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CHROMATOGRAPHY 

A Separation and Purification Technique 

 

INTRODUCTION 

Chromatography is a technique that may be used to separate the 

components of a mixture as well as  to identify organic substances and 

examine their purity. Chromatography encompasses several techniques 

such as column, thin-layer, paper, gas liquid, etc. chromatography. Two 

principles are basically involved in chromatography: adsorption (as in thin-

layer chromatography) and partition (as in paper chromatography), and 

certain terms are common to both types of chromatography. 

In adsorption chromatography, separation depends on the selective 

desorption of the components of a mixture by the eluent (mobile phase) 

from the surface of a solid adsorbent (stationary phase).  The adsorbent may 

be packed in a column ( column chromatography ) or spread as a thin layer 

on a glass plate as in thin-layer chromatography. 

In partition chromatography, separation depends on partition of the 

components of a mixture between the stationary and mobile phases.  The 

mobile phase may be a liquid (liquid-liquid partition chromatography) or a 

gas (gas-liquid partition chromatography). 

 

ANALYSIS  OF  CHROMATOGRAMS 

In thin layer and paper chromatography, substances are characterized by 

their Rf-values (retardation factor).  The Rf-value is a number (less than 

one) which is characteristic of a compound for a given adsorbent and 

developing solvent.  It is defined as: 

R
distance traveled by the compound

distance traveled by the solvent
 f =  

In gas-liquid chromatography, compounds are characterized by their 

retention times. 
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separation within the range of 0.2-0.8 Rf values. The plate is placed in a 

developing chamber (e.g. a covered beaker) containing the solvent and 

lined with filter paper soaked in the solvent to help saturate the atmosphere 

with solvent vapors.  When the solvent front reaches the finish line, the 

plate is removed from the beaker and placed on the bench top to air-dry. 

 

 

Figure 21.  Steps in the TLC technique 

 

Visualization of Spots.  Compounds on the plate are located according to 

their characteristics: 

a. If the spots are colored, they can be observed in ordinary light. 

b. If the compounds are colorless, they can be seen under UV-light where 

they appear as dark spots on a white background. 

c. Colorless spots may also be located with an indicator.  Most organic 

compounds form complexes with iodine giving dark brown spots when 

the plate is exposed to iodine vapor.  Sulfuric acid may also be used to 

make colorless spots visible.  Most organic compounds turn black 

when sprayed with sulfuric acid. 

 

OBJECTIVES 

1. Determining the Rf-value for o- and p-nitroaniline by TLC. 

2. Separating a mixture of  two dyes  by paper chromatography. 

3.  Determining the constituents of an analgesic drug by TLC. 

 إظهار النقاط التي
تحتوي على المركبات

 إذا كانت النقاط ملونة فيمكن
رؤيتها بالضوء العادي
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