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Study on Reaction Kinetics of Copper Azide Nanowires Array
WANG Yan-lan' ZHANG Lei' ZHANG Fang' HAN Rui-shan' YANG Xiao-tian®

(1.Science and Technology on Applied Physical Chemistry Laboratory, Shaanxi Applied Physics and Chemistry Research
Institute, Xi’an, 710061 2.The Seventh Representative Office of Air Force Equipment Department in Xi’an, Xi’an, 710068 )

Abstract: Copper azide nanowires array with orderd structure were taken as the research object, and the in-situ reaction
mechanism was studied in combination with the experimental phenomenon. On this basis, a three-dimension gas-solid shrinking
core model was established. The effect of reaction time on the azide degree was compared to verify the correctness of the reaction
kinetics. The results show that the azide degree is increased with the increase of reaction time, and the reaction rate is slowed down
after 15 hours. The relationship between reaction time and reaction degree is consistent with DoseResp function. The simulation
results can provide data support for optimizing process parameters and explosion performance study of copper azide nanowires
array.
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3HN;3(2)+Cu(s)=Na(g)*NH;(g)+Cu(N3)a(s) 1
3A(g)+B(s)=C(g)+D(2)+E(s) 2
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Fig.1 SEM images of copper azide nanowires array at different
reaction times
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Fig.2 Schematic diagram of in-situ azide reaction of copper azide
nanowires array
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Fig.3 Copper azide nanowires array reaction model diagram
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Tab.1l Reaction degree at different reaction time
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Fig.6 Diagram of reaction time and reaction degree
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