
























































Barium nitrate was at one time the only oxidant considered 
suitable for illuminating flare and white signal compositions but it 
has long been replaced in the first role by sodium nitrate. The 
earliest service flare compositions were mixtures of aluminium, 
barium nitrate and sulphur, the next were those containing magnesium, 
barium nitrate and wax or resin, and the youngest are those containing 
magnesium, sodium nitrate and other ingredients. The changes have 
brought a steady increase in the efficiency of flares and a decline 
in the steadiness of the flame and hence of the illumination 
produced. The flames from aluminium-barium nitrate mixtures are 
small but remarkably steady with a specific light-output of some 
7,500 candle-seconds per gram. Those from magnesium-barium nitrate 
mixtures are larger and more luminous but they have longer periodic 
fluctuations. They have a specific light-output of about 12,000 
candle-saconds per gram. Finally, magnesium-sodium nitrate mixtures 
have large fluctuating flames and a specific light-output of up to 
45,000 candle seconds per gram. 

In the combustion of magnesium-barium nitrate mixtures there has 
been no evidence to date of the fonnation of metallic bariw and the 
most representative equation for the reaction appears to be:• 

8 Mg + Ba(NOs)z- 5 Mg0 + BaO + Mg 3N2 + 742 K.cals. 

The stoichiometric mixture contains 42 per cent of magnesium and the 
heat of combustion is 1,640 calories per gram. The efficacy of 
mixtures of these materials is about 15 to 20 lumens per watt. The 
flame is greenish 'Mlite in colour, its spectrum being composed 
mainly of radiation continuum, band systems from Mg()+ and Ba()+ and 
atomic lines, and there is no emission comparable to the sodium 
continuum. Mixtures of magnesium and barium nitrate burn at rates 
similar to those of comparable mixtures containing sodium nitrate. 

The melting and decomposition temperatures of barium nitrate are 
higher than those of sodium nitrate and the burning layers of com­
positions containing it are less readily disturbed by shock or 
rough treatment. This becomes apparent in such stores as shell• 
stars which are subjected to the forces of setback on firing the 
shell and of ejection from the shell during flight. Shell stars on 
parachutes burn flame downwards and there is a strong tendency for 
large pieces of burning composition to break away when sodium 
nitrate is the oxidant. With barium nitrate this effect is much 
less apparent and the consolidated filling burns steadily without 
breaking up. A compromise filling in which the more luminous sodium 
nitrate composition is surrounded by an annulus of a barium nitrate 
composition aims to combine high luminosity with regular combustion. 

Strontium nitrate behaves very similarly to barium nitrate in 
mixtures with magnesium powder. The basic reaction during 
combustion is probably represented by:• 

(38046) 25 
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