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Abstract: “Reversing Radical Polymerization: From Polymers to Monomers”

The accumulation of plastic waste presents a significant environmental challenge, necessitating a transition from a
linear to a circular polymer economy. Unlike traditional recycling methods that can result in downcycling, chemical
depolymerization offers a pathway to recover high-purity monomers for virgin-grade materials. For certain vinyl
polymers, depolymerization is thermodynamically favorable at temperatures below 200°C; however, the primary
kinetic barrier lies in reactivating an inert chain into a reactive, unzipping macroradical. Our group has
demonstrated that polymers synthesized via reversible deactivation radical polymerization (RDRP) can be
effectively exploited for low-temperature depolymerization, leveraging well-defined chain-end functionalities as
chemically accessible initiation points. While this "recyclability-by-design" approach enables controlled
depropagation, commercial materials like Plexiglass (PMMA) lack these specialized end groups. To address this
limitation, we developed a mid-chain activation approach. By strategically abstracting hydrogen atoms from the
polymer backbone, we generate unstable mid-chain radicals that undergo beta-scission and subsequent unzipping,.
This method facilitates the low-temperature chemical recycling of commercial-grade PMMA, successfully bridging
the gap between sophisticated synthetic polymers and bulk waste streams.




