3.
Exploding Bubbles:

A mixture of two volumes of hydrogen and one of oxygen is the recipe for producing water - and a lot of energy!  Potentially this is a VERY DANGEROUS activity but, properly used, it can be very educational.


2H2     +   02                         2H20    + Energy

A useful way of making electrodes is to cut an old nickel spatula (spade type) in two and insert the rod sections through the bung.  (It is possible to use stainless, opened-out napkin pins with the points stuck through the bung.) The whole apparatus should be kept small scale – flask 100cm3 max; detergent solution container about 10-20cm3.
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Risk Assessment (You MUST make your own):

It is vital to ensure that the risk of igniting the mixture within the apparatus is minimised.  Keep the apparatus behind a suitable explosion screen just in case!

1. Do NOT collect the electrolysis gas mixture in a glass or plastic container (and, even more importantly, do NOT ignite it inside a container).

2. Rigorously avoid flames and sparks from the vicinity of the apparatus.  Do NOT disconnect or connect electrical leads from the electrodes while the low voltage is switched on.

3. Keep the volume of free space in the apparatus to a minimum. It is however, necessary to leave sufficient space to avoid blowing the solution in the flask into the detergent 

4. The SMALL plastic container must be full of detergent solution to the brim. It is important not to contain the explosion and if the container is only partly filled it may split.

5. Remove the bubbles well away from the apparatus before applying a light.  (Don’t be tempted to hold the foam in your hand while it explodes).  Wear safety spectacles but there should be no need for an explosion screen since the only ‘flying objects’ will be droplets of detergent solution.

6. Keep the electrical voltage as low as possible consistent with obtaining a reasonable flow of gas. Small amounts of ozone (03) are produced at the anode and this increases with the current density. This reacts with rubber and makes it brittle. (It is preferable to use a flexible plastic tube rather than one made of rubber.) 

7. If fairly large currents are used the electrolyte will become warm and may even boil. Care should be taken not to allow the flask to become too hot to handle comfortably. (Should this happen switch off the power supply and leave to cool.)

8. Unless you are using platinum electrodes the anode will be gradually dissolved (and will need to be replaced) – this becomes noticeable with prolonged use especially if higher voltages / currents are used

Educational Context    It is instructive to compare this reaction with lighting bubbles made from pure hydrogen. There should be no loud explosion (provided there is no air at all mixed with the hydrogen) although you might just be able to hear the bubbles bursting. This again demonstrates how much more rapidly reactions occur when the gases are pre-mixed.

This reaction is the one usually used to get rockets into space. Many tons of liquid hydrogen and liquid oxygen are burned together in the combustion chambers at the bottom of a rocket (e.g. ‘Saturn’) during the few minutes it takes to leave the Earth’s atmosphere.

The production of hydrogen (+oxygen) by electrolysis is also an efficient way of storing the energy available from electricity that is produced above immediate requirements. (It is very difficult to store large quantities of electricity.) The energy can then be regained by ‘burning’ the hydrogen in a fuel cell (this turns it back into electricity) or even by burning it in an internal combustion engine – that has been suitably modified. Since the only product of combustion is water there is very little pollution when hydrogen is used as the fuel.

Pt, Ni or stainless steel electrodes





Dil.Na2SO4 or dil. H2SO4





Detergent  Solution





4-9V dc
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