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Regular Soluticns of Gases in Liguids

IT. Concentrated solutions of hydrogen at high pressure

by M. Ge Gonikberg

- In many casdes the emergence of high pressure technique into the domain
of chemical and physico-chemical processes has facilitated operation with
concentrated solutions of gases in liquids. Till now, however, we have not
had at our disposal any theory of concentrated solutions of gases in liquids.
This is due mainly to the lack of experimental data connected with investiga=
tions of the equilibrium concentrations in the liouid and vapour phases.
Unfortunately, most investigations of gas/liquid equilibrium are confined to
the determination of the solubility of the gas; the error involved in the
analysis of the vapour phase makes a perfect interpretation of thesec data
impossible.

The most extensive data we have at our disposal are concerned with
s2lutions of hydrogen in a series of non-polar solvents at low tcmperatures.
These include 1nvest1§at10ns on the equilibrium FQ—N21’2'3 Hp-CO1, 2—CHL shy 5
Hp-C2H),0, and Hp-CoHg /.

For working out the theory of concentrated solutions of gases in liguids
at high pressure we shall try to interpret these data.

Anotrer difficulty in the treatment of the rcsults of the experimental
investigations arises in the errors in the data on the compressibilities of
most mixtures of the gases mentioneds This necessitates calculating the
fugacity of the dissolved gases by the Lewis-Randall ruie8 which is only
valid for low concentrations of the vapour in the solvent in the vapour
phase. This fact reduces still further the amount of data sultable for
calculation purposes,

/e now consider the thermodynamlc equations for solutions of gases in

For an infinitely dilute solution, Henry's Law ié valid at low pressures:i-
fq1 = Kely | (1) ‘

wnere Nq and f4 denote the mole fraction and the fugacity of the dissolved
gas and K the Henry coefficient.

The behaviour of the infinitely dilute solutions at high pressures is
given very satisfactorily by Kritschewsky and Kasarnowsky's Pquatlon.

fq V1(P—P2) .
1og-ﬁ7 = log K + '§:3b3 BT : (2)

where';1 is_the partial molar volume of the dissclved gas, p the total
pressure, ps the vapour pressure of the solvents

In prcv1ous work 10 we attempted to shew the applicability of Hlldebrand'
theory11 ‘of regular sclutions (with certain assumptlons) for solutions of gascs
in liquids at low pressures in the form of cane. (3).
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where f denotes the fugacity of the pure gas at the vapour pressurc of +hc
liquid gas extrapolated t? tempergture T, v apd vo the molar wolumes of the
liquid gases at p = s (a4)2/v4 and (ag)e/ﬁg the square root of the

internal pressure of the components.




