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Fig.1 Automatic pretreatment device of sample for liquid chromatographic analysis
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Fig.2 Automated synthesis and high-throughput screening of HBIW explosives based on mass spectrometry technique'*
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Fig.3 Principle and application diagram of two types of NMR commonly used in energetic materials"**’
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Table 1

getic materials

NMR parameters of several common atoms in ener-

nucleus I y/x10"rad-T'+s”" natural abundance / %
'H 1/2 26.8 99.99

e 1/2 6.7 1.10

N 1 1.9 99.63

PN 1/2 -2.7 0.37

70 5/2 -3.6 0.04

F 1/2 25.2 100

Note: [is spin quantum number. y is magnetoresistive ratio.
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Fig.4 Application of machine learning in NMR (a. Predict chemical shift values, b. Enhance signal-to-noise ratio)™*
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Fig.5 Application of DSC in the analysis of energetic materi-
als ((a) Physical picture of the calorimetric sensor, (b) Melt-
ing picture of the explosive in the center of the chip, (c)
DSC curve of RDX, (d) Ultra-fast heating rate curve)"*’
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Review on Advanced Analytical Characterization Techniques for the Chemistry of Energetic Materials

YING Zi-jian, CHEN Jian-bo, XU Jin-jiang, YU Qian, HE Xuan, ZHAO xue-yan, ZHU Chun-hua, HUANG Shi-liang,

YANG Xi, LI Shi-chun

(China Academy of Engineering Physics , Institute of Chemical Materials, Mianyang 621999, China)

Abstract: Analytical characterization techniques are indispensable tools for scientific research and production in the chemistry
field of energetic materials. Analytical characterization techniques for energetic materials mainly includes chromatography, mass
spectrometry, wave spectrum, spectroscopy, thermal analysis, microscopy, scattering and diffraction, etc. Through the qualita-
tive/quantitative analysis of characterization technology, the chemical structure, component content, microscopic morphology
and other information of energetic materials can be obtained, thereby providing important data results for energetic materials in
synthesis characterization, quality control, inventory maintenance, public safety, environmental monitoring and other scenari-
os, which greatly promotes the development of energetic materials. In recent years, analytical characterization techniques have
exhibited obvious multidisciplinary cross-integration characteristics on the basis of traditional analysis metheds, and have gradu-
ally developed in the direction of automation, intelligence, in-situ online, multi-scale penetration, high temporal and spatial res-
olution. In order to understand the current status and trends of analytical characterization techniques for energetic materials well,
this paper systematically reviews the technical connotation, functional characteristics and application status of each major analyt-
ical method, and discusses future development trends to provide support for related analytical characterization research in the
field of energetic materials.
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