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Analysis of Carbon Emission Characteristics of a WWTP in Shanghai

TAO Jun”
(Shanghai Chengtou Wastewater Treatment Co. , Lid. , Shanghai 201203, China)

Abstract [ Objective] During the operation of wastewater treatment plants( WWTPs) , greenhouse gases are directly and indirectly
emitted. Accurately calculating the carbon emission intensity of WWTPs, analyzing the changes and characteristics of emission factors,
is beneficial for implementing pollution reduction measures and achieving low-carbon operation of WWTPs. [ Methods] According to
the accounting method in the Guidelines for Accounting Greenhouse Gas Emissions from Urban Sewage Treatment Plants in Shanghai( T/
SWARTA 001—2023) , the carbon emission and carbon emission intensity of a WWTP in Shanghai in 2023 were calculated, and the
main factors affecting the carbon emission intensity were analyzed. [ Results | Annual carbon emission of a WWTP was about 110 000
t CO,, in which the carbon emission of sewage and sludge treatment process were 80 000, 30 000 t CO, respectively, and the carbon
emission intensity of the whole plant was about 1. 019 kg CO,/m’. The carbon emission intensity of wastewater and sludge treatment
processes was 0. 717, 0.302 kg CO,/m’, respectively. The direct emission of N,O from wastewater treatment process accounted for
64.97%, the carbon emission from electric energy consumption accounted for 26. 80%, the direct emission of N,O from sludge
treatment process accounted for 39. 74% , and the carbon emission from electric energy consumption and purchased steam accounted for
40.24%. The carbon emission intensity of wastewater treatment process was positively correlated with influent total nitrogen ( TN)
concentration and influent chemical oxygen demand( COD) concentration, and negatively correlated with wastewater treatment capacity
and influent temperature. The carbon emission intensity of sludge treatment process was positively correlated with the amount of sludge

treated and negatively correlated with the water content of sludge. [ Conclusion ] The carbon emissions generated by electricity
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consumption during the operation of WWTPs account for the highest proportion of indirect emissions. By reducing electricity
consumption through precise aeration, intelligent reflux and other method, replacing traditional energy with green energy such as

photovoltaic systems and water source heat pumps, tail water regeneration and sludge incineration residue resource utilization, low-

carbon operation of WWTPs can be achieved.
Keywords wastewater treatment plant( WWTP)
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Tab. 1 Water Quality of Influent and Effluent
in WWTP  (Unit; mg/L)

WiH CoD  BOD;  && TP TN ss

WITH#EK 410 210 38 5.5 55 290
"Itk <50 <10
SpRitK 218 114 306 2.99  43.1 217

SLBR K 13 .2 0.927 0.14 11.2 6

A5 S ANEIUE A 7K > 12 C IR 355 N EUE 7K R <
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Fig.2 Annual Carbon Emissions from WWTPs
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Tab.2 Carbon Emission of Wastewater Treatment Process
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Fig.3 Monthly Carbon Emission Intensity of

Wastewater Treatment Process
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Tab.3 Correlation Analysis of Carbon Emission in Wastewater Treatment Process
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o N R EE N N N N Y
MEEE K v Vi Vi i ViR (MLSS) ¥ PR U ALY
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Tab.4 Multiple Linear Regression Analysis of Carbon
Emission from Wastewater Treatment Process
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sk COD He 0. 064 <0. 001 1.231
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Fig.4 Influent TN Distribution in WWTP
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Fig. 5 Relationship between Carbon Emission Intensity and

Influent TN in WWTP
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Fig. 6 Relationship between Carbon Emission Intensity and

Treatment Capacity of WWTP
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Tab.5 Carbon Emission of Sludge Treatment Process

HeleZ 5 i H WeHE R/ (1 CO,) &
B (ER 1) N,0 13 389 39. 74%
eyl 90 0.27%

KIKA 3282 9.74%

(] HEHE T (ST 2) HifE 9 091 26.98%
K 4 469 13.26%

(] FHE (FE L 3) EPFIN 340 1.01%
R 1 190 3.53%

Vap iy 1592 4.72%

HoA 257 251 0.75%

BB T A A Bk (K 7) ,2 Hix
fiK4 0. 249 kg CO,/m*, 24 7 H ¥{5 JeAb 3T He iy
90 t DS/d;8 A il 0.384 kg CO,/m’*, 24 A FEH75
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Fig. 7 Monthly Carbon Emission Intensity of Sludge

Treatment Process
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Tab. 6  Correlation Analysis of Carbon Emission in

Sludge Treatment Process
WH  mlAEE ERANG ST TSR aKE
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N
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0. 600 ™ 0.018 -0.083 -0.244 ™
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RT7GVRALIE T AR 2 T LA [ 5 53 B
Tab.7 Multiple Linear Regression Analysis of Carbon

Emission from Sludge Treatment Process
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