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Research on Desktop Online Analysis and Detection System for Energetic Materials
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[ABSTRACT] In order to achieve in-situ online detection of important parameters in the crystallization process of
energetic materials, a microfluidic crystallization process monitoring system ( MCPMS) with multiple detection functions
was designed and constructed. This system integrates various online detection devices such as online spectrometers, lasers,
CCD cameras, and laser particle size analyzers. It can detect and analyze multiple important factors and properties such as
the mixing effect of microreactors, key process parameters of explosive crystallization ( crystal solubility, metastable zone
width, etc. ), and crystal morphology of energetic materials. The mixing process of the chaotic micromixer was analyzed
using this system, and the mixing strength of the coaxial micromixer was also characterized. Taking HNS as an example,
the crystallization thermodynamic and kinetic parameters of HNS were measured based on a vortex micromixer. The crystal
growth kinetics of HNS-based polymer bonded explosives were investigated based on measured particle size distribution
data. The relationship between the thickness and optical properties of barium chromate crystals, a commonly used oxidant
in delay agents, was analyzed based on a microporous mixer. The system has good functionalities and practicalities.
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