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Preparation of polyurethane based on aromatic imine and disulfide
bonds with sunlight-induced self-healing properties

LIU Wenlong', XIN Hangqi', LIU Lijia'*", WANG Yudan', DONG Hongxing'

(1. College of Materials Science and Chemical Engineering, Harbin Engineering University, Harbin 150001,
Heilongjiang, China; 2. Yantai Research Institute of Harbin Engineering University, Yantai 264006, Shandong, China )

Abstract: An aromatic imine compound, 4,4'-(1,4-phenylenebis(nitrilomethylidyne)-bis(2-methoxyphenol)
(VPP), was synthesized from Schiff base reaction of vanillin and p-phenylenediamine. Using VPP and
bis(2-aminophenyl) disulfide (APD) as chain extenders, polyurethane (PU) elastomer materials with
sunlight-induced self-healing capabilities, denoted as PU-VPP-x [where x represents the amount of
substance of VPP (mmol), and the amount of substance of APD is (8—x) mmol, the same below] was
prepared by introduction of dynamic covalent bonds including aromatic imine bonds (Ar—C=N—Ar) and
disulfide bonds (S—S) into PU elastomer. VPP and PU-VPP-x were characterized by FTIR, 'HNMR,
BCNMR and XRD, while the visible light absorption performance of VPP was evaluated via UV-Vis. The
effects of n(VPP) : n(APD) on the thermal properties, mechanical properties and self-healing performance
of the synthesized PU-VPP-x were analyzed through TGA, DSC and universal testing machine. The results
indicated that VPP exhibited a significant absorption peak at 388 nm in the visible light region, confirming
its visible light absorption capability. PU-VPP-x showed an amorphous structure. The PU-VPP-2 prepared
by n(VPP) : n(APD)=1 : 3 had a glass transition temperature of 5.58 °C, a tensile strength of 4.80 MPa,
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and an elongation at break of 582.34%. The self-healing efficiency of PU-VPP-2 under sunlight irradiation

for 8 h was 100.41%.

Key words: aromatic imine bonds; aromatic disulfide bonds; polyurethane; self-healing properties; visible

light induction; functional materials
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Fig. 9 Stress-strain curves of PU-VPP-2 before cutting and
after different healing times post-cutting.
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