Introduction and Methodology of Paper Chromatography
Introduction

Paper chromatography is a simple, cost-effective, and widely used analytical technique for the
separation and identification of components in a mixture. It belongs to the family of planar
chromatography and is especially effective for separating small, polar molecules like amino acids,
sugars, and pigments. The technique is based on the principle of partition chromatography, where
compounds are separated based on their relative solubility between two immiscible phases: a
stationary phase and a mobile phase.

In paper chromatography, the stationary phase is the water trapped in the pores of the cellulose-
based filter paper, while the mobile phase is a solvent or mixture of solvents that moves through
the paper by capillary action. Different components of the mixture travel at different rates, leading to
their separation.

This method is particularly useful in qualitative analysis, allowing scientists and students to identify
substances based on their unique movement and retention factor (Rf) values.

Methodology
1. Materials Required
e Filter paper (e.g., Whatman No. 1)
e Capillary tubes or micropipette
e Sample mixture (e.g., ink, leaf extract)
e Solvent system (e.g., alcohol, acetone, or a solvent mixture)
e Chromatography chamber (e.g., beaker with a lid)
e Pencil and ruler
e Scissors
2. Procedure

1. Preparation of Paper
Cut a strip of filter paper. Draw a light pencil line about 2 cm from the bottom edge — this is
the origin line. Mark small dots on this line where the sample will be applied.

2. Application of Sample
Use a capillary tube to place a small spot of the mixture on the origin line. Allow it to dry
and, if necessary, reapply to concentrate the sample spot.

3. Preparation of Solvent System
Pour the mobile phase (solvent) into the chromatography chamber. The solvent level must
be below the origin line to prevent the sample from dissolving directly into the solvent.

4. Development of Chromatogram
Suspend the paper vertically in the chamber so that the bottom touches the solvent. Seal the
chamber to minimize solvent evaporation. Allow the solvent to travel up the paper via
capillary action.



5. Completion and Marking
When the solvent front is near the top, remove the paper and immediately mark the solvent
front with a pencil.

6. Drying and Observation

Let the chromatogram dry completely. Observe the separated components, which appear as
distinct spots.

7. Rf Value Calculation
For each spot, calculate the Rf (Retention factor) using the formula:

Rf=Distance traveled by the compoundDistance traveled by the solvent frontRf = \frac{\text{Distance
traveled by the compound}}{\text{Distance traveled by the solvent front}}

These values help in identifying the compounds by comparison with known standards.

Conclusion

Paper chromatography is a vital tool in laboratories for teaching and research, providing a visual and
practical method to analyze complex mixtures. Its simplicity, affordability, and minimal requirement
for instrumentation make it ideal for educational and preliminary investigative purposes in chemistry,
biology, and forensic science.
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