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The word chromatography is derived from Greek words 
meaning ‘colour writing’. Chromatography encompasses 
a range of techniques for separating mixtures into their 

components, usually for the purpose of analysis (although 
there are some methods that allow the separate components to 
be collected). Paper chromatography is the chromatographic 
technique that you are likely to use in your course, but you will 
also learn about other methods that you will use if you continue 
to study chemistry at university.

The principle behind any form of chromatography is that 
the system has two phases: a stationary phase (either a solid 
or an immobilised liquid) and a mobile phase (a liquid or 

a gas). The mobile phase moves, carrying the components 
with it. The separation depends on the relative affinity of the 
mixture components for the two phases. A substance that has 
greater affinity for the stationary phase will spend more time 
associated with it, and so only moves slowly through the system. 
A substance with greater affinity for the mobile phase will move 
more quickly through the system and so will separate from 
the components associated with the stationary phase. In paper 
chromatography the mobile phase is the solvent (for example 
water) moving by capillary action up (or in some cases, down) 
the paper, while the stationary phase is formed by some of the 
solvent tightly bound to the paper fibres.

Anne Hodgson provides practical tips to help you analyse samples by paper chromatography and 
takes you through the other chromatographic methods you need to know about
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Figure 1 Beaker with watch glass on top

Figure 3 Applying sampleFigure 2 (a) Ruling lines and (b) marking points of origin
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Figure 4 Running the chromatogram Figure 5 Final chromatogram 

Rf = 
Distance moved by spot

Distance moved by solvent front

In the examples shown, coloured samples have been used 
so that you can see what is happening at each stage of the 
process. It is possible to analyse colourless solutions by paper 
chromatography, with the results revealed using ultraviolet light 
or through developing the chromatogram by exposing it to a 
gas, vapour or fine mist, which gives a coloured compound on 
reaction with the material on the paper.

Performing paper chromatography
1 Prepare a beaker (or other suitable container) with a small 
volume of solvent (here we are using water). The solvent 
should only be few millimetres deep so that it doesn’t wash 
the sample dots off the paper. Cover the beaker (Figure 1) so 
that the air in the container becomes saturated with solvent 
vapour. This reduces the chance of the solvent evaporating 
from the paper during the experiment, which would spoil 
the results.
2 Cut a piece of suitably absorbent paper (here we are using 
a piece of filter paper) to an appropriate size to fit into the 
container in which you will run the chromatogram. Rule 
a horizontal base line along it and draw on the points of 
origin for the samples with a pencil (ink could dissolve in the 
solvent and ruin the results) (Figure 2). Make sure that the 

line is above the level to which the solvent in the beaker will 
reach. Here A, B and C are used to label the different samples 
to be analysed.
3 The samples (inks in this example) should be applied as 
spots at the points marked on the line (Figure 3). The idea is 
to make the spots as small as possible, so dot the sample using 
a fine capillary tube. To make a spot more concentrated, wait 
for the initial dot to dry before applying more of the sample 
on top.
4 Carefully suspend the paper in the beaker (here we are using 
a paper clip and wire), taking care that the paper doesn’t touch 
the sides of the beaker or sag down into the solvent (Figure 4). 
Keep the beaker covered throughout the run. Watch the solvent 
level rise up the paper and remove the paper before the level 
reaches the top. Mark this solvent front with a pencil before the 
paper dries.
5 We can calculate the relative factor (Rf) value for each 
separated component by making careful measurements from 
the chromatogram (Figure 5). The Rf value for a substance is 
the distance that it travels relative to the solvent front, and is 
constant for a particular set of conditions (paper and solvent). 
This allows us to compare results from different experiments 
and so helps to identify the components.
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Go online (see back cover) for a poster displaying this 
experiment,  plus questions on calculating Rf values.
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