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Rz1 AR LAY RDX  HMX 3 it FRAE 2 1
Table 1

Characteristic parameters of thermo-decomposition of HMX-doping samples.

B/°C-min”! mass ratio Toima! C Toeata! °C Toeatn/ C Tom / C AT,/ C AT,/ C
9:1 189.70 206.71 207.99 201.07 1.28 11.37
8:2 190.25 206.16 207.99 201.07 1.83 10.82
0.2 7:3 188.66 206.83 207.99 201.07 1.16 12.41
6:4 195.31 204.05 207.99 201.07 3.94 5.76
5:5 184.87 206.08 207.99 201.07 1.91 16.20
9:1 191.03 215.13 214.49 205.39 -0.64 14.36
8:2 195.74 216.06 214.49 205.39 -1.57 9.65
0.5 7:3 194.18 216.58 214.49 205.39 -2.09 11.21
6:4 196.33 216.90 214.49 205.39 -2.41 9.06
5:5 191.20 216.74 214.49 205.39 -2.25 14.19
9:1 199.86 223.87 222.89 206.39 -0.98 6.53
8:2 199.69 225.18 222.89 206.39 -2.29 6.70
1 7:3 199.61 225.95 222.89 206.39 -3.06 6.78
6:4 194.99 226.36 222.89 206.39 =3.47 11.40
5:5 197.95 225.40 222.89 206.39 -2.51 8.44
9:1 205.79 234.40 232.76 208.05 -1.64 2.26
8:2 201.96 235.46 232.76 208.05 =2.70 6.09
2 7:3 199.66 236.77 232.76 208.05 -4.01 8.39
6:4 200.00 237.06 232.76 208.05 -4.30 8.05
5:5 200.34 239.97 232.76 208.05 -7.21 7.71

Note: pis the heating rate. T, is the melting peak temperature of RDX in mixed samples. T,

T

mint

is the melting peak temperature of RDX. T,

eakl

is the melting peak temperature difference.
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eat 15 the decomposition peak temperature of RDX in mixed samples.
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Thermo-decomposition Performance of RDX and the Effect of HMX on Its Thermo-stability

XU Ya-bei, TAN Ying-xin, CAO Wei-guo, SHANG Yi-ping, ZHANG Meng-hua, ZHANG Wei, WANG Hua-yu, TIAN Bin
(School of Environmental and Safety Engineering , North University of China, Taiyuan 030051, China)

Abstract: Thermo-decomposition performances of RDX and corresponding HMX-doping samples were studied comprehensively
through microcalorimetric experiments. Thermo -decomposition curves and parameters without the influence of melting phase
transition were simulated via decoupling peak separation method through AKTS software. The thermo-decomposition activation
energies (E,) of all the samples were calculated via Kissinger, Friedman and Ozawa methods, respectively. The results showed
that RDX was belonging to melt decomposition materials. Its melting peak temperature was in the region of 201.07~208.05 °C,
while its decomposition peak temperature was in the range of 207.99~232.76 °C. Its thermo - decomposition Ea value was
167.7 kJ-mol™" calculated via Kissinger method which was consistent well with the values which calculated via Friedman and
Ozawa methods, respectively. The Ea values were further confirmed by AKTS simulated result. On the other hand, the melting
and decomposition peak temperatures of HMX-doping samples were decreased with the doping of HMX. The precise decreased
values were 8.63, 8.32, 9.70, 8.57 °C and 6.50 °C for melting peak temperatures and 1.14, 2.01, 2.58, 3.53 °C and 3.47 °C for
decomposition peak temperatures with the RDX:HMX ratios of 9:1, 8:2, 7:3, 6:4, 5:5, respectively. Notably, the thermo-de-
composition E, values of HMX-doping samples were also decreased with the increase content of HMX. The corresponding E, val-
ues are 149.78, 151.40, 149.78, 132.93 kJ-mol™ and 132.93 kJ-mol™, respectively.

Key words: hexogen (RDX) ;octogen (HMX) ;thermo-decomposition kinetics;thermo-stability
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