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Abstract: Succinic acid is a renewable chemical obtained through biological fermentation and can serve
as a bio-material for epoxy resin preparation. The obtained epoxy vitrimer combines the properties of
renewable, high-performance, and reprocessable together. In this study, we synthesized a bio-based epoxy
vitrimer using succinic acid and utilized infrared spectroscopy and a rotary rheometer to investigate the
gelation and curing process during the polymerization procedure from monomer to polymer, monitoring
molecular structure translation and viscoelastic change. Furthermore, we studied the thermal stability,
viscoelasticity, and mechanical properties of the vitrimers to provide a theoretical basis for the development
and research of new epoxy resin vitrimer materials.
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Figure 1 Curing of succinic acid based vitrimer: (a) FTIR specra during the procedure; (b) Scheme of ring-opening reaction of

epoxy and transesterification of f-hydroxyl ester
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Figure 2 Curing performance of succinic acid based vitrimer: (a) modulus variation of curing reaction; (b) the rate of modulus

variation when curing
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Figure 3 Dynamic mechanical analysis of succinic acid

based vitrimer
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Figure 4 Thermomechanical analysis of succinic acid based

vitrimer
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(b) Arrhenius plots of relaxation time
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