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Abstract

The global accumulation of plastic waste continues to rise annually, with a substantial proportion being
improperly disposed of, resulting in severe environmental degradation and negative impacts on public health.
Biodegradable plastics have emerged as a promising alternative to conventional plastics, offering a sustainable
solution for mitigating plastic pollution. This study aims to evaluate the biodegradation behavior of three types
of bioplastics—polylactic acid (PLA), polybutylene succinate (PBS), and polybutylene adipate-co-terephthalate
(PBAT)—under two distinct conditions: (1) simulated industrial-scale aerobic composting at elevated
temperature over 84 days, and (2) real landfill conditions over a 365-day period. The results revealed that all
three bioplastics underwent complete degradation under composting conditions. PLA fully degraded within
14 days, while PBS and PBAT achieved complete biodegradation within 84 days. In contrast, the landfill
environment significantly slowed down the degradation process. PLA was the only material that completely
degraded within 365 days under landfill conditions, whereas PBS and PBAT showed only approximately 11%
degradation during the same period. Surface morphology analysis using scanning electron microscopy (SEM)
indicated increased surface roughness, the presence of cracks, and microbial colonization on the residual
bioplastics, confirming the occurrence of biodegradation.

These findings provide valuable insights for the development of bioplastic materials and offer guidance
for the effective management of biodegradable plastic waste in Thailand, contributing to more sustainable

environmental practices.

Keywords: Biodegradable plastics / Organic waste / Degradation / Landfill / Microorganisms
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