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Abstract Emulsion ATRP combines the advantages of both controlled/“living” radical polymerization and emulsion polymerization. Offering excellent economic, industrial, and environmental benefits, the emulsion ATRP has become one of the most attractive fields in polymer science. However, a critical issue is that the latex prepared by emulsion ATRP is only stable with a high concentration of emulsifier.  This has troubled emulsion ATRP for many years and limits the application and development of the technology.  A major reason for this problem is dissociation of the Cu catalyst to the aqueous phase from the polymer particles during the polymerization.
This work looks to address the issue of Cu catalyst dissociation by utilizing an interfacial engineering approach. We have developed a novel surfactant with ligand functionality (LS) which can both catch and carry dissociated Cu catalyst back into the polymer particles. The emulsion ATRP of MMA has been carried out using a CuCl2/dNbpy catalysis system and a complex emulsifier of the LS (0.3wt% vs monomer) and brij-98 (1-10 wt%). After polymerization, ultrafiltration was used to separate water from the latex where UV-Vis could be used to determine the concentration of CuII in the aqueous phase.
By employing the LS into emulsion polymerization, the polydispersity indexes of the polymer decreases and the latex particle size becomes smaller, which means greater polymerization control and latex stability can be achieved. Most importantly, the polymerization with low concentrations of emulsifier (3 wt%) ends with no obvious coagulum and the latex still maintains good storage stability. The LS is found to capture the dissociated Cu catalyst and dramatically decreases the concentration of the CuII in the aqueous phase of the latex. With only a small amount of LS (0.3 wt%) the capture efficiency is greater than 95%. 
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