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Fundamental research and applications of droplet-based microreactor

ZHAO Shufang, BAI Lin, FU Yuhang, JIN Yong, CHENG Yi
(Department of Chemical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: This review aims to introduce the droplet-based microfluidics which has been growing
rapidly in recent years. Some of the basic droplet operations are summarized focusing on fluid flow
pattern, mass transfer and reaction both inside droplets and at interface of droplets. Some of typical
examples of existing as well as potential applications of droplet-based microreactors in various fields
are also discussed. The developed technologies and techniques provide means to precisely control
droplet volumes and accurately manipulate behavior of individual droplet (e.g., generation of droplets,
coalescence and fission, mixing and reactions inside the droplets) . As a result, each individual droplet
acts as a small batch reactor under confined conditions. Accordingly, these small flowing batch reactors
together form a new type of novel continuous-flow reactors. Besides the usual advantages brought by
microfluidics, e.g., intensified mass and heat transfer and easy scale-up, droplet-based microfluidics
have unique features, such as ability to avoid cross contamination, rapid mixing of fluids inside the
droplets, independent control of each droplet and high throughput. These features allow them to be
widely used in many fields, such as preparation of functional materials, chemical synthesis,
biochemical engineering, and so on.
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