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Preparation and Properties of Self-healing Polyurethane Based on Disulfide Bond and Diels-Alder Bond
Li Yu, Wan Liying, Yan Wenkang, Bo Zunhaoyue, Zhan Rui, Yao Xinjing, Zhang Xiaopeng, Zheng Xiaoxuan
(School of Materials Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract : In order to make polyurethane have the self repair function of microcracks, and it can be reprocessed to reduce the
waste of resources and environmental pollution, the diol monomer DTBO with disulfide bonds was synthesized base on aliphatic
diol bis (2-hydroxyethyl) disulfide as reactive monomer, and then it was introduced into the furan group-terminated polyurethane
molecular chain, and the bismaleimide was added to the chain extension reaction to synthesize a self-repairing linear polyurethane
(PUR-SSDA) with reversible disulfide bonds and dynamic Diels-Alder (DA) bonds. The polyurethane has good self-healing
properties. After heat treatment at 132 °C for 30 min and 80 °C for 4 hours in sequence, the first repair efficiency of the fractured
specimen can reach 86.0%, the second repair rate is 76.7%. After the sample is repaired three times, the repair efficiency can still
reach 56.1%. In the process of thermal reversibility, the disulfide bond and DA bond are prone to positive reaction, and the linear
long-chain macromolecules will be restructured because of the new disulfide bond and DA bond, therefore the material also has good
reprocessing properties.

Keywords : polyurethane ; disulfide bond ; Diels-Alder reaction ; repair efficiency ; self-healing
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