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Self-healable supramolecular polymer
toughened by ionic cluster

Supported by the National Natural Science Foundation of China, the research group led by Prof. Qu
DaHui (Hi K #) at the East China University of Science and Technology, realized a self-healable
supramolecular polymer toughened by ionic cluster, which was published in Angew Chem Int Ed (2020,
59. 5278—5283).

Supramolecular polymers, a species of polymers formed by dynamic chemical bonds, exhibit unique
advantages such as self-healing ability, recyclability, and preparation simplicity. These properties differ
supramolecular polymers with traditional covalent polymers, enabling supramolecular plastics to be of
great promise for future industrial applications. However, there has been a trade-off between material cost
and performance in the design of supramolecular polymers, intrinsically inhibiting the practical application
of supramolecular polymeric materials.

Previously, Qu’s group pioneeringly exploited a supramolecular polymer from a natural small molecule,
thioctic acid (TA) (Sci Adv, 2018, 4. eaat8192). This easy-to-make supramolecular material integrated
stretchability, self-healing ability, and adhesiveness. However, its softness limited its further application.
To surmount this disadvantage, in this work, they took advantage of the high-affinity ionic bonds as the
secondary interaction, and thus developed a toughening strategy for this dynamic supramolecular network.
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ability, and remoldability. Owing to the

presence of ionic cluster interactions, an

efficient self-healing process can be also

performed under water, showing great
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poly(TA) polymers. The cartoon representation shows the low cost and high performance makes this

existing four types of dynamic combinations in the network. family of materials truly attractive towards the

next generation of supramolecular plastics.
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