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Fig. 1 Schematic structure of HMX
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Fig. 2 FTIR spectrum of HMX at room temperature
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Fig. 3 FTIR spectra of HMX at different heating temperature
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Fig. 4 FTIR spectra of HMX at heating temperature
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Fig. 5 FTIR spectra of HMX at different heating temperature
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Table 1 Infrared frequency and intensity

of gaseous products from HMX
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Fig. 6 Relative concentration of gaseous products
from HMX at different heating temperature
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Fig. 7 Decomposition mechanism of HMX
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Study on Thermal Decomposition of HMX Energetic Materials by In-situ
FTIR Spectroscopy

LIU Xue-yong, WANG Xiao-chuan, HUANG Yi-gang, ZHENG Min-xia. WANG Lin., JIANG Yan., LUO Yi-wei
Institute of Chemical Materials, CAEP, Mianyang 621900, China

Abstract In-situ FTIR spectroscopy is a rising and dynamic technique. This technique, which combines the advantages of inves-
tigation insitu and accurate structure analysis by FTIR spectsoscopy, can detect the chemical change of materials in different
temperature with real time and obtain the relationship between micromechanism of materials and temperature. In the present
paper, thermal decomposition of octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) heated with 5 “C + min ' was inves-
tigated by insitu FTIR spectroscopy. The results demonstrate that C—N bond cleavage and N—N bond cleavage of HMX occur
at 205 °C. With increasing temperature, the rupture rate of C—N bond is faster than that of N—N bond, which verifies that the
cleavage of C—N bond is the dominant rupture form. The augment in tension of HMX cyclic confirms that intramolecular cycli-
zation occurs in breakage of HMX. Eight kinds of gaseous products such as CO,, N,O, CO, NO, HCHO, HONO, NO, and
HCN were determined. According to the structure change in condensed state and gaseous products, the decomposition mecha-
nism was deduced that HCHO, N, O, HONO and HCN were released due to the cleavage of C—N bond, and NO, was released
due to the cleavage of N—N bond.
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