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[ABSTRACT] To continuously and safely achieve sensitivity control of zirconium powder, a desktop high-throughput
micro-reaction system was constructed, and the feasibility of using this system to prepare hydrofluoric acid modified zirco-
nium powder has been verified. The morphology and structure of modified zirconium powder were studied by adjusting the
fluid flow rate ratio, flow rate, and concentration of hydrofluoric acid. The thermal performance and safety of modified zir-
conium powder were analyzed using thermal analysis and electrostatic spark sensitivity testing. The research results indicate
that, by using the desktop high-throughput micro-reaction system, zirconium powder with good morphology can be modified
and prepared with a processing capacity of hundreds of grams per hour. The surface structure of the modified zirconium
powder is mainly composed of fluorinated zirconia layer and zirconium hydride layer. The oxidation rate of zirconium powder
modified with hydrofluoric acid is faster, the time required for complete reaction is shorter, and the oxidation weight gain
reduces by 4.0% compared to the raw material. Compared to the raw zirconium powder, the 50% ignition energy (Ej,)
increases from 1.42 mJ to 8.98 mJ, and the electrostatic spark sensitivity reduces significantly.

[KEYWORDS] micro-reaction system; hydrofluoric acid modified zirconium powder; electrostatic spark sensitivity
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Fig.1 Desktop continuous micro-reaction system
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Fig.2  Morphology of zirconium powder after reaction with

different flow rate ratios between zirconium and hydrofluoric acid
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hydrofluoric acid modified zirconium powder
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hydrofluoric acid modified zirconium
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