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Fig. 1  Evolution of acetone droplet radius at

313.15 K and different pressures
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of acetone droplet at 8. 00 MPa and different
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droplets in supercritical antisolvent process

LI Zhi-yi®, LIU Xue-wu, XIA Yuan-jing, HU Da-peng

( R&D Institute of Fluid and Powder Engineering, Dalian University of Technology, Dalian 116012, China )

Abstract: The mass transfer behavior of the droplets is a key factor affecting particle size and size
distribution in the supercritical antisolvent (SAS) process. To simulate the mass transfer process of
making super-fine particles by SAS, a mathematical model of mass transfer between a droplet of
organic solvent and a supercritical antisolvent is presented. With this model, the mass transfer
between supercritical CO, and acetone is simulated at different temperatures and pressures. The
results show that the droplet experiences greater swelling, shorter lifetime, higher maximum density
in the droplet center and shorter time to saturation at the center of the droplet with the increase of the
pressure and the temperature. The swelling and lifetime of the droplet are the primary factors
affecting particle morphology. The bigger the maximum radius is and the shorter the lifetime is, the
more rapidly the antisolvent process runs. The higher the supersaturation is, the larger the nucleation

velocity is got and the smaller and more uniform size particles can therefore be obtained.

Key words: supercritical antisolvent process; mass transfer; process simulation



