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Separation is needed before analysis

• Homogenous appearance, biological samples are 

complex mixture of different substances. 

Example: (a) green plants mixture of different 

pigments. (b) Black ink is a mixture of different 

colored materials. 

• Due to complexity of mixture & presence of 

interfering substances, it is difficult to analyze the 

target / desired components, even after using modern 

tools of biology.

• Thus removal of interference & separation of desired 

components is necessary.

• Some of these materials can be separated by the 

methods given in following table.



Methods of Separation
Physical & Mechanical: Hand picking, blowing, sieving, 

freezing & thawing, Using machine for the purpose.

Masking: Immobilization of interference as non-reactive 

complex

Mechanical Phase Separation: 

(a) Precipitation & filtration: Difference in solubility of 

compounds formed.

(b) Distillation: Difference in volatility. 

(c) Extraction: Difference in solubility in 2 immiscible 

solvents.

(d) Ion exchange: Difference in stability of reactants with 

ion-exchange resins.

Chromatography: Difference in rate of movement of solute 

through a stationary phase.

Electrophoresis: Difference in migration rate in an 

electrical field gradient.



What is chromatography?

Chromatography is a method of separation of organic & inorganic 

compounds so that they can be analyzed and studied. 

Analysis of a compound enables to understand its role in life.

Chromatography means "color writing" .

The technique was invented by a Russian botanist in 1903 - M.S. 

Tswett.

He separated out pigments from green leaves  using a glass column.

Chromatography is such an important technique: 2 Nobel prizes 

awarded. 

Over 60% of chemical analysis is done with chromatography or its 

variation.

It is based on differential migration: solutes migrate & resolve on a 

stationary phase through a mobile phase. Solutes with a greater 

affinity to mobile phase will move faster than the solutes that have 

more affinity to the stationary phase. 

As the solutes move through the stationary phase they separate. 

This is called chromatographic development.







Chromatography : Different  Terms,

Components & Phases

Stationary phase: Or Chromatography surface on which target 

substances get separated or resolved.

Mobile phase:  Or solvent or carrier which flows over the stationary 

phase & carries target substances  along with. Sometimes it is known 

as developer.

 Chromatograph: Or  chromatogram is the system of result for 

observation & analysis when work is done

 Resolution: Differential separation of components. 

 Detection: Methods that enable to observe or detect the separated  

components

 Types: Different types  on the basis of stationary phase formate
 Basically 2 main types: (a) Planer – Paper, TLC (b) Column

 Mechanism (Principle):  (a) Adsorption (b) Partition (c) Ion exchange (d) 

Exclusion (e) Affinity

 Mobile phase):  (a) Liquid (2) Gas (3) GLC (4) HPLC

 Direction of flow: (a) Ascending (b) Descending

 Dimensions: (a) Single d (b) 2 – D, (c) Radial



The general principle.

 Use – to separate and identify 

components of mixtures.

 Several different types - paper, thin 

layer, gas-liquid.

 All use the principle of “partition”-

affinity between two phases, to 

separate mixtures of substances.

 Stationary phase & mobile phase.

 Compounds with greatest affinity for 

mobile phase travel further.



Chromatography basics

 Mobile and Stationary

phase

 Retention - Migration

 Bands or zones

 Equilibrium!

 Column vs. planar

 Liquid vs. gas vs. SF

 High vs. low resolution

 Partition

 Adsorption

 Ion exchange

 Size exclusion



All chromatography needs:

Chromatography 

Type 

Stationary phase Mobile phase 

Paper Paper Organic or 

aqueous solvent. 

Thin layer Silica gel 

supported on 

plastic film 

Organic or 

aqueous solvent. 

G.L.C. High boiling 

point liquid on 

inert solid 

support. 

Inert gas e.g. 

nitrogen. 

 

 support material – stationary phase

 solvent (or carrier gas) – mobile 

phase.



Chromatography
A. Column Chromatograpgy, 

B. Planar Chromatograpgy – Paper chromatography / TLC



Column Chromatography



Chromatography:  Peak separations



Chromatography:  Peak Resolution

Poor resolution

More separation

Less band spread



Quantitative Analysis

 Peak areas

 Peak height

 Calibration and standards

 Internal Standard method



Summary

 Relate to column chromatography

 Retention times

 Velocities of mobile and component

 Height equivalent of theoretical plates

 Peak or zone broadening

 Resolution



What happens in practice.

 Compounds that have high affinity 

for mobile phase emerge first, 

(most volatile).

 Chromatogram charts recorder 

response against time.

 Each component - separate peak.

 Retention time – characteristic of 

the compound under given 

conditions.



Factors affecting retention 

time:

 length of column

 packing material

 type of carrier gas

 flow rate of carrier gas

 temperature of column.



Separation and identification.



Thin Layer Chromatography - TLC

 Series of spots forms

 Compare samples in 

mixture with known 

substances.

 Measure Rf values.

 Coloured compounds 

& colourless 

compounds.






















