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Abstract: To explore the influence mechanism of nano-ferric oxide (Fe,, NPs) and inoculum to
substrate ratio (ISR) on the anaerobic digestion performance and microbial community structure of food
waste, batched mesophilic anaerobic digestion experiments for biogas production were conducted with the
addition of 1. 0 g/LL Fe,O, NPs at ISRs of 1:2, 1:1, and 2:1. The results demonstrated that the effects of
Fe, O, NPs on biogas production from food waste varied significantly under different ISR conditions, with
varying degrees of mitigation observed in the accumulation of volatile fatty acids and ammonia nitrogen, At
an ISR of 1:2, Fe,O, NPs significantly increased the cumulative specific methane yield by 8.5%.
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However, at an ISR of 1:1, no significant impact on methane production was observed, while at an ISR of
2+ 1, methane production was inhibited. Microbial community analysis revealed that Firmicutes,
Methanosaeta ,
Fe,O, NPs

significantly enhanced the relative abundance of Bacteroidota and Methanosarcina at an ISR of 1:2. At an

Bacteroidota, and Synergistota were the dominant bacterial phyla, whereas

Methanosarcina, and Methanobacterium were the predominant methanogenic archaea.

ISR of 1:1, Fe,O, NPs only significantly increased the relative abundance of Methanosarcina. Conversely,
at an ISR of 2 + 1, Fe,O, NPs notably reduced the relative abundances of Methanosaeta and
Methanobacterium. This paper will provide experimental support for understanding the effects of Fe,O,
NPs and ISR on the anaerobic digestion performance of food waste, and further offer theoretical reference
for the large-scale application and stable operation of biogas plants.
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