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Fig.1 Comparison of calculated mass action concentrations with measured activities of KCI and H,O in KCI-H,0 system
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Table 1 Transformation coefficients between calculated mass action concentrations and
reported activities for investigated four strong electrolyte binary aqueous solutions

System KCI-H,0 CsCI-H,0 NaCl-H,0 BaCl,—H,0
Mkci Mcscl Mnacl Mgacl
(mol/kg) Lkel Lno (mol/kg) Lesc Lho (mol/kg) Lnac Lho (mol/kzg) Lgaci, Lno
0.20 0.359 1.001 0.20 0.344 1.001 0.20 1.118 0.998 0.20 60.471 0.995
0.30 0.344 1.001 0.30 0.325 1.001 0.30 1.074 0.997 0.30 56.449 0.992
0.50 0.327 1.002 0.50 0.302 1.002 0.50 1.020 0.995 0.50 52.531 0.986
1.00 0.306 1.003 1.00 0.273 1.005 1.00 0.958 0.991 0.70 50.929 0.980
1.50 0.298 1.004 1.50 0.260 1.007 1.50 0.933 0.986 0.80 50.594 0.977
2.00 0.295 1.004 2.00 0.252 1.008 2.00 0.925 0.979 1.00 50.443 0.968
2.50 0.296 1.003 2.50 0.249 1.007 2.50 0.927 0.972 1.20 50.918 0.961
3.00 0.299 1.002 3.00 0.248 1.008 3.00 0.939 0.964 1.40 51.743 0.952
3.50 0.303 0.999 3.50 0.247 1.007 3.50 0.957 0.953 1.50 52.392 0.948
4.00 0.309 0.994 4.00 0.248 1.005 4.00 0.981 0.944 1.60 52.905 0.943
4.50 0.316 0.990 4.50 0.250 1.003 4.50 1.011 0.933 1.80 54.267 0.933
5.00 0.252 0.999 5.00 1.046 0.921 2.00 55.700 0.924
5.50 0.256 0.998 5.50 1.087 0.907
6.00 0.259 0.993 6.00 1.133 0.894
Average 0.314 1.000 0.269 1.003 1.008 0.960 53.279 0.963

Note: L means transformation coefficient, and m mass mole fraction of solute.
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Fig.2 Comparison of calculated mass action concentrations with measured activities of CsCl and H,O in CsCIl-H,O system
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Fig.3 Comparison of calculated mass action concentrations with measured activities of NaCl and H,0 in NaCIl-H,O system
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A Universal Thermodynamic Model of Calculating Mass Action Concentrations of
Components in Strong Electrolyte Binary Aqueous Solutions

GUO Han-jie', ZHAO Wei-jie*, LILin!, YANG Xue-min?
(1. School of Metallurgical and Ecological Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. State Key Lab of Multiphase Complex System, Institute of Process Engineering, CAS, Beijing 100080, China)

Abstract: A universal thermodynamic model which can be applied to calculate mass action concentrations of components in strong
electrolyte aqueous solutions has been developed in this work based on the ion-molecule coexistence theory. To verify the new universal
thermodynamic model, four binary systems, such as KCI-H,O, CsCI-H,0, NaCl-H,0 and BaCl,—H,0, are chosen to calculate mass
action concentrations of components in a concentration range from 0.2 mol/kg to saturation level at 298.15 K. The present calculated
mass action concentrations are based on pure species as standard state and mole fraction as concentration unit. A transformation
coefficient is provided to convert the reported activities based on infinite dilution as standard state and mass mole fraction as
concentration unit, so that the comparison of the present model with the literature data can be conducted. The transformation coefficients
change in a very narrow fluctuation range for each component. The mass action concentrations of components are in good agreement
with those of reported activities. Hence, the newly developed universal thermodynamic model can be successfully applied to predict
activities of components in other strong electrolyte aqueous solutions and to describe their structure characteristics in aqueous solutions.
Key words: mass action concentration; activity; electrolyte aqueous solution; coexistence theory; transformation coefficient



