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Fig. 1 DTA and TG curves of two metal oxides
--------- ‘TG, :DTA
(a) Cr,0; (b) MnO,
Sample weight: 10mg, atmosphere: in air,
heating rate: 10°C/min
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(a) (b)A

Photo. 1 Microscope photos of Cr,0; at various tem-
peratures
(a)256°C (before heating) (b)600°C (c) 1600
C and (d) 25°C (after quick quenching)
sample: Cr,0,, heating rate: 100°C/min, at-
mosphere: air, sample weight: 5mg

Photo. 2 Microscope photos of MnQ, at various tem-
peratures heating
(a)25°C (before heating) (b)6507C (c) 1100
T (d) 1500T (e) 1600°C and (f) 25C (after
quick quenching)
sample: MnQ,, heating rate: 1060°C/min, at-
mosphere: air, sample weight: 5mg
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Fig 2 X-ray diffraction patterns of Cr,0; at (a) 25°C
and (b) 1400°C
O : Cr203
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Fig 3 X-ray diffraction patterns of MnQ, at various
temperatures
®:MnO, A:Mn,O; B:MnO,
(a)25C (b)600°C (c)1100C
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Figz 4 DTA and TG curves of magnalium (5/5)
--------- :TG, :DTA
Sample weight: 5mg, atmosphere: air
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Fig. 5 DTA and TG curves of mixtures of two metal
oxides and magnalium
--------- TG, :DTA
(a) Cr,0,:Mg/Al = 6:5(wt.ratio)
(b)MnO,:Mg/Al = 5:5(wt.ratio)
Sample weight: 5mg, atmosphere: air, heat-
ing rate: 50°C/min
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Fig. 6 X-ray diffraction patterns of the mixtures of
metallic oxide and magnalium after heated up
to 600°C
¢:Cr E:MnO, 0O:MgAlO, A:MgO
(a) Cr,0,:Mg/Al = 5:65(wt.ratio)

(b) MnQ,:Mg/Al = 5:5(wt.ratio)
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Table 1 Sound measurement by heated of mixtures of Mn02 and magnalmm

a
i

. Inductlon ‘ Sound pressure |

MnO,: Mg/Al(B/ 7) time ! (dB) at 1kHz note
7:3 4hm.§ 79.3 a loud crackling with a flash
6:4 47sec. ' 88.8 a loud explosive noise with a flash
5:5 46sec. 74.4 a loud crackling with a flash
4:6 48sec. : 61.1 a small crackling with a flash

. Induction | Sound pressure

MnO,:Mg/Al(5/5) time " (dB) at lkHz note
7:3 4lsec. ' 92, 2 a loud explosive noise with a flash
6:4 40sec. | 93.5 a loud explosive noise with a flash
5:5 38sec. 89.0 a loud crackling with a flash
4: 6 393ec. 64. 3 L a small crackling with a flash

o B 4 - I .
Inductlon Sound pressure |

MnO,:Mg/Al(7/ 3) time (dB) at 1kHz note
7:3 36sec. 83.8 asmall crackhng with a flash
6:4 38sec. 84.0 a small crackling with a flash
5:5 . 38sec. . 67.0 | a small crackling with a flash
4:6 ; 368ec. 57.0 | asmall cracklmg with a ﬂash

cf Pb,0,: Mg/Al(3/ = lOO(dB)
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¢) reaction model of Oz- Al in (b)

Fig. 7 Reaction model of sound composition MnO,
and of magnalium
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Thermal behavior of the mixtures of chromium (II) oxide
and manganese dioxide with magnalium

Koki ISHIKAWA®, Michio KOGA®, Masaru MATSUMOTO",
Toshiaki TSURU', and Shunichi YOSHINAGA*

Although sound composition of fireworks is made of red lead and magnalium, lead is known tobe a
harmful metal for human health. Therefore, a study of sound compositions that don't contain red lead
has been reported (reference 2, 3). As a result of these studies, mixture of copper (II ) oxide with
nickel (II) oxide and molybdenum (VI) oxide could be used as an oxidizer of sound compositions
instead of red lead. These metals have various valences.

In this study, chromium (Il) oxide and manganese dioxide have been investigated as the oxidizing
agents of sound composition for the purpose of confirming explosive sound of metal oxides that have
various valences. Following results were obtained;

(1) The mixtures of manganese dioxide and magnalium produced explosive sound when they were
heated. The mixtures of chromium (1) oxide and magnalium didn't produce explosive sound
when they were heated.

(2) It is suggested that when the product gas from the decomposition of manganese dioxide, which is
expanded by the exothermicity due to oxidation of magnalium, breaks the oxide film of magnalium,
an explosive sound might take place.

(3) It was revealed newly that metal oxides as oxidizing agents of sound composition is limited to
thermally unstable substances which can be decomposed by the exothermicity due to the oxidation
of magnalium. The exothermicity due to oxidation of magnalium doesn't cause the decomposition
of chromium (II) oxide. Therefore, chromium (M) oxide can't be used as an oxidizing agent of
sound composition.

('Faculty of Engineering, Kyushu Sangyo University 3— 1, Matsukadai 2-Chome, Higashi-
ku, Fukuoka 813-0004, JAPAN)

—198— KIEEL0E





