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Abstract [ Objective] Against the backdrop of ecological civilization construction in China, the wastewater treatment industry is
not only a crucial link in the battle against pollution prevention and control but also a significant area for greenhouse gas emission
reduction. Therefore, clarifying the carbon emission status of wastewater treatment plants ( WWTPs) and implementing low-carbon
retrofits are vital for addressing climate change and promoting sustainable development. [ Methods] This study aimed to explore the
pathways for low-carbon retrofits of WWTPs through scientific method and practical cases, providing experience and insights for future
energy conservation and emission reduction efforts in wastewater treatment. Based on the existing domestic carbon accounting theoretical
framework , a representative WWTP in Fujian Province was selected as the research object. Data such as daily treatment capacity,
influent and effluent indices, sludge production, electricity consumption, and reagent consumption from the WWTP in Fujian were
utilized to conduct carbon emission accounting for both direct and indirect carbon emissions. By analyzing the carbon emission
accounting result of the WWTP’s wastewater treatment process, and considering the WWTP's geographical location and surrounding

resources, four carbon reduction measures were proposed: Replacing low-carbon carbon source agents, optimizing operational controls
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e. g. areation control, enhancing frenquency conversion control, and transforming photovoltaic energy utilization. After a series of low-
carbon retrofits and eight months of stable operation, carbon emission accounting was conducted again, revealing a significant reduction
in the carbon emission intensity of the WWTP. [ Results] Specifically, its carbon emission intensity decreased from 0.765 0 kg CO,/m’
before the retrofits to 0. 710 4 kg CO,/m” after, achieving notable environmental benefits. [ Conclusion]  Low-carbon operation in
wastewater treatment should focus on micro-level low-carbon mechanisms, leveraging adjustments to operational parameters and

complemented by the use of renewable energy generation, to collectively propel the wastewater treatment industry towards a more low-

carbon and environmentally friendly direction.
Keywords wastewater treatment plant ( WWTP)
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Fig. 1 Process Flow of a WWTP in Fujian
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Tab.5 Comparison of Carbon Emission Indices before and
after Low-Carbon Operation( Unit: kg CO,/m’)
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N, O ficHE I 1E 38 B 0. 101 242 0. 086 463
CH,, Bl s B 0. 001 497 0.001 215
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HLFERRHE U 1 SR 0. 340 403 0. 305 609
YIREBIHE A B 0. 320 448 0.315 810
RS BE 0.104 112 0. 088 948
(] 2 Rl A iR 0. 660 852 0.621 424
TR R 0. 764 964 0.710 371




weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 44 ,No. 4,2025
April 25th, 2025

B8 R IGK] (a) BRIZFTHIS 2 R HR R AL Sh AL IET 5 (b) 2 HBRHERCE 58 EE I (] Fr 51 3 ]

Fig. 8 (a) Dynamic Line Chart of Various Carbon Emission Intensities; (b) Time-Series Heatmap of

Daily Total Carbon Emission Intensity; before and after Low-Carbon Operation of a WWTP in Fujian
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