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Fig. 1. Apparatus for thermal analysis
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Table 1. Reaction velocity constant
Temp(°C) Reaction Velocity (min=!)

35 3.48x10-2

25 8.3x10"®

15 3.5%1072

10 1.6X10°2
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NH,CIO,0RLH: ASNE D < AiELRE 22 HCIO,
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Oxidation Reaction of Thiokol with Perchloric Acid in Liquid Phase

by H. Osada and T. Ishibashi

Recently as it is said that the oxidative effect of NH,ClO, will depend on HCIO,
which is produced from the decomposition of NH,ClO,. So ignition of NH,ClO, fuel
mixture may be initiated by the oxidation reaction of HCIO,. Therefore, the oxidation
reaction of thiokol with concentrated perchloric acid in liquid phase at lower temperat-
ures (10—35°C) is studied by the method of thermal analysis, comparing the mechanism
of this reaction with that of the reaction of thiokol with NH,CIO,. Several conclusions
are as follows.

(1) The reaction of thiokol with HCIO, is exothermal first order reaction with
respect to thiokol concentration at 10~35°C, and its activation energy is about 20
Kcal. /mole.

(2) From differential thermal analysis, the activation energy of the reaction of
thiokol with NH,CIO, is about 20 Kcal. /mole.

(3) By the infra red analysis, the products of both reactions are resulted to be
the same.

(4) From the above experimental results, the initiation of ignition reaction of
thiokol with NH,CIO, will be the reaction of HCIO, which is produced from NH,CIO,
with thiokol.

(5) An adaptability of fuel for composite propellant will be checked with the
oxidation reaction of fuel with concentrated HCIO, at lower temperatures.

(Kyushu Institute of Technology, Sensui, Tobata, Fukuoka, Japan.)
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