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Figure 1 (Color online) (a) Schematic diagram of the microreactor system for synthesizing poly(acrylamide); (b) shapes of droplets formed by the
polymer solutions at the outlets of the microreactors with different residence times at three reaction temperatures [21].
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Figure 2 (Color online) Synthesis of star polymers in a cascaded continuous microreactor [34].
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Figure 3 (Color online) Kinetic Monte Carlo method-based study upon the reaction and mass transfer in differential microemulsion polymerization

in a liquid-liquid slug flow regime [50].
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Abstract: Polymerization reactions are widely used in the preparation of high-performance polymer materials.
Polymerization systems are typically highly viscous and strongly exothermic, and thus polymerization kinetics is closely
related to the transport properties of reactors, rendering process control rather difficult. This article first briefly
introduces the basic knowledge of polymerization reaction engineering (such as classical polymerization reaction
kinetics and transport properties) and the advantages of microreaction technology in polymerization reactions. Then, the
application progress of microreactors in homogeneous and heterogeneous polymerization processes is systematically
reviewed. Furthermore, the advantages and research overview of microreactors in combination with automation
integrated systems on polymer chain structure control, polymerization process optimization, and kinetic research are
analyzed. Synthesis of polymer products in microreactors and their performance advantages are summarized based on
chain structures, and finally, the development direction of continuous-flow liquid-phase polymerization is discussed.

Keywords: liquid-phase polymerization, chain structure, microreactors, reaction kinetics, transport properties,
molecular weight distribution
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