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CHROMATOGRAPHY TECHNIQUE 
 

Rakesh Kumar Gupta 
 
Abstract 

Since 1950 gas chromatography has proved to be a powerful tool for analysis of organic material. It is very handy for the 
analysis of low level of pesticides in the environment and analysis of volatile liquids, vapour and gases.  

In a unique application of HPLC technology, Woolson and Aharomsan of pesticides degradation laboratory, Maryland, USA, 
coupled waters HPLC instrumentation with graphite furnace atomic absorption to speculate and analyze arsenical pesticides and their 
metabolites from soil. Compound have to be separated by liquid chromatography using solid absorbent of small partical size, 5-10 μm, 
and high pressure of 300-3000 psi for steady flow of solvent. This technique is called high pressure liquid chromatography or high-
performance liquid chromatography (HPLC), which is very convenient for non-volatile solutes. 

 
Keywords:Chromatography, Organic, Pesticide, Instrumentation,Metabolites. 
 
Introduction 

Gas Chromatography is based on the principle that when mixture of volatile materials, transported by a carrier gas is led 
through a column containing an absorbent solid phase or more commonly, an absorbing liquid phase coated on a solid material, each 
volatile component will be partitioned sbetween the carrier gas and the solid or liquid. depending on the retention time in the column, 
the volatile component will emerge for the column a different time and finally be deducted by a suitable detector. This permit both 
qualitative and quantitative analysis. 

 
Gas Chromatography 

 
The career gas is Ar, He, N2 or H2, H2 is not prepared because of its fire and explosion hazards and its reactivity towards 

reducible and unsaturated sample. The flow rate (60-80 ml/min) of the career gas must be controlled. The sample is inducted as a 
single compact plug into the career gas stream. In case of liquid sample. The injection chamber must be heated to vapourise the liquid 
rapidly avoids tailing or spreading of the peaks.  
 
Procedure  

In gas solid chromatography (GSC), the fix face consist of a solid material such as granular SiO2, Al2O3 or C. The more 
common type is gas liquid chromatography (GLC) in which the fixed face is non-volatile liquid (Silicon Oil, Polyethylene Glycol etc.) 
held as a thin layer on a solid support (Diatomaceous earth or crushed fire brick, 60-80 mesh or 100-200 mesh size). The packet 
column is usually 4 mm (i.d.) tubing of stainless steel or glass, either bent in a V shape or coiled. Length of such tubes are from 120 
cm to 150 cm. 

 
A Gas chromatograph (both column and detector are enclosed in a thermostate chamber) 
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It has been recent trend to use capillary Gas Chromatography (where capillary column 0.25 mm inside diameter and 50 m 
long) can resolve up to several hundred components from a single sample. The capillary column may be metal, glass or organic 
polymer, in which the walls act as a support for the stationary liquid face. They are superior to packed column in term of separation 
and efficiency.   

 
Flame-Ionization detector for Analysis of hydrocarbons 

 
For gas chromatography the sample must show at least a few mm vapour pressure at the highest temperature at which it is 

stable. In several cases, where organic compound cannot be chromatographic directly, they may be converted to derivative (eg. Esters) 
which are amenable to gas liquid chromatography. Aqueous solution cannot be use for gas liquid Chromatography the component 
must be brought into organic solvent such as Benzene, Chloroform, Dichloromethane and Hexane by solvent extraction.  

 
The selectivity as well sensitivity for gas liquid chromatography are determine by the detector. The temperature of 

thermostatic jacket surrounding the column and detector may be maintained between 50 °  - 300 ℃  or varied for temperature 
programming, depending on requirement. The most common detector is the thermal conductivity cell which respond to change in the 
thermal conductivity of gases passing over it. Another detector is the electron capture detector which operate through capture of 
electron emitted by β  source (eg. 90Sr). this is specifically useful for halogenated hydrocarbons and phosphorus compounds 
(pesticides). 
 
Gas chromatographic determination of Carbon Mono Oxide 

Low level of carbon mono oxide (< 10 PPM) can be convensialy measured after catalytic deduction by H2 over a Ni catalyst 
at 360℃ by gas chromatography with a flame ionization detector.  

 
CO + 3H → CH + H O 

The sample is feed into the sample loop on a six-port rotator gas sample valve. 
 
 
 
 
 
 
 

Gas Chromatographic determination of CO 
 

 
Gas Chromatography of Organochlorine pestisides 
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High Performance liquid chromatography (HPLC) 

While GLC is extremely useful for many analyses, effecting separation and quantitation of components in mixture at very 
low level, it fails in the case of compounds which have low vapour pressure or are unstable at elevated temperatures. Such compounds 
have to be separated by liquid chromatography using solid absorbent of small particle size, 5-10μm, and high pressure of 300-3000 psi 
for steady flow of solvent this technique is called high pressure liquid chromatography or high-performance liquid chromatography 
(HPLC), which is very convenient for non-volatile solutes.  
 
 
 
 
 
 
 

High Pressure Liquid Chromatograph 
 
Procedure  

The solvent is taken up through filter by pump, fed to rotary injection Valve, fitted with sample loop, filled from microsyring 
M and then to column, detector and waste. The output is displayed on recorder. The solvent pressure is indicated on gauge. The pump 
supplies the solvent at a constant pressure up to 4500 psi and low flow rate of a few ml min  the sample size of the order of 1-20 μ L 
of solution. The column C is made of thick-walled stainless-steel tubing, 10 or 20 cm long with a bore of 2-3 mm packed with 
particles 5− 10 μ m which may be: 

(i) Polar solid (Al2O3, Silica gel) for use with low polarity solvent.  
(ii) Bonded face packing silica gel (to which long chain alkile group are bounded, (C8 and C18) by reaction of an alkyl 

chlorosilane with SiO2) which are suitable for use with polar solvent such as aqueous ethanol.  
(iii) Ion exchange resin, useful for the separation of amino acid or inorganic anions.    

 
 
 
 
 
 
 
 
 

Separation of some water pollutants on 10-micron silica micropartical absorbent 
 

In gas liquid chromatography it is stationary phase and the temperature which are key factor affecting the separation of 
mixture. But in HPLC it is the choice of solvent mixture which determine the efficiency of sepration. Gradient illusion with a solvent 
of gradually changing composition in HPLC in the GLC counterpart of temperature programming.  

 
The detector uses in HPLC measure a property of the solution of solute. The solution property may be either refractive index 

or comductance where the solute property may be measured by spectrophotometer or spectrofluorimeter. 
 

A preconcentration step by solvent extraction and evaporation to small volume is obtained required prior to HPLC, as in 
GLC. This is particularly necessary for the analysis of PAH in water or pesticides residue in food. Alternatively, water sample may be 
absorbed on a solid absorbent (C8 or C18 bonded silica gel) followed by desorption in a solvent which is directly feed into as HPLC 
column. A solvent of lower polarity eg. Aqueous CH3OH, gradually changing to pure CH3OH, ensure good sepration on a C-18 
bonded Silica gel.  

Some Other HPLC Seperation are listed 
Compound  Column Solvent  Detector  
Chlorinated Hydrocarbon pesticides  Silica Gel n-heptane Refractometer 
Caffeine  Silica Gel CH OH / NH OH Spectrophotometer(UV) 
Steroids  Silica Gel CH Cl / CH OH Refractometer 
Polyaeromatic Hydrocarbon Silica Gel n-heptane Fluorimeter 
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Separation of major arsenic metabolites {1, Trimethyl arsenooxide (TMA); 2, Arsenite (As ); 3, Dimethyl arsimic acid (CA); 4, 
Methane arsenic acid (MMA); 5, Arsenate (As )} 

 
In a unique application of HPLC technology, Woolson and Aharomsan of pesticides degradation laboratory, Maryland, USA, 

coupled waters HPLC instrumentation with graphite furnace atomic absorption to speculate and analyze arsenical pesticides and their 
metabolites from soil.  
 
Conclusion  

Since 1950 gas chromatography has proved to be a powerful tool for analysis of organic material. It is very handy for the 
analysis of low level of pesticides in the environment and analysis of volatile liquids, vapour and gases. Aqueous solution cannot be 
use for gas liquid Chromatography the component must be brought into organic solvent such as Benzene, Chloroform, 
Dichloromethane and Hexane by solvent extraction. In gas liquid chromatography it is stationary phase and the temperature which are 
key factor affecting the separation of mixture. But in HPLC it is the choice of solvent mixture which determine the efficiency of 
separation. Gradient illusion with a solvent of gradually changing composition in HPLC in the GLC counterpart of temperature 
programming. In a unique application of HPLC technology, Woolson and Aharomsan of pesticides degradation laboratory, Maryland, 
USA, coupled waters HPLC instrumentation with graphite furnace atomic absorption to speculate and analyze arsenical pesticides and 
their metabolites from soil.  
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