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Bio-based  epoxy  systems have  gained  significant  attention in  recent  year,  primarily  due  to  efforts  to
replace commercial  fossil-based products with greener alternatives derived from renewable resources.
Reinhardt et al.  have demonstrated a fully bio-based epoxy thermoset based on epoxidized linseed oil
(ELSO) and tannic acid, exhibiting a glass transition temperature of 147 °C and a flexular modulus of 2986
MPa,  demonstrating  competitive  mechanical  performance  relative  to  traditional  petroleum-based
products. [1]  Using ELSO and citric acid (CA), Anusic et al. prepared a high-performance thermoset with a
storage modulus of 1380 MPa. [2]  However, the primary limitation of such systems usually resides in long
curing times at high temperatures, thus impeding their broader adoption in commercial applications.
Over the past several decades, eggshell (ES) waste has become a significant food industry pollution hazard
with an estimated 8 milion metric tons produced anually. [3]  Efforts of reducing the environmental impact
and improving the sustainability of ES waste via recycling and valorization include production of composite
materials,  where  ES  replace  traditional  non-renewable  mineral  resources  of  CaCO3.  Recently,  chicken
eggshell powders were also explored as promising curing catalysts of bisphenol A diglycidyl ether epoxy
resins [4] . 
The presented work studies the effects of increasing eggshell powder additions in an ELSO resin with CA
hardener resulting in a composite with 100 % bio-based carbon content. Curing kinetics of the respective
compositions are investigated using differential scanning calorimetry and kinetic parameters are assessed
using  several  isoconversional  models.  Additionally,  the  effects  of  eggshell  powder  fillers  on  thermal,
thermomechanical and mechanical properties are evaluated.
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