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Application and Recovery of Epoxy Resin-based Vitrimer in Modification of Benzoxazine Resins
Qiao Zihe, Fan Xiaotian, Zhao Wenli, Liu Huihui, Wang Zhi
(School of Materials Science and Engineering, North University of China, Taiyuan 030051, China)

Abstract : The modification of benzoxazine resin by epoxy resin-based vitrimer (EPV) can effectively improve the toughness
of polybenzoxazine while ensuring the processing performance, thermal performance and strength of polybenzoxazine resin. At the
same time, the recycling of high-value EPV is of great significance for energy conservation and emission reduction. The bisphenol
A-aniline type benzoxazine and EPV were blended and cured in different proportions to prepare a polybenzoxazine modified system
with good mechanical properties and thermal properties, and then the EPV was recovered. The reaction mechanism of the blend
system during the curing process, chemical structure and aggregate structure were studied by Fourier transform infrared spectrom-
eter, differential scanning calorimeter, scanning electron microscope, etc. The thermomechanical properties, bending properties and
toughness of the cured product of the blend system were studied by dynamic thermomechanical analyzer, universal testing machine
and electronic Izod impact testing machine. The results show that the addition of EPV improves the mechanical and thermal proper-
ties of the cured product of the blend system. When the mass fraction of EPV is added to 15%, the impact strength of the cured prod-
uct of the blend system can reach 16.6 kJ/m’, which is higher than that of pure polybenzoxazine by 69.4%. When the mass fraction
of EPV is added to 20%, the glass transition temperature, storage modulus at room temperature, and flexural strength of the cured
product of the blend system are increased by 17°C,11.6%,43.1%, compared with the pure polybenzoxazine, respectively. EPV with
the same structure as pure EPV was recycled from the cured product of the blend system by dynamic transesterification.
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