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Improvement of mechanical properties of Polylactide (PLA)

composites reinforced with carbon materials prepared from biomass
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[Executive Summary]
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Utilization of bioplastic became increasingly important due to the concern about global
warming from petroleum-based plastic usages. In this research, agricultural biomass residues
were studied for the preparation of low cost carbon materials. Then, the prepared carbon
material was used to improve the mechanical properties of polylactide (PLA) composites,
which are biodegradable plastics that are constantly increasing in demand. The PLA composites
filled with 1% weight carbon materials produced from biomass residues (cassava rhizomes,
corncob, bamboo and bagasse), forming with extrusion process, exhibit a slightly lower tensile
strength and flexural strength compared to PLA matrix without carbon addition. However, the
PLA composites still have tensile stress-strain behavior with yield point. The addition of carbon

materials which are produced from corncobs in PLA composites resulted in changing of the



semi-crystalline structure of composites materials and the slightly decreasing of Tg and Td
temperature compared to PLA matrix without carbon. The Tm temperature of PLA composites
increased and the Tc temperature was observed which does not found in the DSC analysis of
PLA polymer. Composite materials with the addition of carbon materials produced from
agricultural biomass residues show a wide range of light absorption property from UV, visible
and infrared. Moreover, carbon materials could be utilized as a color pigments that appeared

black color for the specimen.



