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Fig.1 Thermal analysis of various aluminum

powder in air

Sample, 5 mg of (1) reagent Al powder, (2)
atomized Al powder, (3) pigment Al powder and
(4) surface treated reogent Al powdor
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1Ireagent aluminum
2)atomized aluminum
3)pigment aluminum
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Fig.3 Effect of aluminum powder and a-Al,0,

on the thermal decomposition of potassium

chlorate

Sample, S5 mg of (1) KC10s, (2) equimolar mix-
ture of KC10s and Al powder and (3) equimolar
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Fig.4 Thermal analysis of the mixture of various
aluminum powder and potassium chlorate
in air

Sample, 5 mg of the mixture contained 80X Al
powder and 20X KC10, (by mole), species of Al,

(1) reagent Al powder, (2)atomized Al powder and
(3) pigment Al powder
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Fig.5 Isothermal decomposition of the mixture of alu-

minum powder and potassium perchlorate
Sample, 10 mg of KC10, and 18 mg of the mixture of
KC10.(1 mole) and Al powder(4 moles),
Temperature, 1) 595 °C, 2) 588 °C, 3) 582 °C, &) 576 °C,
, KC10,, =--~--; mixture of Al powder and KC1lO.
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Fig.8 Thermal analysis of the mixture of alumi-
num powder and potassium chloride in
air

Sample , 5 mg of (1) KC1 only, (2) equimolar
mixture of Al powder and KCI and (3) 91Z Al
powder and 9% KC1 (by mole)
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Fig.7 Effect of corroded aluminum powder on the
thermal decomposition of potassium chlorate

Sample , 5 og of (1) corroded aluminum
powder ,(2) Al(OH)s and (3) the mixture of
802 corroded Al powder and 20% KC10; ( by
nole )
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Reactions of Aluminum Powder with Potassium Chlorate
or Potassium Perchlorate*

by Hidetsugu NAKAMURA®*, Yasutake HARA* and Hideyo OSADA*

Reactions of aluminum powder with potassium chlorate or potassium perch-
lorate were studied chiefly by thermal analysis and the following results were
obtained.

When the mixture of aluminum powder and potassium chlorate or potassium
perchlorate was heated in air, the oxidation of aluminum powder did not take place.
On the contrary, aluminum oxide existing on its surface promoted the thermal de-
composition of this chlorate or perchlorate. Potassium chloride resulting from the
thermal decomposition of these oxysalts promoted the oxidation of alminum
owing to destroying the aluminum oxide film on the surface.

Species of aluminum powder affected the degree of its oxidation in air. Pig-
ment aluminum powder bearing large specific surface area was easily oxidized to
a great extent, while reagent aluminum powder which retained the strong thin film
on treating by phosphorous acid-chlominum trioxide solution suffered keine oxidation.

Standing in wet circumstances or in aqueous solution, aluminum oxide existing
on the surface of aluminum powder changed to aluminum trioxide ( bayerite) by
corrosion. Active aluminas, which were formed from corroded aluminum powder on
heating, promoted the thermal decomposition of potassium chlorate or potassium
perchlorate,

*Study on the Reactivity of Metallic Powder Utilized for Explosives ( I)

(**Department of Environmental Sience, Kyushu Institute of

Technology, Sensui-machi, Tobata-ku, Kitakyushu-shi, Japan)
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