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Measurement of the Solubilities of Fron Gases in Alcohols
BOR M 4+
Teruo MIYAMOTO*
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ABSTRACT

The solubilities of Fron gases in a series of alcohols are determined at a partial
pressure of 1 atm. and 25C. Fron gases used in experiment are Fronl2 composed of
chlorine, Fronl52 and FronC 318 which are free from chlorine. In the most solvents
Fronl2 is more soluble than others. The solubility of Fron C 318 is appreacibly small
compared with other gases. The experimental values obtained are correlated with the
modified regular solution theory by Gjaldbaek et al. using the solubility parameter and
the dielectric constant.
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: Vacuum pump @: Chilled trap ®: Vacuum gauge

Fron gas cylinder ®: Mercury manometer ®: Compressor

: Aspirator ®: Gas burette(100ml) ©®: Gas burette(20ml)
: Gas burette(20mlx4) @), ©@, @: Mercury trap

: Constant temperature thermostat @: stirrer

: Solubility vessel €D, €2, €: glass cock

Fig.l. Experimental apparatus for the measurement of the solubility of

gas in liquid.
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Table 1. The properties of Fron gases at 25C.

Gas M.W. AHV Tb 82 Vz a logxi x;
Fronl12 CCl,F, 120.91 4772 243.4 6.04 92.23 64.3 —0.7865 0.1635
Fron152 CHF,.CH, 66.05 5170 249.2 7.22 72.50 44.3 —0.7450 0.1799
FronC318 (CF,), 200.03 5555 267.3 5.69 135.16 74.9 —0.4699 0.3389
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Fig.2 The dependency of the solubilities on temperature
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Table 2. The properties of solvents used in experiment at 25C and

the solubilities of Fron gases expressed in mole fraction, x,X10?

solvent
H,O
CH,;0H
C,H;0H
C;H,0OH
1—C,H,;OH
C.H,0H
i—C,H,0H
CsH,,;OH
C+H.:OH
C,H,;sOH
C:H,;0H
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solubilities x,%x10?
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AFronC318 / CH30H
0.05F mFronC318/ CzHsOH

A € Fronl2 Fronl52 FronC318

4 18.07 78.5 0.0055 0.019 0.096
.3 40.7 32.8 2.13 0.58 4,31
7 58.6 24.3 3.37 0.83 4.28
.0 75.1 21.1 4,14 0.91 4.00
.1 77.0 18.3 4.31 1.30 4.11
4 92.0 17.8 4.79 0.99 3.99
.0 92.9 17.95 4,96 1.32 3.97
4 108.7 15.2 5.23 1.11 3.88
.0 125.3 13.33 5.53 1.15 3.89
.9 143.0 6.16 1.16 4.04
3 157.1 3.64 6.50 1.27 4.13
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Fig.3 The dependency of the solubilities on partial pressure of gas.
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