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Abstract: In order to improve the effect of two—phase anaerobic digestion of kitchen waste, micro—aeration was carried out
in the hydrolysis and acidification stage of two—phase anaerobic digestion of kitchen waste, and the influence of micro—
aeration was explored. The results indicated that micro—aeration effectively increased methane yield during anaerobic diges-
tion and optimized biogas composition. Under conditions of micro—aeration rates of 3, 9, and 18 mL/(g VS - min) during the
acidogenesis phase for 4 hours, the cumulative methane production increased by 24.4%, 49.5%, and 12.5%, respectively,
compared to the control group. Additionally, the methane—to—carbon dioxide ratio improved by 12.0%, 26.8%, and 19.8%.
Microbial community analysis revealed that micro—aeration promoted the enrichment of hydrolytic bacteria (such as Firmicutes
and Synergistetes), while having a non—significant effect on archaeal communities. Furthermore, micro—aeration significantly
enhanced electron transfer and coenzyme F420 activity, shortened the system’s lag phase, and improved system efficiency.
This study validates the potential of micro—aeration technology in two—phase anaerobic digestion, providing a novel approach
for optimizing food waste treatment.
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Fig.1 Effect of different micro-aeration rate on hydrolysis acidification stage
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