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Preparation of High-Performance Softly Cross-linked Elastomers by Using Dynamic
Noncovalent Bonding and Phase Separation within a Molecule
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Highly extensible and t'ough “softly cross-linked elastomers™ i.e., supramolecular
elastomers were prepared from ABA triblock copolymers bearing glassy end blocks and a
long soft middle block with multiple hydrogen bonds. Polystyrene-b-[poly(butyl
acrylate)-co-polyacrylamide]-b-polystyrene (S-Ba-S) was synthesized via reversible
addition-fragmentation chain transfer polymerization. S-Ba-S serving as a supramolecular
elastomer showed much better mechanical properties than polystyrene-b-poly(butyl
acrylate)-b-polystyrene (S-B-S) triblock copolymer of a conventional thermoplastic
elastomer without hydrogen bonding functional groups, in spite of having almost the same
degree of polymerization of a glassy end block/a soft middle block and almost the same
total average molecule weight. Thus, incorporation of hydrogen bonds into the large
molecular weight soft middle block was found to be useful to prepare supramolecular
elastomers attaining high extensibility and sufficiently large stress generation ability
simultaneously. Furthermore, when an incorporation ratio of hydrogen bonding functional
groups into a soft middle block is increased, the maximum stress increases while the
elongation at break decreases; therefore, the best mechanical properties were attained at the
optimum incorporation ratio.
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