INTRODUCTION

Gas chromatography consists of Gas Solid Chromatography (GSc) ang
Gas Liquid Chromatography (GLC). In both types, gas is used as mobjle
phase and either solid or liquid is used as stationary phase.

GSC is not widely used because of limited number of station
phases available. In GSC, the principle of separation is adsorption. Ggc
is used only in case where there is less solubility of solutes in stationary
phase, which is rare. Therefore all the discussions in this chapter referg

to GLC technique only.

PRINCIPLE OF SEPARATION

The principle of separation in GLC is partition. Gas is used as
mobile phase. Liquid which is coated on to a solid support is used as
stationary phase. The mixture of components to be separated is converted
to vapour and mixed with gaseous mobile phase. The component which
is more soluble in the stationary phase travels slower and eluted later.
The component which is less soluble in the stationary phase, travels faster
and eluted out first. No two components has the same partition co-efficient
for a fixed combination of stationary phase, mobile phase and other
conditions. Hence the components are separated according to their
partition co-efficients. (Partition co-efficient is the ratio of solubility of
a substance distributed between two immiscible liquids at a constant
temperature) '

CRITERIA FOR COMPOUNDS TO BE ANALYSED BY
GAS CHROMATOGRAPHY

Two important criteria are

1. Volatility: Unless a compound is volatile, it cannot be mixed with
mobile phase. Hence volatility is important.

2. Thermostability: All the compounds will not be in the form of
vapour. There will be solid as well as liquid samples. Hernce t(r)
convert them to a vapour form, they have to be heated to 2 high®

temperature. At that temperature, the compounds have 10 2?
thermostable. If they are not thermostable, the compounds carg
osed-

be analysed by Gas chromatography, since they will be decomP
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oRACTICAL REQUIREMENTS

Carrier gas

Flow regulators and flow meters
Injection devices

Columns

Temperature control devices
Detectors

Recorders and Integrators
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Fig 17.1. Gas chromatographic apparatus
1. CARRIER GAS

The choice of carrier gas determines the efficiency of chromatographic
S€paration. Most widely used carrier gases are Hydrogen, Helium, Nitrogen
and Argon.

Hydrogen: It has better thermal conductivity, low density. It is useful
in case of thermal conductivity detector and flame ionisation detector. The
disadvantage is that it reacts with unsaturated compounds and it is

inflammaple.

‘ Hellum: It also has excellent thermal conductivity, but it is expensive.
It is g good carrier gas when used with thermal conductivity detector.

Nitrogen: It is inexpensive but has reduced sensitivity.
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