15.1: Flame Tests – on a large scale
This demonstration uses potassium chlorate to oxidise wood (or charcoal) and the chemistry is essentially the same as for Demo 15 – the howling Jelly-baby. The idea for this comes from Lopez Velasco and Trujillo (2008)
The procedure provides a way of showing flame colours produced by certain metal salts very brightly that can be seen by large audiences – and closely resemble the effects in fireworks

Place potassium chlorate (About 2g) in a dry hard glass test-tube and clamp almost vertically behind a safety screen. Heat the potassium chlorate until it is just molten and starts to bubble. Stop heating and carefully insert a thin wooden stick down to the bottom of the tube. (A bamboo kebab stick works very well and is long enough to keep your (gloved) hand a good way away from the action.  The end of the stick will immediately ignite and a vigorous reaction follows. Some smoke and gas are produced and a bright lilac light accompanies the reaction. (This is the colour of ‘potassium’ flame test.) Sticks of charcoal or carbon can, with some advantage be used instead of wood – however care should be taken not to introduce any appreciable quantity of powdered material and, because of the low density of charcoal it does tend to blow out of the test-tube unpredictably, sometimes at high speed.
The demonstration can be repeated, but with about 0.3g of another suitable metal salt (The nitrate or chloride is preferable – some of these contain a lot of water that, if present, will need to be evaporated off before the mixture is melted) added to the potassium chlorate before it is heated. The colours of many other metals are much more intense than that of the potassium and show clearly.

	Salt added
	Flame colour

	none
	Lilac/white

	Sodium
	Yellow

	Strontium
	Red

	Barium*
	Green- yellow

	Lithium
	Red-fuchsia

	Calcium
	Orange-pink

	Copper*
	Green


* Poison
If simple spectroscopes can be made available to members of the audience it is possible for them to observe the various coloured lines in the spectra characteristic of the different ‘metal’ flames.
Risk Assessment:

It is very important that you do your own.

The experiment must be carried out behind a safety screen and in a well-ventilated area –preferably under a fume-hood or outside. The fumes should not be inhaled (burning wood) and the demonstrator must wear eye protection and protective gloves (not made of rubber or plastic)
Potassium chlorate is harmful if ingested and may cause kidney damage. It is a strong oxidising agent and is a fire and explosion risk if in contact with combustible materials.  It is important to ensure that there is no combustible material mixed with the potassium chlorate or present in the test tube before the material is melted. 
The residue, mainly potassium chloride, is non-poisonous, water-soluble and may be disposed of by washing down the sink. (It may also contain un-reacted potassium chlorate.) If you have added a barium salt the residue should be acidified with a small excess of dilute sulphuric acid before rinsing away. (Barium sulphate is so insoluble in water that it is non-poisonous.)
Educational issues: Flame colours and both absorption and emission spectra are very widely used in analytical chemistry for the identification and quantification of many elements in material samples.
It is (still) interesting to note that the element Helium was ‘discovered’ in 1869 (18th August) when a ‘new’ yellow line was observed in the spectrum of the Sun’s chromosphere during a solar eclipse. (Lockyer and Frankland) The same line was found in 1881 was observed in 1881 in the spectrum of volcanic gases from Mt Vesuvius (Palmieri) and the actual existence of the gas on the Earth was finally confirmed by Ramsay in 1895.
The reaction of wood (cellulose) with melted potassium chlorate is a clear example of an exothermic reaction which gets faster as the temperature rises – and then subsides as one or other of the reactants is used up. (If the reactants are intimately mixed in the appropriate proportions before the reaction is initiated then the reaction can be very violent, indeed such mixtures are often used by terrorists for ‘home-made’ bombs. The mixtures are however extremely unstable and often explode prematurely during mixing or transportation.) Making such mixtures of chlorates and ‘fuels’ is against the law.
Reference:
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