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Fig. 1 Experimental and model rate and conversion curves of reverse microemulsion polymerization!'s!
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Fig. 2 Emulsion polymerization nucleation modes: (a) micellar nucleation; (b) homogeneous nucleation; (c)
droplet nucleation
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Reversed-Phase Microemulsion Polymerization: Process, Mechanism
Analysis and Application Progress
Yan Gao, Jiahui Zhang, Qi Wang, Chengcheng Xu, Xin Yan, Peng Li
(College of Chemistry and Chemical Engineering, State Laboratory of Heavy Oil Processing, China
University of Petroleum (East China), Qingdao 266580, China)

ABSTRACT: Reverse micellar emulsion polymerization is a technology that conducts polymerization

reactions based on thermodynamically stable microemulsion systems, featuring small particle sizes and

stable states. This article reviewed the development history, polymerization process, polymerization
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reaction kinetics and mechanism, process optimization, and its application in the preparation of functional
materials of reverse micellar emulsion polymerization. It focused on analyzing the characteristics of the
polymerization process, the controversy of nucleation mechanisms, and the complexity of monomer
transport. In response to the two major bottlenecks in industrial applications, namely reducing the amount
of surfactants in the polymerization process and developing continuous production processes, it
summarized optimization strategies such as the multiple addition method and polymerization without
small molecule emulsifiers. The aim is to provide theoretical basis and practical guidance for the industrial
development of this technology.

Keywords: inverse micellar emulsion polymerization; polymerization kinetics; nucleation mechanism



