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Polyisoprene Based Ionomer That Self-heals at Room Temperature
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Abstract

A multi-performance elastomer that combines ultrastretchability, high strength, toughness, and
maintenance-free self-healing is promising material to improve functionalities, safety, energy effi-
ciency, and lifetime of many products and devices. However, high strength and ultrastretchability
are conflicting properties for conventional elastomers because of their inherent crosslinking densi-
ties. Moreover, unlike human skin, conventional elastomers never spontaneously self-heal. Herein
we developed a novel polyisoprene (PI) ionomer that behaves as an elastomer. Ionic polymers that
contain small amounts of ionic groups, which are covalently bound to the main hydrophobic chain,
are called ionomers. lonic groups aggregate within the hydrophobic polymer matrix and the ionic
aggregates act as physical crosslinks. In our PI ionomer, the ionic moieties are continuously hop-
ping between ionic aggregates at room temperature. The ionic moieties hop with the bonded PI
main chains. That is, the network is dynamic; therefore, this elastomer spontaneously heals dam-
age without any input of external energy or healing agents. Furthermore, this PI ionomer behaves
as strong and tough elastic material under fast deformation; however, it transforms itself into
highly stretchable and viscoelastic material against slow deformation.
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