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Driven by new environmental regulations, the development of eco-efficient processes and zero-VOC products has become an absolute necessity. In this field, 2 technologies stand out above others: Polymerisation in dispersed media and Photopolymerisation. Today, there is a need to go beyond the current zero-VOC polymerisation technologies to expand the range of products and properties, and make the process even more efficient and eco-friendly. 
This PhD project aims at achieving these goals by developing a “hybrid” next-generation technology based on photo-mediated reversible deactivation radical polymerizations (RDRPs) in dispersed media. Our disruptive technology is distinguished by virtue of a photopolymerization in dispersed media performed in water using energy-efficient UV or visible LED lamps and photoreactors, and a photo-mediated RDRP mechanism entailing easily stopping/reinitiating the polymerization by simply switching off or on the light source, ease of functionalization and architecture control [1]. Among the most recent achievements, we have reported a photo-mediated RAFT mechanism in organic solution based on a newly designed chain-transfer agent, permitting an excellent control of the polymerization of acrylates under blue and even green light irradiation [2]. Our main approach will begin with stable, highly reactive, low-scattering monomer nanodroplets dispersed in water, further converted into waterborne architecture-controlled high molecular weight polymer dispersion by short exposure to light inside a specifically designed photoreactor. The PhD programme will encompass photochemical process developments, characterization of the novel properties of the dispersed polymer products and developments of novel acrylic waterborne coatings.
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