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Fully bio-based epoxy thermosets with low-dissipation factor
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Epoxy resins are the most popular materials in the polymer history. However, most epoxy resins were produced
from the petrochemical materials. To achieve sustainability, we provide a new strategy to prepare fully-bioased
epoxy resins from the esterification of bio-based diacids with eugenol, followed by oxidation of the allyl bonds.
Furthermore, the epoxy resins are designed to exhibit both the the active ester and epoxy groups, so they can be
thermally cured through the exchange reaction of active ester and epoxy groups. Therefore, no additional curing
agents are required to cure the epoxy resins. Through NMR, DSC, reology and FTIR analysis, we confirm that
they exhibit self-curing characteristics. The self-cured epoxy thermosets do not contain highly polar secondary
alcohol, which is always formed when epoxy resins are cured by multiamine or multiphenol. Therefore, the resulting
thermosets exhibit very low dissipation factors (around 0.007 U), which is competitive to any other epoxy thermosets.
In short, a strategy for preparing fully bio-based epoxy resins and fully bio-based epoxy thermosets with very low
dissipation factors are revealed in this work.
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