
Principle of TLC 

The principle of thin-layer chromatography (TLC) involves the separation of different compounds 

in a mixture based on their differential migration on a thin layer of adsorbent material. TLC is a 

widely used chromatographic technique in which a stationary phase, consisting of a thin layer of 

adsorbent material (such as silica gel or alumina) coated on a flat plate or sheet, is used to separate 

the components of a sample. Here is an outline of the principle: 

Sample application: The sample to be analyzed is applied as a small spot or line near the bottom 

edge of the TLC plate. This can be done using a capillary tube or a micropipette. 

Mobile phase: The mobile phase, which acts as a solvent system, is carefully chosen based on the 

properties of the compounds to be separated. It can be a single solvent or a mixture of solvents. 

The mobile phase is added to a developing chamber, which is then covered to saturate the 

atmosphere with the vapor of the solvent system. 

Capillary action and separation: The TLC plate is placed in the developing chamber in such a 

way that the bottom edge of the plate is immersed in the mobile phase without touching it. The 

mobile phase ascends the plate through capillary action, carrying the sample components with it. 

As the mobile phase moves up the plate, the different compounds in the sample separate based on 

their interactions with the stationary phase. Compounds that have a higher affinity for the 

stationary phase will move more slowly, while those with a higher affinity for the mobile phase 

will move more quickly. 

Visualization: Once the mobile phase has reached the desired height on the plate, the plate is 

removed from the chamber. The separated components are typically not visible to the naked eye, 

so various visualization techniques are employed to make them visible. This can include exposure 

to UV light, spraying the plate with a chemical reagent that reacts with specific compounds, or 

heating the plate to char the separated compounds. 

Rf value calculation: After visualization, the separated spots or bands on the TLC plate can be 

analyzed. The relative migration (Rf) value of each compound is calculated by dividing the 

distance traveled by the compound spot by the total distance traveled by the mobile phase. The Rf 

value is a characteristic property of a compound and can be used for identification purposes. 



TLC is a rapid and cost-effective technique used in many fields, including chemistry, 

biochemistry, pharmaceutical analysis, and forensic science. It allows for the separation, 

identification, and quantification of compounds in a mixture based on their differing affinities for 

the stationary and mobile phases. 


