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Fig. 1 Typical SC-DSC curves of metallic powder. Number of curve shows the sample
in Table 1. Heating rate:10°C /min

Table 1 SC-DSC of metallic powder

No. Sample msmg) | comemone) | wateriey | &5 | 3P
1 Aluminum 1 (flaky fine powder) 6.16 - - - -
2 Aluminum | (flaky fine powder) 6.56 9.30 0.15 163 910
3 Aluminum 2 (flaky fine powder) 6.47 - - - -
4 Aluminum 2 (flaky fine powder) 7.22 8.59 0.14 165 800
5 Aluminum (flaky coarse powder) 7.88 - - - -
6 Aluminum (flaky coarse powder) 6. 86 9.33 0.15 - 166 260
7 Aluminum (atomized) 6.87 - - - -
8 Aluminum(atomized) 6.84 8.04 0.13 142 110
9 Aluminum (reagent powder) 7.67 - - - -
10 Aluminum (reagent powder) 9.68 9.09 - - -
11 Magnesium( P 100) 6.09 - - 401 840
12 Magnesium (P 100) 7.15 7.00 0.10 133 560
433 960
13 Magnesium (reagent powder) 7.74 - - - -
14 Magnesium (reagent powder) 7.4 10.22 0.15 150 390
443 110
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Table 2 SC-DSC of metallic powder with various water content

Sample mase(mg) | comentove. %) | waterces o | (B Ne3
Aluminum 1 (flaky fine powder) 7.14 - - - -
Aluminum | (flaky fine powder) 7.20 1.67 0.03 149 130
Aluminum 1 (flaky fine powder) 7.29 3.57 0.06 157 250
Aluminum 1 (flaky fine powder) 7.55 5.17 0.08 163 630
Aluminum 2 (flaky fine powder) 7.60 - - - -
Aluminum 2 (flaky fine powder) 7.65 1.57 0.02 145 170
Aluminum 2 (flaky fine powder) 7.06 3.12 0.05 165 250
Magnesium ( P 100) 8.63 - - 398 460
Magnesium ( P 100) 7.72 1.68 0.02 96 160
396 490

Magnesium ( P 100) 7.34 2.86 0.04 103 180
400 470

Magnesium( P 100) 8.15 4.60 0.07 116 480
399 680
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Fig. 2 Relationship between Qpsc and water content
for metallic powder
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Fig. 3 Relationship between Tpsc and water content
for metallic powder
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Study on the exothermic reaction of the materials and
compositions for fireworks with moisture

by Toshio MATSUZAWA*, Ken SAKATA**, Mamoru ITOH***
Mitsuru ARAI***, Syuji HATANAKA****, Akira MIYAHARA****
Masamitsu TAMURA*** and Hideyo OSADA*****

We have examined exothermic reaction of aluminum powder, magnesium powder and
the firework composition containing it with moisture by using SC-DSC.

' When water was added, all the aluminum and magnesium powder except aluminum
reagent powder showed the exothermic reaction at the temperature range of 100 C~160C.
As a water content increases, energy release from the exothermic reaction has a tendency
to become larger but its initiation temperature has a tendency to become higher.

Also, the composition of firework containing metallic powder like aluminum showed the ex-
othermic reaction at the lower temperature and energy release from it became larger when
water was added.
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