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Abstract [ Objective]  Under the background of pollution reduction and carbon emission reduction, in order to fully tap the
treatment potential of the multi-stage and multi-level anoxic/oxic ( AO) process and achieve the goals of energy conservation,
consumption reduction and carbon emission reduction in wastewater treatment plants ( WWTPs) , the low-carbon design optimization
strategy of the process is explored. [ Methods] Combined with the analysis of carbon emissions, the multi-stage and multi-level AO
process of a case WWTP is studied. From the perspectives of low-carbon emission reduction operation and efficiency improvement, the
design optimization strategies of aspects such as the aeration system, influent flow distribution, water distribution mode, and tank
structure are analyzed and discussed. [ Results | The carbon emission intensity of the multi-stage and multi-level AO process section
of the case WWTP is 0.39 kg CO,-eq/m’, accounting for 55.84% of the total carbon emissions of the wastewater treatment in the
whole WWTP. The aeration system in the aerobic zone should preferably adopt a gradually decreasing layout, and a degassing
deformation zone should be set up. An appropriate multi-point influent distribution control mode should be selected, the influent flow
distribution should be optimized, and attention should be paid to the selection of the tank type, propellers, mixers, and the opening
method of the connecting holes in each area to ensure a good flow pattern in the biological tank. By applying the precise aeration system
and precise carbon source dosing control system, the carbon emission intensity of this process can be reduced to 0. 35 kg CO,-eq/m’,
and a total carbon emission reduction of 10.3% can be achieved. [ Conclusion] The above design optimization suggestions can

effectively reduce the carbon emission intensity of the multi-stage and multi-level AO process, which is of great significance for the low-
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carbon operation of WWTPs. It can provide references for the design of similar projects, help WWTPs better connect with production

operations, and achieve the goals of energy conservation and carbon emission reduction.

Keywords multi-stage and multi-level AO process carbon emission analysis aeration and dosing control  water distribution mode
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Tab. 1 Annual Average Quality of Influent and

Effluent (Unit; mg/L)
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Tab.2 Operation Data of WWTP
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