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Fig.2 Relationship between substrate dosages and methane

concentration in biogenic gases
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Fig.5 The variation of acetate ion mass concentration over time
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Fig.7 Change in substrate mass concentration versus time due
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Study on the degradation Kkinetics of acetic acid in
electrocatalytic anaerobic digestion

Liu Zhinan, Jiang Dongyun, Zhou Dan, Kang Houzhi, Zeng Jiakai, Chen Rongbin
(School of Life & Environmental Sciences, Guilin University of Electronic Technology, Guilin 541000, China)

Abstract; In electrocatalytic anaerobic digestion, the methane content in biogas can be enhanced.
With acetic acid as the substrate, this study investigated the kinetics of biogas production and
substrate degradation in an electrocatalytic anaerobic digestion system. Experimental results
showed that with the addition of different initial acetic acid concentrations(8.3, 10.0,11.7 g/L), the
methane content in biogas increased with increasing acetic acid concentration. When the acetic
acid concentration was 11.7 g/L., the average methane content reached 80.6% in batch experiments.
Based on the carbon balance relationship in the electrocatalytic anaerobic digestion process,
kinetic studies were conducted using both the first—order kinetic model and the Gompertz model.
The study revealed that acetic acid conversion efficiencies at the three concentrations were 85.6%,
97.2% , and 97.4% , with biomass growth accounting for 22.1%, 29.9% , and 28.5% of the carbon
distribution, respectively. The correlation coefficients (R?) for both models in fitting the biogas
production process were greater than 0.99, and those for the acetic acid degradation process were
above 0.90, with the first—order kinetic model demonstrating a better fit for acetic acid degradation.
Keywords: electrocatalytic anaerobic digestion; acetic acid degradation kinetics; carbon

balance; first—order kinetic; Gompertz
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