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Abstract

: Industrial wastewater discharge poses a significant environmental threat due to organic and chemical
contaminants. The objectives of this study were 1) to develop an optimal microbial-reinforced natural rubber
foam formulation using Bacillus subtilis and 2) to evaluate its wastewater treatment efficiency compared to
conventional rubber foam. |
: The results indicated that the Biochemical Oxygen Demand (BOD) removal efficiency increased as the
foam density decreased. The optimal B. subtilis-reinforced foam, with a density range of 0.16-0.17 g/cm’,
exhibited the highest performance, achieving a 75% reduction in BOD and a 70% reduction in Chemical
Oxygen Demand (COD). In contrast, conventional rubber foam achieved only a 60% BOD reduction and
a 50% COD reduction. Statistical analysis confirmed that the B. subtilis-reinforced foam performed significantly
better than the control group (p < 0.05). This study demonstrates that the developed microbial-reinforced
natural rubber foam is an effective innovation for treating industrial wastewater before its release into

. the environment.
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