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Abstract: Under the context of global warming, it is imperative to advance the synergistic efficiency of pollution reduction and
carbon mitigation in the wastewater treatment industry. This study is based on the 2023 operational data from three typical
municipal wastewater treatment plants (WWTPs) in Jiangsu Province employing A*/O and its modified processes. Using the
emission factor method, carbon emission accounting and characteristic analysis were conducted. and explored the impact of

influent characteristics and operational parameters on the carbon emissions of WWTPs through path analysis. From an indirect
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control perspective, this study assessed the carbon reduction potential of measures such as photovoltaic power generation and
water-source heat pumps. The results indicate that: The total carbon emission intensity of the three typical WWTPs ranged
from 0.578 kg/m® to 0.671 kg/m®, with total carbon emissions between 18890 t and 28150 t. The indirect carbon emissions
account for a relatively high proportion (71.7%) of the total carbon emissions in A*/O wastewater treatment plant, with
electricity consumption contributing the most (53.3%) to the carbon emissions. The carbon emissions attributed to carbon
source dosage accounted for the largest proportion of chemical consumption, reaching 36.9% to 59.5% of the total chemical
carbon emissions. The operation of wastewater treatment plants with lower influent concentrations requires higher energy and
material consumption, resulting in greater indirect carbon emissions. Furthermore, the influent water quality characteristics and
operational parameters of typical A%O process wastewater treatment plants all have direct or indirect impacts on various types of
carbon emission intensities. To effectively control carbon emissions, plants can actively optimize process operational parameter
adjustments, implement equipment upgrades and retrofits, adopt intelligent/smart control systems, and implement various

carbon-alternative measures. By adopting PV power generation and water-source heat pumps, WWTP2 could theoretically
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achieve 22.7% and 100.2% carbon displacement rates, respectively, demonstrating significant carbon reduction potential.
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Table 1 Basic operational information of the wastewater treatment plant
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Table 3 Energy and material consumption
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Figure 1

Variations in influent water quality of typical WWTPs
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Figure 2 Carbon emission accounting boundary of WWTPs
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Table 4 Emission factors” values and sources
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Figure 3 Total carbon emission characteristics of typical WWTPs

2.1.2  fHEBCE

K4 S 7R 1 3 88 LAY 5 7K A 35 T B HE IO B R
fE. WWTPL,WWTP2 Fl WWTP3 i H 4 5k HE il o &
23514 0. 590,0.578,0. 671 kg/m*, 5 HALBFFEHH L,
A 3 A6 S K R HE R B A T A K
— 7, BT S HE K R GRS T R TS A i ] Vs K A
WA SRR B, LT 7K SO A TR0 2 o 9 A8 T AR I S At
5 KAk BT i K G Gl A e R v (), 2R K 3 (E
p(COD) K 243~432 mg/L,p(TN) J 26. 4~44. 0 mg/L) ;
Ty — 5, 3 G KT H K BR{E 2 3K 3 DB 32/4440—
2022 (IR TG K AL BT TS e W HE RO HED A AR (= T
B — G ABRHE) , DRI T 2538 17 19 T H2 ik HE T30 3 4
B AT TR () REFE S W) HE ) 422 B HE SO U AR R 3G . h R
IAZ LS AT A CH, AN, O HE R 58 43 51 5 32k 7K cOD
FITN Ve 52 T ARG, WWTP3 7K i B 5 v, S 3 i 4
e HIF TS0 3 A, T A R KT 5 T WW TP L R SR 3 7K vk 2
RIS (A T AR 5 22 i U L DR UE T K A BRI A
ISR HECHE 5 WWTP2 M 22 A K. 14k, WWTP1
A WWTP3 7y B HE 5 5 B2 52 2= 9 52w B W, W
WWTP2 [ fik HE 58 R I B (] A8 Ak 0 s e/ X 2L
5 WWTP2 # 7K 7K J51 4 45 AH X F e A G .

SR A TR AL R HE R R A m
RV FEs . —m, T EFEERHKEE N, 5
KT 3 7K K 5T e B AL, L 4 e I T3 iR A I e 1K
Iy — 51, A FE KR AR AR, A W T MR AR, R DR IR
15 K Ab BRARCR V5 K A B T SR BRAR & A ik T



182 HooBE

T &

55 44 &

ol R R A W Tt PR A A B X e g i 1] 42

B HETL

DIPIFII RIS DO
S ) gy
¥ ¥
EENENENENANANENENEN ECNENENAN
Fif 1] Aif )
a—WWTP1JT e

NN

OOV O
RSNSOI
RN PRGN

SNENGNENENENG

b—WWTP2 F i HE U

EL A IRCO e
EICH,
G

INEVASENAENEN
oy e S
NEINANANANANANANENENENEN AN
iy}
c—WWTP3 J fisc e

P4 M AR 35 K b B O 1 R A

Figure 4  Variations in monthly carbon emission intensity of typical WWTPs
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Figure 5 Carbon emission intensity of chemical consumption of typical WWTPs
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Figure 6 Impact of different factors on the carbon emission intensity of WWTPs
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