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Fig.1 Micro-raman spectra of HMX single crystal by parallel

test for 12 times at one point

Two sets of peak full width at half maximum(FWHM) and relative standard deviation(RSD) of HMX single crystal

characteristic peak/cm™' FWHM/cm™ average value/cm™"  RSD/%
17.3592  17.5017  17.3287  17.3322  17.2172  16.9440

883 17.13 0.0137
17.2207  17.0244  16.7435  17.0760  16.8586  16.9090
15.119 15.089 15.131 15.264 15.231 14.962

951 15.081 15.224 15.513 15.131 15.545 14.962 15.19 0.0122
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Fig.2 Micro-raman spectra of three HMX crystal
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Table 2 Peak FWHM and RSD of different HMX crystal at 951 cm™'

sample FWHM/cm™ average value/cm™' RSD /%
15.309 15.010 15.497 14.940 15.417 15.189

a 15.18 0.0143
14.969 15.246 14.851 15.024 15.318 15.425
17.072 17.167 15.153 17.322 15.852 17.087

b 16.71 0.0524
16.775 17.399 16.784 15.309 18.101 16.538
13.276 19.388 18.463 18.772 16.868 20.084

c 17.84 0.129
17.914 21.435 14.821 15.821 19.036 18.259
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Fig.3 Matching refractive micrograph(A) and scanning elec-

tron microscopy (sem) images (B)of different HMX crystals
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Quality Evaluation of HMX Crystals by Micro-raman Spectroscopy

LUAN Jie-yu, CHEN Zhi-qun, WANG Ming, XU Min, WANG Ke-yong
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The relationship between characteristic parameters of micro-raman spectra and quality of different HMX crystals including
single crystal, spherical crystal and industrial crystal was studied. Based on the comparison of peaks of micro-raman spectra, the
951 cm™' was determined to be the characteristic peak of HMX crystal. Statistical analysis was used for full width at half maximum
(FWHM) of characteristic peak and the relative standard deviation (RSD) of measurements with the results that the FWHMs for
single crystal, spherical crystal and industrial crystal were 15.18, 16.71 , 17.84 cm™", and the RSDs for the three HMX crystals
were 0.0143% , 0.0524% and 0.129% , respectively. While, by parallel test at one point for 12 times, the FWHM and RSD for
HMX single crystal was 15.18 cm™ and 0.0122%. Through matching refractive micrograph and scanning electron microscopy
images, the quality order for the three HMX crystals was single crystal>spherical crystal>industrial crystal. So, it can be conclude
that the characteristic peak parameters of HMX crystal by micro-raman spectra can be used to evaluate the quality of HMX crystals .
the closer the FWHM is to 15.18 cm™', the smaller the RSD , and the better the quality of HMX crystals.

Key words: structural chemistry; single compound explosive; HMX; crystal quality; micro-raman spectrum.
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