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ABSTRACT. The electric conductances of dilute solutions of alkali chlorides (LiCi, NaCl, KCI,
RbCl, CsCl) in a series of acetone-water and formic acid-water mixtures were determined respec-
tively at 30°C.

The results of the conductances of alkali chlorides in acetone-water mixtures were analysed by
the Debye-Hiickel-Onsager equation and the variations of limiting equivalent conductances with the
compositions of acetone-water mixtures were explained in terms of selective solvation of electrolytes.

The conductances of dilute solutions of alkali chlorides in formic acid-water could not be analysed

because of the strong ionic atmosphere of solvent itself.
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Table 1. Properties of acetone~water and formic acid-water(d; : density, 7 : viscosity, € : dielectric

constant)
Solvent dy (g-mil™1) o {poise) €*

Water 0. 99564 0. 008007 76.73
0.1 0. 95749 0. 011708 61. 59
Acetone-water 0.2 0.92411 0. 011769 50.33
(mole fraction acetone) 0.3 0. 89520 0. 009955 41.98
0.4 0. 36982 0. 007811 35. 69

o 0.1 1. 04502 0. 009222 —

Formic acid-water 0.2 1. 08743 0. 010319 -

(mole fraction formic acid) | 0.3 1.11704 0. 011161 —

0.4 1. 14451 0.012117 -

*Ref. 21

Table 2. Coefficient for density increment,

acid-water at 30°C.

@ for solutions of alkali chlorides in acetone-water and formic

ds 6
Solvent
(g-ml™) LiCl NaCl KCl RbCL CsCl
Water 0. 99568 0. 0216 0. 0406 0. 0472 0. 0936 0.1238
0.1] 0.95732 0. 0371 0. 0428 0. 0606 0. 1032 0.1285
Acetone-water 0.2 0.92412 0. 0408 0. 0448 0. 0676 0. 1058 0. 1341
(mole fraction acetone) 0.3 0. 89537 0. 0460 0. 0596 0. 0653 0. 0942 0.1283
0.4 | 0.86972 0. 0508 0. 0610 0. 0635 0. 0895 0. 1248
o 0.1] 104479 0. 0446 0. 0535 0. 0664 0. 0863 0.1111
Formic acid-water 0.2| 1.08762 0. 0253 0. 0404 0. 0483 0. 0887 0. 1250
(mole fraction fomic acid)| 0.3 1.11868 0. 0244 0.0414 0. 0442 0. 0830 0. 1231
0.4 1.14469 0. 0234 0. 0382 0. 0424 0. 0821 0. 1189
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Fig.1. Aws. C1/2 plot for alkali chlorides in 0. 4 mole
fraction acetone-water at 30°C (as typical one) — :
observed, - : calculated.

Table 3. Limiting equivalent conductance, Ay for alkali chlorides in acetone-water at 30°C.

Solvent Ao (ohm™-cm?)
(mole fraction acetone) LiCl NaCl KCl RbCl CsCl
0.0 140.0 150. 2 167.4 179.2 182.2
0.1 81.4 90.1 105.5 108.9 108.6
0.2 71.9 77.8 88.8 90. 8 88.4
0.3 69.5 77.3 84.0 88.1 87.5
0.4 73.2 80.4 87.6 86. 9 86. 6

Table 4. Limiting slope of Onsager equation for alkali chlorides in acetone-water at 30 °C.

Solvent Limiting slope (S’ : observed, S : calculated)
(mo].e fraction LiCl NaCl KCl RbCl CsCl
acetone) S’ ( S l S \ S ‘ S k S l S’ ‘ S i S’ ! S
0.0 98.1 94.5 96.2 | 111.3| 106.1} 120.5| 108.9 | 118.3 | 109.6
0.1 88.3 77.6 80.4 | 105.3 85.4 | 108.3 86.5; 110.4 86.4
0.2 105.0 88.0 90.5 | 120.6 95.3 | 123.2 96.2 | 115.6 95.1
0.3 125.6 | 113.1 117.5 | 145.9| 121.3 | 120.8 | 123.7 | 12L.6 | 123. 3
0.4 159.6 | 178.4 | 165.2 | 120.0 I 164.7 ¢ 123.8 | 164.4

132.3 1 154.7 | 148.1
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Fig.2. Ay of alkali chlorides in acetone-water as a
function of solvent composition at 30 °C.
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Fig.3. Limiting Walden product for alkali chlerides
in acetone-water and viscosity of acetone-water.
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Table 5. Specific Conductivity of alkali chlorides solutions in 0.4 mole fraction formic acid-water at 30 °C

(as typlCd] one)

C (k ko) 105 (ohrn'1 cm‘l) *ko 10G 66. lohm™t.cm™!
(mole-1-1) L1C1  NaCl | Kl RbCI CsCl Average
0. 0200 17- 0 16.5 17.1 16.0 16. 3 16. 6
0. 0150 11.4 11.7 13.0 11.9 12.5 12.1
0. 0100 8.7 &7 9.0 8.5 9.1 8.8
0. 0075 6.1 6.0 7.0 5.7 6.4 6.2
0. 0048 4.2 3.8 4.7 3.5 3.8 4.0
0. 0025 2.5 2.1 2.9 2.0 2.1 2.3
0. 0010 1.5 1.0 1.6 1.0 1.0 1.2
F able 6 AV erage spec1ﬁc conduct1v1ty of alkah chlondes in formic acid-water’at}30-°C.
c (Ie k) 106 (ohm‘l cm1)
(Mole fraction of formic acid)
(mole-I-1) -
0.1 0.2 0.3 0.4
0. 0200 23.3 18.6 18.7 16. 6
0. 0150 18.0 14. 0 4.1 12.1
0. 0100 13.5 11.8 10.8 8.8
0. 0075 9.5 6.9 7.5 6.2
0. 0048 58 4.5 3.0 4.0
0. 0025 3.1 2.8 3.1 2.3
0. 0010 1.0 0.9 1.5 1.2
o) FHEE Table6 ol T3l eh. o] FellA
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