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Universal design of reversible crosslinks for tough polymers
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We have developed a universal molecular design for tough polymer materials,

which combines two phase structure and physical crosslinks (hydrogen bonds). For triblock copolymers
of PH-b-P(N-r-H)-b-PH and P(M-r-H)-b-P(N-r-H)-b-P(M-r-H) [where H, N, and M are a monomer with a

hydrogen bonding moiety, a flexible inert monomer, and a rigid inert monomer, respectively], the
effects of their structural parameters, including comonomer composition, block length ratio, and
chemical structure of hydrogen bonding moieties, on dynamic and mechanical properties were analyzed
to figure out the toughening mechanism. We also found a specific behavior of hydrogen bonds of
vicinal diols and analyzed i1ts action mechanism as physical crosslinks in polymers.
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