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Student Notes



 

Activity 3: Chromatography of sweets 
 

The coloured dye coating the surface is removed from M&M’S® of various colours. A spot of each is put 
on to a piece of chromatography paper and water is allowed to soak up the paper separating out the 
component dyes. The results show which dye mixtures are used to produce particular colours for the 
sweets. 

Procedure 
HEALTH & SAFETY: Students must not attempt to eat the M&M’S® or even lick them. They are for 
laboratory use only. 

a) Place the piece of chromatography paper on a clean flat surface, with the longer side horizontal 
and draw a horizontal line in pencil (not biro) about 1.5 cm from the base of the paper. 

b) Use the dampened paint brush to remove the colour from one of the M&M’S® and paint this 
colour on the line about 2 cm from one end. Small spots are best. 

c) Clean the brush in fresh running water and paint the colour of another M&M® on the line about 
2 cm from the first spot. 

d) Repeat this until all the colours are on the paper or until you have reached the other end. 
e) Use a pencil (not a biro) to write the name of the colour next to the corresponding spot. 
f) Roll the paper into a cylinder and hold this in place with the paper clips. Try to avoid any 

overlapping of the paper when you make the cylinder. 
g) Put water into the beaker up to depth of about 1 cm.  
h) Lower the paper cylinder into the beaker of water thus allowing the water to rise up the paper. 

Ensure that the water is below the level of the spots. Try to avoid moving the paper cylinder 
about once it is in position. 

i) When the water approaches the top of the paper cylinder remove it from the water. Mark with 
a pencil the level of the water at the top of the filter paper. 

 

j) Allow the paper cylinder to dry, perhaps by using a hairdryer if available or by clamping it and 
leaving it to dry overnight. 

k) Unravel the paper cylinder and examine it carefully. 



 

Student questions 

Here are some questions for students. 

a) Why do you think some dyes separate out into different colours whilst others do not ? 
b) Why do you think some colours move further up the paper than others ? 
c) Can you think of any way of improving the separation between the different spots ? 
d) Look on the side of a M&M’S® packet for a list of the coloured dyes used. Try to  

identify which dyes correspond to the spots on the chromatogram. 

 



 

Activity 4: The Nitration of Methyl Benzoate 

HEALTH & SAFETY 

Laboratory coats, disposable nitrile gloves and safety goggles must be worn at all times. Conc. Sulfuric 
acid and conc. Nitric acid must be measured in a fume cupboard. No naked flames should be present 
while ethanol is being used. 

 



 

 

 



 

Activity 5: Aspirin 
HEALTH & SAFETY 

Wear goggles (not safety spectacles). Handle ethanoic anhydride in a fume cupboard. 

  



 

 
  



 

 



 

 



 

Activity 6: Reaction mechanisms 
 

Chemists use reaction mechanisms to show what they think might be happening as molecules interact 
during chemical reactions. 

When drawing reaction mechanisms the chemist usually assumes: 

1. that the reaction occurs in several distinct steps; 

2. that each step can be represented as the movement of electrons; and 

3. that sometimes electrons move as pairs, and sometimes they move individually. 

Diagrams showing the steps in reaction mechanisms usually show the molecules and/or ions (shown by 
+ and –) and/or radicals (shown by •) involved, as well as arrows showing the movement of electrons. 
Two types of arrows are used: 

 

 

 

 

     curly arrow               fish-hook arrow 

There are two questions in this exercise. The questions each consist of a central diagram showing the 
initial stage in a reaction mechanism, surrounded by a selection of suggestions for the result of that 
step. Your task in each case is to identify which of the diagrams gives the correct outcome of that 
reaction step. Draw a large arrow showing which diagram is correct, as in the example below. 

 

Try and explain your reason(s) for selecting the diagram you chose. 

An arrow with a 
full head (a ‘curly’ 
arrow) represents 
a pair of electrons 

 

An arrow with a half 
head (a ‘fish-hook’ 
arrow) represents the 
movement of a single 

 



 

Reaction mechanism 1 
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I selected this diagram because: 

 

 

 

 

 

 

 

 

 

 

 



 

Reaction mechanism 2 
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I selected this diagram because: 

 

 

 

 

 

 

 

 

 

 

 

 



 

Glossary 

 
  

adsorption The adhesion of atoms or molecules to a 
surface. 

affinity The attraction of an analyte to a stationary 
phase. 

analyte The analyte is the substance to be separated 
during chromatography. 

aromatic Aromatic compounds are ring structures 
containing unsaturated bonds. 

elutant The solvent that carries the analyte. 
ionisation The process of conversion of an atom or 

molecule into an ion. 
partition The degree of separation of the components 

under chromatography. 
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