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Abstract: The lignin granule modified by allyltrimethoxy silane (VPS) was used to fabricate unsaturated polyester resin
(UPR) composites as a reinforcing filler. The chemical surface modification of the pristine lignin granule was analyzed
by FTIR and SEM/EDX. UPR composites reinforced by pristine lignin granule were prepared as the control samples and
UPR composites reinforced by VPS-Lignin were prepared to study their flexural strength and fracture toughness behavior
depending on the filler content. VPS-Lignin/UPR composites showed the better performance than of the pristine Lignin/
UPR composites in the mechanical properties (flexural strength and flexural modulus). And, the high values of the critical
stress intensity factor (Kjc) and the critical strain energy release rate (Gic) for VPS-Lignin/UPR composites implied the
enhanced interfacial adhesion between UPR matrix and VPS-Lignin filler in the composites, which induced their
enhanced fracture toughness.
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Scheme 1. Preparation outline of Lignin/UPR composite: (a) schematic outline for lignin modification; (b) hydrolysis-condensation mech-
anism; (c) schematic outline for UPR composite curing.
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Figure 2. (a) SEM micrograph of the VPS-Lignin; (b) silicon element mapping image; (c) EDX spectrum of the VPS-Lignin.
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Figure 3 Flexural strength (a); flexural modulus (b) of the pristine
Lignin/UPR composites (®) and VPS-Lignin/UPR composites (©)
according to Lignin content.
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