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photoelectron spectra of tungsten
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Fig. 7 Plots of DTA peak temperature
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tungsten-potassium perchlorate
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Fig. 10 X-ray diffraction patterns of tung-
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potassium perchlorate or barium
chromate
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Table 1 Burning time

No.| W |[KCIO;|BaCrO,|L(mm)| sec [sec/mm
11(75 5 20 12.2 0.413 | 0.0338
2 (70 10 20 12.7 0.344 | 0.0270
3 {60 20 20 14.1 0.358 | 0.0254
4 |55 5 40 13.0 0.899 { 0.0692
5|50 10 40 13.0 0.815 | 0.0629
6 40| 20 40 13.9 | 0.924 | 0.0665
7135 5 60 12.5 2.359 | 0.1887
8 |30 10 60 12.1 2.487 | 0.2055
9120 20 60 12.2 5.120 | 0.4196

* average of five measurements
Grain size : W; 1.38y, KCIO, and BaCrO,;
200mesh pass

Fig. 12 Triangular diagram of relative
burning rate

Standard ; 0.0253 sec/mm=1.0(W : KCIO,

: BaCrO,=60 : 20 : 20)
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The thermal reactivity of tungsten-potassium
perchlorate-barium chromate delay composition

by Hidetsugu Nakamura* Takehiko Yamato¥®,
Yasutake Hara* and Hideyo Osada*

Tungsten powder is oxidized to form tungsten trioxide at the temperature range
450-650°C by oxygen in the air and at 440-500°C by potassium perchlorate. In the
oxidation by potassium perchlorate the composition of the mixture have a significant
effect upon the oxidation temperature and contrary to the oxidation by oxygen the
lower the pressure of oxygen, the lower the temperature at which the oxidation com-
mences. The oxidation by barium chromate does not occurred at lower than 900°C.

Addition of barium chromate to the tungsten-possium perchlorate mixture enha-
nces the ignition temperature and varying the amount of barium chromate added to
the mixture from 10 wt% to 40 wt%, the burning rate changes from 2.38 to 39.4mm/
sec and the smaller the content of barium chromate, the larger the burning rate.
The main reaction products for this mixture are potassium chloride and barium tun-
gstate. From the above results the mechanisms of the thermal reaction about this
tungsten delay composition were discussed.

(*Depertment of Environmental Sience, Kyushu Institute of Technology ;
Sensui-machi, Tobata-ku, Kitakyusyu-shi, Japan)
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