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Abstract - Aluminum dusts, from micro to nano-scale, are widely used in various applications such as pro-
pulsion and pyrotechnic compounds because of high burning rate. In this study, the pyrolysis hazard of alumi-
num dusts with different median size (sized by 70 nm, 100 nm, 6 xm, 15 xm) were investigated
experimentally. The thermal decomposition characteristics of aluminum dusts with the variation of heating
rate were investigated using TGA (Thermo gravimetric analysis) and was estimated the minimum ignition
temperature from temperature of weight gain in nano and micro-sized aluminum dusts with different diameter.
In the same condition of heating rate, the temperature of weight gain in aluminum dust layers increased with
increasing of particle size and increased with increasing of heating rates in air. From the results, it was esti-
mated that the pyrolysis hazard of aluminum dusts decrease with increasing of mean diameter.
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Table. 1. Particle distributions of Al sample dusts.

Samples AverageDmameter, Mark in Figures
)
70 nm 183 nm Al-70nm
100 nm 233 nm Al-100nm
4~10 um 6 um Al-6 ym
15~25 um 15 ym Al-15 ym
» e,
2 -
-
( . - 3®

~ W
i

Fig. 1. Appearance of 70 nm Al dust observed by
TEM (Mag. 3000x).
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Fig. 2. Thermogravimetric analyzer (TGA/DSCI).
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Fig. 3. TGA of AI-70 nm with heating rate of
5 C/min.
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Fig. 4. TGA of Al-70 nm with the variation (5,
10, 20 and 30 C/min) of heating rate in
air atmosphere.
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TGA-sampleA (NanoAl)-SdG-lr : 706 mg

SOTA-SaTpleA(NSNON 50G-AF | 7.06 Mg

Fig. 5. TGA of Al-100 nm with heating rate of
5 C/min in air atmosphere.
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Fig. 6. TGA of Al-6 uym with heating rate of 5
C/min in air atmosphere.

TOA-SargleC(15_25um}- 505 A : 3109 g

0 n o E] i “ %
94 ] soa-samplec{1s_2sum) 506-Ak 13109

Fig. 7. TGA of Al-15 uym with heating rate of 5
C/min in air atmosphere.
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Fig. 8. TGA of Al with the variation of particle
size in heating rate of 5 C/min.
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