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Activity 11:   Thin layer and paper chromatography








Student worksheet














Questions


What would happen if the solvent was higher than the applied spots of solute when the chromatogram was put into the tank?


What are the stationary phases and the mobile phases in the paper chromatography and thin layer chromatography (TLC)?


By what process does the solute move up the paper and what process is happening in TLC?


Why does the tank have to be covered?


What advantages does TLC have in comparison with paper chromatography?








From the examiner 


Demonstrate skilful techniques.


Record measurements to an appropriate precision.


Interpret experimental results to reach valid conclusions.








Safety


Perform the experiment in a well-ventilated room.


Wear a lab coat and safety spectacles, tie long hair back.


Wear gloves when spraying ninhydrin as it can stain the skin.





Data/diagram


Figure 11a							Figure 11b


   ��








Analysis of results


Measure the distance travelled by the solvent from pencil line to pencil line.


Measure the distance travelled by each amino acid (from the lower pencil line to the centre of the spot).


Find the Rf (retardation factor) value of each amino acid by using the relationship:


Rf   =	distance travelled by amino acid


distance travelled by the solvent


Calculate the Rf values of the spots in the mixture.


Compare the Rf values and decide which amino acids were present in the mixture.











Procedure 


This experiment is to be performed using (A) chromatography paper and (B) a thin layer slide so that the two methods can be compared.


A    Chromatography paper 


Take a piece of chromatography paper and draw a pencil line across the paper as shown in Figure 11a about 1.5 cm from the bottom. Mark with a pencil the six spots on the line where you are going to apply each amino acid and the mixture and label them.


Select an amino acid and, using the capillary tube, put one spot of the amino acid onto the paper at its allocated point.


Let the spot dry and add some more of the same amino acid in the same place.


Repeat the process with the other amino acids until you have applied all five individual amino acids.


Now apply the amino acid mixture to the sixth place.


Pour the solvent into the chromatography tank or gas jar so that it just covers the bottom of the tank/gas jar.


Hang the paper in the tank or roll the paper so that it forms a cylinder and put a paper clip at the top to hold it in place and then put it into the gas jar. See Figure 11b.


Cover the tank or gas jar.


Run the chromatogram until the solvent has moved at least 10 cm up the paper. Remove from the tank and mark where the solvent has reached with a pencil line.


Allow the paper to dry.


The paper must be sprayed with ninhydrin by the teacher. Then put the paper into a warm oven or dry with a hairdryer to help the spots develop.


B    Thin layer slide 


Take the thin layer slide, make a small mark about 1.5 cm from the bottom on the left-hand side. Apply the individual amino acids and the mixture in line with the mark – as for the paper chromatography.


Put the slide into the chromatography tank or gas jar with the same solvent and replace the lid. Allow the solvent to rise the same distance as the paper chromatogram. Remove the slide from the tank and mark the position of the solvent front. Follow steps 10 and 11.








Equipment/materials


1% solutions of glycine, leucine, proline, serine and valine (low hazard)


Mixture of amino acids (low hazard)


Chromatography paper 21.5 cm × 11 cm


TLC cellulose slide


Prepared solvent containing butanol, ethanoic acid and water (highly flammable, harmful and corrosive)


Ninhydrin spray (harmful)


Chromatography tank and lid or large gas jar and lid


Capillary tubes


Access to warm oven and/or hairdryers (PAT tested) 





Objective				


Be able to use two chromatographic techniques.


Be able to identify amino acids in a mixture using thin layer and paper chromatography.
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