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Abstract—Activity coefficient of NaCl in NaCl-KCl-Methanol-Water System was measured at 25C up to
the total electrolyte concentration of 1 mol/kg using ion selective electrodes. The maximum error expected
was 5% and the experimental results showed close agreements with published data at low concentrations.
Also calculated results by Kim and Lee’s thermodynamic model( 1] agreed with the experimental data within

2% error.
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Table 1. Molality-E.M.F. data and E° in NaCl-KKCI-CH;OH-H;O solutions

concentration in mole/kg solvent

10 wt% CH;OH

20 wt% CH3;0H

myc=0.0 mga =05 mge=0.0 mgca=0.5

MNaCl E/NV MNACI E/NV MNAC) E/N MNaCl E/NV

0.0010 —.0173 0.0301 0.2087 0.0053 0.0433 0.0501 0.1980

0.0120 0.1062 0.0595 0.2273 0.0095 0.0697 0.1000 0.2172

0.0490 0.1737 0.1034 0.2432 0.0201 0.1061 0.1507 0.2292

0.1060 0.2099 0.5022 0.2957 0.0502 0.1497 0.1999 0.2387

0.4900 0.2811 0.0806 0.1720 0.2502 0.2448

1.0430 0.3174 0.1006 0.1820 0.2998 0.2520
0.3002 0.2326 0.3502 0.2575
0.4991 0.2562 0.4001 0.2619
0.7002 0.2725 0.4502 0.2661
0.9003 0.2869

°=(.3391 E°=0.3158
30 wt% CH,;0H 40 wt% CH;0H
mkcl= 0.0 Mmgc == 0.5 mMgc = 0.0 mgo— 05

Myact E/NV MINACI E/V NGl E/V my.cl E/N

0.0010 0.0209 0.0351 0.2472 0.0050 0.0383 0.0501 0.1916

0.0091 0.1303 0.1247 0.2835 0.0089 0.0654 0.1001 0.2095

0.0400 0.2007 0.4478 0.3261 0.0202 0.1032 0.1502 0.2220

0.0801 0.2331 0.0504 0.1442 0.1994 0.2307

0.1510 0.2624 0.0799 0.1662 0.2500 0.2378

0.2010 0.2749 0.1002 0.1769 0.3000 0.2441

0.5100 0.3174 0.3001 0.2262 0.3502 0.2495

0.7500 0.3349 0.5001 0.2489 0.4000 0.2540
0.6999 0.2636 0.4500 0.2584
0.9000 0.2751

E°=0.3777

E°=0.3135
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Fig. 1. Activity coefficients of NaCl in the NaCl-KCI-CH;-
OH(10 wt%)-H,O solution.
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Fig. 2. Activity coefficients of NaCl in the NaCl-KCI-CH;-
OH(20 wt%)-H;O solution.
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Fig. 3. Activity coefficients of NaCl in the NaCl-KCI-CH:-
OH(30 wt%)-H,O solution.
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Fig. 4. Activity coefficients of NaCl in the NaCI-KCI-CH;-
OH(40 wt%)-H,O solution.
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NOMENCLATURE

D¢ :dielectric constant in solvent [J™'C?m~!']

E° :standard electrode potential of ion [Volt]

F  Faraday constant [9.648X10* Cmol ']

I, :ionic strength [molkg ']

m; :no. of moles of component j per kg solvent
[mol]

R :gas constant [8.314 J°K 'mol ]

T :absolute temperature [K]

p :solvent density [gem %]
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