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Abstract—In a previous paper[1], a thermodynamic model was presented for mixed electrolyte-mixed solvent
systems and methods were developed for the calculation of activity coefficients and standard Gibbs free energy of solu-
tion. In this work, the model was applied to calculate solubilities for NaCl-KCl-Methanol-Water system. Comparison
with experimental results showed that the model is applicable for calculation of solubilities.
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Fig. 1. Comparison of solubilities of NaCl with
calculated values for NaCl-Methanol-
Water system at 298.15K.
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Fig. 2. Comparison of solubilities of KCl with cal-
culated values for KCl-Methanol-Water
system at 298.15K.

73 Data of Cornec and Krombach [4]
® Data of Akerlof and Turck [5]

A Present Work

-— Caculated

0.3

Weight fraction of KCl

Weight fraction of NaCl

Fig. 3. Comparison of solubilities of electrolytes
with calculated values for NaCl-KCl-Me-
thanol-Water system at 298.15K.
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Table 1. Comparison of calculated solubilities with experimental values and 298.15K

System No. of Range Avg. Dev. (%) Data

l Data Points wit% MeOH This Work Others’ Reference
NaCl-Methanol-Water 11 0-100 4.1 6.1** a
KCl-Methanol-Water 12 0-100 4.6 - a
NaCl-KCl-Water 6* 3.0 0.6*** b
NaCl-KCl-Methanol-Water 14 10-40 4.0 — ¢

a; Akerlof and Turck{5), b; Cornec and Krombach{4], ¢; Present work, *; solid-solid-liquid point was excluded, **; es-
timated from experimental AG? by the method of Ratsogi and Tassios[6], ***; calculated by the method of Pitzer and

Kim[7].

Table 2. Solubility data of KCl in NaCl-MeOH-Water at 298.15K

Solubility ot KCI

Solvent NaCl Conc. Solvent NaCl Conc. Solubility of KCI
wt % MeOH mol kg1 mol kg-1 wt % MeOH mol kg-! mol kg-!
10 0.5 3.42 30 0.5 1.75
1.0 3.15 1.0 1.56
2.0 2.61 1.5 1.34
3.5 2.07 4.0 0.5 1.20
20 0.5 2.51 1.0 1.00
1.5 1.97 2.0 0.68
2.5 1.56
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NOMENCLATURE

activity of an electrolyte [-]

function defined by Eq. (8)

Gibbs free energy [Jmol™]

standard Gibbs free energy [Jmol™]
standard Gibbs energy of solution [Jmol™]
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H : function defined by Eq. (9) 3. Han, G.S.: “Solubilities of Electrolytes in Mixed
K : solubility product [-] Electrolyte-Mixed Solvent Systems”, M.S. Thesis,
m : molality of an electrolyte [mol kg"] Korea Univ. (1988).
R : gas constant [8.314 JK 'mol™] 4. American Chemical Society, “Solubilities, In-
T : absolute temperature [K] organic and Metal-Organic Compounds”, Wash-
Y, : activity coeff. of an electrolyte [-] ington D.C. (1965).
5. Akerlof, G. and Turck, H.E.: J. Am. Chem. Soc., 57,
REFERENCES 1746 (1935).
6. Rastogi, A. and Tassios, D.: Ind. Eng. Chem. Res.,
1. Kim, H.D. and Lee, C.S.: Hwahak Konghak, 27(4), 26, 1344 (1987).
548 (1989). 7. Pitzer, K.S. and Kim, J.J.: J. Am. Chem. Soc., 96,
2. Cruz, J. and Renon, H.: AIChE J., 24, 817 (1978). 5701 (1974).
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