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Abstract [ Objective|] The proposal of the "3060" carbon target has encouraged various industries to focus on the " double carbon"
issue. It is necessary to calculate the carbon sources and carbon sinks in the process of wastewater treatment. [ Methods] The paper
studied the factors of the carbon emissions of wastewater treatment plants (WWTPs) at the operating enterprise level, further analyzed
the characteristics of carbon emissions and carbon neutrality potential, and provides basis for the low-carbon operation adjustment of
WWTPs. This paper clarified the boundaries of carbon emission accounting within the management scope of the operating enterprise,
selected practical and available carbon accounting method and emission factors based on the actual process operation, and conducted
carbon emission accounting and analysis of the eight WWTPs managed by the operating enterprise. [ Results ] Research showed that
the total carbon emissions of the operating company were 1.95x%10° t CO,/a, and the total carbon emission intensity was 0. 25 kg

CO,/m*. The annual carbon emission range of the eight WWTPs was 7 365. 8~53 083. 1 t CO,/a, and the carbon emission intensity
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was 0. 17~0.47 kg CO,/m’. The correlation coefficient (R*) of the carbon emission intensity and electricity consumption per ton of
water was 0. 94, and the R” of the carbon emission intensity and chemical consumption per ton of water was 0. 91. From the perspective
of process type, the order of carbon emission intensity was manifested as oxidation ditch<anaerobic/anoxic/oxic( AAO)<AAO+(MBR)<
biological aerated filter ( BAF), which was mainly related to the power consumption and chemical consumption of the process. The
comprehensive pollutant reduction index and the reduction of oxygen-consuming pollutants adjusted based on carbon source
contributions both exhibit enhanced correlation with carbon emission intensity. With using emission reduction measures such as
photovoltaic power generation and recycled water reuse, the net carbon emission intensity of WWTP1 was —0.022 kg CO,/m’.
[ Conclusion] The WWTPs adopt different processes, resulting large differences in carbon emissions, the fundamental reason is that
they are affected by the electricity consumption per ton of water and the chemical consumption per ton of water. When studying carbon

emissions, the impact of carbon sources on direct carbon emissions should be considered. It is feasible for the WWTP managed by the

operating enterprise to realize the goal of carbon neutrality by taking advantage of the environment and process.

Keywords carbon emission carbon neutrality ~wastewater treatment plant( WWTP)
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Tab. 1 Accounting Method of Carbon Emission
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Tab.3 Accounting Factors of Carbon Emission
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Fig. 1  Pollutants Removal of WWTPs
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