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Why vanillin bio based epoxy resins?

comparable mechanical properties to DGEBA.

synthesized from wood on an industrial scale

are promising substitutes to bisphenol A for designing 

high-performance thermosets



Isothermal processing chart
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Curing kinetics
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Corresponding degree of cure as a function 
of temperature obtained from the integration of 

DSC thermograms.

DSC thermograms of the bio-based epoxy system 
when curing at different heating rates
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Eα and A(t)are determined 
by Friedman’s differential
isoconversional method
under isothermal condition

dependence of the apparent activation 
energy, Eα, on the degree of curing, α

Time-temeparture-transformation chart of the curing
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Vitrification: Glass transition temperature 
vs curing degree α
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the curing and vitfrication
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Thermal degradation process

TG thermograms of the cured resin heated 

at different heating rates.
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Rheological properties
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Analysis done under isothermal condition at 

different temperatures : 50ºC, 60ºC, 80ºC and 100ºC  
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Processing map of the bio based epoxy
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Isothermal processing chart: 
Experimental validation 
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The observed progression of these

rheological properties is in full 

agreement with our diagram. Thus

validating its low temperature curing

C
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E F

a) -Sample post-cured at 140ºC for 5h; b) sample post-cured at 230 ºC 
for 5h
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Thermomechanical properties

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)

.

Epoxy name E’ (storage modulus) Tg (100% curing)

DGEBA 3.12 GPa 89 ºC

Vanillin bio based epoxy 2.7 GPa 85.4 ºC



Conclusions

SUSMATX GIRONA

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 

friedman’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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