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Table 1 The composition of firework samples
No. composition mass/ %
1* KCIO; /Al /S 70/ 20/ 10
2% KNO,/Al /S 70/20/10
3# KCIO, /Al /S 67/20/ 13
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Table 2 Test parameters of three samples
No. 1" 2* 3*
mass/ g 0.2647 0. 3271 0.3777
initial temperature/C 90 200 250
sample bomb mass/g 21.6162 21.6162 21.4360
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Fig.1 Curves of time vs temperature by ARC
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Fig.2 Curves of time vs pressure by ARC
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Fig.3 Curves of temperature vs pressure by ARC
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Fig.4 Curve of temperature vs temperature rise rate by ARC

X ARC 5250 04k 19 40 A vl LA Hi L, LL KCIO,
Sk AE AR B0 KGR L KCL0, R KNO, Sy 48 4k 51 114
KORAFRE T 2E , R AR B IE LR B & . RS i [
PR 2F BRI 4 B, [ A B L 0 A J5 Sk S AR TR A A A
st R SRS TRCT T REAR T A KRS R TR T A& K
PR pe SRR K BN I AR ) 25 R Bl T 2E AR S A s
CIRVSSER- =0 F(Tammann)?ﬁ'ﬁﬂé&?%o =R
f1 B 5 3L WL 31

£3 =HEAFMEERE

Table 3 Tammann temperature of three oxidants

oxidant T, b /K Tammann temperature /C
KCl10, 629 42
KNO; 607 31
KClo, 883 168
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Table 4 The reaction kinetics parameters of three samples

No. 1* 2% 3*
E,/k] + mol ™! 196.78 228.51 960. 48
Ass ! 1.98 x10% 4.74 x10%° 9.62 x10%
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Thermal Safety of Three Kinds of Firework

ZANG Na'?, QIAN Xin-ming'
(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China;
2. Chinese Peopel's Armed Police Forces Academy, Langfang 065000, China)

Abstract: The thermal safeties of three kinds of firework (70/20/10-KCl0,/Al/S, 70/20/10 KNO,/Al/S, and 67/20/13 KCIO,/

Al/S mixture) were studied by accelerating rate calorimeter( ARC). The curves of thermal decomposition temperature and pressure

versus time, and the reaction rate versus temperature were obtained, moreover, the thermal decomposition processes were discussed.

The apparent activation energy and pre-exponential factor of this reaction were also calculated. The results show that the thermal

safety of potassium chlorate mixture is the lowest among the three kinds of firework.
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