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Table 1 Mass percentage of azide product obtained from experimental and shrinking core model simulation under the same pa-

rameters %
experimental simulated

products
50 nm 100 nm 200 nm 500 nm 50 nm 100 nm 200 nm 500 nm

CuN, 3 8.7 33 59 2.2 9.4 24.7 60.5

Cu(N,), 93 86 67 38 97.8 90.6 75.3 35.9

Cu 1.8 2.4 0 3 0 0 0 3.6

CuO 2.2 2.9 0 0 0 0 0 0
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Kinetic Study of Reaction of Copper Azide Based on Shrinking Core Model

ZHANG Lei'’, ZHANG Fang’, WANG Yan-lan’, JIANG Yuan-yong’, YANG Li', CHEN Jian-hua’, ZHANG Rui’

(1. State Key Laboratory of Explosion Science and Technology , Beijing Institute of Technology, Beijing 100081, China; 2. Science and Technology on Applied
Physical Chemistry Laboratory, Shaanxi Applied Physics-chemistry Research Institute, Xi'an 710061, Chinas; 3. Institute of Engineering Mechanics,
Northeastern University , Liaoning 11000, China)

Abstract: Aiming at the matching relationship between various parameters in the gas-solid in-situ synthesis of copper azide, we
establish a two-dimensional shrinking core model to simulate the crystal growth mechanism of in-situ synthesis of copper azide
and dynamic process. The relationship between the reaction rate of azide porous copper and the solid conversion rate and the di-
ameter of precursor, porosity, charge height and reaction time have been obtained. At the same time, in order to verify the reli-
ability of the model, a set of porous copper precursors with a porosity of approximately 80% and a height of 1 mm and particle
diameters of 50, 100, 200 and 500 nm are selected for the analysis of copper azide. Results show that the experimental data of
the four different azide products are consistent with the simulated, and the maximum deviation is only 2.1%.

Key words: gas-solid reaction;copper azide;volume element kinetics;in-situ reaction;shrinking core model
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