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Polymeric materials can suffer from deformations and even break down upon being
subjected to external stresses such as heat, light and mechanical force. Among them, the
destruction of polymeric materials at the molecular level by mechanical stimuli such as friction
and impact has not yet been systematically understood. The main reason for this is that the
mechanoradicals generated by the cleavage of polymer chains are unstable, making it difficult
to visualize and quantify them. Here we present a potentially general strategy to detect
polymeric mechanoradicals visually and quantitatively using prefluorescent radical probes in
the solid state. Specifically, mechanoradicals generated by ball milling of a wide range of
commodity polymers such as polystyrene, polyethylene, poly(methyl methacrylate) were
successfully visualized via racial-radical coupling with nitroxide-based radical trapping agents.
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1) Detection of polymeric mechanoradicals using a chain-transfer agent under ball milling conditions
has been reported. T. Yamamoto, S. Kato, D. Aoki, H. Otsuka, Angew. Chem. Int. Ed. 2020, Early View.
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