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Greenhouse Gas Emission Characteristics of AAO Process in Treating the
Rural Domestic Sewage and Synergistic Path of Pollution and Carbon
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Abstract: To address the unclear greenhouse gas emissions associated with rural domestic sewage
treatment and explore pathways for synergistic pollution and carbon reduction, this study used the AAO
treatment process as a case study, analyzed the variations in greenhouse gas emissions with treatment
scale, examined the influencing factors and their correlation degrees, and proposed carbon reduction
pathways for rural domestic sewage treatment. The results revealed that the AAO process primarily
produced nitrous oxide (N,0) and carbon dioxide (CO,). N,O emission intensity was positively correlated
with both total nitrogen removal rate and unit power consumption (r=0.82), while CO, emission intensity
demonstrated direct dependence on power consumption and influent COD concentration (r=0.95). The
analysis indicated that small-scale AAO processes are ineffective for energy conservation and CO,
reduction. Therefore, carbon reduction strategies should focus on promoting source reduction, resource

utilization, application of ecological treatment technologies and energy-efficient processes to achieve
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synergistic effects between pollution control and carbon reduction.
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Fig.1 Greenhouse gas emissions and emission intensity
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