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Fig. 2 Effect of pH and amount of ammonium perchlorate (AP) on gas evolution at 30C
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Fig. 3 Gas evolution curves showing the effct of water, added(m¢) at 30T
(0.36m¢ water corresponding to the mole ratio of AP : Mg : water=1:1:10)
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Fig. 4 Gas evolution, ratio of Mg?* dissolved in a solution to the total Mg, and pH during the reaction of

ammonium perchlorate — Mg — water system
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Fig. 5 Gas evolution curves of (a)ammonium salt—Mg—water and (b) potassium salt — Mg —water
(temp=30T, Mg=50ng, water=50nt, mol ratio of salts to Mg=1:1
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Fig. 6 Temperature vs.time; (a)ammonium salt—Mg—water and (b) pot'assium salt -~ Mg —water
(initial temp=307C, mol ratio=1 11:10)
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An investigation of ammonium perchlorate —magnesium —water system

by Toshiyuki NAGAISHI*, Tomokazu SUGA*, Hidetsugu NAKAMURA**
Shuji HATAN ***and Akira MIYAHARA***

The reaction mechanism of ammonium perchlorate —magnesium —water system has
been investigated. Both hydrogen and ammonia gases were recognized as gaseous pro-
ducts and magnesium perchlorate and magnesium hydroxide as solid products.

On the other hand, magnesium is not dissolved and hydrogen gas does not evolve both
in potassium salt—magnesium—water system and in agueous ammonia—magnesium
system. .

It is concluded that the hydrolysis of an ammonium salt such as ammonium perchlorate
is responsible for the gas evolution;that is, the solution of an ammonium salt becomes a
weak acid for hydrolysis and magnesium is dissolved well to produce hydrogen gas.

(*Faculty of Engineering, Kyushu Sangyo University, 2—3—1, Matsuka—dai,
Higashi—ku, Fukuoka 813, Japan
**Faculty of Engineering, Kyushu Institute of Technology, 1—1, Sensui—cho,
Tobata—ku, Kitakyushu 804, Japan
***Japan Pyrotechnic Association, 18—17, Kichijyo, Ishimakinisikawa—cho,
Toyohashi 441 —11, Japan)
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