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In this study, we have developed polymeric materials with recyclability and self-mendability. The target
materials are polymers made from telecherics and linkers. The reactive groups of the telecherics are
selected so as to form reversible bonds that can connect and disconnect under mild conditions. The
reversible bond contributes the construction of the cycle of polymerization and depolymerization, i.e., the
polymer recycling system. Further, in general, the molecular weight of polymeric materials gradually
decreases with use. In the target polymer system, however, the reversible bond would be selectively
dissociated to preserve the remaining chains. The reversible bonds, of course, can be re—connected with no
or simple treatment of the material (self-mendability). The use of telechelics contributes the performance
design. The polymers with various properties can be designed by simply replacing the main chain of the
telechelics.

We have synthesized several polymers based on this molecular design. These polymers exhibited various
properties depending on the chemical structure of the main chain of the telechelics. They include materials
with plasticity and with elasticity. We have discussed the requirement for recycling and self-manding after
taking into account the influence of the chain mobility of the telechelics on the reactivity of the reversible
reaction.




