Study of the Ammonium Perchlorate

I. Crystal Habit Modification By Surfactants and Dyes.
by Koichi Ito* and Tsutomu Hikita**

Crystal habits of Ammonium perchlorate (AP) were modified by addition of some
surfactants or dyes into the mother liquid of AP when AP was crystallized from its
saturated solution. Since these habit modifiers are adsorbed selectively on the growing
surfaces of AP crystals, the relative grow rates of the crystal face and the habits are
modified.

By the addition of sodium dinaphtyl methane disulfonate, Orange II and Direct
Yellow R needle erystals of AP were obtained respectively. Thereby it is noteworthy that
sodium dinaphtyl methane disulfonate and Orange II elongate the a axis of AP crystal,
while Direct Yellow R elongates the b axis.

As alkylamine can perhaps be adsorbed on the growing crystal faces nonselectively,
crystals of AP cannot grow and all crystals are fine.
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Study of The Ammonium Perchlorate

1. Thermal decomposition of ammonium perchlorate

Koichi Ito* and Tsutomu Hikita**

By the works of L. L. Bircumshaw!> and P. W. M. Jacob®, it was apparent that
there were two reactions in the thermal decomposition of ammonium perchlorate (AP).

The first, low temperature reaction, comprises decomposition of the intergranular material
and proceeds by electron transfer mechanism between interstitial NH,* ion and ClO,~ ion.

While, the second, high temperature reaction. proceeds by proton transfer mechanism.
It was found that the linear pyrolysis rates of the habit modified AP were increased

and by the differential thermal analysis the low temperature decomposition of these AP
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were remarkably promoted. The electrical conducivities of habit modified AP crystals were
measured at high temperatures below the decomposition point with the results that cond-
uctivities of modified AP increased preferably in comparison to pure AP. As the electrical
conductivity of ionic erystais represents the number of crystal defects, viz., interstitial ion
and vacant hole, it is apparent the increased low temperatue reaction of habit modified
AP crystals is promoted by its crystal defects increased by the surfactant absorbed on the

crystal face.

The addition of ammonium chloride reduced the linear pyrolysis rate of AP because

of the endothermic dissociation of ammonium chloride.

Addition of a suitable quantity of lead chloride eliminated the low temperature reac-

tion of AP in the differential thermal analysis, and reduced the linear pyrolysis rate of AP.
(*Hodogaya Factory, The Japan Carlit Co. Ltd., **Faculty of Engineering University of

Tokyo)
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