ 4 3  1.7’F-03 1.226-02 -1.913 1.39E 0 2  
? -4 3E - 0 4  7. ’1 F - f )?  7 .@5E-12 5 . 7 5 E - 0 3  4. ‘t 4E - 0 4  ~ _ _ _ _ _ _ - _  7. Y9E-03 . -2.103 1.79E 0 2  
1 . 7 1 r - 0 4  5 .  13r-0, 1 . 6 3 ~ - 1 2  4.84E-03 1.59E-04 5.30E-03 -2.276 2.41E 0 2  

_ _ ~ _ _ _ - _ _ _  P -_-  _ _ _ _ _ _ ~ ~ -  

- 6.07F-05- - ~- 3.’?b:Y 1 . ~ 0 ~ - 1 7  3 . 4 5 t - 0 3  - 5 . 6 9 F - 0 5 -  3.64E-03 -2.439 2 .31E 02 
3 .04F-05  7. . t S t - O ’  7 .04F-13 ?.4hF-03 ?.r)2E-05 2 . 5 3 f - 0 3  -2.597 4.60E 0 2  

-2.752 6.44E 0 2  1 . “?E-05 1.75E-0’ 6 .C’7F -! 3 1.74E-03 
- . c s € - n h  : . 7 4 c -  12 3.51E-! 3 1. ?‘E-03 L .  53f I -06 i . 2 5 F - 0 3  -2.905 9.06E 0 2  

_ _ _ _ _ _ _ _ _  ~~ 

7.l.iE-06 1.77E-03 

A 
P 

8.94E-0 7 R.78E- 0 4  -3. d5 7 1.2 E - O L  - ?.‘(OF-06 3 . ’ 7 7 F - 3 !  ~~- 3.4 RT-I 7 3.7LF-04 
1 .CJDF-Oh 6 .  : 7L  -6.5 1.7q.t -1  3 6 . 1 7 t - 3 4  3.16C-07 6 .20E-04  -3.20P 1.80E 0 3  

- _ _ - -  c . 4 9 r - n 7  _ 4 ~.n3F-n,1 .1 $I- - 0 4 1.24F-13 4 * 3 9 E - J 4  -3.359 - 2.54E 0 3  
+.75F-O7 R.77F-14 3 . 0 9 t - 0 4  7 . Q 5 C - O R  3.0YE-04 -3.510 3.60E 0 3  
7.7 7E-07 2 . 1 9 ‘ - 0 4  o . 2 0 F - l  6 2. I ’(E-34 1.43i -OR -3 .661  5.08E 03 2.1RE-04 
1.1 or - 0 7  1 . c ~ i - n ~  it.? tlt - 1 4  1 54E-04 4.04F-09 -7.811 7.18F 03 1 . 5 4 t - 0 4  

-3.962 1.02E 0 4  1.0QE-04 1 .09F-34  1.75E-09 
7.3 7F - 0 9  7. T I L - I -  5 2.19E - 1 4  7.71E-05 6.19C-10 7.72F-05 -4.113 1.44E 0 4  

__  -~ I .4 s r  -c-- ~- 5 P~ 45‘-C5- ~~- I . 5 5 r - i 4  ~ 5.4SE-05 2 .1%-10  --____-___ 5.46E-0 5 -4.263 2.03F 04 
7.4 1F-0”  3 . 9 6 r - n ~  ! .10t-14 3. q5E-05 7.72E-11 3. R6E-05 -4.414 2.87E 0 4  

4.16F-04 1 .12E-37  

5.03‘-@H 1.9Qk-134 3 .   in^-14 

3.7lF-09 7.7 ac-n: 7.7 5E-15 2 .73E-05  7.73E-11 7.73F-05 -4.564 4.06E 04 
1.95‘-@9 I . s l r - q c  5 . 4 ~ ~ - 1 5  1 . < 3 E - 0 5  S.65,E-12 -+.715 5.74E 04. 1.93E-05 

~- GL?7‘-10 i . 3 A r - 0 5  7 . ~ 7 r - 1 5  1.35F-05 7 2 . 4 1 t - 1 2  1.36E-05 -4.865 8.12E 0 4  
4.63F-10 9 . 5  /+E -n 2.74E-15 3 . 6 4 t - 0 6  1 . 2 1 E - l ?  9.64F-06 -5.016 1.15E 0 5  

~ 2 .37F-10  h.32;-”6 _ ~ _ P  - - ~ 1 .94f - !5  6 .82E-06  4 .25F-13  6.92E-06 -5.166_ - 1.62E 0 5  
2.30E 0 5  1 - 1 6 F - l O  4 . 9 2 F - 1 1 6  1.77F-15 4 . e ? r  -06  1.51E-13 4.92E-06 -5.317 

C.79F-1 1 ~ . ~ I F - O C  7 s63E-16 3.41E-04 5 . 3 3 t - 1 4  3.41E-06 -5.1.67 3.25E 0 5  
2.Q’JF-1 1 2.‘.1!=-06 h.85r-16 ’ . 4 1 t - d 6  -5.618 4.59E 0 5  2.41E-06 1. J 9 t  - 1 4  

~- .45€- !  1 - 1. 7 ~ r - 0 1 ,  4 .  R 4 1 - 1 h i .70E-06 h8--- - 6.50E 0 5  
7 .24F-17  1 .?l=-Q‘> =.42€ - 1  h 1 .21F-06  2.36E-15 1 . 2 l F - 0 6  -5.919 9.19E 0 5  

3.52E-07 3. ?3E- 16 8.52E -0 7 -6.069 1.30E 06 
1.84E 06 1 .q i r - i  2 7 .93F-C7  i . 7 1 ~ - 1 c  b .  03F - 0 7  2.94E -16 6.D3E-07 -6.220 

0 .05F-13  t .  7 6 r - 3 7  I .2 1E-16 4.25F-07 1. J r E - 1 6  -6.370 2.60E 06 4 . 2 6 t - 0 7  
4.5  ? E -  1 3 7. n l f - % l  R.56E-17 7 . O l t - 0 7  3 . 6 7 t - 1 7  3 - 0 1  E-07 -6.521 1.68E 06 
2 - 3 6 F - 1 7  __-__-_____ L .  VI---17 _____ 6.05F-17 z .  i 3 r - 0 7  1 . ? Q F - 1 7  L .13F-07  -6.671 5.20E 0 6  
1.1 F - 1 3  1 .51F-n7  4 . 7 P t - 1 7  1.E1E-07 4 .63E-  18 1.51E-07 -6.822 7.35E 06 

q . c I € - r ’ ?  7.423 --I6 
--pP__ 

3 . 6  2 E 3 2  

. .  



I .  

Table 36. Results of Calculations, t = 15OoC, pH = 9.0 

K F S I J l T S  (1F I l : @ I Y C - k 4  I (  IENT-CLLClJCATI INS 

~ ( 1  = 5.=7f  3 )  K’ = ’ F - 0 9  Kl .  = 5.7OC-11 
CI IL IJR[L lTY flp I’ I N  n t F T F 9  = b . ~ ? t - ) ~  M C l I I  

TEMDFPATUR~ = ~50.r) 

._ __ _. 

- - ~  ~ ~ _ ~ - _ _ _ _ ~  ~ 

COYCFNTRATITNS I N  M J L S I L  

c m r  1 7  I N  1.10 CP\!C ‘1111 ( rF r  i i z i i I +  LCNC IODIOE CONC 1 3 -  T’JTAL I 2  I N  L I Q  LOG TOTAL I PARTIT ION COEFF 

_. 

- -- ___ - - ~~ ~ 

I .  .or i l l ’  4 . 2 ’ F - l I  3.3YF-07 1.41E 00 0.471 2.63E 0 2  2.96E 00 ( . 7?F- ‘17  
7.1 1‘- 12 7.+‘,! - 3 1  ? - 1  7F -1 1 J . 1 5 t - 0 7  0 .171  2.63E 02 1.48E 00 6. Q 4 t - 0 1  
i . 5 S F - f 7 7  ’t. 33r -c*  7 . 1 4 F - I 1  7. 7 5 t - 0 2 -  3 .L5E-01  7 .44E-01 - -0 .129  2.64E 0 2  
7.77r--1) 3 ’.’ I L - O !  h.74C-17 r .  I O F - ~ ~  1.43E-71 3.77F-0 1 -0.424 2.67E 0 2  

6 .476-02 1 .95F-01 -0.110 2 . l l E  02 7 . 8 9 r - q ’  !*’+r-o l  
3.00E 02 1 .gGr-n i 7. 7 lr - $ 0 -  3 . 1 9 f  -12  5. PbE-0  2 2 . 6 5 t - 0 2  1 .06E-01  -0.976 

c . 7 ~ r - n ~  4 .q5r-L< ’ 1.41E - 1 7  3 93F-02  1 .J3E-02  -1 .215 3.46E 02 6.09E-02 
4.27E 02 ‘ I . ~ ~ F - C ) ~  0 . 4 3 € - 1 3  2.94F-02 3.RsE-03 3 .76E-02 -1.425 

_I .-& 3 r - 0 4  - . ___ t .47F  -1 3 2 . 1 4 € - 0 2  1.40E-03 2 - 4 4 F - 0 2  -1.612 5.55E 02 
L .51F-13  1. 5LE-02 5 .04E-04 1 .65E-02 -1 .783 1.50E 02 I . 7  I F - O L  

1.14E-02 -1 .944 1.03E 0 3  ? . .?6F- I  3 h . r) 7F -CI 5 =.  34‘-05 7. $ - ( I  i 7.231 -13 7.7RE-03 h .37E-05 7.93E-03 -2.100 1.44E 0 3  

- - _ _ _ _  _-___--_____ _ - 

7 . ~ 0 ~ - 1 2  5 * 1 7 t - - 0 2 -  ~________ 

___ __ _ _  _______ _ _ _ _ - ~ -  
~- - 

1.93E-04 1 .10E-92 

1 . C ? t - O 5  5 . 5  3k -1)7 I . 5 7 F - ‘  -4 5.51F-O 3 2 .26E-05 5.57E-03 -2 .254 

7 .  ?OF-1)4 
1 . o m  - o c  5.54F- !4  1.95E-03 1 .03F-06 1.96C-03 -2 .709 5.69E 0 3  
c-.4.l)t-,37 3 . ~ 7 t - 1 2 -  1 .?9E-03  3.54E-07 __ 1.38F-03 -2 .860 8.04E 0 3  
+ . T  5F -C)? 7.7 j r  - O a  2 .77t -11.  9 .76E-04 1.25E - 0 7  9.77E-04 -3 .010 l . 1 4 E  0 4  
7 .77E-07  1, . 4  OF - IJ 4 1 .‘?6’-14 b .  QOF-04 4.47F-OR 6 . 9 0 t - 0 4  -3 .161  1.61E 0 4  ---- 2.21E 04 
1.1 9f-07 L+.ssr- ’)4 1 . 3 o r - 1 4  4.8RE-04 4.R8E-04 -3 .311  1 . 5 h t - 0 8  

3.1.5E-04 5.5 2 t -09 3.45E-04 -3.462 3.21E 0 4  c . 0  3 f - - ) R  q,LIsr--cli. 
7.9 7E-00 j .  ‘ ,~,C-O‘, 6.O3F -1 5 2.44E-04 1 . 9 5 t  - 0 9  2 .44E-04 -3.613 4.54E 0 4  

6.42E 04 ? . 4 3 K - O ”  1 2 I F - O L  - - ~ -  4 . 0 0 c 1 1 5  ~ -- 1.73F-04 h .31E-10 1.73E-04-  -3 .763 
7 . 4 l C - O c  1. ? z r  -Q‘. 3 .46F-15 1 .22F-04  2 .44E-10 -3.914 9.08E 0 4  1 .22E-04 

1.28E 05 ‘ .7?C-09 __ 7 - 4  5F -1 5 3.63C-0 5 3.63E-11 8.63E-05 -4.064 
1 .R5E-C1Q 1 . 7 - F - 1 5  6. ! O r - 0 5  3 . 0 5 E - I 1  6 .10E-05 -4.215 1.82E 0 5  

C . j l C - 0 5  4.3 l k - 0 5  -4.365 2.571: 05 I . O Y E - ? l  0 . 2  7F-1 0 
I* .6 3 ‘ -  1 0 9 . h t F - 1 6  3.05E-05 3 . s l E - 1 2  3 .05E-05 -4.516 3.63E 0 5  

-4 .666 5.14E 05 1.35E-12 2.16E-05 7.72F-10 
I . i h c - i n  : .<3r-nc 4 .33F-16 1 .53E-05 4 .77E-13 -4 .817 7.27E 0 5  1.53F-05 

. 7 9 F - l l  1 . ) R T  - c 5  7 .06F-16  1 .ORE-05 1 .69 t  - 1 3  1 .08E-05 -4.967 1.03E 0 6  
7.4oF-’ 1 2 .17F-16  7.6 3E-06 5.96E-14 7.63E-06 -5.118 1.45E 0 6  

2.06E 0 6  
7 . 2 4 ~ - 1 2  3. I F - Q F  1.ORE-16 3. R 1E-Oh  7.45F-15 3.81E-06 -5.419 2.91E 06 

~ _ _ _ _ _ _ ~  - -~ 

2.02E 0 3  
3.QOF-03 7.C7F-06 3 .92E-03 -2.406 2.85E 0 3  P 

7 :P 4 r - 14 ?. 76 . t -01  2. Y 3 t  -06 2 .77E-03 -2.558 4.03E 0 3  VI 

- - - - ___ 7 .53F-  J h  3 .  , CC- 9-77 - 1 . 1 1 ~ - 1 7  

~ _ _ _ _ _ _ _ ~ ~ ~  ___ 

.____ - - - 

- - 2.9or-I? ~ 

- -  

1- 2 k - 1 5 - ~ 

b -2 2r:lh 2.1 bF-05 - -  

1.45C-1 1 - 1 . 5 3 c - I 6  ~- 5.39E-06 2. I I C - 1 4  5.39€:06 -5.268 

7 .6 :~ - ‘2  -1’ - -~ 2.70E-06 -_ -_ -  - 2 . 6 3 5 1 5  2 * J ~ - p p - . - _  -5.569 4.11E 0 6  
1 . 1 1 r - 1 7  1 .‘‘I E-06 9.315-16 -5.720 5.81E 0 6  1 .91F-06 
0 . 0 5 r - I y  1 . 3 5 E - f 7 h  3 .P-4f -17 1.35E-06 3.79E-16 -5 .870  8.22E 0 6  1 .35F-06 
4 . 5  -4r - 1 ’ ). 5 3 c -  9 7 7 . 7 1 ~ - I  7 4.5 3E-07 1 .16E-16 9 .53E-07 -6 .021  1.16E 07 
2 . 2 h t - 1 7  ~ 6 . 7 4 i - 0 7  5 . 7 4 f - 0 7  4 . 1 2 r - 1 7  -6 .171  1.64E 0 7  6.74E-07 

- -__ 

1.91F-17  __ . -________ 
1.137-12 ~. ,7r:,, r- - 1 .3‘F-17 4.77E-07 1 .46E-17 4.77E-07 -6.322 2.33E 0 1  



Table 37. Results of Calculations, 1 = 150°C, pH = 9.2 

- - - - - - - _ p ~ ~ - - -  

C O W  17 I N  LI?  ~~ c LJlUc- It I I1 C C N C  H Z ( 1 I t  C U ' K  I O L I I D E  CUNC 13- T O T A L  I Z  IN LIQ LoG-~c~T~LT P A R T I T I O N  C m  
& . Z ? E - O Z  1.99F Or) 3 . 3 6 F - 1 1  1.05E-0 1 1.77E 00 3.71E 00 0 .569  3.29E 0 2  

3.30E 02  2.1 1 F - 0 7  9 .  i -4F-01 1 . 7 3 f - 1 1  1.03F-01 * .62F-01 1.86E 00 0.259 
1.55E-07 5.07r-0' 1.7hE-02 4.1'3E-01 9 . 3 2 ! - -  - ~ ~~ - 0 .031  3.31E 0 2  
7.77E-02 7 .  7'c-01 4 .Q6k -12  9.94.E-02 1.8dE-01 L. 7 2 F - 0 1  -0.326 3.35E 02 

i . 5 ~ - - 0 1  7 . Q 5 F - l 2  7.77E-02 8.15:-02 2.45E-01 -0.612 3.47E 02  3 .89F-03  ~ ____-- 
1 . 9 4 ' - 0 3  9 . 7 1 r - 0 '  1 . 7 4 f - 1 2  6.37E-02 3.34E -02  1.32F-01 -0.878 3.76E 0 2  
9 . 7 2 f - 0 4  6 . 3 5 ~ - - c 7  1 . 1 2 r - 1 2  4. '45t -07 1.3Ot-02 7.64E-02 -1.117 4.34E 02  

5.36E 0 2  4 .RhF-C)4 4.>qF-0? 7 .49€-13  3.70E-02 4. 95E-03 4 .72k -02  -1.326 
7.4 3 = - 0 4  2. '37E-02 - 5.14E-13 2.69E-02 1.775-03 -1.513 6.98E 0 2  3.07F-02 
1.2 I E - 0 4  2 .00 t -G2  3.5Rf -1 3 1.O3F-0 2 6.34E-04 2.07F-02 -1.6fl3 9.42E 02 

1.30E 03 6 * " 7 F - 0 5 - _ - ~ ~ p p ~ p  1 . 4 O L - C ?  2.51E-13 1.3YF-02 2.26F-34 1.43E-02 
7 .04F-05  9.8 7-  -Of I .77F-13 9.79E-03 P.03F-05 9.98E-03 -2.001 1.81E 0 3  

~ ~ -~ X k 1 2  _ _ p ~ ~  

-1.845 
~~~~~ 

2.55E 03 1.52E-0"  6 . ~ 7 e - o '  1 .25E-13 5 .94E-03  7.R4E-05 7.9 1 ~ - n  3 -2.154 
1 . 5 9 7 - 0 6  4.91;- J 7  8.P 1L-14  4.91E-03 1.01E-05 4.94E-03 -2.306 3.5YE 03 P 
3 . R O E - 0 6  ~ 7 .49F-0 h .? 3F -14  3.47E-03 ?. 56F-Oh J.48E-03 -2.458 5.07E 0 3  m 
1 .QdF-OF 7 . 4 5 r - c 3  L.40F-14 2.46E-03 1.26E-36 2.46E-03 -2.609 7.16E 0 3  

1.01E 0 4  Q .4 9 € - 0 7 i e74E-03  3.1 1F -14  L.  74E-0 3 4 .  '+ 5 E  - 0 7  
4 . 7 5 E - 0 7  1 . m - 0 3  7.2 OF-1 4 1.23E-03 1.57k-07 1.23F-03 -2.910 1.43E 04 
2 - 3 7:-07 8 .  h Q F - 0 4  : .54E-14 J.69E-04 5.56E-08 8.69E-04 -3.061 2.02E 04 
?.  19E-07  5 . 1 ' 6 - 0 4  l . l 0 € - 1 4  6.14E-04 1.97E-08 6.15E-04 -3.211 2.86E 04 

-2.760 ~. 1.74E-03 

5.93E-08 __ 4.34'-04- 7.78E-15 ~ t . 3 4 E - 0 4  6.96F-09 4.35E-04 -3.362 4.04E 04 
2 * 9 7E -0 9 3.1O7F -04 5 . 5 0 t - 1 5  3.07E-04 7.46F-09 3.07E-04 -3.513 5.72E 04 

-3.663 8.09E 0 4  Q.60E-10 2.17E-04 
7 - 4  1 E - 0 9  1.54'-.J4 3.75F-15 1.54E-04 3.07C-10 -3.814 1.14E 0 5  1.54E-04 
3 . 7 1 ~ - 0 0  1. OQE -04 1 .Q5F-15 1.03E-04 1.09E -10 1.09E-04 -3.964 1.62E 0 5  

2.2YE 0 5  7.68E-05 1.R5F-09 7 .f.a=-p5 
9.27E-10 5. ~ . 3 ~ - r 1 5  0.7 3F-1 h 5.43E-05 1 . 3 4 t - 1 1  5.43E-05 -4.265 ___ 3.23E 0 5  

-7.32E-10 7.72t-05 4. !a 5k-16 2.72E-05 1.73E-:2 2.72E-05 -4.566 ~ 6 . 4 7 t  0 5  
1 . 1 6 F - l 0  1 .92F-OC: 3.44C -1 6 1.92E-05 h . 0 JE- 1 3 1.92E-05 -4.717 9.15E 05 

~ 1 .4qr -33  2 .  m-04 3.89C - 1  5 2.17E-04 

-4.115 1.3Rf -1  5 7.h8E-05 3. a 1 

4 . 6 3 f  - 1  0 3 .P4F-95  0 .9 q F - I 6  3.84E-05 4.90E-12 3.84E-05 -4.416 4 . 5 7 ~  05 

1.29E O b  -4.867 2.12E-13 1.36€-05 5 .7?F-11 1.76F-0K 2.4 3 t - 1 6  1.36E-05 
2.90F - 11 7 .  b0r -06 1.72F- I  6 9.60E-06 7.50E-14 -5.018 1.83E Ob 9.60E-06 

2.59E 06 1 .45E-11  5 . 7 3 F  -Oh 1 . 2 2 r - 1 6  6 . 7 W - 0 6  2.05E-14 6.79E-06 -3.160 
7.24F-12 4 .qOr -06  A.bOF-17 4.ROt-'I6 O.38E-15 4.80E-06 -5.319 3.66E 06 
3 . h Z F - 1 2  3 .39 r - ' ) 5  C .ORF-! 3.39E-Oh 3 . 3 2 r - 1 5  3.39E-06 -5.469 5.17E O b  
1.RlE-12 2 .49F - fl5 4 . 3  O F - 1  7 2.40E-06 1.17E-15 2.40E-06 -5 .620  7.32E 06 
9 . 0 5 f - 1 3  1.70E-06 3.04c-17 1 . 7 0 t - 0 6  4.15E-16 1.70E-06 -5.770 1.03E 07 

1.46E 07 4.53F-13 1.20F -06 2 .15€-17  1.23E-06 1.47E-16 1. LO€-06 -5 .921  
?.76F-13 @ .4?F-n7 1.52E-17 9.49E-07 5.1sE-17 8.49E-07 -6.071 2.07E 07 
1.13E-13 6.00F-17 1.07E-17 6.OOF-07 1 .Y3E-17 6.OOE-07 -6.222 2.93E 0 7  



. 

Table 38. Results of Calculations, t = 150°C, pH 9.5 

C P N  I ?  1 Y  L r G  c ovr d i i  c o w  I W I O f -  CflNC 1 3 -  TOTAL 12 I N  L I Q  LOG TOTAL I P A R T I T I O N  COEFF flCPd zr 1 +- 
- - - -  

4.63E 02 

! .5>'-07 6.4 - t -22 ~_ . 121E2L - - - 0.117 4.65E 02 1.31E 00  
- . ? 7 ~ - n ~  3 .511-12 6.64E-0 1 -0 .178 4.71E 0 2  1 - 2 6 E - 0  1 

1 . 1 C F - ( 1 7  1 .? ?r-' 2 9 .  OOE-O 7 4.72E-02 1 . B 6 E - 0 1  -0.730 5.29E 02 
_. 0 . 7 7 6 - 1 4  9 .  n 3 P - 0 '  7 . Q Z t  - 1 3  G .QQt -07  1 .R3E-02 1.ORE-0 1 -0.968 6 . l l E  0 2  

2 . 7 ? F - 1 ?  1 . 4 ~ - 0 1  2 . 5 0 t  00 5 . 2 1 t  00 0.717 ____-___ c . 2 z r - o 2  
i . 1 1 k - r ) 7  1.72F-11 1 . 4 5 t - 0 1  2.61E 00 0.417 4.63E 0 2  

3 . R 9 -  -0  A 7 . 0 2 t  -1 2 ~ - -  1.10E-01 -___._____ 1.15E-01 3.44E-01 -0 .464  4.68E 0 2  

- - - - -~-__-___ 
'4 . n?L-04  21c-07 5 .70F-13  5 72E-02  h .85F-03 6.64E-02 -1.178 7.54E 02 

9.83E 0 2  ._ L .  ? 5 F - ' ) 7  3 . 6 4 € - 1 3  3. R O F - 0 2  2.50E-03 4 .336-02 -1 .364 7 .4  3 E - 0 4  
1.33E 0 3  1 .71r -06  7.  s ?.--OL 2 . 5 3 t - 1 3  L7.73F-02 A. Y6E-04 2.92E-02 -1 .534  
1.83E 0 3  6 .  Q7E-O = 1 . ~ q r - ( i ~  1 .7RF-13 1 . 9 5 t - 0 2  3 . l Q E - 0 4  2 .02E-02 -1.695 

2.0CF-75 ! . ? 7 F - O 2  1 .75F-13  1 .395-07 1 .13E-04 1.41E-02 -1 .851 2.56E 03 
3.60E 0 3  1 . 6 2 F - " 5  * q k t -O-4  H.93F-14  9.80E-03 4 . 0 2 t  - 0 5  9 .89E-03 -2 0 0 5  

5.97E-03 -2 .157 5.07E 0 3  5 . 9 4 f - 0  3 1.+2E-n5 7 , L ; J F -  76 c ,. +=,r->? 6.2 4 t - 1 4  . Q r) F - (1 C 4 . O i t - n  3 4 ./+ _ _  1F-14 _ _  4 . 9  1 E -0 3 5 . 0 3 E ~ 0 6  4.92E-03 -2.308 7.16E 03 
3.4RF-03 -2.459 1.01E 0 4  3 . 4 X - 0 3  1.7RE-00 1 . O O F - O k  3 * /+ 71 - , j  ' 3.12E-14 

- 2.45 ' -07  7. %?r -0. - 2 .2Ot -14  ~~ 2 . 5 C - 0 3  6.2JE-07 7 . 4 6 t - 0 3  - -2.610 1.43E 0 4  
4.75 ' -07 1 - 5 6 r - 1 4  1 .74E-03 2.22E-07 1 .74E-03 -2 .760 2.02E 0 4  

~____._____ I .7 7t - c1 7 1.1 OF-14 1 . 2  3 F-0 3 7. Q 4 F - 0 8  1.23E-03 -2 .911 2.86E 0 4  
i . ! ~ r - ~ 7  7 . 7 9 t - 1 5  9.6RF-04 8.6AE-04 -3 .061 4.04E 0 4  2 .73E-08 

6 .  1 '+E -16 - 5.5 i r - 1 5  6 .14E-06  9.93'-09 -3 .212 5.71E 04 6.14E-04 c. 9 1F - 0 3 
7.97E-r)P - - 4. -8 'tf -01. 3.Cqk-15 4 .34E-04 3 .47E-09 4 .34E-04 -3.363 6.08E 0 4  

3.07E-04 -3 .513 
7 . 4 1 r - 0 9  1 . " 5 E - I  5 2.17E-04 4 .14E-10  -3 .664 1.62E 0 5  2.17E-04 
3 . 7 1 E - 0 9 _ _  I .  3r-w ~ 1 .7AF-15 1 .53F-04 1 .54E-10 -3.814 2.28E 05 1.53E-04 
1 . ~ 5 r - r ) 9  9.74f - 1  6 1 .OSt -04  5.43F -1 1 1.08E-04 -3.965 3.23E 0 5  
a . 2 7 = - 1 0 - 6 . 8 9 t - J  ~- 6 7.67E-0 5 1 . " 2 F - l l  7 .67E-05 -4.115 4.57E 0 5  

P ~ - _ ~ _ _ _  _____.- -- -- - ~ -  

- _ _ _ _  

- .- ___-__-- 
c. 
-4 

-- 

1.14E 0 5  3 .07F-04 1. ? 3E-09 1.49f - (7"  ~ : . 0 7 ~ - r a  2.17F-UL- - - -2.75E-12-  ~ - - 

___ ___ 

6.46E 05 4 -6  3 r -  1 IJ 4 .Q7F-16 5 . 4 2 f - 0 5  6. 7 8 t - 1 2  5.42E-05 -4 .266 
2.37_t- '  0 7 * 3 4 E - ) 5  - - _ _ _ _ - _ _ _ ~  7 . 4 ~ - I  6  3.94E-0 5 2.4OF-12 3. a 4 ~ - 0 5  -4.416 9.14E 05 
1 - 1 b E - 7 0  7 . 7 1 ~ - 0 ~  7.4 3F-16 2 .71E-05 P.48E-13 2.71E-05 -4 .567 1.29E 06 
5 . 7 ~ - :  1 1. ??:-I15 1.72F-16 1 . 9 7 ~ - 0  5 3.OOE-13 1.92E-05 -4 .717 1.83E 0 6  __ - -- 2.58E 0 6  

-4.868 1 . 3 6 6 0 5  ? . @ r ) F - l l  1 . 3 + - ) 5  i . 2 2 r - 7 6  1 .  36E-05 l . 0 b E - 1 3  
1.4 5E-11 - - 0.5Ok-17 ~ -- **6 1 r - 7  - - -________ 7.59E-06 3.7 5 E - I +  9.59E-06 -5 .018 3.66E 0 6  
7.24E-1' A .  7 ? ' - 0 C  6.09t - 1 7  6.7RF-06 1.3 3E-14 6.78E-06 -5.169 5.17E 06 
q.62G-32 t. T J E - O A  - '.?or--! 7 _ ~ _ _ _ _ _ _ _ ~ ~  4 .70E-06 4 .h9E-15 4 .79E-06 -5.319 7.31E 0 6  

-!.91F-17 - 3 . (14L- l7  3.39F-06 3.39E-06 -5 .470 1.03E 0 7  
- _ _ _ - ~  o.n.SE-:'i 2.1 5 r - 1 7  Z .40E-06 5.34E-16 2 .406-06 -5 .620  1.46E 0 7  

'r .5 3F - 1 3 137F-I 7 1 .70E-06 2 .07E-16 -5 .771  2.07E 07 1.70F-06 
1.20E-06 

1.13F-13 q .  L 9 F - 0 7  7 . 6 1 ~ - 1 8  R.4AE-07 2 .59F-17  8.48E-07 -6.072 4.14E 07 

1.64E-15 

2.92E 07 -5.92 1 - _ _ _ _  ? . 7 h F - 1 7  -~ 1.7 >F - 0 5  1 .opF-1_I___ 1. TOE-06 7 .32E-17 



Table 39. Results Including Iodate Reaction, t = 2SoC, pH = 7.0 

C P L C U L P r I C N  OF PLRTITI@N COFF7FICIENT FOR I O O I N E  B t T H E F N  W A T f R  5 h f  4 1 R v  A 5 S U M I N G  ~ O l J I L I R R I l l ~  I O n ~ T ~ ~ f l R ~ d J t f l Y  

T t P F E F b T U R F  = 25.0 O E C  C PFI = 7.c S A T L R A T I C ~  c r h c  C E  12 ~ t ,  LICIJIC = 1.3zor-03 W L I L  
K 1  = 7.46C 0 1  K 2  = 7.580 C7 K3 = 5.400-13 
K 4  ~ - 1 . 2 O C - 1 1  K 5  = 4.000-48 - -- ~ ~ ~~ p____ 

p____ _ _ ~ ~ ~  - - ~ -~ ~ ~~p ~ _ _ _ _ _ _ ~ ~ ~ p p _ -  

__.- CONCFhTRPTIChS I ~ ~ O L S I L  pp 

- r c h c  CF 1 2  c w c  OF t i In CDNC CF H z n I t  CONC OF I-  CCNC CF 13- CPNC OF 103- TOTAL 1 2  ( P A )  LnG C ( I 2 I  PART CDFFF 
1.320C-03 1 3370-06 2.962P- 1 2  5.31.8C-03 5 3450-03 2.1390-03 1.309Q- 02 -1 .883 7.3960 02 

7.0750 07 b .60OC- 04  5.0090-07 1.956D- 12 3. S6PD-03 1.9840-03 6.2 1 5 C- 0 3  -2.207 1.lQOD-03 
7 .2@5@ C2 -2.492 3.3C00-C4p 6.1790-07 1.3 690- 1 2  2.8SZC-C1 7.729- 0 4  3.2220-03 7.231C-C4 

2.6020-04 
8.25OC-05 3.0070-07 4.6630- 1 3  1.486')-03 9 2 86C-05 3.1570-04 1.12 30-0 3 -2.950 1.015P 03  
4.125r-05 2.1160-07 4.6 P E D - 1  3 1.0500- C3 3 . 3 0 0 ~ - 0 5  2.177C-04 7.2 760-04 - 3 . 1 1 F  1.3160 03  

-3.11 1 1.767n 0 3  i .062C-05 1 . 4 9 2 ~ - 0 7  3.3C7D-13 7.48 5 D- c4 1 17OC-05 1. 52on-04 4. Re5r- 0 4  
5.2990-04 4.1401'-06 1.068D-94 3,3490-04 -3.475 7.423D 03 1.0310-05 1.054O-07 2.3350- 1 3  

5.156D-C4 ~ 7.4470-08 1.65OD-13 3.750D-C4 i . 4 6 5 r - 0 6  7.527r-05 2.3 2 5 C- 0 4  -3.634 3.364D 07 
2.57d.C-06 5 2640-08 1 1660-17 2.6529-04 5 .  I8OD-07 5 3140-05 -3.784 4.7C4C C? I .626r-o4 
1.289C-06 3 7 2 2 0-0 8 8.247fl- 14  1.8760-04 1.832C-07 3.7541)-05 I. 1 4  117-04 - 3.943 6.6060 03 
6.445C-07 2.6310-08 5.8 3 10- 1 4  1.3260-04 6.4 7 7p-08 2.054r-05 R.  0 3  5c-c5 -4.095 9.3000 O S  

1.3110 06 
1.6110-07 1.316C-C8 2*915D-14 - 6 .  E33P-05 8.0970-04 1. 326D-0p5p- 3.99RC-05 - 

2.6140 G4 
3.653r-I c4 4.0280-08 6.5780-0Q 1 . 4 5 8 0 - 1 4  3.31 60-;5 1.012C-09 1.9949-05 -4.700 6.6? 20- 0 b 

2 0 1 4  C-0 8 4.65 1 D - C S  l.O?lD-14 2.3450-05 3.5780-10 4.6890-06 :.4c4c-c5 -4.P51 5.720D 04  
1 e007C-08 3.2R9C-09 7.2 e 80- 1 5 1.6580-05 1.265F- lC 3.3160-06 9. hl O-06 -5.002 7.3790 04  

-5.152 1.0410 05  5.0350-09 2.326D-05 5.1530-15 1 . 1 7 3 ~ - 0 5  4.473C-11 2.3451)-06 7.04 1 D- 0 6 
1.4750 05 2.518C-05 1.64 50-09 3.6440- 1 5- E . z s ~ ~ - c ~  __ i . 5 ~ 1 r - i i  1.6580-06 4 .  Q l b P - 0 6  -5.303 

1.2 59D-C9 1.1630-09 z .5771)- 15  5 .  F630-06 5.5910- 12 1.172O-Cb 3.5190-06 -5.454 Z.086C 05 

-____ 

1 6 5 OO-C4 4.2930-07 9.5140-:3 2.081D-03 4.6620-04 i .a?on-o? -2.738 8.2751) c2 

5. E6 5C-05 -4.247 4.1 2 3D- 1 4  5.38OD-C5 2.29C0-08 1.8765-05 3.2230-07 1 - 8 6  10-0 8 

8.0570-OP 5*30?D-09 2 .  O b  In- 1 4  4.6900-05 2.863C-09 9.379n-06 2.823C-05 - r .549  
P 

-4.3Q8 1.851D 04  00 

6.294C-10 e. 2230- 1 c 1.8 2 2D- 1 5 4.1460-06 1. Q77C- 1 2  8 .?R9"-07 -5.604 ?.9490 05 
3 147C-1 C 5 8 140-1 0 1.2 e 80- 1 5 2.9319-C6 6.489C-13 5.86 10-07 ' -5.755 4 . 1 7 0 ~  c5  

2.4R 8 C- C6 
1.7 59C- C5 

1.574C-10 4 1110-10 9.1 1 OD- 1 6  2.073n-c6 2 e4 71C-13 4.1450-07 i . 2 4 w - n 6  -5.905 5.8980 05 
8.3400 05 7.868 0- 1 1  2.9070- 1 c 6.4420- 1 6  1.466D-06 6.7 3 6 0- 1 4  2.9 310- 0 7  8.7G6D-07 -6.C56 

3.9340-11 7 056C- 1 C  4.5 ~~ 5 50- 1 6  1.036D-Ob 3.OP50-14 2.0720-07 6.220 n- o 7 -6 .ZO6 1.1790 06  
l . b 6 8 0  06  1 967C-11 1 4 5 4  C- 1 0  3.22 10-1 6 7.32 6D-07 1.0920-14 1.46 5 D-07 4.396C-07 -6.357 

3.1100-07 -6.507 2.3590 C6 9.8350-1 2 
4.917C-12 7.2680- 1 1 1.6 1 OD- 1 6  3.6640-07 1.365cl-15 7.727D-08 2.199C-C7 -6.658 3.3360 C 6  

2 2770-16 5.1820-C7 3.86lD-15 1.036D-C7 1.0 2 8 D- 1 0 

2.459C-12 5.1390-1 1 1.1 39D- 1 6  2.5910-07 4.826C- 1 6  5 . 1 ~ 1 0 - 0 8  1.5 55 r -07  -6.808 4.715D 06 
1.2290-12 3 6 340- 1 1 9.0521)- 1 7  1.8320-07 1.706C-10 3. b63P-09 1.0999-07 - 0 . G 5 Q  6.6710 06  
6.147C- 1 3  2.5700-1 1 -~ 5.6 540- 17 1.795O-07 6.C33C-17 2.5900-OP 7.7 74D- OP - 7.10 5 9.4350 Ch 
3.073C-13 1.8 17C-11 4.0 260- 1 7 9. I ~ C D - O ~  2.133C-17 1.8329-08 5.4s 7 c- c 8 -7.260 1.3?41? 0 7  

7.68 3 C- 1 4  5.0850-1 2 2.0 130- 17 4.58OC-08 2.666C-18 S .  159D-C9 2.74 9 C- CR -7 .561 7.6690 f17 
1.5370- 1 3  1.2850-11 2.84 70-1 7 6.477D-C8 7 54  18- 18 1.2950-08 3.8 P 7 k 0  8 -7.410 1 . 8 ~ 7 n  07 

3.8420- 1 4  6.4240-1 2 1.42 30- 17 3.2390-08 9.426D-19 6.4760-C4 1.94 7 C- C 8 -7 .711 3.7740 C7 
1.9 2 1 C- 1 4  4.5420-1 2 l.OC7D- 1 7  2.290D-08 3 3 330- 19  4.5750-0s 1.3740-C8 -7.862 5 . 3 3 7 ~  07 
9.604C- 1 5  3.2 120- 1 2  7.11 70-1 ______ 8 1.6 1 90-08 I. 1 7 e r - 1 9  3.2 3 80-05 9.7 i7n- c 9 -8.C12 7.54813 07 
4.8020- 1 5  2.27 1D-12 5.033D- 1 8  1.1450-0a 4.166D-20 2.29OL-09 6 8 7 i c-09 - e .  1 6 3  1.0E7C 08  
2.401C-15 1 606  0-1 2 3 5 5 s- 1 8 e. C97D-09 1.473C-20 1.61 90-09 4. R 5 9 C- 0 9  -8.317 1.51@n O R  



Table 40. Results Including Iodate Reaction, t = 2S°C, pH = 9.0 

C P L C I I L ~ T I J >  C F  P A R T I T I O N  COEFFICIENT FCR I r O I N L  R E - T C E t N  C b T F R  L h C  b I R t  PSSUpIhG CClJILIPRIUM I C D A T E  F O R M A T I O N  

T E C F E E I T I J R E  = 25.0 I ) t C  C PW = s.c S D T ~ ~ P ~ T I C ~  c c k c  c f  12  IF^ L I C U I O  = ~ . ~ z o D - o ~  WLIL 

- K4 = 1.20C-ll-  - ~ p -  ___.___ 

- 
K 1  = 7.46C 01 K Z  = 7.580 C7 K3 = 5.400-13 

K 5  = 4.00C-4E 

CflNCEhTRATIChS I h  wCLS/L ~ ~ ~ _ _ _ _ _  
CCNC PF 12 CChC O F  HI0 CPNC O F  H2flI+ C0NC OF I- C C N C  CF 13- C C N C  OF lC3- TOTAL 12 ( 4 9 )  L O G  C ( 1 2 )  PART CFEFF 

6.6630 04  
6.6OOC-04 

T 3 m r - 7 4 -  6.1800-07 1.3680- 14  2. E94D-01 7.2360-02 7.2360-02 2 R 9 8 0-0 1 -0.538 6.551C 04 
~~ 1.650C-C4 - 4,2940-07 __ 9.5 C 60- 1 5 2. C930-C? 2.604C-02 4.487C-02 1.6680-01 -C.778 7.5410 04 

1.042C-01 -0.982 9.4190 04 8.250C-C5 
- 4.125C-05 2.1160-07 4.6850- 15  1.0570-01 3.302C-03 2.17S0-02 6.9720-02 -1.163 1.2430 05 
2.6620-05 1.4920-07 3.3040-15 7.49 ID-02 1.17cc-c3 1.5220-02 4.6840-02 -1.329 l .bS40 05 

1.3200-03 i. 3370-06 2.9 590- 1 4 5.353C-01 5 . 3 5 3 ~ ~ 1  2.14 10-0 1 1.1750 00 0.071 
5.5660-01 -0.254 6.2910 0 4  9.OOCC-0 7 1.9950- 14 3.971 0- 0 1 1.9@5C-C1 1.?910-0 1 

~- 

3.007rl-07 6.6 5 80- 1 5 1.4870-C1 9.294C-03 3.1600-02 

- -  _ _ -  - _. 
1.03ir-(15 ___ _. 1.11540-07 _ _ _ . _ ~ _ _ _ _ _ _  2 . 3  ? 30- 1 5  5.3040-02 4.1440-04 1.0690-02 3. 2 5oc- c 2  -1.488 2.3510 05 

7.5 3 50-03 2.276C-07 -1.643 3.2920 05  5.156C-C6 7.4470- 08 1.6490-15 3.7530-02 1.4660-04 
4.6330 05 2. C54C-Ct 5.1850-05 5.3 190-03 1 -60  10-02 -1.796 

8.240D- 1.8 7 /D- CP 1.8 33O-C5 3.7590-03 !.12?C-02 -1.947 6.5360 05 
2 . 5 7 8 ~ 0 6  5. ;?h40-08 1.1660- 15 
1.2 8 9 0 - 0 F -  p p 3 7 Z F D @ -  I-6 
6.44 5C-07 2.6320-OP 5.8 260- 16 1.3280-02 6.482C-06 2.65hD-03 7.9 761)- 0 3 -2.098 9.2320 05 
3.223D-07 1 F610-08 4.1200-16 9.3970-03 2.2920-06 1.8780-03 5.636D-03 -2.249 1.3050 06 

~ 1.6 1 l r-07 1.3 16C-08 2.9 1 30- 16 6.63PP-C3 8.103C-07 1.3280-03 3 . 9 8 4 P C 3  -2.400 1.8450 06 
2.6C80 06 8 057C-08 9 T O  ?D-O$ 2.06 OD- 16  4.6940-03 2.865P-07 9.3880-04 2.817C-03 -2.550 
3.6880 06 

-2.R51 5.71 60 06 

A 
10 

1.99 20-0 3 -2.701 
1 4 C BC- 03  

4.028C-Oe 6.578C-09 1.4560-16 3.31 SF-03 1.013C-07 6.6380-04 
4.6c40-04 

_ _ _ _ ~  
7 01 4C-08 4.6 520- C S 1 .O300-16 2.3470-03 3.5 e I c-o 8 . - - - - . - - 

3.3190-04 9. F58C-04 -3.002 7.3760 06 1 O O 7 C - 0 6  '. 2890-0s 7.7 @2O- 1 7  1.6600-03 1.266C-08 
5.0 3 50-09 z . ? z m - o s  5.149n-17 1.1730-03 4.4 77c-cs  2.3470-04 7.04 1 0- 04 -3.152 1.043D 07 

1.4750 07  2.518r-os 1.6450-09 3 . 6 4 1 ~ -  17  8.2980-04 1.5830-09 1.660C-04 4. 9 7 90- 04 -3.303 
3.5200-C4 -3.453 2.086D 07 1.75QC-CS 1.163C-09 2.57%-17 5. P670-04 5.596fl-10 1.1730-C4 

5 .2c4r - I  o 8.22 30-10 1.6210- 17  4.14913-04 1.9780-10 8,2980-05 2 489 C- 04 -3.604 2.9500 07 
1 . 1 4  f i q r  5.8 150- 1C I. 2e70- 17  2. $34D-04 6.99 5C- 11 5.8670-05 1 76OC-04 -3.754 4.1720 C7 

1.245C-04 -3.905 5.9010 07  i .574r-10 4.11 lo- IO 9.1 C ~ D -  18 2.074O-04 2.4730-11 4.1490-05 
8.3450 07  7.868C- 11 2.9070-10 6.4 37D- 1 8  1.4670-04 8.7430-12 2.0340-05 R - 8  0 1 ?-OS - 4 .  c 5 5  

__ 3.9 340- _ _ _ _ _ _ _ _ ~  11 2. C56D- L O  4.5510-1R - 1.0370-04 3.091 C-12 2 O74D-05 6.2 2 30- 0 5 -4.206 1.18OD 08 
4 40  10-05 -4.356 1.6690 OR 1.967O-i l  

9.835C-12 1.0 28C- 10 2.2760-18 - 
4 : m m z  7.2680-11 1.60qD- 1 P 3.6670-05 i . 366r -13  7.3340-06 2.2000-05 -4.658 3.3380 08 
2.45 90- 1 2  5.1390-1 1 1.1 3 80- 1 R 2.5S30-05 4.8300-14 5.186D-06 1.556C-05 -4.808 4.7210 C9 
1 2 2 9 c- 1 2 3 6 ?40- 11 8.0460- 1$ 1. @340-05 1. TOED-14 3.667C-Ob I. 1000-05 -4.959 6 . h l h D  PA 

1.4540-1 0 3.2 180- 18 7.3340-05 1.0030-12 1.4670-05 
5.1 860-05 3.8640-13 1.0370-05 3.112C-05 -4.507 2.36on 08 

_ -  - - 
_ ~ _ _  5.147C-13 2.5700-11 ~ 5.6890-19 __ i. 2970-05 h.03RC-15 2.5930-06 7 7 79 0-0 6 -5.109 9.4410 OR 

1.3350 09  

2.6700 09 

3.073P- 1 3  1.8 170- 1 1 4 ,  0 2  3n- 19  9.168D-04 2.135r-15 1.8340-06 5 . 5 0  1 E-06 -5.260 
1.537C- 1 3  - _ _ ~  1. 2850-11 2-8459-19 _ _ _ _ _ _ _ ~ _ _ ~  6.4830-06 7.5471)-16 1.297C-06 3 8 90  C-06 -5.41C 1.8880 0 0  

2.75OC-06 -5.561 7.68 30- 14  5.08 5 0- 12  2.0 1 10- 1 4  4.584E-06 2.6bRC- 16 9.148F-07 
9.434C-17 6.483C-07 1. $45 C-06 -5.711 3.7760 09 

1."210-14 4.543c- L i  1. O C  60- 19 2.ZS2D-06 3.3 35D- 17  4.5F4Q-07 1.3750-06 -5.862 5.3410 09  
9.604C-15 3.2 l2C- 12 7.1110-20 -_ 1.6210-06 1.1799-17 3.2410-07 9 7 2 49-0 7 -6.012 7.5530 09 

1.0680 1 0  
l . ' j ? lO IO 2.4Olr-15 1.6060-?2 3.5560-20 8.1030-07 1.474C- 18  1.62 ln-07 4.P62C-07 -6.313 

3 . 8 4 2 ~ -  14 h.424rl- 12  1.42tn-19 3.241C-C6 

6 Q76C-07 -6.163 2.2710-12 5.0240-20 1.1460-06 4.1650-18 2.2920-07 4.802C- 1 5  



Table 41. Results Including Iodate Reaction, t = 100°C, pH = 7.0 

~ ~ ~ P _ _ _ _ ~ ~  FCR I O O I h E  RETUEEN Y P T E R  C h C  P I G ,  ASSJMIhG ESUILIPPIUY IODATE -FORMATIPN 

T t V P E F b T U R ~ ~ O O . 0  CEC C PH = 7.c T A l L R A T I C h  CChC C F  I 2  I h  L I C U I D  = 1.75OC-02 W I L l L  
K 1  = 9.COC 00 K2 = 2.980 02 K3 = 1.5OC-10 

K5 = 1.030-36 K 4  = 3*50K% ._ ~~ ~ 

C O N C F h T P A T  I C N S  I h  WCLS/L 

CCNC C F  I 2  C C V C  OF H I O  CCINC OF HZ014 CONC OF I-  C C ~ C  C F  13- CCNC OF I C +  TOTAL 12 im) Lnr, ~ ( 1 2 )  PART C O F F F  
1.7500-02 2.0470-0 5 5.3060- 1 3  1.2860 00 6.7040 00 1.5980 00 1.1510 0 1  1.061 5.9220 03  
8.750C-C3 1.322ll-05 3.4270-13 5.9590-C1 2.595C 00 7.1820-01 4 . 7 ~ 1  00 0.677 4.8940 0 3  

-0.030 3.8411) 03  
-0.330 3.8470 03  1.C94C-03 

4.2670 03  
-0.803 3.734C-04 1 912C-06 4.9560- 14 2.152D-Cl 1.75213-02 4.654C-02 

6.7140 0 3  1.367(3-04 1.3430-06 3 .4  PZD- 14  1.5310-01 6.234C-C3 3.187C-02 1.0200-Cl -C.991 
6.8360-05 9.4660-07 2.4540- 14 1.0860-01 2.212C-03 2 21 70-02 6.8 790- 0 2 -1.162 9.0570 03  
3 . 4 1 ~ - 0 5  6.6820-07 1,7320- 1 4  7.6950-07 7.83213-~4 i.555n-02 4.745 r -02 -1.324 

1.7450 04 -1.480 
2.452D C4 8.545r)-06 3.3370-07 8 6 510- 15 3.8520-02 9.802C-C5 7.7240-03 2.3290-02 -1.633 

4.2 72 C- 0 6 2.3590-07 6.1 160- 15 2.724D-CZ 3.466C-05 5.456 C-03 1.6410-02 -1.785 3.4560 04 
2.1360-06 1.6680-07 4.3241)- 15 1 .~27e -02  1.2260-05 3.95 60- 0 3 1.15RC- 02 -1.436 4.8790 04 0 
1 .D68C-06 1.179C-07- 3.0 570- 1 5  1.3620-02 4,3340-06 2.7260-03 8. 1 e x -  0 3  -2.087 6.895C 0 4  
5.341C-07 8.3 390-0 @ 2.1620-15 9,6340-03 1.532G-C6 1.9270-03 5.784C-03 -2.238 9.7460 04  

1.378D 05  2.6700-07 5.8C7C-08 1.5 290- 1 5  6.8120-03 5.41713-07 1.3630-03 4.089D-03 -2.388 
1.9490 05 
2.7560 C5 

3.338C-Ob 2. 08 50- 06 5.4 050- 16 2.4090-03 2 . 3 ~ 3 - 0 8  4.817C-04 I. 445  n- o 3 -2.840 3.8970 0 5  
1.669 0- 0 8 1.474C-CB 3.8220- 16 1 .703PC3  8.465C-09 3.4060-04 1.02 20-0 3 -2.591 5.5110 05  
8.745r-OQ 1.0420-08 2.7 C 20- 16  1.2040-03 2.9.93C-09 2.4090-04 7.2260-04 -3.141 7.7930 05  

1 . 1 O Z D  C 6  4.1720-09 7.2710-09 1 9 110- 16 a. 5i6n-04 1.038D-09 1.7030-04 5.1 IOC-04 -3.292 
7.0860- 0 S 5.2120-OS 1.3*10-16 6 .  C220-04 3 7 4  1 P- 10 1.2040-04 3.6 13 C- 04  -3.442 1.5590 C 6  
1.043C-Oq 3.6850-09 9.5540- 17 4.258D-C4 1.3230- 10 8.516C-05 2.5550-C4 -3.593 2.2040 06 

3.117F 06  5.2 150-1 0 2.6060-05 6.7561)- 17  3.01 10-04 4.6760-11 6.02 1 0-05 1.8060-04 -3.743 
2.60 80- 10  i.e430-09 4.7770-17 2.1290-04 1.653C- 11 4.2580-05 1.277r)-04 -3 .  894 4.4090 06  

6.2350 06  1.3040-10 - 1.30 30- 09 3.3 7 80- 17  1.5050-04 5.8450-12 3.0 1 10-05 9.03 20- 0 5 -4.044 
6.519C-11 9.2 130- 10  2.3 eqo- 1 7  1.0640-04 2.067@-12 2.1290-05 6.3870-05 -4.155 8.8170 06 
2.2600-11 6.5 15  0-1 0 1.6 890- 17  7.5270-05 7.306O- 1 3  1.5050-05 4.5160-05 -4.345 1.2470 07 
1.6300-1 1 4.6070- 1 C 1.1940-17 5.3220-05 2.5830- 1 3  1.0640-05 3.1930-05 -4.496 1.7630 07 

2.454Q 07  8.11.9C-12 3.2570-IC 8.4450-18 3. 7630-05 9.1330-14 7.527C-06 2 2 5 8 C- C 5 -4.646 - 3.5270 07 
4.075C-12 2.7030-10 5.571D-18 2.6610-05 3.2290-14 5.3220-06 1.5970-05 -4.797 
2.0370-12 1.62 9C- 10 4.2 220- 1 8  1.882D-C5 1.142C-14 3.7630-06 1.1290-05 -4.S47 4.980n C7 

7.0540 07 1.01 Q c- 12 1.152C- 10 2.9 e6D- 1 @ 1.33 in- 05 +.0360-15 2.661q-06 7.9 8 3 0- 06 -5.098 
5.0930- 1 3 8.?44C-11 2.11 10-18 5.4090-06 1.4270-15 1. @820-06 5.6450-06 -5.248 9.9750 07  
2.5470-13 5.7580- 1 1 1.4430-18 6. 653C-C6 5.045@-16 1 33  10-06 3.99 20- 06  -5.399 1.4110 C8 
1.273C-13 __ 4.  C7 20- 1 1 1.0 560- 1 8  4.704D-C6 1.784C-16 9.4090-07 2 8 2 3 C-06 -5.549 1.9550 oe 
4.3660-14 2. @790- 1 1 7.4640-19 3.3260-06 6.3071)-17 6 6 5 3 0-0 7 1.9960-06 -5.700 2.8210 08 
3 . 1 8 3 ~ 1 4  2.036D-11 5.2 7 8 y- 1 9 2.352P-C6 2.2300- 17 4.704C-07 1.4110-06 -5.P5C 3.9900 08 

______---- 
4.375 c-c3 8.67 3C- 0 C 2.249C- 1 3  7.5880-C1 9.8860-Cl 3.4950-01 2.041C 00 0.310 4.2000 03 
2.187C-03 5.8020-06 1.5040-13- 5.6710-01 3.6950-01 1.67313-01 9.3 360-0 I 

3.5 5 50-0 6 1.025D- 13  4.16CP-01 1.355C-01 1.1030-01 4.675C-01 
5.469n-04 2.7 369-0 6 7.0540- 14 3.0060-01 4.8960-02 6.9920-02 2.5930-01 -0. 586 

5 . i e i o  03  I. 5 74c-0 I 

1.250P 04 
3 .709C-05 ~~ 4.72 10-07 1.22417-14 5.4450-02 2.7 7 10-04 1.0950-02 3.3130-02 

VI 

1.335C-07 4.16CO-08 1 - 0 8  10- 15 4.8170-C3 1.4 150-07 9.6350-04 2.8910-03 -2.539 
6.676r-oe 2.9480- 08 7.6430-16 3.40613-03 6.7720-C8 6.8 130-04 2.0440-03 -2.690 

-_  



Table 42. Results Including Iodate Reaction, t = 100°C, pH = 9.0 

CbLCULbTICh CF P A R T I T I O N  COEff ICIEhT FOR I O D I N E  R E T Y E E N  W A T E R  L h C  A I R ,  ASSlJIrIhG ECIJIL I R R I 1 I M  I O O A T E  FOPMATION 

T E C P E R A T U R E  = lCO.0 DE6 C P H  = 9.C 5ATLAATICh CChC C F  I 2  IP L I C U I 0  = 1.750t-OP W L l L  
K 1  = 9.000 00 K2 = 2.980 02 K3 = 1.50C-10 
K4 = 3.900-11 K5 = 1.030-30 

CONCEhTRATIChS I N  CGLS/L 

CCNC OF I 2  C C N C  O F  HtO CONC O F  H 2 0 I t  CONC OF I- C O N C  @F 13- CONC O F  IC3- T O T A L  I ?  (4’2) LOG C ( I 2 )  P 4 R T  C f l F F F  

2.1870-03 5.8020-06 1.5C3D- 15 5.6760 01 3.6981: 0 1  1.8751: 01 9.322C 01 i.97n 7.R75n 0-i 
4 375 0-0 3 8 -67  30-06 2.2470- 15 7.5950 01 9.8950 01 3.4980 01 2.0390 02 2.309 4.1549 05 

- __---. ”. . _. ._ 

3.8410 05 1.0940-03 3.95 50-06 1 025c)-15 4.1630 0 1  1.3560 C 1  1.1040 o i  4.668C 0 1  1.C6S 

2.7340-04 1.9120-06 4.95 2D- 16 2.1540 C1 1.7540 00 4.6580 00 1.5730 01 1.197 5.1770 C5 
5.469C-04 2.7360-06 7.0 8 8D- 16  3.0090 01 4.9000 00 6.9981) 0 0  2.5890 01 1.413 6.2620 05 

1.367C-04 1.3430-06 3.4190-16 1.5330 01 6.2400-01 3.1900 0 0  1.0190 01  1 . O O P  6.710D C5 
6.8360-05 9 46 60-0 7 2.4 520-  16 1.0870 01 2 2 I 3 C-0 1 6.878? 00 0.837 9.0550 C5 

1.7090-05 4. (210-07 1.2230-16 5.4500 ao 2.7740-02 1.0960 00 3.3140 00 0.520 1.7450 06 
8.5450-06 3.33 70-0 7 8.6440-17 3.8550 C C  9.8 100-03 7.7300-01 2.3290 00  0.367 2.4531) 06 
4.2720-06 2.3590-01 6.1 1 ID-17 0 0  3 4690-03 5.4600-01 1.6420 0 0  0.215 3.4580 06 
2.136C-06 1.6680-07 4 3 2 10- 17 1.9280 0 0  1.2270-03 3.U590-01 1.159C 00 0.064 4.8830 06 
I 0680-06 1.1790-07 3.0 5 5D- 17 1.3640 0 0  4.33713-04 2.7290-01 8.1889-01 -0.087 6.9000 06 
5,3410-07 e. 3 390-oe 2.1600-17 9.6420-01 1.5 3 3C-04 1.9290-01 5 7P PC- 0 1 -0.237 9.7540 C6 VI 2 6 7 0  0-0 7 5.8970-08 1.5270-17 6.81 80-01 5 4 2 2 0-05 1.3640-01 -0.388 1.3790 07 c 

2.2190 00 
3.4180-05 6.6820-07 I e 7 3 1 @-I 6 7.7010 00 7 R3 8 C-0 2 1.5560 00 4.7461: 00 0.676 1.2500 06 

4.09 20- 01 
1.335C-07 4.1700-08 I 0 POD-1 7 4.8210-01 1.9 170-05 9.6430-02 2.8  9 30- 0 1 -0.539 1.9500 07 
6.6 7 6  D-0 8 2.9480-08 7.6 370- 18  3.4090-01 6.7770-06 6.8180-02 2.O46C-0 1 -0.689 2.7581: 67 
3.3380-08 2 08 5 C-0 8 5.4 OOD- 18 2.41 10-01 2.3960-06 4.8210-02 1.4460-01 -C. 840 3.9COD 07 
1,6690-08 1.4740-08 3.8 18C-18 1.705O-Cl 8.4720-07 3.4090-02 1.0230-01 - C. 990 5.5150 07 

7.8OOD 07 8.3450-09 1.0420-08 2.7COD- 18 1.2050-01 2.9950-07 2.4110-02 7.2 720- 02 -1.141 
4.1720-09 7 37 10-09 1.9090-18 8.5230-02 1.0590-07 1.705D-02 5.1140-02 -1.291 1.1030 C 8  

1.5600 08 2.0860-05 5 2 120-0 9 1 3 500- 18 6.0260-02 3.7441:-08 1.2050-02 3 6 16 0-02 -1.442 
1 0430-09 3.6 8 50- 0 9 9.546D- 1 9  4.2610-02 1.3240-09 8.5230-03 2.55 70- 02 -1.592 2.2060 C E  

3.1200 0 8  5 0  2 15D- 10 2.6060-OS 6.7 500- 19 3.0130-02 4.6800-09 6.0270-03 1.8C8 0- 02 -1.74? 
4.2610-03 1 2 7 R C- 02 -. *.a93 4.4120 08 2.608C-10 1.8430-09 4.77 30- 19 2.13 10-02 1.6550-C9 . _ _ ~  .. 

6.24on oe  1.3040- 10 1.3030-0 5 3.3 7 50- 19 1.5070-02 5 8 5 OC- 10 3.0130-03 9.0400-03 -7 .044 
6.5 1FC-11 9.2 130-10 2 3 8 70- 1 9  1.0650-02 2.0680-10 2.13 10-03 6 . y z n - 0 3  -2.194 8.824Cl 08 
3.26OC-11 6 5 1 50- 10  1.6880- 19 7.5330-03 7.3120-11 1.5070-03 4.5 20 0- 0 3 -2.345 1.2480 09  
1 63  00-1 I 4.6070-10 I .  1 5  30-19 5.3270-03 2.5851)- 1 I 1.0650-03 3.1960- 0 3 -2.495 1.7650 09 
8.1490-12 3.2570- 10 8.4 3 8D- 2 0 3.767D-03 9.1410-12 7.533C-04 2.2600-03 -2.646 2.4960 C9 

- 2 037 C- 12 1 e 6 2 90-1 0 4.2 190- 20 1.8830-03 1.1430-12 3.767C-04 1.1300-03 -2.947 4.9S20 CS 
1 .O 190- 1 2  1.1520-IO 2.9 830- 20 1.3320-03 4.0400-13 2.6630-04 7 990  Q- 04 -3.c97 7.0600 09  

4.0 / 50-1 2 2.3030-1 0 5.9660-20 2.6630-03 3.2 3 20-12 5.3270-04 -2.796 3.5300 09  1 .59e~-o3  

50093C-13 8.1440-1 1 2.1090-20 9.4160-04 1.4280-13 1.8830-04 5 6 5OC-04 -3.248 9.9840 c9 
2 54  76-1 3 5.7580-1 1 1 49 2 0-2 0 6.6580-04 5.0490-14 I. 3 3 2 ~ - 0 4  3.9950-04 -3.398 1.4170 in - - - - - - - 
1-2730-13  4.072 0- 1 1 1.0 5 50-20 4.7080-04 1.785C-I4 9 4 160-05 2 8 2 5 1)- 04  - 3.549 1.9970 10 
6.366C-14 2 8790-1 1 7.45 AD- 2 1 3 32 9 D- 04 6.3 120- 15 6.6580-05 1.998-04 -3.700 2.8240 L O  

1.59 2 0- 1 4  1 44OC-1 I 3.7 29D- 2 1 1.6650-04 7.8900-16 3.3290-05 9.9U 00- 05 -4.001 5.6481) 1 0  
3.18 30- 1 4  2.0360-1 1 5.2740-2 1 2.3540-C4 2.2320-15 4.7089-05 1 4 I 2 C-04 -3.850 3.993r  i o  

. . _ _  
7 9 5 8 C- 15 1.0 180- 1 1  2 6 370- 2 1 1.1770-04 2 7890-  16 2.3540-05 7.06 20-05 -4.151 7.9870 1 0  

lPCOO2I S T C P  0 



Table 43. Results Including Effect of HI0 Volatility, t = 2SoC, pH = 7.0 

RESULTS - -~ C F  IOCIhE~UAJER p-' PRTJTION COE_FFICIENT CALCULATICNS. I h C L U C I h G  EFFECT CF H O I  V C L A T I L I T V  

- - - _ _  - - _ -  - -- - . . -- - -_ __ ____ TECPERlTUFE = 25.C CEC C Pt- 17.0 
K 1  =7.46E 01 K2 =7.58E 0 2  K3  =5.40E-13 

RbTIC CF G A S  VCLUME TC L I C U I O  VCyUrE ; l , \ ) G E  02 
_ _  K4 =1*2uE-11  __ - ~ p p p ~ p _ _  K 5  =7.18E 0 2  

_ _ ~ _ ~  'p'~ - -~ _. 
CORCEhTRPTIChS I h  FCLS/L 

.- - . - . - hC cF __ - - - . - - - - __ 
CChC CF I2 CChC OF I 2  CCNC t - I O  CONC OF CCNC OF I -  CCNC CF H I C  TCTAL IN- TOTac f ' I N ' - C O m T r T A L -  PARtfiifcc 

L N 6 A S  I h  L I Q U I D  I N  L I Q U I D  H 2 f i + - ( y J p  13- L I Q l J I D  G A S  I ( A Q )  COEFFICIENT I N  GAS 
1.77E-05 1.32E-03 1.12E-C4 2.48E-lir 6.38E-f i5  6.38E-CI5 1.56F-C7 1 . 5 ? E - ~ 3  1.78F-L5 - 2 1 8 2 3  8.46E 5f- 

5.27E-13 3.93E-11 1.37E-$8 3.03F-14 1.56E-p8 4.64E-16 1.9CE-11 1.47E-178 1 .n lF -11  -7.834 1.46F C3 
2.64E-13 1.97E-11 9.67E-09 2.14E-14 1.1CE-L8 1.64F-16 1.35E-11 1.04E-.18 7.n.7F-12 -7.985 1.48F $3 

_- ~ 3.3OE-14 - 2 . 4 6 E - 1  -3.42E-C9 - 7.58E-15 3.89E-CF 7.25E-le 4.76E-12 3.66F- 9 2.41E-12 -8.437 1.52E 113 
1.65E-14 1.23E-12 2.42E-09 5.3CE-15 2.75E-Q9 2.56E-18 3.37E-12 2.59E- 9 1.7?E-17 -8.587 L.52E "3 
8.24E-15- 6.L5E-13- 1.7lE-09 3.79E-15 1.95E-39 9.r7E-19 2.38E-12 1.83E-C9 1.2('E-l2 -8.738 1-53!? f13 
4.12E-15 3.37E-13 1.21E-C9 2.68E-15 1.38E-C9 3.21E-19 1.68E-12 1.29E- t9 8.46E-13 -8.888 1.53E $ 3  
2.?6€715 1.54E-13 8 . 5 5 E - l ~ i  l .89E-15 9.74E-10 1.13E-19 1.19E-12 9.14E-1" 5.97E-13 -9.1 3 9  1.53F '3 

.. il 



Table 44. Results Including Effect of HI0 Volatility, t = 2SoC, pH = 9.0 

RESULTS CF IGCIhE-WATER P A P T I T I O N  COEFFICIENT CALCULATIChS, IhCLL 'C IhG EFFECT CF H C I  V C L A T I L I T Y  

CONCEhTRAl IChS I h  FCLS/L 
_ _  
CChC CF I 2  CCNC OF 1 2  cCNC-kE-- CCNC O F - -  CCNC CF-I- CChC C F  - - -  CCNC C?- H f a T T / L L i  TOTAL I I N  LOG TOTAL P A R T I T I C N  

COEFFICIENT I ( A Q ,  P - ~ ~  

I N - G A S  I h  L I Q U I D  I N  L I O U I Q  H 2 / I t  ( A 0 1  I 3 -  I N  GAS L I Q U  I 0 G A S  
1 . 7 7 ~ - ~ 5  1.32&?3 1 . 1 2 ~ - r 3  2 . 4 8 ~ - 1 1  6 . 3 8 ~ - w  6 . 3 e ~ - ~ 4  i . 5 6 ~ - ~ 6  3.16~-'33 1 . 8 5 E - i ) 5  -2.501 1 . 7 1 ~  02-  
8.85€-36 6.6CE-i>4 6.86F-f4 1.5ZE-11 5.21E-C4 2.61E-*4 4.56E-C7 l.65E- 3 9.)3E-06 -2.781 -1.77F C2 
4.42E-06 3.3VF-'34 4.43E-L4 9.81E-12 4.04E-r4 l.r)lE-:,4 6.17E-57 9.05E- 4 4.73E-06 -3.C43 1.-9=1 
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