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Preparation of self-healing waterborne polyurethane based on

synergistic disulfide bonds
DENG Guo-lin, WEI Ming " , LI Ming-hao, LIN Yong-qi, YAN Chen-xi
(School of Chemistry, Chemical Engineering and Life Sciences, Wuhan University of Technology,
Wuhan 430000, China)

Abstract ; Self-healing waterborne polyurethane ( SWPU ) with efficient self-healing efficiency and excellent
mechanical properties was prepared by introducing 2, 2'-diaminodiphenyldisulfide ( 2-APDS) and 2-hydroxyethyl
disulfide ( HEDS) into the waterborne polyurethane backbone at the same time, and the infrared spectra, Raman
spectroscopy , particle size, Zeta potential , thermal stability, mechanical properties and self-healing efficiency of SWPU
were analyzed.Analysis indicates that all synthesized SWPU samples exhibit good stability. As the content of 2-APDS
increases , both the self-healing efficiency and mechanical properties of SWPU initially improve and subsequently decline.
The tensile strength of SWPU3 reached 19.34 MPa, and the self-healing efficiency reached 88.97% at 65°C for 2 h,
while with the introduction of HEDS, the self-healing efficiency of SWPU was further improved, but the mechanical
properties decreased, and SWPU6 had better self-healing efficiency and mechanical properties. The tensile strength
reached 17. 43 MPa,and the self-healing efficiency reached 97.25% at 65°C for 2 h.

Key words: disulfide bonds; hydrogen bonds; waterborne polyurethane; self-healing efficiency; mechanical

properties
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