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Mechanochemistry of Solvent-Swollen Surface-
Grafted Polymer Brushes, and Polymer
Networks

Abstract

Mechanical forces have been known for a long time to facilitate bond cleavage reactions in polymer materials.
Typically, the impact of force on the stability and reactivity of polymers is investigated by subjecting polymers to
relatively high mechanical forces such as those that are the result of ultrasonication, high shear flow fields, or that
are exerted on polymers during tensile testing or mastication processes. Much less investigated, in contrast, are
the effects of much weaker forces, such as those that are generated by solvent swelling of crosslinked networks,
on the stability of polymers. This talk will highlight recent work from our laboratory that indicates that solvent-
swelling of surface-grafted polymer brush films, or of covalently crosslinked polymer networks,
mechanochemically accelerates chemical reactions, which can lead to bond cleavage at polymer brush interfaces,
or trigger polymer network degradation.
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