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Fig. 1 DTA curves of KCIO, and its
mixtures
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Fig. 2 Reaction rate (Oxygen evolution rate)
vs. time curves for thermal decom-
position of KCIO,
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Fig. 5 Reaction rafe vs. time curves for
thermal decomposition of KCIO,~KCl
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Fig. 6 Optical microscope observationjin the course of the
thermal decomposition of KCIO,
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Table 1 Summary of kinetic data

reaction system - 1-'ate equation range of validity of rate equation Ea(Kcal/mol)
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KCIO, only 1-a=exp(-Bt*) 0.15<a<0.80 74
-In(1-a)=kt+c 0.80<a<0.97 —
KCl0,-a-AlO, 1-a=exp(-Bt*) 0.08<x<0.97 49
KClO,-KCl 1-a=exp(-Bt*) 0.09<x<0.96 35
KClo,C a=kt+c 0.15<a<0.86 1
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Fig. 8 Avrami-Erofeev plots in the case
of thermal decomposition of KCIO;
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The thermal decomposition of potassium perchlorate*
by Hidetsugu Nakamura, Shigeo Nakamura and Issei Nakamori

The thermal decomposition of potassium perchlorate was studied by gas-chroma-
tography using a fixed-bed flow reactor. The thermal decomposition of potassium
perchlorate proceeds through three steps. At the initial stage the decomposition occurs
after partially melting at the unsteady site on the crystal surface obeying the rate equa-
tion a= Ctl. At the intermediate stage the decomposition occurs in molten phase and
is represented by Avrami-Erofeev rate equation. The rate determining step of this stage
is considered to be nucleation and growth of a product phase (KCl). Terminal reaction
occurs at the surface of the new phase obeying first order rate equation. When KCl
and a-AiO, are added to KClO,, Avrami-Erofeev rate equation fits in well over entire
range of the decomposition.

* Studies on synthesis and stabilization of halogen oxidates. I

(Department of Chemical Engineering, Faculty of Engineering, Kyusyu
University, Hakozaki, Fukuoka 812)
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