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Abstract:

In this work, biocomposites with improved mechanical and thermal properties were prepared by mixing sugarcane fibers as a reinforcing material in a cardanol-based epoxy resin. The sugarcane bagasse fibers were first subjected to wet chemical modifications with alkaline treatment (NaOH 1.5% or 3%, w/v) followed by bleaching (NaClO 1% w/v) for the partial removal of lignin and hemicellulose. The bio-based epoxy matrix was produced by the reaction between cardanol-based resole resin and bisphenol-A diglycidyl ether.  The biocomposites were fabricated using both natural and chemically modified sugarcane fibers (15% w/w). The morphology of sugarcane fibers and composites was studied using scanning electronic microscopy (SEM). The crystallinity and delignification were analyzed by X-Ray diffractometry (XRD), Fourier transform infrared spectroscopy (FTIR) and thermogravimetric analysis (TGA). The thermal and mechanical properties of the matrix and the biocomposites were evaluated by TGA, differential scanning calorimetry (DSC) and dynamic mechanical analysis (DMA). The insertion of fibers into the resin decreased the curing temperature, as observed by DSC. A considerable increase in thermal stability was also observed by TGA due to the presence of fibers in the polymeric matrix. DMA results showed that biocomposites had higher glass transition temperature (Tg) compared to non-reinforced counterparts. Alkali treated fibers resulted that biocomposites had higher storage modulus (E´) when compared with unreforced matrix. According to the obtained results, sugarcane bagasse and CNSL are potential renewable feedstocks that can be used efficiently in the development of novel sustainable high-performance thermoset materials.
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