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Studies on Thermal Decomposition of Composition B Using Different
Thermal Analysis Methods
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China; 2. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract; The thermal decompositién, behavior of composition B was investigated by using differential scanning calo-
rimeter (DSC), thermogravimetric-differential thermal gravimetry analyzer (TG-DTG), dynamic vacuum stability
test (DVST) and temperature-jump/fourier transform infrared (T-Jump/FTIR) spectroscopy, respectively. The re-
sults showed that there was an endothermic and an exothermic peak between 50—400 ‘C. The endothermic peak was
in agreement with the peak of melting of TNT and the exothermic peak was in accordance with the decomposition
peak of RDX. There were two mass loss stages over the temperature range from 50°C to 400°C. The mass loss of the
first and second stages approached the content of TNT and RDX, respectively. which was consistent with the re-
sults of DSC analysis. The amount of decomposition gases of composition B at 100°C for 48 h was 0. 43 ml./g which
showed composition B had a good thermal stability. The nitrogen-containing IR-active gas products were NO, NH; ,
HCN and HONO. The carbon-containing gas products were CO,CO, , HOCO and HCN. The curves of mole concen-
tration fraction of the main gaseous products vs time were obtained.

Key words: physical chemistry; composition Bj; thermal decomposition; differential scanning calorimeter; thermo-
gravimetric-differential thermal gravimetry; dynamic vacuum stability test; temperature-jump/ fourier transform in-

frared spectroscopy
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Fig. 1 DSC curve of Comp. B at a heating

rate of 10°C /min
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Table 1

Thermodynamic parameters of thermal decom-

position reaction of Comp. B at different heating rates

g/CC +min~") T4 /C T,/C T¢/C AH/(J+g ")
10 214.3 239.1 274.5 1498.4
15 217.8 245.9 282.8 1738.6
20 221.7 248. 3 283.7 1800. 0
e p N THE R T AR R A fR R s T, Mg TR 5 T)

oy ORI BE s AH g o3 fi 46 72
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Table 2 The kinetic parameters of thermal

decomposithon reaction of Comp. B

7k E/(kJ+mol™")  1g(A/s D) R
Kissinger 2% 150. 8 13.43 —0. 9829
Ozawa-Doyle 7% 151.6 —0.9847
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Fig..3 | TG curves of Comp. B at different heating rates
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Table 3 Mass loss data of Comp. B at different heating rates

B/CC emin™") To/C Am/% v/(Y% +min") /%
10 207.1  64.50 —18.2 —0.4%
15 188.3 97.87 —48.3 2.13
20 211.2  61.70 —37.0 1.1
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Table 4 The y(a) —a data of Comp. B

a T/K da/dz/(1 + min™") y(a)

0 321. 867 0.00701 0.08179
0.1 414. 443 0.03337 0.64579
0.2 427.699 0.04712 0.97117
0.3 435.619 0.07138 1.52619
0.4 444.983 0.04370 0.97505
0.5 462. 847 0.04143 0.99993
0.6 472. 885 0.06674 1. 68147
0.7 479. 471 0.07716 1.99866
0.8 484,790 0.10361 2.74366
0.9 489.113 0.11272 3.03833
1.0 637.052 0.00342 0.15618
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Fig. 4 Tested curve of y(a) —a for Comp. B
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