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Development of a fine particle synthesis process with flexible control of the
size distribution of produced particles using liquid-liquid slug flow
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In order to develop a continuous particle synthesis process with
controllable particle size distribution by utilizing the stirring effect of internal circulation of
liquid-liquid slug flow, we proposed a prediction equation for the shape of dispersed phase slug and

a pressure drop estimation equation for liquid-liquid slug flow formed in a millimeter-scale
circular tube. Experiments on the synthesis of silica particles showed the superiority of the slug
flow over conventional tube-type reactors. Furthermore, the velocity distribution of the internal
circulation flow in the slug was analyzed, and the conditions for increasing the circulation flow
size and frequency were clarified. These fundamental findings are useful for the design of
liquid-liquid slug flow processes for various chemical reactions and extractions, and are expected
to contribute to the development of flow reactors for the precise synthesis of pharmaceuticals and
chemicals.
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