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Preparation and Properties of Carboxyl Type Coordination Composite Elastomer
Zhao Yaging', Tian Guofeng®, Wu Jia*; Meng Yingying'
(1. College of Chemistry, Chemical Engineering and Materials Science, Shandong Normal University, Jinan 250014, China ;
2. Shandong Dongchen Ruisen New Material Technology Co. Ltd., Jinan 250014, China)

Abstract : Metal ion coordination elastomers have developed toughened elastomers and fatigue-resistant elastomers due to
their excellent mechanical propertiesiincluding tensile stress, compression stress, and fatigue resistance. Mg”* coordination cross-
linked polyacrylic acid (PAA) is used as the coordination cross-linking component, and hydroxyethyl acrylate (HEA), hydroxyethyl
methacrylate (HEMA), and methacrylic acid (MAA) copolymers are used as the covalent cross-linking component, urea is served
as the catalyst, the coordination component and the covalent cross-linking component are in situ complexed to prepare a carboxyl-
containing coordination cross-linked composite elastomer. With the increase of the molar ratio of Mg” to carboxyl groups in PAA
increases from 0.2 : 1 to 0.4 : 1, the tensile strength of the composite elastomer increases. After tensile, mechanical fatigue, self-
healing and other tests, when the optimal molar ratio of carboxyl Mg™" to carboxyl groups in PAA is 0.4 : 1, this elastic has a tensile
strength of 3.07 MPa at tensile strain of 558%, and the compressive strength is 6.9 MPa at compressive strain of 78 %, the strain
energy is 1.35 MJ / m’,100% modulus is 2.21 MPa ; after 800 consecutive bendings, the breaking strength is 1.9 MPa. The elas-
tomer exhibit excellent self-recovery at the tensile strain of 20% after a single tensile and 500 tensile cycles. The elastomer display
excellent self-recovery after a single compression and 150 consecutive compressions at the compression strain of 38%. The elastomer
demonstrates high strength, high toughness, excellent fatigue resistance and self-healing properties, and is potentially used in tough-
ened elastomers, fatigue-resistant elastomers, etc.

Keywords : coordination ; elastomer ; in situ composite ; self-recovery
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