18.
Flash-back – with an inflammable solvent vapour:
Many situations in the chemistry laboratory and a number in everyday life provide the opportunity for dense, inflammable vapours to be released into the environment. Clearly this should be minimised as far as possible but the dangers of such vapours being ignited at a considerable distance from the source is not always appreciated. This demonstration – using diethyl ether – hopefully makes it clear why such solvents should be stored and handled well away from flames and other sources of ignition










The apparatus is fairly simply constructed from a standard length of rainwater guttering with a closure at the top-end. A hole is drilled in the bottom of the guttering close to the closed end such that the rim of a boiling tube just prevents it falling through. The guttering is supported over a clear, non-flammable surface (suitable bench top or floor) such that the bottom end rests on the surface and the top (closed) end is raised by about 50cm. The boiling tube is about 1/3 filled with ether and placed in the hole at the top of the slope.

When all is ready a small candle – on a suitable flat base – is centrally placed at the bottom of the slope and lighted. The boiling tube is now heated by immersing the lower end in a beaker of hot water. This should be sufficient to cause the ether to boil and emit a steady stream of vapour that flows down the guttering. The vapour ignites on contact with the candle flame and the flame ‘flashes-back’ until it burns at the mouth of the boiling tube.

Risk Assessment (You MUST make your own):

1. ‘Ether’ is highly inflammable and is a narcotic. The stock bottle must be opened with care and kept well away from sources of ignition and inhalation of the vapour should be minimised.

2. The apparatus should be set up away from draughts and no one – not even the demonstrator – should lean over any part of the guttering at any time during the demonstration once the boiling tube of ether is in place.

3. Only sufficient liquid for the demonstration should be placed in the boiling tube. STOP HEATING as soon as the flash back has occurred and, if necessary, extinguish the flame at the mouth of the tube by smothering it with a suitably shaped  ‘snuffer’. (There should be very little ether left at this stage and the safest method – for disposal also – is to let it burn away. Do not attempt to move or dismantle the apparatus whilst any flame is evident or before the tube has cooled.

4. Any remaining ether should be burned or simply allowed to evaporate in a fume cupboard. (On no account should any remaining ether be returned to the stock bottle.)

5. In the event that a flash-back does not occur, extinguish the candle and leave to cool and for all vapours to dissipate. Treat as an unexploded firework but do not attempt to add more ether or repeat the demonstration until you are sure that there is NO risk of ignition.

Educational Context

Spillages of inflammable and volatile liquids – especially petrol and alcohol – are relatively common (e.g. in road accidents or in faults in industrial processes.) Even in the home petrol spillages sometimes occur and fumes from overheated cooking fat flow towards flames, sparks or other sources of ignition. Leaking ‘Calor Gas’ (Butane) that is often used in caravans and where mains gas supplies are unavailable, is also much denser than air and behaves similarly – collecting near the floor. If such vapours get into sewerage or drainage systems the potential for flashbacks over very long distances occurs.

Once we have seen how a flash-back can occur it is likely that we shall more easily identify situations in which it might happen and take appropriate precautions. (This links closely to demonstrations on exploding cans, Bunsen burners – and also to those concerning floating and sinking and densities of gases.)

Plastic guttering about 2m long





Small, lighted candle





Boiling tube containing ether set into a hole through the guttering
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