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DESCRIPTION

Chromatography is a technique used to separate, identify, and analyse complex chemical mixtures in a range of
scientific areas. It is based on the principles of differential migration of components in a mixture through a
stationary phase, driven by a mobile phase. The technique finds applications in fields such as chemistry,
biochemistry, pharmaceuticals, environmental science, forensics, and more. The principle of chromatography is
based on theconcept of differential affinity of components in a mixture for the stationary and mobile phases. The
stationary phaseis a solid or liquid medium that retains the sample, while the mobile phase is a liquid or gas that
carries the sample through the system. As the sample travels through the stationary phase, its components partition

between the two phases based on their physicochemical properties, such as solubility, polarity, size, and charge.

There are several types of chromatography, including Gas Chromatography (GC), Liquid Chromatography (LC),
Thin-Layer Chromatography (TLC), and High-Performance Liquid Chromatography (HPLC). Each technique
differs in the nature of the stationary and mobile phases used and the mechanism of separation. Gas
chromatography employs a gaseous mobile phase and a solid or liquid stationary phase, while liquid
chromatography uses a liquid mobile phase and a solid or liquid stationary phase. Thin-layer chromatography
involves the separation of components on a thin layer of stationary phase coated on a solid support, and high-
performance liquid chromatography utilizes high-pressure pumps to achieve rapid and efficient separations.
Additionally, there are specialized variants such as affinity chromatography, ion exchange chromatography, and
size exclusion chromatography that exploit specific interactions for separation. Chromatography has a broad
range of applications across various scientific domains. In the field of chemistry, it is widely used for the analysis
of organic compounds, such as identifying and quantifying the components in a mixture.
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In biochemistry and biotechnology, chromatography is used to purify proteins, nucleic acids, and other
biomolecules from complex biological samples. It allows researchers to isolate and characterize specific
components, aiding in thestudy of biological processes and disease mechanisms. Forensic scientists rely on
chromatography for the analysis oftrace evidence, such as analyzing ink samples, identifying drugs or toxins in

biological samples, and determining theorigin of fibers or explosives.

Chromatography techniques are also utilized in the food and beverage industry for quality control and
authentication. They enable the detection of contaminants, such as pesticides or mycotoxins, and help ensure
compliance with regulatory standards. Additionally, chromatography plays a vital role in the study of natural
products, such as analyzing the chemical composition of plant extracts or essential oils. Over the years,
chromatography has evolved with advancements in technology and instrumentation. Modern instruments offer
enhanced sensitivity, resolution, and automation, enabling faster and more accurate analyses. Coupling
chromatography with other techniques, such as mass spectrometry, provides additional information about the

separated components, such as their molecular weight or structure.

In conclusion, chromatography is a powerful tool for separating, identifying, and researching complex mixtures.
Its adaptability and vast variety of applications make it a vital instrument in a wide range of scientific areas. As
technology continues to advance, chromatography techniques will likely become even more efficient,sensitive,
and accessible, enabling researchers to address increasingly complex analytical challenges and contribute to

advancements in science and technology.
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