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Exploding bubbles of hydrogen  
and oxygen
This demonstration involves electrolysing sulfuric acid and the explosive re-combination of 
the hydrogen and oxygen. It is an alternative to experiment 70: Hydrogen/oxygen explosion 
and can be used if you school doesn’t have soldering equipment. Please note this method is 
considered slightly more hazardous by CLEAPSS® than experiment 70.

Exploding stoichiometric (exactly reacting) mixtures of hydrogen and oxygen on a large 
scale can shatter glass apparatus and laboratory windows (flying glass may cause injury) and 
permanently damage the hearing of people in the same room. It is recommended that this 
reaction is done ONLY on the small scale as described below and in experiment 70.

Lesson organisation
This experiment works well as a class demonstration and involves an impressive explosion 
between hydrogen and oxygen. Students are usually impressed by such reactions.

A dilute solution of sulfuric acid is electrolysed using lead electrodes. The hydrogen and 
oxygen evolved at the electrodes are mixed and used to blow soap bubbles. These bubbles 
can be exploded, giving a very loud ‘crack’.

The demonstration should take around 10 minutes.

Apparatus and chemicals
Eye protection  
Ear protection

Low voltage DC power pack, capable of supplying a current of at least 4 A at 12 V 
Connecting leads and crocodile clips 
Ammeter (0–4 A)

Side arm boiling tube  
Solid bung to fit boiling tube 
Short length of glass tube (6 mm diameter) 
Length of flexible rubber, or silicone plastic tubing 
Plastic beaker (250 cm3) or ice cream tub
Bunsen burner 
Spatula with spoon-shaped end (see note 1) 
1 m wooden rule

A little washing up liquid 
2 pieces of lead foil (20 X 1 cm ) (see note 1) (Toxic, Refer to CLEAPSS® Hazcard 56)
Sulfuric acid, 2 mole.dm-3, (Corrosive, Refer to CLEAPSS® Hazcard 98A)

Technical notes
Hydrogen (Extremely flammable, Refer to CLEAPSS® Hazcard 48)
Oxygen (Oxidising, Refer to CLEAPSS® Hazcard 69) 

1  If this type of spatula is unavailable use a teaspoon taped to a 1 m rule
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Procedure
HEALTH & SAFETY: Wear eye protection

Before the demonstration

a   Set up the apparatus as shown in the diagram. The electrodes can be folded over the top 
of the tube and kept apart with a short length of plastic tubing.

b  Add acid until it is just below the side-arm.

c   Carefully fit the bung but do not damage the lead foil. Use Vaseline to make a gas tight 
seal if necessary.

d   Half fill the beaker with water, add a few drops of washing up liquid, and stir the mixture 
gently. Do not place the plastic tube in the beaker at this stage.

e  Light a Bunsen burner, but keep it at least 1 m away from the electrolysis experiment.

The demonstration

Eye protection and ear protection must be worn throughout this demonstration because of 
the hydrogen produced (Extremely flammable)

f   Connect the electrodes to the 12 V power pack, incorporating an ammeter in the circuit.

g   Put the delivery tube under the water

h   Switch on the power pack and adjust to give a current of about 1 - 2 A.  Bubbles of 
hydrogen are formed at the negative electrode (cathode) and oxygen at the positive 
electrode (anode). It is worth pointing out that the volume of hydrogen formed is twice 
that of the oxygen produced.

i   Observe these changes for a minute or so, to allow air in the delivery tube to be 
displaced by the mixture of hydrogen and oxygen.

j   Scoop up some of the bubbles in the spatula and hold them in the Bunsen flame. They 
explode with an impressively loud sharp ‘crack’. If the bubbles do not explode, wait a little 
longer for the gas mixture to displace air from the tubing. (Under no circumstances try 
to ignite gas at the end of the tubing.)
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Teaching notes
Some students may need the following explanation:

Water comprises hydrogen and oxygen and electrical energy splits water into these 
elements. The formula of water is H

2
O so Avogadro’s hypothesis predicts the volume of 

hydrogen formed is double that of oxygen:

2H
2
O(l) → 2H

2
(g) + O

2
(g)

The explosion is caused by the rapid release of energy when the gases re-combine to  
form water.

More able students can be given the following explanation.

Water, although covalent, ionises very slightly forming H+ ions and OH- ions:

H
2
O(l) → H+(aq) + OH-(aq)

However, there are insufficient of these ions to allow a reasonable current to flow, so an 
electrolyte – sulfuric acid – is added to increase the conductivity of the liquid.

At the cathode hydrogen ions gain electrons to form hydrogen atoms which then combine 
to form hydrogen molecules as a gas.

2H+ (aq) + 2e- → H
2
(g)

Water molecules at the anode yield electrons forming oxygen gas and hydrogen ions.

2H
2
O(l) → O

2
(g) + 4H+(aq) + 4e-

It can be seen that for every four electrons that flow round the circuit, 2 molecules of 
hydrogen and one of oxygen are liberated.

It should be emphasised that, while electrical energy is being used to decompose the 
water into its component gases (an endothermic change), the explosion of these two gases 
represents the evolution of energy (an exothermic reaction). The second reaction is the 
reverse of the first.

The 2:1 volume ratio can be demonstrated using a Hoffman voltameter.

It is worth discussing with students the feasibility of producing hydrogen on a large scale 
from water and using this gas as non-polluting fuel. Much research is being done to find a 
way of splitting water catalytically.

The effect of an explosive reaction depends more upon the rate of reaction than the amount 
of reactants. The reaction between a stoichiometric (exactly reacting) mix of hydrogen and 
oxygen is so fast that the shock wave from 1 cm3 of this mixture can permanently damage 
hearing, but 1000cm3 of pure hydrogen gas in a balloon takes a second to burn and the 
shock wave is slight. Damage is caused by large values of Joules/second not Joules alone.

This apparatus is, in fact a lead-acid accumulator (micro car battery). It gets charged up 
during the electrolysis, as can be demonstrated by removing the power supply after the  
H

2
/O

2
 experiment, and attaching a 2V bulb, which will shine for many seconds. 

The chemistry is not too difficult for gifted and talented students to research.

Reference
This experiment was written by Mike Thompson on behalf of the RSC
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