21: Spontaneous Combustion
A mixture of powdered potassium permanganate (or potassium chlorate) (Both are very strong oxidising agents) with an approximately equal volume of sulfur powder is readily ignited by the addition of one drop of concentrated sulfuric acid from a dropping pipette or syringe. The spontaneous reaction is caused by the liberation of small quantities of an unstable oxide of manganese - Mn2O7 (or chlorine Cl2O7) which explodes and starts the reaction. It is important that safety precautious are taken and that only a small heap of the mixture is used – with a small indentation in the top to receive the drop of acid. The reaction is best undertaken on a disposable surface – I have found thick plastic screw tops from milk bottles suitable (although it is necessary to ensure that they do not burn themselves.)
Risk Assessment (You MUST make your own):

1. The components of the mixture must be ground separately and then mixed together carefully in a container in small quantities preferably with a wooden splint – to avoid the possibility of ignition by spark or frictional heating. (The making of mixtures of potassium chlorate and sulfur in significant quantity are forbidden by the ‘Explosives Act’
2. The reaction should be carried out in a fume cupboard or a very well ventilated space. Some sulphur dioxide is liberated.
3. Wear eye protection.

4. Work on a small scale – less than 1g of mixture – and prepare the mixture only as required. It is not advisable to attempt to store the mixture.
5. Take care with the concentrated acid to avoid spillage or ‘squirting’.

6. Use one or two drops only of concentrated sulfuric acid – and be prepared to wait for the reaction to start for up to a minute. (If the mixture fails to ignite wash it away with plenty of water down the sink.)
7. When the flame has extinguished, allow to cool and wash the container in water before disposal

Educational Context

It is almost unbelievable that this reaction was used in the home and by smokers before the introduction of phosphorus and the invention of the friction match. A mixture of potassium chlorate and sulfur was attached to the end of a wooden spill together with a small glass phial containing a drop of concentrated sulfuric acid. The ‘match’ was ignited by breaking the glass phial with a pair of pliers. These ‘matches’ were relatively expensive and were used only by relatively rich people. They were rapidly displaced as much cheaper and safer friction matches became available.
The reaction between concentrated sulphuric acid and potassium permanganate also demonstrates a major hazard in the preparation of chlorine by the reaction between concentrated hydrochloric acid and potassium permanganate. Especially since concentrated sulphuric acid is often used to dry the chlorine produced there is a danger that concentrated sulphuric acid is mistakenly added to the potassium permanganate! On a large scale such as used to prepare several gas-jars full of chlorine this error has serious – sometimes fatal – consequences. 
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