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Separation of Gases by Means of Gas Chromatography (VI)
—— Separation of Saturated Hydrocarbons and Energy of

Adsorption on Molecular Sieve 3A —

Kazuharu TAKIZAWA

Abstract

Molecular sieve 3A (30-60 mesh) in the column of 1.000 X4 mm (I.D.) was used for the estima-
tion of the mechanism of separation and the equilibrium of adsorption of ethane, propane, iso-

butane and n-butane mixtures.

Equilibrium coefficient for adsorptions, K, obtained from the

measurement of retention time of saturated hydrocarbons in Gas chromatrogrophy. The free
energy of adsorption was calculated by using the equation 4G=—RT In K. Their results were

discussed thermodynamically.
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Fig. 1. Relation between retention times (1.0/min)

and temperature.
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Fig.2. Relation between retention Times (1.0/

min) of lower hydrocarbons as a function of
temperature.
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Fig. 3. Effect of temperture on lower hydrocarbon
resolution.
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Fig. 4. Partition coefficient of hydrocarbons as a
function of temperature.
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Table 1. Gibbs free energy (J/mol) of lower hydro-
carbons from G=—2.303 RT log K.

Temperature and
Thermal energy
Sample J/mol
0°C (273 K) 25°C (298 K)
C,H, + 1,200 -+1,900
C,Hg — 2,600 —1,900
i—C,H,, — 5,400 —5,000
n—CH,, —10,400 —7,100
R: SiEH
T: 57 LE8E
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