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Crosslinking and Functionalization Reactions of Bio-derived Polyesters

Abstract

Plastic pollution remains a major environmental concern, driven largely by traditional hydrocarbon-
based polymers like polyethylene and polystyrene. These materials, derived from fossil fuels, persist
in the environment due to their resistance to biodegradation. Introducing heteroatoms, such as oxygen
in ester functional groups, improves biodegradability. This research will focus on synthesizing
polyesters through ring-opening copolymerization of renewable (non-fossil derived) feedstocks. The Kerton
Group has explored non-metallic catalysts, e.g., triphenylborane, for the synthesis of polyesters and
polycarbonates and the incorporation of biomass-derived feedstocks to potentially improve material
degradability. However, their conversion to crosslinked polyester organogels remains unexplored. This
presentation will highlight the synthesis, functionalization and crosslinking of polyesters under mild
conditions, with an emphasis on adopting greener approaches across each stage.

In this work, crosslinked polyester gels were studied to include tunable physical properties,
utilizing thiol-ene 'click’ chemistry techniques, including UV-mediated radical reactions to create functional
polymers. A generalized synthetic approach and a discussion of characterization results will be

presented, including NMR spectroscopy, swelling studies, DSC, FT-IR, TGA, DMA, and GPC analysis.
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