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Optimization of Synthetic Conditions of Epoxidized Lignin and it’s
Application to Biomass-based thermosetting resin
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We report synthesis and utilization of epoxy resin derived from lignin (L), which is classified as a plant biomass
with a polyphenol structure. L is considered to be a suitable alternative to petroleum-derived phenolic resins used
for preparation of epoxy resins. Thus in this study, we synthesized epoxidized lignin (EL) by the reaction of L with
epichlorohydrin and cured the resulting EL by using phenol novolac (PN) as a curing agent. At first, the effect of
phase-transfer catalysts on epoxidization was examined by model reaction using coniferyl alcohol (CA) . CA was
reacted with epichlorohydrin by a two-step process in the presence of the catalysts, and it was found that the cat-
alysts composed of ammonium cations with alkyl chains longer than ethyl group were suitable for epoxidization.
Then, L was epoxidized by using Tetraethylammonium chloride as a phase-transfer catalyst. As a result of opti-
mization of synthetic conditions, EL with low epoxy equivalent weight and softening point was obtained in good
yield. The resulting EL was cured with PN to give a cured resin containing about 75wt% of biomass-derived com-

ponent.
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Fig. 1 Supposed structure of lignin
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Fig.2 'H-NMR spectra of epoxidized coniferyl alcohols
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(a) TBAC, (b) TEAC and (c) TMAC (CDCls, r. t.)
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Fig. 4 "H-NMR spectrum of epoxidized lignins (ELs)
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Fig. 5 FT-IR spectra of lignin (L) and epoxidized lignin
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Table 2 Properties of the cured resins 1
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Fig. 7 DMA charts of the cured resins (5C/min, under air)
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