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Abstract [ Objective] " Dual Carbon" strategy, promoting the upgrading and reconstruction of urban wastewater treatment plants
(WWTPs) while reducing their carbon emissions is of great significance for sustainable development. By analyzing the carbon emission
sources and influencing factors in the operational process of upgraded WWTPs, this study provides a basis for optimizing carbon
reduction pathways. [ Methods] Taking an upgraded WWTP in Chongqing as a case study, this paper estimates the operational
carbon emissions using the emission factor method in accordance with relevant technical guidelines. [ Results | The total annual
carbon emission reached 4 264.99 t CO, e and the carbon emission intensity was 0. 584 2 (kg CO, e)/m’. Scope 1 accounted for
49.26% , of which the fossil source CO, in scope 1 was as high as 25. 16% , the fossil source CO, emission was an important emission
source that could not be ignored in the operation process of WWTPs. Scope 2 accounted for 44.15% , and scope 3 accounted for
6.59%. Based on the evaluation, adopting photovoltaic (PV) carbon replacement, intelligent aeration, precise dosing, and reclaimed
water reuse could reduce annual indirect emissions by 91.33 t CO, e, 105.78 t CO, e, and 895.32 t CO, e, respectively.
[ Conclusion] The direct carbon emissions and power consumption during the operation and maintenance of the WWTP are the hot
factors of carbon emissions. The utilization of electricity during the operation of this WWTP is a major contributor to carbon emissions,
with energy-intensive equipment being the main source of electricity consumption. From the perspectives of carbon replacement and

carbon reduction, the carbon emission reduction pathways suitable for the WWTP are proposed to replace carbon use in photovoltaic

[WREEHEA] 2024-07-12
[BE€TH] WiTHK R GRS 2 AR TS (108012481001)
[BIEEE] FPE(1984— ), 5, IERK TR, 38N FH KI5 Gt il K BOLat G 45745 TAE , E-mail :421665920@ qq. com,,

— 116 —



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 44 ,No. 6,2025
June 25th, 2025

system, optimize intelligent aeration system, control precision dosing and reclaimed water utilization. The result will provide valuable

reference and inspiration for the carbon reduction in other WWTPs.

Keywords wastewater treatment carbon emissions carbon accounting carbon reduction path energy conservation
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Fig. 1  Process Flow of WWTP Case
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