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Table 1 Measuring conditions of sample 1 and sample 2
mass of sample specific heat capacity of sample mass of bomb specific heat capacity of bomb
number state /g kg oK /g k) - kgT! K
sample 1 dry 0.57 1.764 8.87 0.523
sample 2 wet 0.6 2.09 8.83 0.523
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Fig.1 Adiabatic reaction curves of dry sample
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Fig.2 Adiabatic reaction curves of wet sample
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Table 2 Reaction characteristic data of sample 1 and sample 2
characteristic parameters sample 1 sample 2
initial temperature, T, /K 587.5 372.58
initial self-heating rate,m, /K + min~' 0.03 0.023
final temperature, T; (/K 618.43 507.3
adiabatic temperature rise, AT, /K 30.9 134.72
maximum self-heating rate,m,, ,/K - min ™' 11.013 0.135
maximum self-heating rate temperature, T, (/K 612.5 449,32
time to maximum rate,6,, ./min 151.43 1555
maximum pressure,p,. /MPa 0.512 0.614
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b. curves of m; and pressure vs temperature
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b. curves of m; and pressure vs temperature
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Table 3  Adiabatic reaction characteristic data of samples

modified by thermal inertia factor

characteristic parameters sample 1 sample 2
inertia factor ¢ 5.59 5.68
adiabatic temperature rise, AT, /K 172.73 765.21
initial temperature, T, /K 567.75 363.59
final temperature, T; /K 740.48 1128.8
initial self-heating rate,m, /K + min ™' 0.17 0.07
maximum self-heating rate,m,, /K - min "' 61.56 0.77
maximum self-heating rate temperature, T, /K 707.5 799.47
time to maximum rate,f,, /min 145.93 1480. 86
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Thermal Hazard Analysis of White-light Firework mainly Composed of Barium Nitrate

JIANG Hui-ling, SUN Bin
( Chinese People's Armed Police Force Academy, Langfang 065000, China)

Abstract: In order to explore the thermal hazard of fireworks,the adiabatic reaction processes of dry and wet white-light fireworks
mainly composed of barium nitrate were studied by an accelerating rate calorimeter (ARC). The curves of change in adiabatic
reaction temperature with time and in temperature rise rate with temperature were obtained. The pseudo-inverse matrix method
was used to calculate the apparent activation energy and pre-exponential factor for the exothermic reaction of two fireworks and
the measured data were modified by thermal inertia factor of ARC. The results show that the initial temperature,final temperature,
initial self-heating rate, maximum self-heating rate, maximum self-heating rate temperature and time to maximum rate of the
exothermic reaction are 567.75 K,740.48 K,0.17 K - min™',61.56 K - min~',707.5 K,145.93 min for dry fireworks and
363.59 K,1128.8 K,0.07 K- min~',0.77 K- min~",799.47 K,and 1480.86 min for wet fireworks, respectively, indicating that
wet fireworks are easier to reaction,and the reaction rate of dry fireworks is faster than that of wet fireworks.

Key words: physical chemistry; white-light firework mainly composed of barium nitrate; accelerating rate calorimeter (ARC) ;
thermal inertia factor; pseudo-inverse matrix method; thermal hazard
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