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The combustion reaction and initiation of matches,
gunpowder and the like

IV Two match-like mixtures having barium peroxide or
lead dioxide as oxidiger and their enlarged ones

Giichi Yoshikawa

Three problems of the propagative combu-
stion reaction of pyrotechnic mixtures are
studied by the analysis of combustion rate
curves and the ignition temperature-time to
ignition relations as in matches and gunpow-
der. The first two of these concern the so-
called “match-like” initiation of reaction
prevailing in the reaction of matches and
gunpowder (Part I, 1I and III), and the
third the effect of the thermally hard property,
that is, the high decomposition temperature
of the reducer on reaction.

(1) From the combustion rate curve it is
found that the active carbon added to the
binary mixtures of barium peroxide and
sulphur activates sulphur in the activation
process enhancing the rate of reaction, and
after the whole sulphur has been oxidized
enters the reaction with barium peroxide.
The addition of active carbon to the mixture
of lead dioxide and sulphur, however, does
not show such activation of sulphur, but it
lowers the reaction of the mixture.

The explanation of this result is given by
the measurement of ignition temperature-time
to ignition relation, which shows that in the
mixture (PbO;, S) the ignition temperature
is low enough to need no activation of
sulphur by carbon for the reaction to begin,
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and that in the mixture (BaQ;, S) the
ignition temperature is rather high so s to
allow the carbon to activate sulphur before
the reaction sets in,

(2) Some thermally soft organic com-
pounds, for example glycerin, stearic acid
or its metallic salts used instead of sulphur
in the mixture (BaQ;, S) is found to be
activated by active carbon added to the
mixture and to enhance the rate of its reacti.
on. From this result the similar activation is
expected to appear in more other cases of
combustion reaction such as in the burning
of wood or candle when the volatile substa-
nces vapourize from the carbonized surface
of wood or wick of candle.

(3) In the propagative reaction of the
mixture of lead dioxide and silicon along its
combustion rate curve the part of silicon
sulphur remaining unoxidized increases with
the increase in the size of silicon particle,
and at once the reaction in any given com-
position becomes altered into the one of hig-
her-order oxidation of silicon, This result,
which seems to come from the thermally
hard property of silicon, is found to give
an insight into the general aspect of activa-
tion of propagative reaction in the pyrotech-
nic solid mixtures,

TRRMB L%



