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Column chromatography is a chemistry technique for isolating a single
chemical component from a mixture that has been dissolved in a fluid.
It separates substances via differential adsorption of compounds to the
adsorbent, which allows them to be separated into fractions as the compounds
travel along the column at various speeds. This approach can be used to
purify materials that will be employed in future studies on a small or big scale.
Adsorption chromatography is one example of this method.

Regardless of the many forms of chromatography, such as liquid
chromatography, gas chromatography, ion-exchange chromatography
and affinity chromatography, they all follow the same basic principles. The
constituent components of the mixture move at different speeds when the
mobile phase and the mixture that needs to be separated are injected from
the top of the column. When compared to components with higher adsorption
and affinity to the stationary phase, the components with lower adsorption and
affinity move quicker. The fast-moving components are removed first, followed
by the slow-moving components.

Column chromatography is simple and the most popular separation and
purification technique. Both solid and liquid samples can be separated and
purified by column chromatography. Column chromatography consists of a
stationary solid phase that adsorbs and separates the compounds passing
through it with the help of a liquid mobile phase.

Parts inside a mix are separated into sections according on their
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predilection for the portable stage. As a result, if the parts are of different polarity
and a portable period of an unmistakable extremity is passed through the
section; one segment will pass through it faster than the other. Since particles
of a similar compound will by and large move in gatherings, the mixtures are
isolated into particular groups inside the section. On the off chance that the
parts being isolated are hued, their comparing groups can be seen. In any case
as in superior fluid chromatography (HPLC), the presences of the groups are
recognized utilizing other instrumental investigation strategies, for example,
UV-VIS spectroscopy. The accompanying figure shows the relocation of two
parts inside a combination.

The mobile phase, also known as the eluent, is a solvent or a combination
of solvents that is used to transport molecules through the column. In order to
reduce the time and volume of eluent required to conduct the chromatography,
it is chosen such that the retention factor value of the chemical of interest
is generally about 0.2-0.3. The eluent was also chosen to allow for efficient
separation of the various components. The eluent is optimised in small scale
pre-tests, often utilising thin layer chromatography (TLC) with the same
stationary phase.

Uses of column chromatography
« Active compounds are isolated via column chromatography.
« It's extremely beneficial for separating chemicals from mixtures.

«  Column chromatography is used to estimate drug concentrations from
drug formulations; it is also used to eliminate contaminants.

» Aids in metabolite separation from biological fluids.
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