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11: Cooking is Chemistry!
● Basic/intermediate level   ● French dressing 30 minutes
● Mayonnaise 30-60 minutes

Requirements
FRENCH DRESSING MAYONNAISE 
10 cm3 vinegar 2 egg yolks
20 cm3 cooking oil 300 cm3 cooking oil
a jar with a tight lid 30 cm3 vinegar 
a magnifying glass small bowl

whisk

Method
See pupils’ sheet.

STRAWBERRY BOMBE
Ice cream, bombes and other frozen desserts contain water and cream. Separation of the fat is not a
problem, because the fat droplets are very small. In frozen desserts, the problem is to keep the water
droplets small. Large water droplets form large ice crystals and give the dessert a grainy texture. As long
as the ice crystals are tiny, the dessert will be smooth.

Safety advice
Do not  allow pupils to eat anything which has been produced in the lab. They could do these
experiments at home but you must obtain written permission from their parents or guardians (see page 13). 

Chemical background
Many substances can act as emulsifiers for oil-water interfaces. Detergents perform this function in the
context of washing and stain removal. In the context of food, one of the most common emulsifiers is
lecithin, a phospholipid present in egg yolk. In its pure form lecithin is identified by its E number (E322)
in ingredients lists.

In the Strawberry Bombe the gelatin keeps water droplets from coming together to make large ice crystals
in the frozen mixture which alters the texture of the Bombe.

12: Dyeing Your Eggs
● Basic/intermediate level   ● Under 30 minutes to prepare 
● 30 minutes for straightforward dyeing; scope for longer

investigations

Requirements
250cm3 beakers food colouring such as:
measuring cylinder or pipette to dispense 10 cm3 Erythrosine, Allurs Red, Sunset Yellow, 

Brilliant Blue, Fast Green (all are available 
eggs - preferably hard boiled in any food shop) 
ethanoic acid (colourless vinegar will do), (1.0 mol dm-3)

marble chips, CaCO3
eye protection sodium chloride, NaCl
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Method
See pupils’ sheet.

Safety advice
Use hard-boiled eggs to eliminate risk of Salmonella.

Chemical background
The chemical ideas behind the process involve some complex chemistry of dyes but that should not
preclude younger students from carrying out an investigation.

It is necessary to consider both the chemical composition of eggshells and the structure of the dyes in
food colours.

Chicken eggshells consist of approximately 95% calcite, a crystalline form of calcium carbonate (CaCO3)
and a sparse protein matrix that binds the calcite. The shell surface is a covered by a coating of 90%
protein called the cuticle.

The food dyes are classified as anionic or acid dyes. These are direct dyes and chemically bond to
surfaces with cationic sites through salt linkages - much like the interaction between anionic direct dyes
and cationic sites (-NH3

+ groups) of the protein structure in wool or silk.

More dye absorbs to the eggshell as the pH decreases. More amino acid groups are protonated providing
more cationic sites as the pH decreases.

Marble chips do not react with the dyes - the protein surrounding the egg has a large effect on the dyeing.

Adding salt retards the absorption of the dye on to the eggshell.

13: Fire Writing
● Basic/intermediate level   
● Under 30 minutes to prepare; 30 minutes to carry out

Requirements
weighing balance 10 g sodium nitrate
matches
10 cm3 measuring cylinder eye protection
50 cm3 beaker
stirring rod
filter paper (or large chromatography sheets or paper towels cut in half)
wooden taper
small paint brush or wooden taper
pencil

Method
See pupils’ sheet.

Safety advice
Sodium nitrate (solid) is an oxidising agent.
Instruct pupils not to touch the burning paper.
If a hairdryer is used (see pupil’s sheet) ensure that it has been through your education employer’s
electrical test procedure.

Chemical background

2NaNO3(s)    HEAT 2NaNO2(s)  +  O2(g)

This reaction produces enough oxygen to keep the treated paper smouldering.
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