20: Fire Trails
This is (yet another) example of an oxidising agent aiding the combustion of a fuel. It could be considered a more controlled example of the ‘Howling Jelly Baby’ (No15). (It is possible to do a similar experiment by heating some solid potassium nitrate in a dry test tube until it melts and a gas (oxygen) begins to be liberated. A vigorous reaction occurs if a glowing wooden splint is dropped into the tube – take suitable precautions! You may have done this ‘accidentally’ when testing for the oxygen given off from heated potassium nitrate.) At one time (when I was at school) ‘fire trails’ the sort of thing that ‘all small boys’ did to amuse themselves – indeed boxes of indoor fireworks contained prepared samples - and thus this would have been considered to be quite unsuitable for a teacher demonstration in school!

However, in this IT age, and with availability of ‘chemicals’ being even more restricted, the experience seems much less common! Essentially the demonstration requires a large sheet of absorbent paper, news paper is quite suitable, on which an ‘invisible’ shape has been drawn using saturated potassium nitrate solution as the ‘ink’. It is most easily applied to the paper with an artist’s paint brush. It is helpful to mark the beginning of the ‘trail’ with a pencil – otherwise it may be difficult to find! Leave the paper to air dry.
Suspend the dried prepared paper vertically, as on a washing line, from a horizontal wire support. This can be done in a fume cupboard or outside (or in a very well ventilated space.) Using a glowing splint or a smouldering piece of string ignite the paper at the beginning of the trail. The paper will smoulder along the line of the pattern drawn previously. 
Risk Assessment (You MUST make your own):

1. Potassium nitrate is an oxidising agent 
2. The fumes from smouldering paper can be unpleasant – hence the use of a fume cupboard or a well ventilated space. (They are no worse than from a cigarette or a wood-fire.)
3. Avoid having large blocks in the pattern – is just possible that the paper may inflame.
4. If sheets are prepared in advance keep the well away from sources of ignition.
5. Small, table top, versions of fire trails can be used horizontally provided that the paper is supported above the surface of the bench/table (e.g. by folding down the edges of the paper as a support and to stiffen them.) However, it is still necessary to protect any vulnerable surface. I recall problems as a boy when I ‘inscribed’ the pattern of a fire trail in the surface of the dining room table at home!)

Educational Context

Paper impregnated with potassium nitrate is used as ‘touch paper’ in the manufacture of fireworks. Also small quantities are used in cigarette manufacture so that the cigarette continues to ‘burn’ even when the smoker is not pulling air through. (This is why cigar and pipe smokers need to keep ‘puffing’ to keep their smoke alight – these do not have potassium nitrate added. The oxidising agent provides for a much higher temperature in the combustion region of a cigarette and this is thought to increase the danger to health of smoking these rather than pipes or cigars.)
Generally any substance that will provide oxygen fairly readily will promote combustion. Potassium nitrate is the major component in gunpowder.
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