13: Oxygen foam: ‘Elephant’s Toothpaste’: (contributed by John Kinsman.)

This demonstrates the catalytic decomposition of hydrogen peroxide.  Iodide ions/Iodine act as the catalyst.

2H2O2                2H2O + O2
Place the following solutions in a litre measuring cylinder and mix thoroughly

25cm3 of 100vol hydrogen peroxide

25cm3 of water (to reduce the reaction temperature and moderate the reaction)

A generous squeeze of washing up liquid

2 cm3 of food colour

Dissolve a crystal of potassium iodide in 5cm3 of water and add to the mixture.

Oxygen is evolved in a coloured foam, enough to overflow from the top of the cylinder.  (Stand the cylinder in a water-poof tray.)

A glowing wooden spill will re-ignite if plunged into the foam.

Risk Assessment
•
Do not use hydrogen peroxide with a concentration greater than 50vol. otherwise the reaction may become uncontrollable.

•
Concentrations of hydrogen peroxide of 20vol. and above can irritate/burn skin and requires use of waterproof gloves and eye protection.

Educational Context
This demonstrates in a somewhat unusual way the familiar reaction for producing oxygen in the laboratory.  It also varies the catalyst (usually solid MnO2 is used).

It is possible to measure the rate at which the foam ascends the cylinder and thus gain some estimate of the changing rate of the reaction.  For optimal use for this purpose it is necessary to adjust the amount of hydrogen peroxide added so that the foam almost reaches the top of the cylinder rather than overflowing it.  (This is not quite (not nearly) so dramatic, so it is a good idea to start with a ‘toothpaste’ demonstration and work down from there!) Other experiments suitable for pupil-use are outlined in Farley (2001).
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