2.
The Exploding Can (A):
Again this demonstrates the principles of a Bunsen burner although in not quite such a direct way as Demonstration 1 – as well as showing the possibility of an explosion when fuel and air (oxygen) are ignited in appropriate proportions.  The basis for the apparatus is a can with an airtight, push-on lid such as those in which golden syrup or instant coffee are sold. (See Figure 2))

Initially the can is completely filled with gas and thus when ignited the flame is golden yellow.  As the gas escapes from the upper hole, air enters through the lower hole


Figure 2:
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and the flame gradually becomes non-luminous (and much smaller).  Eventually the flame becomes unstable (when the speed of the reaction moving downwards exceeds the rate at which the gas/air mixture comes up from hole ‘A’.)  The contents of the can then explode and the lid flies high in the air (usually!)

Instructions:

1. Turn on gas and wait for a few seconds for the air to be displaced from the can.

2. Ignite gas at hole in lid.

3. Remove tube from bottom of can.

4. Turn off gas immediately.

5. Observe quietly (make sure you are not in danger of shooting down any light-fittings).

You may need to experiment to find the optimum size of the holes.  Hole ‘A’ should be about the diameter of a pencil and hole ‘B’ sufficiently large comfortably to grip a rubber tube that is attached to the gas supply.  It has some advantage, if you intend to use the can either way up (see below) if the holes are both the same size and large enough to fit a fairly narrow rubber tube. If the holes are too large the pressure of the explosion may dissipate so quickly that the lid does not blow off; if the top hole is too small the demonstration may take too long and the lighting back may be prevented altogether

Risk Assessment (You MUST make your own):

In this instance it 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 gas explosion accidentally - on the scale of a gas oven, a whole room or even a whole building by NOT being aware that such an explosion is possible. There is a slight possibility that the can might detonate immediately if the most of the air has not been displaced from the can before it is ignited.

1. Ensure that the flying lid can neither hit students nor ‘shoot down’ light fittings nor strip lights. (It is possible to ensure that the lid remains ‘captive’ by fixing a long taught piece of thin copper wire to the ceiling and threading it through both holes of the can. However, the time and possible hazards involved in fixing up such a wire probably mean that this is not appropriate unless the demonstration is to be repeated many times on the same occasion.)

2. Turn off the gas supply IMMEDIATELY after (not before) the tube is removed.

3. Do not lean over the burning can even if the flame seems to have gone out.  (It is possible to check for a flame by dimming the room lights or carefully holding a long unlit taper directly over the hole.)

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.

Since the can has much greater mass than its lid it can be instructive to operate the can upside down - with the flame coming out of Hole ‘B’ (now at the top).  When the explosion occurs the can jumps into the air but much less high than the lid. (The explosion gives the same momentum to the can and the lid. Since the lid has a much smaller mass than the lid the lid moves much faster.) This makes a useful physics demonstration.
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