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Fig.8 TG curves of raw Zr powder, pretreated Zr powder
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Table 1  Electrostatic spark sensitivity of three samples
sample capacitance / pF V. /kV E,/m])
raw Zr 500 2.38 1.42
raw Zr@5%NC-1.44 kPa 500 5.13 6.58
pre-Zr@5%NC-3.03 kPa 500 28.13 197.82

Note: 1) V. is 50% firing voltage. 2) E, is calculated by E=1/2CV?, where

C is capacitance and V is ignition voltage.
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Microscale Continuous Flow Preparation and Characterization of Ultrafine Zr@NC

FEl Yi-peng'*, SHI Jin-yu'*, ZHU Peng'*, SHEN Rui-gi'*, YANG Bin’, YANG An-min’, CHU EN-yi'"’

(1. School of Chemistry andChemical Engineering, Nanjing University of ScienceandTechnology , Nanjing 210094, China; 2. Micro-Nano Energetic Devices
Key Laboratory, Ministry of Industry and Information Technology, Nanjing 210094, China: 3. Shaanxi Applied Physics and Chemistry Research Institute ,
Xi'an 710061, China)

Abstract: In order to achieve the safety of the preparation process of ultrafine zirconium (Zr) powder, a method for preparing
core-shell Zr powder by continuous flow at microscale was studied. A continuous microfluidic system consisting of microfluidic
unit and spray-drying unit was established to verify the feasibility. The system can realize the microscale mixing of components,
the formation of core-shell structure and the post-processing of samples continuously. Using Zr powder and nitrocellulose (NC)
as composite components, the structure regulation of Zr@ NC was studied by controlling content of NC and adjusting dry gas
pressure at the microscale. In addition, the activity and safety of Zr@ NC were analyzed by thermal analysis and electrostatic
spark sensitivity test. The results show that the Zr powder with uniform morphology and core-shell structure can be prepared by
the continuous microfluidic system. Thermal analysis results show that the oxidation weight gain of Zr@NC is only 1.04% lower
than that of the raw Zr, and the energy release is faster. According to the electrostatic spark sensitivity test, it was found that the
50% ignition energy of Zr@NC is increased from 1.42 mJ to 197.82 m) compared with the raw Zr, which means the electrostatic
spark sensitivity is greatly reduced.

Key words: microscale; continuous flow; ultrafine Zr powder; coating modification; core-shell structure; electrostatic spark sensi-
tivity
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