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Abstract: Under the "dual carbon" goals, traditional epoxy resins, which are depend on petrochemical feedstocks and are
non-recyclable, have severely hindered the current transformation of power systems. Developing low-carbon and
environmental friendly epoxy resins has become a research focus. This study adopted a “rigidity-flexibility” balancing
strategy to prepare a bio-based epoxy resin with Schiff base dynamic covalent bonds cured directly by an aldehyde-
terminated bio-based epoxy crosslinker and a diamine. Its mechanical properties, insulation performance, and property
changes before and after multiple recycling processes were investigated. The results show that the novel epoxy resin
achieves a tensile strength of 70.1 MPa and an electric strength of 130 kV/mm. This dynamically cross-linked epoxy resin
can be effectively reprocessed and recycled via solvent, retaining a tensile strength of 58.8 MPa and an electric strength of
111 kV/mm after multiple reprocessing cycles.
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Fig.2 Stress-strain curves of epoxy resins DDCM/E-51 and
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Fig.5 Changes in mechanical properties of
DDCM/GTE-Vans epoxy resin after immersion
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Fig. 7 Reprocessing tests of epoxy resins DDCM/E-51 and
DDCM/GTE-Vans
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