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Development of a Continuous Manufacturing Process for Fine Particles and Gel
Capsules Using a Liquid-liquid Slug Flow Reactor
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The objectives of this study were (1) to establish a method for predicting
and controlling the shape of liquid slug, (2) to establish a method for producing fine particles and
controlling particle size by utilizing the mixing effect of the circulating flow inside the liquid

slug, and (3) to propose a method for continuously generating gel capsules.

We experimentally clarified the effects of liquid properties on the shape of the liquid slug and
proposed a dimensionless correlation equation to predict the slug length and interface shape. The
characteristics of the circulating flow inside the slug were clarified by PIV analysis. Silica
particle generation by the sol-gel method was carried out inside the dispersed phase slug,
demonstratin% the possibility of controlling particle size distribution by controlling the internal
circulation flow. The gelatin gel beads of uniform size were successfully produced continuously by
using L-L slug flow.

slug flow multiphase flow flow reactor
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