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A Study on the Mechanism of the Catalytic Action of
Manganese Dioxide on the Decomposition of Potassium

Chlorate by Use of Heavy Oxygen as an lsotopic Tracer.

by Shouzow FukusuiMa and Yoshio HoRIBE

Abstract

Potassium chlorate labelled with heavy oxygen is prepared by the anodic oxidation
of potassium chloride in an aqueous solution containing heavy oxygen above its
ordinary concentration,

The isotopic analysis of the gas evolved by heating the intimate mixture of fine
“powders of ordinary manganese dioxide and of the potassium chlorate labelled with
heavy oxygen at 320°C, and 345°C,, revealed that some portion of the gas evolved is
originated from manganese dioxide. It has been also shown that the exchange
reaction of oxygen atoms between manganese dioxide and gaseous oxygen is improbable
at any temperatures below 350°C, by another isotopic experiment,

From these experimental results it has been concluded that at the thermal
decomposition of potassium chlorate in the presence of manganese dioxide an unstable
intermediate compound is composed between potassium chlorate and manganese dioxide
and oxygen gas is evolved by the decomposition of this intermediate compound,

The comparison of the concentrations of hea\/y oxygen in gases evolved at
different stages of the decomposition has shown also that the active part capable of
composing such an intermediate compound with (potassium' chlorate is only a limited
portion of the manganese dioxide catalyst, and such an active part readily loses its

activity by a severe treatment such as the heating of the catalyst at high temperatures

in vacuum,
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