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Abstract: From the perspective of carbon emission of urban and rural sewage treatment systems,
this paper calculates the carbon emission intensity of typical urban and rural sewage treatment systems in
a districted city in Central Jiangsu at important points before and after the action of improving quality and
efficiency, and verifies the accessibility of carbon emission reduction target of urban sewage treatment
system by combining with quantitative analysis and analog analysis of domestic research results. In 2019,
2025 and 2030, the total carbon emissions of the sewage treatment system are 42 894.1 t, 55 051.0 t and
63 553.9 t, respectively, and the carbon emission intensities of removing unit BOD are 2.62 kgCO,/
keBOD, 1.47 kgCO,/kgBOD and 0.55 kgCO,/kgBOD, respectively, indicating that the target of reducing
carbon intensity by 18% by the end of the 14th Five-Year Plan are achievable. After checking the carbon
peak time of the urban sewage treatment industry, it is found that the total carbon emissions of the
districted city will decrease year by year from 2030 to 2033, and will decrease by 0.72%, 3.75% and
13.01% respectively from 2031 to 2033 compared with the previous year. The results indicate that the
carbon peak target of urban sewage treatment industry can be reached in 2030, and the carbon reduction

benefits are considerable.
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ARG AR R ) AT NG . 2B SR i AT AR R
PE A A TR CO, P HERCEL AR T 1 BH™ A B %
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1.2 NOHEM=
N,O HERCR BB R
Exo=(P X Fyp X Fyp X Fyoveon X
- N,,)XEF_ x4428  (2)
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KBy oo, N BAFE HL ST AE ™ A2 19 CO, [ H2HE
R kg/a(LL CO,TT) 5o 57 FEFE R CO, ]2 HEL
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BEJR] S RGBT 42 R X 1 548 JE TS K Ak
FETREAE BT BRI 5 kW - h/m®,

My e = 0.0008 X Cypp + 0.1956 (5)
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6 031. 9x10*.2 246. 4x10* m*, #E 7K BODAFE 24k i 43
5112k 89. 2113 .48 mg/L, IR 55 A F1 43 51k 57.51.30
TN WA, 3ETG KA (4R K 8 5 IR
& NEFEARVCHL B AT FCT K BOD, k34
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Tab.1 Operating parameters of sewage treatment

plants in the towns of a district in 2019

gﬁ>éku/%gk,@ﬁ*iumm%ﬁﬂiii;;
Sl A |BTA| 100 | (mgeL7) i
(kW +h-m™)
FH-1| 9.59 | 3.78 13.46% 27.3 2.05
-2 | 3.75 | 0.96 58.40 40.0 0.33
-3 | 5.16 | 1.02 — — —
-4 | 518 | 2.68 73.00 40.0 0.66
-5 | 491 | 2.00 77.08 40.8 0.20
Hi-6| 644 | 234 — — —
Hi-7 | 8.94| 2.79 36.50 40.0 1.53
-8 | 850 | 2.59 | 186.34 20.9 0.52
-9 | 438 | 0.90 58.40 40.0 0.11
FH-10| 15.84 | 9.61 884.39 40.1 0.30
FE-11| 514 | 1.18 18.25 40.0 1.33
FH-12| 455 | 1.14 — — —
W NIRRT IR R RN K

I 20194 i FARME I GE 17580 K B3

AT I T, 32 DX A DX EL G i AR AR
15K PR G AL 344 AE K 147, 8%10° m’, 52
Frfi 55 N H 2R S5 5N (IR 5598 Bl B9 R N H A it
48. 74 T3 N) , AT HIA B 2 188 AR RS sli5 7K b
L 7E A SRAT B TG KA B R G KA is AT A R —
BT S A KRR/ R Ak B R G AR K TG
2019 47K BOD V-2 AU A 38. 46 mg/L, KK
BB K AR AR IS T K

DL ¥5 K Ab 3 ) AR K 5 A BOD, U B 0 K
530 T T B R AT B R PR AR L IS N 18K
PR T G TR
3 BBV EMGEFF RIS

DU 5 7K A BRAT b 8 I 1 S80S Tt i (2019 4F)
Sl i (2025 47 ) B filk i 04 31 4] 47 BR (2030 4F ) i 3
A ]S AR R HE R, DA BRI HE B2 K 7K B
e TR S RUEET S 5T, 78 X
W HERIE ST, 2025 4E—2050 4F 15 7K b F5 jifi (1)
CH, F1 N,O [R1ISCH) FH D HE 2 47 3 38 15 R 3. 2%, #E K
BOD ¥k BEAE Y IR N 10% ., BAK T RF .

© R BRI S (2025 4F ) o BRIHE T I -
BT AN £ 5 K AL BT RS CH, A N,O W4 3R 138 5
10% , S AR AVEZER o K EZK U T - 15 KA HE R
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PRGN AR A N S 60% .
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F112030 4 A9 BUE 43514 0. 30 0. 25 kW -h/m?, B
HLRE K CO, [R] 2 HE U - 2019 4 B3 L FE Y CO, [
PEHERCER 4% 550 ¢/ (kW -h) 1, 2060 4F-4% £ 5E 8l il h
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W, 152 DX 15 7K A 3 3R 8 1 sk HE RS £ A 42.894. 1
30T 2 IREAS (R B HE TR i Ol 25 045. 5 v, 4R 42 B
T 2 TS K A B R G A R HE IR o 31 328. 7 t,
H7 AN X T V5 7K kb B AR G0 HE R R Y 73, 04%
A3 S B2 TG KA R 3R e i HE A 9 024, 1
t, 5 HR 21 04% ; R )2 18 BT I5 K IA 338 R 4
BT, Al b R TS KA R G HRSHE Rk 2 541. 4
t, 5 AR 5. 92% .

FERHETICA 73 T5UR B 1, 1203 DX T 4 35 7K
Ab PR 2 G Ak A7 IR CO, . CH,  N,O J% Hi, 7 14 #E [] 32

TR HERT 23 591 4 678. 4.3 364. 5.1 188. 8,37 662. 3
t, FE T AR Ml mme HE i o Lb Ik 87. 8%, X 5 4
T B4 5 /K AL ER T K & A5 K AN BT B kK R
{H BOD W FEAIR , Ka v ) T FEAE ) AR TS 57K Y
AR A5G eAh, T2 1 CO,.CH, N0 . FL
T3 FE 18] 422 e HE A o 152 DX T % 00 L 451 ) Ry
89. 3% .89. 1% .89. 9% .70. 8%, i EEHu{] .

FEBRHEIC BE 5 1, %1% X T 458 BOD 5Bk i
16 358. 2 t, 25 B B2 BOD FR RS HE TR 2 K 2. 62
kgCO,/kgBOD .,
4.2 RFRIBIELHES (2025 £ ) WiRHER 2

2025 4%, VL9348 B 0T 14 2% % T4 T B #e 4 o8
B, I TS K AR B AR GE EOK BOD I Y EL ik E] 100
mg/L [ BAR , B (2021 4F) B K F] 100 mg/L 5975 7K
AR IR T 4 R AR S HEOK SR AR T B KA 5 3 15 1t
BB FR2M S H)Z MR TS KPS 5 5,
D4 2 BRI B . S5 R I, i TFIZiIX
TN TR i 5 7K Ak 28 4045 0 78 26 SR 4 13 I
7K At K 2 B9 T K A B R G K R
P R i, BEIX T 435 /K A R 2R 45 1 ikl
I T4 E T B, 2025 4E ] 353 55 051. 2 v, #03R
SR YA ST (2019 4F) N T 28. 3% Yl T J2 1
2 A TN AR A J2 T A Bk HE T3 43 5310 32 646. 5
17 828. 4.4 576. 1 t, (5 1% X 1 3875 /K 4k BE R Gk
HERCEA B FE 153508 59. 3% .32. 4% 8. 3% ; 5 1
JTHG RIS ET (2019 4F ) AH L, 43538 i 1 1 317. 8.
8804.4.2 034.7 t, ¥4 K F 3l K 4.2%.97. 6%,
80. 1%, W LA i, £ 82 D6 e HE A 2488 in 1y
TR R 38 72. 4% , B A T S0 HE A e A
B R AR, AR 2 T 1 S BT ERR A B 16. 7%, X
S G K St 4 2 A BRSO RCRAR B K

%2 YHEERESKLBESHESR

Tab.2 Sewage treatment plan at township level

5 g MOH | XA AR KR
PN EVIPN 10* m®
FH-1.81-2 -3 19.4 6.4 843.15
FEH-5 FH-T -1 20.0 6.6 689.85
FH-8 fH-4 14.4 5.8 562.20
FE-10.58-12 214 11.9 1037.69

T JrERIETER QTUEMINIZIX £ 805 KA HESE
SRR BE-6 B9 I X5 K AR AR B AR 55
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JZ T CO, . CH, \N,O | . J7 78 #E B $2 i HE il & 7 1% %
X T & 3R L 1 43 B R 59% . 61. 8% 52. 1% .
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Fig.1 Carbon emission of each sub-item after quality and

efficiency improvement (2025)

TERRHER R BE 7 T , 2025 4F %35 X T 42 5) BOD
B il 37 483. 6 t, K BRHLAL BOD 1 filc HE 558 F
} 1. 47 kgCO,/kgBOD , % 2019 4E K [ 1 44. 8%, ik
[V ETRTE R
4.3 BRIFIETTRIERR (2030 F ) iR HEE

ZEMEE Al R W TR 47 B 2030 47 9% 15 X T 43
B B HE B B EE N 63 553.9 t, B 2025 AE B N T
15. 4% Mo 3Tl J2 1 A0 ik HE 7R 20 33 699. 2
t, 07 HE oA 53. 0%, #2025 453N T 3. 2% ; £ HZ 1
R AHT 2 T R HE A2 T, 4300 R 22 201. 8.
7 652.9 t, 55 2025 4F 4 N T 24. 5% 1 67. 2%,
H T & B T R AT TS AL B R A I X T 4
BRHE RS AR I AL T E TR B, S 75 15 K Ab 28
FRYGE I HEOAE(E B AR

FESHE L ) 43 T00A8 B 7 1T, 2030 4% 1B X 1T 42
30T K A B 2R G ) L T AR TR AR HE AR o L R
% 80. 4%, Ik 1T J2 1T FR g 9 R ) B A HE AL o 4
BRIZ I A9 [ 22 53. 5% , 2 BN )2 T 1 AR 1
di tE T2 46. 5% , B £ B AUA R 15 KA B R G fE
FEL R P e 1) R IR, LT 2 (PR P ) o B o 4533
f7 235 K A P R SRR L)) o

=CH,

4

=N,0  cFERI S =R
S HUR AN SR T
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32.99% 35.3%
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20304

RF [R5 3
B2 AEAETRTKGERENHRIENES T &L
Fig.2 Proportion of carbon emission from sewage

treatment system at different time points

T HE R B 05 1 , 2030 4F 12 3% X T 438 BOD
B R 115 409. 1 t, KB HL7 BOD HRRHE il 3
4 0. 55 kgCO,/kgBOD , %5 2025 4 R [ T 62. 5%, I
e 1 BERREE IR
4.4 WREIEEREN

B TE] T A SR 25 SR, B8R 2030 415
K b 22 G R HE T AT 2025 ARG I T 15. 4% ,{H A
R AL BOD Btk HE Ao B2 R R, 2025 4F 1 2019
A HE B 3A 44. 8%, 2030 4F [ 2019 4F U8 FHE B ik
79. 0%, 1k T B D0 7 A A B HE IO B B
18% N2 HPE H bR .

Ry it — A 5% 1% 1 DX T V5 7K Ak B 2R 5 ) i s
WA [R5 45, 7E 2030 4F 71325 R i iy I, 4% 5 )y
SRR A 1 B L R Bl HE ISR B Lk L L A A S
B, ABOE W K S BTG K AR ER T Y CH, ONLO I R
Y14 30% , A& A8 15 K Ab BRI 1Y CH, N0 IS4 AR
IH M 10%, 315 2031 45—2033 4E75 /K kb P 2 55 () ik
HEBCR B, 253 L3 3. AT T, 2030 4F—2033 A HE
R EEEAE TRE, 5 B —4FEAH 2031 4F—2033 4F
IR 0. 72% 3. 75% \13. 01% , 2 W] 2030 4F 3k
15 K AL BAT Y A HE IO L 3R 2 (E

%3 20304£—2033 45 KMERGMBHM BB

Tab.3 Total carbon emissions of sewage treatment

system from 2030 to 2033 t

WH | WATRE | S0 | RNEE |
20304F | 33699.2 | 22201.8 7 652.9 63 553.9
20314F | 33780.8 | 21814.6 7501.8 63 097.2
20324F | 327032 | 21759.9 6265.8 60 728.9
20334F | 26508.0 | 20372.4 5950.0 52 830.4

5 %#
@©  20194F—20304F , iZ K X i {5 /K AL R 5t
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