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A water-soluble fully bio-benzoxazine: Synthesis and
thermal & surface properties
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Abstract: A fully bio-based benzoxazine monomer (PDA-fa) was synthesized by using polydatin as phenol
source and furfurylamine as amine source and characterized by 'HNMR and FTIR. The curing behaviors of
PDA-fa were investigated by DSC and in situ FTIR. Thermal and surface properties of polydatin-
furfurylamine based polybenzoxazine [Poly(PDA-fa)] films were measured by thermomechanical analysis
(TMA), TGA and contact angle meter. The results showed that PDA-fa exhibited an endothermic peak at
183.4 °C. The glass transfer temperature of Poly(PDA-fa) was 230 °C (DSC)/231 °C (TMA). The 5% and
10% mass loss temperatures were 306 and 338 °C, respectively. The char yield at 800 °C was as high as
61%. The surface energy of film was 43.6 mJ/m’. PDA-fa had a certain water solubility, and its thermal
polymerization is the classical cationic ring-opening polymerization of oxazine ring. The furan structure and
the double bond in the connecting unit could produce extra crosslinks, which contributed to the formation of
three-dimensional network and had the ability to form a coating film. With the improvement of curing
degree, the surface of Poly(PDA-fa) film became more hydrophilic.
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Table 2 Surface free energy of Poly(PDA-fa) at different
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Fig. 9 Real-time water contact angles on Poly(PDA-fa)
membranes at different curing methods
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