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Fig.1 DTA curves of thermal decomposition of PVA PV A/oxidant
1—PVA, 2—PVA/NaNO,, 3—PVA/KNO,, 4—PVA/NH,NO,
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Fig.3 DTA curves of thermal decomposition of AC ,AC/oxidant
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Fig.4 DTA curves of thermal decomposition of MC ,MC/oxidant
1—MC, 2—MC/NH,NO,, 3—MC/KNO, , 4—MC/NaNO,
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Table 1 Formal kinetic parameters of the thermal decomposition of systems of KNO; NaNO, .NH,NO; and fuels
PVA MEL MC AC
E/kJ - mol™' 1g(A/s™h) E/k] - mol™" 1g(A/s™") E/kJ - mol™' 1g(A/s™h) E/k] - mol™" 1g(A/s™")
114.34 8.44 233.01 19.37 239.85 21.51 219.21 17.25
KNO, 202.48 13.97 274.59 23.24 128.31 10. 89 291.11 22.49
NH,NO, 74.17 7.15 126.78 11.57 223.58 33.32 321.40 31.39
NaNO, 384.41 27.24 380.08 33.55 623.51 57.10 144. 68 12.03
e 1) RIBR RS RA 25 0, HE A HER, 10 DTA KU HF A BEPE Kissinger AL
%2 KNO,.NaNO, NH,NO, 57 WiTik R RS MR NEEEH
Table 2 Constant of reaction rate of the thermal decomposition of systems of KNO, ,NaNO, .NH,NO; and fuels s
PVA MEL MC AC
k-’l()() C kl 000 K k400 T kl 000 K k400 C kl 000 K k400 C kl 000 K
3.72x107" 2.957x107*  1.73x10 1.46 x10"  7.88x10*  9.55x10° 5.43 1.97 x10°
KNO, 16.35x107* 2.24x10°  8.51x10 7.84 x 10° 8.56 1.50 x10*  7.93x10""  1.92x10’
NH,NO, 5.0 3.78 x 10° 5.37 x10 8.81x10"  9.25x10°  4.33x10"  2.84x10° 4.03x10"
NaNO; 2.55x107"  1.43x10"  1.05x10*  4.99x10” 1.74 x10"  3.45 x 10" 6.4 2.99 x 10’
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Thermal Decomposition and Reaction of Binary Mixtures
of Fuels and Oxidants

WANG Peng, JIN Shao-hua, SONG Quan-cai, XUE Zhi-juan
( Beijing Institute and Technology,Chemical Engineering and Materials College, Beijing 100081, China)

Abstract; By using the DTA technique, the thermal decomposition of fuels (MEL,PVA,MC,AC) and
thermal reactions of mixtures of these fuels and oxidants were investigated. The results show that MEL de-
composed endothermally, PVA, AC,MC - exthothermally. The mixtures react more complicatedly. From
the view of processing DTA data with the help of famous Kissinger method, some mixtures do not follow
the conditions of Kissinger's equation. The reason of such phenomena may be is that the gaseous products
of thermal reaction do not influence the reaction process, in one hand, and the reaction happens in pure
solid phase, in another hand. These phenomena are important for estimating the ignition ability of com-
bustion and stability combustion of such gas generation compositions( GGC) , The value of reaction con-
stants of mixtures demonstrates the possibility and stability of ignition and combustion of mentioned mix-
tures. Because that MEL and its mixture with oxidants mentioned above decompose and react endother-
mally, MEL does not be used singly as fuel of pyrotechnic composition. MC,AC and PVA may be used
as component of GGC.

Key words: gas generation compositions ( GGC) ; oxidant; fuel; decomposition ; combustion



