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Fig. 1 Thermal analysis of potassium nitrate
without and with a-Al.Q3 in air

(1) KNO3 without a-Al:03, (2) KNO3
with «-Al;03 (KNOj/a-Al;03=90/10
by wt.)
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Fig. 2 Decrease of potassium nitrate and production
of potassium nitrite in the course of the
potassium nitrate decomposition
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Thermal analysis of aluminum powder in air
(1) atomized aluminum, (2) atomized
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Fig. 5 Thermal analysis of magnesium powder and
its mixture with potassium nitrate
(1) Mg in air, (2) the mixture of Mg with
KNO; (Mg/KNO; =38/62 by wt.) in Ar
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Fig. 6 X-ray diffraction patterns of magnesium and
its mixture with potassium nitrate after
heating up to 700°C
(1)Mg in air, (2)Mg/KNO3 mixture (38/62 by
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Fig. 7 Thermal analysis of magnalium in air
(1) mechanical alloyed magnalium (Al/Mg=

50/50 by wt.), (2)mechanical alloyed magna-
lium (70/30), (3) commercial magnalium (70/30)
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Fig. 8 X-ray diffraction patterns of reaction
residues after the reaction of magnalium and
potassium nitrate-magnalium mixture
(1) magnalium heated up to 500°C in air
(2) magnalium heated up to 1200C in air

(3) magnalium-KNO3; mixture heated up to
. 1000C in Ar
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Fig. 9 Thermal analysis of the mixture of magna-

lium with potassium nitrate in Ar

(1) Al/Mg(50/50) /KNOs (60/40 by wt.),

(2) A1/Mg(70/30) /KNO3 (65/35) ,

(3) commercial Al/Mg(70/30) /KNO; (65/
35)
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The reaction of potassium nitrate with magnalium

by Hidetsugu NAKAMURA?*, Tetsuya KIRYU*, Miyako AKITYOSHI*
Nobuyoshi MURAKAMI** and Yasutake HARA*

The reaction of potassium nitrate with aluminum, magnesium and magnalium were
studied by thermal analysis, analysis of the reaction residue and optical microscope observa-
tion on heating.

On heating, potassium nitrate gradually decomposes at the temperature range of 620~
10007, producing potassium nitrite and potassium oxide. Addition of a-alumina ac-
celerates the decomposition. The reaction of potassium nitrate with aluminum is affected
by the properties of aluminum, showing an insufficient oxidation of aluminum even at 1000
C. The reaction of potassium nitrate with magnesium shows a vigorous exothermic reac-
tion at 600 to form potassium magnesium oxide. On the other hand, the mixture of
potassium nitrate and magnalium causes an exothermic reaction at 360°C just after the
melting of potassium nitrate to form magnesium aluminate. But, aluminum contained in
magnalium also shows an insufficient oxidation at 1000C.
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**Department of Materials Science and Engineering, Faculty of Engineering,
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