
Physicochemical Techniques

Is a technique used to separate and identify the 
components of a mixture.

chromatography provides a way to identify 
unknown compounds and separate mixtures

Chromatography

Derived from the Greek word Chroma meaning colour and 

Graphein meaning writing.



Definition:

Chromatography is defined as a procedure of separation

and analysis of organic and inorganic compounds by

dynamic differential migration process in a system

consisting of two or more phases, one of which moves

continuously in a given direction and in which the

individual substances exhibit different mobilities by reason

of differences in adsorption, partition, solubility, vapor

pressure, molecular size, or ionic charge density etc.

Can be used for both qualitative and quantitative purposes  



Classification of Chromatography

Can be classified in three different ways:-

▪ Based on Shape of chromatographic beds: eg Planar

(paper and TLC) and Column chromatography

▪ Based on the physical state of mobile and stationary phase

eg: gas and liquid chromatography

▪ Based on mechanisms of separation> eg: Ion exchange

chromatography, partition and adsorption chromatography.





Some examples of Chromatography Applications

➢ separating mixtures of amino acids, protein, 

carobohydrates

➢ identifying and analysis of unknown compounds 

hormones, drugs, vitamins

➢ establishing the purity or concentration of compounds by 

both quantitative and qualitative analysis

➢monitoring product formation in the pharmaceutical and 

biotechnology industries



Commonly used terms in chromatography

1. Solute: Mixture to be separated

2. Sorbent: Stationary Phase

3. Solvent or developer: Mobile Phase

4. Support/Matrix: the solid on which sorbent or stationary 

phase is bound.

5. Column: A tube filled with sorbent and solvent

Mobile Phase:
The Phase that travels through the column (gas or liquid) –

transport sample through the column.

Stationary Phase:
Immiscible solid or liquid phase that fixed in place in the 

column or on a solid support – retain analytes within the column.



Partition Chromatography:
• Developed by Martin and Synge in the 1940s. 

• They were awarded by Nobel Prize in Chemistry in 1952, for 

developing methodology for partition chromatography. 

Principle: Partitioning or distribution of the solute (sample)

between the two phases, i.e. stationary and mobile i.e. separation

based on its partition coefficient .



Partition coefficient: Ratio of concentrations of the solute 

in the two phases i.e. stationary and mobile phase respectively

• The sample is partitioned between these two phases, based

on their greater affinity to either one.

• The relative movement of each molecule in the sample is

result of a balance between the driving force (due to

mobile phase) and retarding effects.



Reference:

Physical biochemistry, applications to biochemistry and molecular biology, second edition 
(Freifelder, David). Publisher : W. H. Freeman; Second edition (August 15, 1982)
ISBN-13: 978-0716714446 ISBN-10: 0716714442

Sheehan, David, 2009– Physical biochemistry : principles and applications / David Sheehan. – 2nd ed.. 
ISBN 978-0-470-85602-4 (hb) – ISBN 978-0-470-85603-1 (pb) 1. 


