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Production of Biodegradable Polymer Composites from Polylactic Acid,

Natural Rubber, and Thermoplastic Starch as Sustainable Materials.
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Abstract

This research aimed to develop a biodegradable polymer composite based on
polylactic acid (PLA), blended with natural rubber (NR) and thermoplastic starch (TPS)
derived from various forms of cassava-based raw materials. The objectives were to
enhance toughness and reduce the production costs of bioplastics. The study was
divided into four main parts: (1) comparison of cassava raw materials for TPS production,
(2) evaluation of the optimal content level of the raw materials for TPS, (3) assessment
of the feasibility of blending TPS with natural rubber (TPS/NR blend), and (4)
development of a bio-composite from TPS, NR, and PLA (PLA/NR/TPS compound). The
results showed that TPS produced from cassava starch powder (CSP) provided the best
viscosity and physical characteristics due to its high starch purity, which allowed
complete gelatinization. When comparing raw material quantities, increasing the amount
of raw material led to a corresponding increase in viscosity, indicating better starch
dispersion and a more cohesive gel structure. For the TPS/NR blend, the optimal weight
ratio of NR to TPS was found to be 98.77:1.23 wt%, significantly improving both viscosity
and toughness. The bio-composite study revealed that the formulation using PLA/NR/TPS

with cassava starch powder (PNT30_CSP) exhibited the best mechanical properties, with



a tensile strength of 36.25 MPa, a modulus of 884.30 MPa, an elongation at break of
8.74%, and a toughness of 2343.14 KJ/m3. Furthermore, degradability testing in aqueous
conditions showed that the PLA/NR/TPS composite achieved a maximum weight loss of
94.10% within 60 days. These results indicate that the developed PLA/NR/TPS
composites possess potential as an eco-friendly and sustainable alternative material,

offering significant benefits to Thailand's bioplastic industry.



