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Paper chromatography is a type of planar chromatography technique which runs on a piece of 

specialized paper through which a solution containing samples passes. Here, specialized paper, 

which is generally filter paper made of cellulose, acts as stationary phase on which the separation 

of compounds occurs. It is comparatively inexpensive method of separating dissolved chemical 

substances by their different migration rates across the sheets of paper. It is the simplest and 

most widely used of the chromatographic techniques because of its applicability to isolation, 

identification and quantitative determination of organic and inorganic compounds. It was first 

introduced by German Scientist Christian Friedrich Schonbein in 1865. 

Principle 

Paper chromatography refers the involvement partition chromatography wherein the substances 

are distributed or partitioned between liquid phases. One phase is the water, which is held in the 

pores of the filter paper used; and other phase is called the mobile phase that moves over the 

filter paper. The compounds in the mixture get separated due to differences in their affinity 

towards water (in stationary phase) and mobile phase solvents during the movement of mobile 

phase under the capillary action of pores in the paper. 

The principle of paper chromatography also coincides with the principles of adsorption 

chromatography between solid and liquid phases, wherein the stationary phase is the solid 

surface of the paper and the liquid phase is of the mobile phase. But most of the applications of 

paper chromatography work on the principle of partition chromatography, i.e., partitioned 

between to liquid phases as shown in figure below. 

 

Instrumentation 

Following arrangement is required for the paper chromatography; 

• Stationary phase & papers used 

• Mobile phase 
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• Developing Chamber 

• Detecting or Visualizing agents 

Stationary phase & papers used: The paper commonly used consists of highly purified cellulose 

that is a homopolysaccharide of glucose. It contains several thousand anhydrous-glucose units-

linked through oxygen atoms. The paper exhibits weak ion-exchange and adsorptive properties. 

− Generally different grade of Whatman filter paper such as Whatman paper No. 1, No. 3, 

No. 4, No. 20, No. 40, No. 42, etc. is used for the paper chromatography 

− Now-a-days, modified forms of paper have also been produced in which the paper has 

been impregnated with alumina, silica gel, and ion-exchange resin, etc. 

The chemical composition of Whatman filter paper no: 1 is: a-cellulose (98 to 99%), b-cellulose 

(0.3 to 1%), pentosans (0.4 to 0.8%), ash (0.07 to 0.1%) & ether soluble matter (0.015 to 0.1%). 

Modified papers used in the paper chromatography: 

• Acid or base washed filter paper 

• Glass fiber type paper. 

• Hydrophilic Papers – Papers modified with methanol, formamide, glycol, glycerol etc. 

• Hydrophobic papers – acetylation of –OH groups leads to hydrophobic nature, hence can 

be used for reverse phase chromatography. 

• Impregnation of silica, alumna, or ion exchange resins can also be made. 

Mobile phase: Pure solvents, buffer solutions or mixture of solvents can be used. Examples 

include;  

− Hydrophilic mobile phase 

o Isopropanol : ammonia : water 9:1:2 

o Methanol : water 4:1 

o N-butanol : glacial acetic acid : water 4:1:5 

− Hydrophobic mobile phases 

o dimethyl ether: cyclohexane kerosene : 70% isopropanol 

o The commonly employed solvents are the polar solvents, but the choice depends on 

the nature of the substance to be separated. 

o If pure solvents do not give satisfactory separation, a mixture of solvents of suitable 

polarity may be applied. 

Chromatographic chamber: The chromatographic chambers are made up of many materials 

like glass, plastic or stainless steel. Glass tanks are preferred most. They are available invarious 

dimensional size depending upon paper length and development type. The chamber atmosphere 

should be saturated with solvent vapor. 
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Procedure 

In paper chromatography, the sample mixture is applied to a piece of filter paper, the edge of the 

paper is immersed in a solvent, and the solvent moves up the paper by capillary action. The basic 

steps include: 

Selection of solid support: Fine quality cellulose paper with defined porosity, high resolution, 

negligible diffusion of sample and favoring good rate of movement of solvent. 

Selection of mobile phase: Different combinations of organic and inorganic solvents may be 

used depending on the analyte. For example, butanol : acetic acid : water (12:3:5) is suitable 

solvent for separating amino-acids. 

Saturation of tank: The inner wall of the tank is wrapped with the filter paper before solvent is 

placed in the tank to achieve better resolution. 

Sample preparation and loading: If solid sample is used, it is dissolved in a suitable solvent. 

Sample (2-20ul) is added on the base line as a spot using a micropipette and air dried to prevent 

the diffusion. 

Development of the chromatogram: Sample loaded filter paper is dipped carefully into the 

solvent not more than a height of 1 cm and waited until the solvent front reaches near the edge of 

the paper. 

Types of paper chromatography 

Paper chromatography is categorized on the basis of the way by which a chromatogram is 

developed on paper. It is broadly classified into five types, which are as follows; 

Ascending chromatography: As the name indicates, the chromatogram ascends. Here, the 

development of paper occurs due to the solvent movement or upward travel on the paper. The 

solvent reservoir is at the bottom of the beaker. The paper tip with sample spots just dips into the 

solvent at the bottom so that spots remain well above the solvent. 

Descending chromatography: Here, the development of paper occurs due to solvent travel 

downwards on the paper. The solvent reservoir is at the top. The movement of the solvent is 

assisted by gravity besides the capillary action. 

Ascending- descending mode: Here, solvent first travels upwards and then downwards on the 

paper. It means movement of solvent is assisted by capillary action first and then by gravity. 

Radial mode: Here, the solvent moves from the center (mid-point) towards the periphery of 

circular chromatography paper. The entire system is kept in a covered Petri dish for the 

development of the chromatogram.  
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In the radial chromatography, the wick at the center of paper dips into the mobile phase in a petri 

dish, by which the solvent drains on to the paper and moves the sample radially to form the 

sample spots of different compounds as concentric rings. 

 

Two-dimensional chromatography: Here, the chromatogram development occurs in two 

directions at right angles. In this mode, the samples are spotted to one corner of rectangular paper 

and allowed for first development and dried. Thereafter, the paper is again immersed in the 

mobile phase at a right angle (90° Angle) to the previous development for the second 

chromatogram. After locating the migrated unknown sample along with a standard known 

sample, a map is obtained and comparing their position with a map of known compounds one 

can identify the compounds. 

 

Locating the compound & identifying the compound 

− Locating the compound: The strip is removed from solvent tank soon after the solvent is 

migrated to most of the space. The distance to which the solvent has run is marked. In most 

cases, the completed chromatogram is colorless with no indication of the presence of any 

compounds. Such a chromatogram is said as ‘Undeveloped’ for locating the various 

compounds. The filter paper strip is first dried, then sprayed with 0.5% Ninhydrin in 
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acetone and at least heated for a few minutes at 80 to 100
0
 C. The reaction occurs and the 

colored spots appear at the sites of the amino acids, such as Chromatogram is now called 

“Developed”. In paper chromatography, the stationary cellulose phase is more polar than the 

mobile organic phase. 

− Identifying the compound: The ratio of the distance traveled by a compound (such as amino 

acid) to that traveled by the solvent front, both measured from the marked point of the 

application of the mixture, is called the “resolution front (Rf)” value for that compound. 
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Uses and application of paper chromatography 

Paper chromatography is specially used for the separation of a mixture having polar and non-

polar compounds. 

− For separation of amino acids. 

− It is used to determine organic compounds, biochemicals in urine, etc. 

− In the pharma sector, it is used for the determination of hormones, drugs, etc. 

− Sometimes it is used for evaluation of inorganic compounds like salts and complexes. 
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