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Why vanillin bio based epoxy resinse

comparable mechanical properties to DGEBA.
synthesized from wood on an industrial scale

are promising substitutes to bisphenol A for designing
high-performance thermosets
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Isothermal processing chart
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Curing kinetics
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Thermal degradation process
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Rheological properties
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Isothermal processing chart:
Experimental validation
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Thermomechanical properties

DGEBA 3.12 GPa 89 °C

Vanillin bio based epoxy 2.7 GPa 85.4 °C

The storage modulus (G'= 2.7 GPa) of this bio-based resin is comparable
to that of other vanillin-based structural epoxies with thermomechanical
properties on par to DGEBA (Bisphenol A diglycidyl ether)
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Conclusions

Curing and degradation kinetics of the resin have been thoroughly
characterized allowing the construction of a TTT diagram that reveals
the optimal processing conditions of the sample.

An optimal post-curing of the resin allows obtaining
thermomechanical properties similar to those obtained with
commercial resins based on DGEBA..

The activation energy of the curing and degradation obtained using
frredman’s isoconvertional method ranges between 55 and 65
kJ/mol for a conversion of less than 80%.,in line with the typical
behavior observed in epoxy-amine
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ARTICLEINFO ABSTRACT

Keywords: This work provides a comprehensive thermomechanical and rheclogical characterization of a high-performance
Froceszability map epoxy resin synthesized from a vanillin derivative, vanillyl alechol. The study includes a complete analysis of the
Thermoset curing and decomposition kinetics that enabled a Time-Temperature-Transformation plot accounting for gela-
?;;Tm tion, vitrification, and resin degradation to be developed. These plots allow one to determine the optimal time
Vanillin and temperature processing conditions that will yield the best mechanical properties. Kinetic predictions and

Thermal cxidation experimental results showed that this resin can be cured at room temperature in just a few hours, forming a solid
gelled glass. Enhanced mechanical properties are achieved by post-curing the resin at temperatures above Ty, =
85.4 “C. With a dynamir storage modulus of 2.7 GPa, this bio-based resin proves to be a sustainable alternative to
fossil-based resins whose primary souree is the ever-prevalent bisphenol A diglyeidyl ether. Thermal oxidarien is
the main cause of the mechanical detericration at high temperatures, as revealed by FTIR spectroscopy.
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