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Thermal Reactivity of Ammonium Perchlorate III

by Y. Hara, T. Fujisawa,
K. Otake and H. Osada

The thermal reactivity of ammonium Perchlorate (AP) was studied by differential
thermal analysis, X-ray diffractometry, ESR and gas chromatography etc. The cffect
of nitric acid and perchloric acid on the decomposition of AP was discussed, and se-
veral conclusions were obtained as follows;

(1) The crystal of AP is expanded along *a” axis, and the lattice becomes normal
state on heating, then transition occurs as the temperature rises to 240°C.

After transition, AP is pyrolyzed with its sublimation.

(2) Distinction of crystal lattice between AP and sublimated AP is not found, but
decomposition of sublimated AP is promoted by several acids which adheres to it on
heating of AP.

(3) AP is decomposed with radical reaction contained charge transfer, and nitrogen
oxides are produced by redox reaction of ammonia-perchloric acid system. It is con-
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sidered that all over the redox reactions are as follows;
Cl'* 4 8e = CI-
N3- = N3+ 4 8e

(4) Perchloric acid, nitric acid, hydrochloric acid and trace of nitrous acid are
formed on heating of AP, perchloric acid and nitric acid promote the decomposition
of AP but hydrochloric acid and nitrous acid do not promote it.

(6) The decomposition of AP is accelerated by ammonium nitrate.

(DePartment of Industrial Chemistry, Kyushu Institute of
Technology, Sensui, Tobata, Kitakyushu, Japan)
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