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Construction of Gas-Adsorption Chromatography
and its Application

Sumio OnkosHl1, Yuzaburo Fuiita and Takao Kwan

Abstract

A conventional gas adsorption chromatographic apparatus was constructed with
materials readily available in this physicochemical laboratory. Gas-adsorption chromato-
graphy was then investigated as a tool for quantitative analyses of low boiling gases
such as air, carbon monoxide, methane, acetylene, carbon dioxide, ethylene and ethane.

Activated charcoal was found to be better adsorbent to separate the sample gases
than silica gel and powdered brick. Using hydrogen as a carrier gas, air, carbon mono-
xide and methane were separated within a retention time 10 min with charcoal column
length 2.5 m, column temperature 45°C and flow rate 38 m{ per min. Complete separa-
tion of air, methane, acetylene, carbon dioxide, ethylene and ethane was also possible
under a similar experimental circumstances except at the column temperature 148°C.

The relation of the gas amount taken for analysis with the area under a peak in
the chromatogram was determined beforehand with most of the sample gases. A known
mixture of the gases was then passed through the column to obtain an adsorption chro-
matogram. The amount of the gas taken and the one calculated from the peak area
were compared with the following results:

Air CO CH: CH=CH C(CO; CH:=CH.

Amount of gas

taken cm® STP 10 0.86 0.88 23 2.8 2.2

Amount of gas

cale. cm® STP 099 08 083 2.3 22 2.1
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