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Influences of Carbon Nanotubes on the Thermal Decomposition Behavior of HMX

ZENG Gui-yu, LIN Cong-mei, ZHOU Jian-hua, PAN Li-ping
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: 1,3,5,7-Tetranitro-1, 3,5, 7-tetraazocane ( HMX) /carbon nanotubes (CNTs) composites were prepared

with an ultrasonic compositing methods. The thermal decomposmon§\1 avior of HMX and HMX/CNTs composites

was analyzed by thermogravimetry (TG) test. The results sh

hcrmal omposmon activation energy and

added to HMX, the activation en-

temperature of HMX decreased with the addition of % G
ergy of HMX docomposition decreased above 70 I )The exgirﬂ\ results indicated that CNTs can catalyze

thermal decomposition reaction of HMX.
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Fig. 1 TG curves of HMX and HMX/CNTs at

different heating rates
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Table 1 The endothermic and exothermic temperature of
HMX and HMX/CNTs at different heating rates
B/ v o " %
G R AR C ORI/ C
2 HMX 191.9 272.9
2 HMX/CNTs 187.9 271.1
5 HMX 196. 0 278. 1
5 HMX/CNTs 190. 9 275.9
10 HMX 197.7 282.2
HMX/CNTs 194.0 280. 7
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Table 2 Activation energy of thermal decomposition

reaction of HMX at different decomposition degrees

t/°C E./
2K/min  5K/min 10 K/min 20 K/min (k] * mol ')
0.2 266.5 274. 4 276. 6 278.6 416. 6
0.3 269. 1 275.1 278.2 279.5 488. 1
0.4 270.2 275.5 278.7 280. 3 515.5
0.5 270.9 275.9 279. 3 281.1 515.3
0.6 271.2 276. 4 279.9 281.9 492. 4
0.7 271.6 276.9 280.7 282.9 473. 2
0.8 272.1 277.5 281.5 284.2 447.0
0.9 272.7 278. 4 282.7 285. 8 416. 7
S 1 {8 470. 6
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Table 3

(3]
Activation energy of thermal decomposition

reaction of HMX/CNTs at different decomposition degrees

t/C E./
2K/min 5K/min 10 K/min 20 K/min (kJ » mol ")
0.2 256.0  272.6  277.2  277.6 202. 8 (4]
0.3  263.8  273. 277.8  278.4 320.2
0.4  267.3  274.2  278.4  279.2 410. 9
0.5  269.5  274.6  279.0  279.9 476.5
0.6 270.1  275.0  279.7  280.8 469. 8
0.7 270.6  275.5  280.4  281.7 456. 7
0.8 271.0 276.3 281.3 282. 6 437.9 [5]
0.9 2714  277.4  282.5  284.0 106. 1
EHE 397.6 (6]
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