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Synthesis Technique of Azide Primary Explosives by Microfluidics Technology
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Abstract: To improve the intrinsic safety of the primary explosive synthesis process, a microfluidic preparation system
based on a chaotic flow mixing chip was designed and assembled , two typical salt-like primary explosives such as Lead Azide
(LA) and Silver Azide (SA) were prepared by the efficient mixing of fluids under microscale condition. The effects of different
flow rates and crystal control agents on LA were investigated. The SA prepared by microfluidic and conventional processes were
compared, and impact sensitivity and electrostatic sensitivity of microfluidic SA were also investigated. The results show that the
control of the reaction flow rate has an impact on the crystal morphology and particle size distribution of LA. The particle size
distribution of SA synthesized in the micro-reaction system is ranged from 712.4 nm to 1 106.4 nm, with an average particle size
of 871.6 nm, which is much narrower, meanwhile, the SA synthesized by microfluidics is blunt to impact and electrostatic forces.
The study indicates the continuous flow synthesis process based on microfluidic technology is a safe and effective method for the
rapid preparation of azide primary explosives.
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Fig1 Configuration and dimensions of chaotic flow
microchip for primary explosives synthesis
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Fig.3 Schematic diagram of the chaotic flow synthesis system
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prepared with different crystalline control agents
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