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Introduction to Chromatography 

• Chromatography is a powerful separation technique that finds
applications in all branches of science.

• Invented and named by the Russian botanist Mikhail Tswett, who
initially employed the technique to separate various plant pigments.
The separated pigments appeared as colored bands on the column,
which accounts for the name for the above method (Greek chroma
meaning "color“ and graphein meaning "writing").

• Chromatography defined as a separation technique based on the
different interactions of compounds with two phases, a mobile phase
and a stationary phase, as the compounds travel through a supporting
medium.

• The two phases are chosen so that the components of the sample
distribute themselves between the mobile and stationary phase to
varying degrees.
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Classification of Column Chromatographic Methods

3Principles of Instumental Analysis: Skoog, Holler and Crouch



• The analytes interacting most
strongly with the stationary
phase will take longer to pass
through the system than those
with weaker interactions.

• These interactions are usually
chemical in nature, but in some
cases physical interactions can
also be used.
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Elution in Column Chromatography 

Principles of Instumental Analysis: Skoog, Holler and Crouch



Distribution constants

A (mobile phase) A (stationary phase)

KD

where: KD = equilibrium constant for the distribution of A between the 
mobile phase and stationary phase

KD =
[n]stationary phase  /Volumestationary phase

[n]mobile phase / Volumemobile phase

KD =  (aA)S/ (aA)M =  (cA)S/ (cA)M

Ideally K is independent of solute concentration.
When Distribution/partition coefficient  is constant over a wide range of solute 
concentrations, chromatography is termed as linear Chromatography and results in 
symmetric  Gaussian type peaks.
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Migration Rates of Solutes



Wh

Wb

Where:
tR = retention time
tM = void time
Wb = baseline width of the peak in time units
Wh = half-height width of the peak in time units
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Retention Time



• Time from injection to component reaching the detector is called retention
time.

• A solute’s retention time or retention volume in chromatography is directly
related to the strength of the solute’s interaction with the mobile and
stationary phases.

tM = time for unretained component to reach detector also called the dead
time/void.

tS= Time spend by the analyte in the stationary phase.

Retention Time



The separation of solutes in chromatography depends on two factors:
• a difference in the retention of solutes
• a sufficiently narrow width of the solute peaks

A similar plot can be made in terms of elution volume instead of elution
time. If volumes are used, the volume of the mobile phase that it takes
to elute a peak off of the column is referred to as the retention volume
(VR) and the amount of mobile phase that it takes to elute a non-
retained component is referred to as the void volume (VM).

Peak width & peak position
determine separation of peaks
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The Relationship between Retention Time and Distribution constant

To relate the rate of migration of solute to its distribution constant, we express 
the rate as a fraction of the velocity of the mobile phase:

The two volumes can be calculated 
from the method by which column is 
prepared. 
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The Retention Factor

•The retention factor k is an important experimental quantity widely used to
compare the migration rates of solutes in columns. 

• It is independent of the geometry and on volumetric flow rate. 

Ideal value=1 to 10

Adjusted retention time  (tR’)
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The Selectivity Factor

11Reference: Principles of Instumental Analysis: Skoog, Holler and Crouch


