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ENHANCED ANAEROBIC DEGRADATION BY CONDUCTIVE MATERIALS

Abstract

Anaerobic digestion is often constrained by the presence of toxic compounds and limited methanogenic activity, which reduce
process efficiency. This project developed a strategy to enhance anaerobic degradation by incorporating conductive materials (CMs),
which facilitate direct interspecies electron transfer and accelerate syntrophic methanogenesis. The addition of CMs was found to act
as an electron conduit, modify the composition of extracellular polymeric substances (EPS), and promote the growth of functional
microbial genera, collectively improving process stability, mitigating toxicity, and enhancing overall degradation performance.
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Result 3: Enrichment of functional genera

Phase 6: 1000mg/L phenol [
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Figure 1. Maximum CH, production rale {Rmax)
C: Control group, M: Magnetite nancparticles supplemented group, CNT: Carbon
nanolube supplemented group. P1. PS are the abbreviation of phase 1 to phase 6
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Figure 3. Relative abundance of identified phencl degradation bacteria in phass 8.
1004 1000 mgil phenol.

Result 4: Role of EPS in electrons shuttle

Talale 1. Quantification of sub-fractions (mg-CL) of observed arganic compounds in EPE.
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Figure 2. Relatve abundance of archaea in phase 8.
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