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HPMC Improves the Strength and Self-recovery Properties of Zn’*Coordinated Acrylic-based Elastomer
Wang Xueyu, Wu Jia, Niu Wenbin, Ma Wei, Zhang Shufen
(State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116024, China)

Abstract : Inspired by the double-crosslinked network structure, an elastomeric material with high strength and excellent self-
recovery was prepared by introducing a macromolecular chain hydroxypropylmethylcellulose (HPMC) into a double-crosslinked
network of Zn>" complex Poly (acrylic acid-co-hydroxyethyl acrylate). The structure of the elastomer material was characterized by
Fourier transform infrared spectroscopy, ~C-CPMAS NMR, etc., and the mechanical properties of the material were characterized
by Universal Rally Machine. The results show that the copolymerization of acrylic acid and hydroxyethyl acrylate in the material
forms a covalent support network structure and the carboxyl groups in the covalent network form a coordination network structure
with Zn™" in situ, making the original loose network structure compact. Besides, HPMC is interspersed in the network structure,
which makes the mechanical properties of the elastomer material significantly improved, the fracture stress of the material reaches 10
MPa, and the strain reaches 560%. The introduction of coordination bonds has given the elastomer material excellent self-recovery
characteristics. Under the condition of 20% tensile strain, the self-recovery rate reaches 93%; under the condition of 25% compres-
sive strain, the self-recovery rate reaches 84%; and after 100 cycles of stretching and compression, no fracture occurs and the self-
recovery rate reached 88% and 90%, respectively.

Keywords : double network structure ; coordination bond ; hydroxypropyl methylcellulose ; high strength ; self-recovery
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