4.
Flares from combustible powders:

This demonstrates the rapid combustion of fine powders when mixed with air. A very suitable fine powder for this reaction is lycopodium, but it is possible to replace this by ‘custard powder’ or ‘cornflower’ provided that the powders are carefully dried and flow freely.
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When heated, the lycopodium near the end of the tube begins to burn with a yellow flame.  Blowing the powder from the tube produces a large flame.

Risk Assessment (You MUST make your own):

a. It is possible that some people may be sensitive to fine powders – avoid carrying this out in the open lab if there are people present who suffer from asthma, hay-fever or whom you suspect may be allergic to such powders.

b. The flame may extend by up to two metres BE VERY CAREFUL THAT NO ONE IS IN THE WAY – the flame should NOT be projected towards the audience. (The view is in any case,z better if the flame is seen from the side.)
c. BLOW steadily - DON’T SUCK!! (It is easy to become distracted by a pupil – or you may just think of something else you need to say at the last moment. Be sure your mouth is away from the tube before you breathe in.)

Educational Context
It is very difficult for air to get in between the very small dust particles in sufficient amount to allow combustion to occur (From the ‘olden days’ I remember that it was possible to put a coal fire out by heaping large amounts of very small pieces of coal and coal dust on to it.) This demonstration relates to the earlier ones by showing how much faster fuels will burn when they are pre-mixed with air or oxygen.

Accidental dust fires and explosions can easily occur in places where organic (or metallic) dusts are being processed such as flourmills, grain ships and elevators and coal-mines – especially when coal is being cut mechanically. Very careful safety procedures have to be maintained to prevent the formation of dust clouds and/or the possibility of their ignition. Dusty atmospheres are not just hazardous because they make breathing difficult!

Modern coal-fired furnaces are often fed with pulverised coal, which is blown into the combustion chamber with the blast of air. This makes it possible to burn poor quality coal and the removal of dust from the stream of waste gases is easier than scraping the ashes from below the ‘fire grate’.
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