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Fig.1 Schematic of microfluidic device for preparing microspheres
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Fig.2 SEM images of nitrocellulose spheres at different flow rate ratios
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Fig.3 SEM images of nitrocellulose sphere and inner structure
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Fig.4 Particle size distribution of nitrocellulose spheres
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Fig.5 SEM images of nitrocellulose spheres at different S/N
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Preparation and Characterization of Spherical Propellant by Microfluidic Technology

LIU Huan-min' | LI Zhao-gian' , WANG Yan-jun’, DONG Chao-yang’, PEI Chong-hua'
(1. State Key Laboratory Cultivation Base and Nonmetal Composites and Functional Materials, Southwest University of Science and Technology, Mianyang

621010, China; 2. Luzhou North Chemical Industry Co. , LTD, Luzhou 646003, China)

Abstract: A T-shaped micro-channel device with continuous phase of aqueous solution and dispersed phase of ethyl acetate solu-
tion was used to prepare the spherical propellants based on the microfluidic technology. The effects of flow rate ratios and nitrocel-
lulose/solvent ratios on the preparation of spherical propellants were studied, respectively. Results showed that when the nitrocel-
lulose/solvent ratio was fixed to 50 : 2.5 and the flow rate of continuous phase was fixed to 1000 pL - min™", the particle size was
increased from 270 um to 306 um with the increase of the flow rate of dispersed phase from 30 uL - min™ to 100 pL + min™".
When the flow rate ratio of the two phase was fixed to 1000 L - min™ : 100 L - min~" and the nitrocellulose/solvent ratio of the
dispersed phase was from 50 : 2.0 to 50 : 3.0, the particle size was increased from 250 um to 350 um. The characterization re-
sults of SEM show that the nitrocellulose spheres prepared by the microfluidic technology had regular morphology, narrow size dis-
tribution and good monodispersity.

Key words: microfluidic technology; spherical propellant; flow rate ratio; nitrocellulose/solvent ratio; monodispersity
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