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Synthesis and Property Characterizations of Bio-based Self-Healing PUR
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Abstract : Three kinds of lignin derived bio-based chain extenders, catechol, resorcinol and hydroquinone, were chosen to
synthesize three kinds of self-healing polyurethanes (PUR). The chemical structures were affirmed by H nuclear magnetic resonance
('"H-NMR), C nuclear magnetic resonance ("C-NMR), and Fourier transform infrared spectroscopy (FTIR), after the confirmation of
the chemical structures, the molecular weights and its distributions of the self-healing polyurethanes were also confirmed by gel
permeation chromatography (GPC). Furthermore, the thermos-mechanical properties and the self-healing properties of the three self-
healing PUR were characterized by thermogravimetry analysis (TGA), dynamic mechanical analysis (DMA), universal competence
testing machine, and optical microscope. The results show that the self-healing polyurethanes with resorcinol and hydroquinone as
chain extenders exhibit acceptable tensile strength which are 3.79 MPa and 4.85 MPa, respectively. Moreover, the self-healing effi-
ciencies of the PURM and PURP are 88.9% and 98.9% after self-healing 12 h at 60 °C.
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