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Preparation and Performances of High-performance Self-healing Waterborne Polyurethane
Xie Haopu' ***, Wu Haohao®, Tian Xinxin"'*, Sun Yinglu'?, Sheng Dekun', Liu Xiangdong', Yang Yuming'**
(1. CAS Key Laboratory of High-Performance Synthetic Rubber and its Composite Materials, Changchun Institute of Applied Chemistry, Chinese Academy of Sciences,
Changchun 130022, China ; 2. University of Science and Technology of China, Hefei 230026, China ; 3. Xi'an North Huian Chemical Co., Ltd., Xi'an 710300, China)
Abstract : First, the self-made 5-(2-hydroxyethyl)-6-methyl-2-semiuracil (UPy) was used as a chain extender to prepolymerize
with polytetrahydrofuran (PTMG) and isophorone diisocyanate (IPDI). After prepolymerization, the prepolymer was reacted with the
hydrophilic chain extender 2, 2-dimethylolpropionic acid (DMPA) for chain extension, and a high-performance self-repairing water-
based polyurethane material was prepared by the "acetone method". The structure of the prepared material was characterized by
Fourier infrared spectroscopy, hydrogen nuclear magnetic spectroscopy, and the dynamic thermodynamic analyzer, thermal weight
loss analyzer and universal stretching machine were used to characterize the thermal stability and mechanical properties of the mate-
rial. The results show that the prepared materials have good thermal stability below 200°C. Based on the quadruple hydrogen bonds
between UPy dimers, the best tensile strength can be achieved and reach 32.8 MPa, and the fracture energy can reach 150.12 MJ/
m’ by adjusting the molar ratio of UPy to DMPA to 2 : 3. After the material is damaged, only a small amount of ethanol needs to be
dropped on the section, and then the material is placed at room temperature for 12 hours, the tensile strength of the material after
repairing can reach 28.4 MPa, and the repair efficiency is 87%.

Keywords : waterborne polyurethane ; quadruple hydrogen bonds ; high-performance ; self-healing
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