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Influence of Two Kinds of Fuel Oil on the Thermal Decomposition Characteristics of Emulsion

Explosive Matrix
WU Pan-yu LIUFeng WANG Xi-dong WEI Guo

(School of Chemical Engineering Anhui University of Science and Technology Huainan 232001)

Abstract: By use of assembling TG and DSC technique, the gasoline and diesel oil influencing on the thermal
decomposition characteristics of emulsified explosive matrix was measured, Ozawa and Satava-sestak method were applied in
test data analysis, and thermal decomposition kinetics mechanism functions were obtained. The results show that under 5
different heating rates, the initial accelerated decomposition temperature of mixtures of emulsion explosive matrix with gasoline
and diesel oil both decreased compared with that of emulsion matrix; Activation energy of emulsion explosive matrix and
mixtures of emulsion explosive matrix with gasoline and diesel oil were 94.42 ki/mol, 81.43 kJ/mol, 78.50 kJ/mol respectively.
The study indicates that gasoline and diesel oil can accelerate the reaction rate of emulsion explosive under thermal action, so the
contact and mixture should be avoided.
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Tab.1 Composition of emulsion matrix
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Tab.2 T,and T, at different heating rate
Bl (C 1 2 3
mn) TK K TK LK K K
25 49476 51308 48954 514.89 48417 51804
50 51730 53540 51302 53529 51103 53556
75 53369 54584 53019 54312 52552 540.34
25 /min 100 53736 55077 53403 55128 53329 549.75
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a 3 [14] G(a)
Ozawa Satava-sestak (%29
AE E 1
lg B = ~2.315-0.456 7
5= R ) RT,
I9GCa) = lgEs _ 2315 0456 7L 2
RA, RT,
1 2 Bi Clmin T,
K FE kd/mol 4
st R 8314 J(mol - K) o ¢
G(a)
20% 80 % E
a 2
2
T,

15.0 545.27 56149 54236 55827 54167 559.00
3% 3 Satava-Sestak ;£#A Ozawa KT EZER
Tab.3 Computational results of methods of Satava-Sestak

and Ozawa
# # #
wl% 1 2 3
E r E r E r
20 80.13 09883 6208 09815 5962 09921
30 80.83 09990 6517 09883 69.32 09958
40 87.09 09990 7653 09942 7459 0.9972
50 9447 09983 8310 09942 8099 0.9979
60 99.92 09985 8897 09933 8552 0.9980
70 10508 09990 9468 09939 8839 0.9982
80 11345 09995 9945 09952 91.06 0.9986
EAkJmol™) 94.42 81.43 78.50
G(a) D7 D7 D1

E: DT, DI ABAREE T FHIL IS BT X5,

120

110 e
100 —
2 9 " jﬁﬁ 3
2 84— A
T 70 /3/2‘

60

50

20 30 40 50 60 70 80
%

2 E—aXREL%
Fig.2 Activation energy vs decomposition rate curve
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