16: The Exploding Can (B)
This demonstrates mostly the same principles as Demonstration 2 – by showing the possibility of an explosion when a fuel and air (oxygen) are ignited in appropriate proportions.  This time the explosion takes place in a discarded film canister and is initiated by an electric spark – as is the fuel/air mixture in the cylinder of an internal combustion engine.

Initially the film can is fitted (through the lid) with a suitable sparking device. The most convenient device I have found is sold by chemists (e.g. Boots) for the purpose of treating insect bites, but there are many other piezoelectric and electronic sparking devices that might be suitable. (Some of the cheaper gas lighters produce a spark within a substantial metal frame and this seems to prevent the explosion developing inside the film can – presumably because it prevents the temperature rising sufficiently) A suitable setup is shown below:










If the spark device fits closely into the hole made into the lid of the canister then there seems to be no need to fix it with adhesive.

Suitable fuels for this demonstration include methylated spirits and methanol (ensure that the fuel used does not dissolve the plastic of the canister or the sparking device!)

Instructions:

1. Remove the base of the film canister from the apparatus, being careful to leave the lid in place.

2. Pour a few ml of the fuel in the base of the can and then pour as much as possible back into its container. (Alternatively if an atomising spray bottle is available this can be used to squirt a small quantity of the fuel into the base of the can.)

3. As quickly as possible – but taking care NOT to operate the spark – replace the base of the can into the lid.

4. Hold the apparatus well away from yourself (and others) and ensure that it is not pointing directly at anyone. Then operate the sparking device.

5. There is usually a flash and quite a loud bang and the base of the can shoots anything up to 20 or 30 feet away from its lid. (If there is no effect after two or three attempts, it maybe because the temperature is too low and the fuel is below its ‘flashpoint’. Try warming the base of the can in your hands or, preferably by dipping it into warm water at about 40oC.) The temperature is usually not a problem with methanol but ethanol or ‘meths’ may be difficult in cold weather.

Risk Assessment (You MUST make your own):

In this instance it (as with (A)) is necessary to consider the likelihood of students attempting the ‘experiment’ themselves unsupervised.  This is a real issue for many demonstrations, but in this case there are no significant barriers to procuring either the apparatus or the chemicals. Clearly students should be warned about the danger and instructed that they should not experiment without express permission and appropriate supervision. With proper training pupils could be allowed to demonstrate this on open days/parents’ evenings?

I believe that MUCH GREATER is the risk that pupils (or their parents) have a fuel explosion accidentally - on the scale of a petrol tank or even a whole garage by NOT being aware that such an explosion is possible – and can be ignited by a very small spark. 

1. Take great care that the sparking apparatus is not operated inadvertently. Wear eye protection at all times.

2. Keep the stock bottle of fuel closed and well away from the apparatus at all times.

3. If a spray is used to inject the fuel ensure that it is used with due care and that it is stored safely. It must not be operated near sources of ignition.

4. Ensure that the flying canister base cannot hit anyone or cause other damage. (It is fairly light but it does travel quite fast!)

5. There may be sufficient fuel left in the can or on the lid to permit a second explosion if the apparatus is reassembled – or the droplets may continue to burn on the lid or the base for a few moments so check carefully before leaving or storing the equipment.

6. Remember that the explosion inside a film canister is fairly slight and relatively safe. However, do not be tempted to scale up the volume of the container significantly since the energy of the explosion depends on the volume of the explosive mixture that is used (NOT the size of the spark).

Educational Context

This demonstration shows on a relatively small scale the explosive possibilities of fuel/oxygen mixtures.  It is therefore important IF SUCH A MIXTURE MIGHT be present in a room (or a mine) that sources of ignition are avoided.  (DO NOT strike a match or switch an electrical appliance on or off. The operation of a mains electrical switch almost invariably produces a spark that could ignite an explosive mixture.)

Such explosive mixtures are used in internal combustion engines - the spark (or compression stroke on diesel engines) ignites the mixture and the explosion produces the power stroke in the engine’s cycle. This demonstration is more closely analogous to the operation of an internal combustion engine than is the earlier demonstration of the exploding can (A).
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