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Fig.1 Schematic diagram of microporous array chip struc-

ture design
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Table 1 Structural parameters of microporous array chip
chip micro micro unit micropores
. . aperture total
size unit arrangement arrangement .

) /um ) micropores
/mm  size/mm  (mxn) (p?)
25%20 1.1x1.1 13%x17 10 10° 22100
25%20 1.19%1.19 11x15 20 7? 8085
25%20 1.34x1.34 10x14 30 7? 6860
25%20 1.49%1.49  9x12 40 7? 5292
Note: 1) mxn means the micro units on the chip surface are arranged in m

rows and n columns. 2) p”means the micropores in the micro unit are

arranged in p rows and p columns.
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Fig.2 Schematic diagram of silicon wafer processing process
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Fig.5 Schematic diagram of latex matrix preparation device based on microporous array chip
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Fig.8 When the flow rate of continuous phase is 0.5 mL-min™", the microscopic observation diagram and particle size distribu-

tion of dispersed phase of latex matrix samples under different microporous aperture sizes
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Fig.9 Droplet size distribution under different pore sizes
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', the microscopic observation diagram of latex matrix samples and

the particle size distribution of dispersed droplets under different microporous aperture sizes
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Under the condition of the same aperture size, the effect of continuous phase velocity on the particle size of dispersed
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Design, Preparation and Emulsification Performance of Microporous Array Chip

LIU Jin-bo'?, NING Jue-yong'?, LIU Jian-zhe'’, ZHOU Xing-yi'*, SHI Jin-yu'?, ZHU Peng'"?, SHEN Rui-qi'*

(1. School of Chemistry andChemical Engineering s Nanjing University of ScienceandTechnology > Nanjing 210094, China; 2. Micro-Nano Energetic Devices
Key Laboratory, Ministry of Industry and Information Technology, Nanjing 210094, China)

Abstract: In order to explore a continuous, safe and controllable microfluidic synthesis strategy of emulsion explosive,
silicon-based microporous array chips with four apertures(10 um,20 wm,30 wm,40 wm) were designed and prepared by MEMS
technology, and the microfluidic reaction device of emulsion explosive was constructed. It is found that the main factors affect-
ing the droplet size of dispersed phase in latex matrix are micropore diameter and continuous phase velocity. The effects of pore
size and oil-water two-phase flow rate on the particle size distribution and exothermic properties of emulsion droplets were stud-
ied. The results show that the particle size distribution of dispersed droplets in the matrix is the narrowest when the pore size is
30 pm and the continuous phase flow rate is 0.5 mL-min™" and D,;=8.169 wm. Microporous array chip can generate highly ho-
mogeneous droplets in batch, which provides a new choice for emulsification in the preparation of emulsion explosive.
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