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Table 1 Results of series of isothermal tests

Tamb

T ind

T ind"

Tind”~

[Tl [hr) [hr] [hr) Notes
0.5g-Scale
59.0 >300 >300 >300 No Ignition
59.0 >300 >300 >300 No Ignition
625 685 70.3 678 Ignition
635 103.2 105 102 Ignition
66.5 380 400 374 Ignition
670 384 403 375 Ignition
67.0 345 365 335 Ignition
675 482 50.1 47.1 Ignition
720 331 350 315 Ignition
730 16.7 144 110 Ignition
735 122 189 158 Ignition
755 11.3 135 104 Ignition
76.0 791 101 7.37 Ignition
765 185 206 17.3 Ignition
770 951 114 858 Ignition
785 827 103 7.56 Ignition
830 0.825 2.69 0275 Ignition
830 0914 298 0.118 Ignition
5g-Scale
51.0 >500 >500 >500 No Ignition
51.0 >500 >500 >500 No Ignition
56.0 148 149 147 Ignition
56.0 172 174 172 Ignition
63.0 359 386 289 Ignition
630 279 307 19.7 Ignition
675 245 256 22.1 Ignition
67.5 185 194 16.3 Ignition
100g-Scale
420 >120 >120 >120 No Ignition
420 >120 >120 >120 No Ignition
490 718 724 717 Ignition
51.0 488 498 486 Ignition
54.0 14.1 166 139 Ignition
60.0 834 9.30 8.05 Explosion
60.0 466 500 424 Ignition
70.0 1.16 199 0.262 Violent Explosion
710 0.932 1.546 0.0667 Ignition
820 0.0733 - - Ignition
3.2 BB BBAOBEHARICOVT ROBEBEHCAFERBR TR PIERITE RS

AW TIX, Fig. 31TRT &) i CHEM% 7%, Fig. 3 & 312, tm=t—t2FEMEL L
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MM ORMEE L T 2HEVE VN, AHREDNL HiI2K bo BB OFEIM 1 a” D, FEHYM 7 i l2HT
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(c) After explosion, the water bath was destructed..

Fig. 5 100g-scale isothermal test (T.m=70.0TC)
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Studies on spontaneous ignition of firework mixtures (I)
— Large-scale isothermal test with the sample of 100g —

Mitsuaki IIDA®, Tadahiro AQCHI*, Takehiro MATSUNAGA®, Ken-ichi MIYAMOTO?®,
Kiyvoshi TANAAMI™, Atsumi MIYAKE®, Terushige OGAWA* and Shuji HATANAKA*™*

In order to obtain a better understanding of the spontaneous ignition behavior of firework
mixtures, a series of isothermal tests with the sample of 0.5g, 5g and 100g was carried
out. A ternary mixture of CuSO4-5H0/S/KCl03=1/3/7 known as the incompatible com-
position was selected as a model material.

In a 100g-scale isothermal test with the model mixture, the phenomenon from the spon-
taneous ignition to the violent explosion was observed. The critical ignition temperature of
the model mixture was 59-625TC in 05g-scale, 51-56 C in 5g-scale, and 42-49C in 100g-scale.
It was shown that these critical ignition temperatures decreases linearly against the loga-
rithm of the sample weight, and the expression proving this relation was derived from
the Frank-Kamenetskii equation.

(*National Institute of Material and Chemical Research, 1-1 Higashi, Tsukuba 305-

8565, JAPAN

**Department of Safety Engineering, Yokohama National University, 79- 5 Toki-
wadai, Hodogaya-ku, Yokohama 240-8501, Japan
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