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The Initiation of the Combustion Reactions of the

Match Composition, Black Powder and the like

Part I The Match Composition

Giichi Yoshikawa

The initiation ‘of the combustion reaction
of the basic match composition (potassium
chlorate, sulphur, glue) was studied by ana-
lyzing tis combustion rate curves, each of
which refers to a fixed percentage of glue
and to a wide proportion of potassium chlo-
rate to sulphur. The result of the analysis,

Veol, 23, No. &, 1952

which seems inadequate to have a definite
conclusion about the problem in view, was
further supplemented both experimentally and
theoretically.
The result of analysis of combustion
rate curves:
In the system(potassium chlorate, sulphur)
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a considerable amount of sulphur vaporizes
escaping from the system before the reaction
sets in. In the system (potassium chlorate,
sulphur, glue), however, the capture of sulphur
by glue takes place so as to activate sulphur
before its vaporization increases appreciably,
and glue itself becomes enveloped by the
captured sulphur. As a result, along each
combustion rate curve the reaction appears
first between potassium chlorate and sulphur,
and after the whole sulphur has been used
up there, the oxidation reaction of glue
follows. Since such a process was found
commonly in the case of some carbon-conta-
ining substances used instead of glue and
in particular it reveals itself most impres—
sively in the case of active carbon, itis
inferred that the force of capturing sulphur is
nothing but the attracting one of carbon
atoms in those carbon-containing substances
which has come to work on sulphur as the
result of activation,

Supplemental :

Some of the above results was further
examined as follows. (Experimental) (i) The
X-ray diffraction patterns show that in the
mixture of sulphur and a carbon-containing
substance such as active carbon, coal, char-

coal, starch or glue an interaction is induced

between the two components by the heat-
treatment at relatively low temperatures (120
~250°C). This interaction was identified with
the capture of sulphur by the carbon-contain-
ing substance. (ii) The types of combustion
reaction inferred in the above analysis was
verified by the chemical analysis of the com-
(iii) The activation of

sulphur resulting from its being captured was

bustion residues.

ascertained by that the ignition temperature
of potassium chloratesulphur reaction was
lowerd markedly by the active carbon pres-
ent in the system without participating in the
reaction explicitly.

(Theoretical) The vaporization of sulphur
preceding the reaction of the system (potas-
sium chlorate, sulphur) was approximated
as its sublimation at the temperature inducing
the reaction, since the rise in temperature
is supposed very rapid in its activation step.
This assumption was verified by that the
temperature giving the vaporization of sulphur
at the ratio of potassium chlorate to sulphur
1.2 and 1.5 where the two types of reaction
between them was completed respectively was
found, by some calculation, epual to that of
the decomposition of potassium chlorate,
provided this decomposition brings about the
reaction of the system.
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