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Thin-Layer Chromatography (TLC)
Introduction

Thin-layer chromatography (TLC) is a simple, rapid, and cost-effective chromatographic technique
used to separate, identify, and sometimes quantify components in a mixture. It is widely used in
pharmaceuticals, forensic science, food chemistry, and organic synthesis.

TLC is a type of adsorption chromatography performed on a stationary phase coated on a glass,
plastic, or aluminum plate. The mobile phase (solvent or solvent mixture) moves up the plate by
capillary action, carrying the sample components at different rates.

Principle

The separation of compounds in TLC is based on their differential adsorption to the stationary phase
and solubility in the mobile phase.

e Stationary Phase: Typically a layer of silica gel or alumina coated on a plate.

e Mobile Phase: A solvent or mixture of solvents that carries the components up the plate.

e Mechanism: Components of the mixture ascend the plate at different speeds depending on:
o Their affinity toward the stationary phase (adsorption),
o Their solubility in the mobile phase.

This results in different retention factors (Rf values) for each component:

Distance traveled by substance

Rf =

Distance traveled by solvent front

Methodology (Procedure)
1. Preparation of TLC Plate:

o Use a pre-coated TLC plate or manually prepare a plate with a thin layer of adsorbent
(e.g., silica gel).

2. Sample Application:
o Mark a baseline about 1-2 ¢m from the bottom.

o Use a capillary tube or micropipette to spot a small amount of sample solution on the
baseline.

3. Selection of Mobile Phase:
o Choose a suitable solvent or solvent mixture that provides effective separation.

4. Development of the Plate:



o Place the plate vertically in a developing chamber containing the mobile phase.
o Ensure the solvent level is below the baseline.
5. Running the Chromatogram:
o Allow the solvent to ascend the plate by capillary action.
o  When the solvent front nears the top, remove the plate.
6. Visualization:
o Dry the plate.

o Visualize spots under UV light or by applying detecting agents like iodine or
ninhydrin.

7. Calculation of Rf Values:
o Measure the distance traveled by each component and the solvent front.

o Calculate Rf for identification and comparison.



