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Abstract [ Objective] With the expansion of urban wastewater treatment capacity, the issues of high sludge disposal costs and
significant carbon emissions have become increasingly prominent. This paper aims to reduce the operational costs and carbon emissions
of wastewater treatment plants ( WWTPs) through an internal collaborative sludge disposal management model, providing new insights
for cost reduction, efficiency improvement, and the achievement of the " dual carbon" goals in the industry. [ Methods] This paper
focused on a WWTP in northern Zunyi (B-WWTP) , one in Gaogiao (G-WWTP) , and one in southern Zunyi (S-WWTP). Data on
sludge disposal costs, including transportation, disposal, electricity, and chemical expenses from 2023 to 2024 were collected from
these WWTPs were collected. A cost and carbon emission matrix was constructed to analyze economic and environmental benefits before
and after collaborative disposal. Carbon emission accounting method was determined through literature review, and the emission factor
method was used to quantify carbon emissions from chemical production, electricity consumption, transportation fuel, and disposal
processes. The feasibility of the collaborative disposal model was verified using actual operational data. [ Results| After implementing
collaborative sludge disposal, the comprehensive sludge treatment costs for the three WWTPs in 2025 decreased by 706 951 yuan

compared to 2023 and by 532 782 yuan compared to 2024. Total carbon emissions from sludge treatment in 2025 decreased by
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approximately 14. 8% and approximately 12. 5% compared to 2023 and 2024, respectively. Specifically, the carbon emissions per ton
of dry sludge at S-WWTP dropped from 0. 462 t CO, in 2023 to 0. 382 t CO, in 2025, a reduction of approximately 17%. Meanwhile,
B-WWTP and G-WWTP saw reductions of about 81% and 77%, respectively. The cost per ton of dry sludge at the three WWTPs
decreased from 1 118 yuan, 1 511 yuan, and 891 yuan to 618 yuan, 783 yuan, and 736 yuan, respectively, showing significant
declines. [ Conclusion] The internal collaborative sludge disposal management model optimizes resource allocation, reduces external

disposal steps, and leverages the equipment efficiency advantages of newly built WWTPs, achieving dual economic and environmental

benefits. This approach can serve as a reference for sludge disposal in similar regions. Future recommendations include upgrading

outdated equipment to further enhance overall efficiency.

Keywords sludge disposal mode operation cost carbon emission
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Tab. 1 Basic Situation of Three WWTPs

I H deisr i) MG

AP T RA-BA 1A (AAO) T 723 P TS 8 % (SBR) Tt A/ R -4~ 44 (A/AA0) T2
BRI/ (1 - d7h) 377 377 15797
AEPEY TG Rt 900 1 000 4 600

WK T2 i 2 I/ MRATE P O i 2 I/ WRAE O M HE 98

WA AR L WAEE B> 12 47, M A Bz > 12 4, 2018 4F RIS

PR AT 2L IR PR T 2 R
HJR kR 80% .60% 80% .60% 60%
SEATHE A A w5, 25 FE B AE MR = A A =, 25 FE HL AR R = BRCR R, ZHEAR




TR, AW, B e, 4.

— T AR AR 5 YAk i AR S B HE T ) DB ) Ak BRASE X

Vol. 45,No. 5,2026

1.2 FERBRIK

WG YR A B A R R, 15 PR A T Ak v
s P ARG LN S HLR S PR K
FERIAL IR Sk, AR R IFRSE BT,
AR AL B AR ™ E ) 24 T V5 K AL B )RS RS R
i) 1 Y5 K AR FRAT MY B AT LR R T IS e Ak
ERESEAN L Y R AEAE T U Ak PR T i Ak
REI AN B2 AN AR S | B R R A )
AbERE N B E R T K AL ER T I A s
1, FECE Y S e ok K AL B AR R ST
VeTH AN H K A 1 B R R AR KU ) 5 e Ak
PR s R 2 R W, LTS ) FmTs ] AHE R 8
WA BT 12 40, R e T8 AR K 24
FEHLAFE (R =7 , B 2 O T U DR LR AR AT AR 1
e & K R R Ik 80% ., M2 T, mis) 1ER
2018 AFHT 4328 B 5 K AL B ), HAT IR IR 4
HE GEATROR B FZGFEAR SRR EY, X5 Je b 35 A A
BB AR T I )5, AT IR B A b AR
fEEe S,
1.3 HARABSFHE

AR SCHRE H — TR AP T U A B AR i I i e )
ZEA A EAR R KL Ts A E s ) gl R IR AL
PTG YR (80% % /K3 ) iz 2 g5 T, M TS

IR SARE R B R A AT LR B AL B SE TS e R B
JBAK 2 60% LA %7K #, Btk 177K e 75 D[R] B e
FTF 2023 4—2024 4F 75 PR AL B 5L PR T A,
SIFRLIWESE  — 2 U [FA E HT S A BoR &8 5k
XFECAMAT , VAR 25 Ak 2 T I B AR 5 — 2 P[]
Ab BT P BIsHERS 25 A AT, s A e HE O > i =
TENZTFRL S IR 2% 2 N HERE , R ITPAR 1D
[ Ab B T SR M LR SETARR o AR SC B 76 M ke X3,
PEVG IR AL BET V5 e kb B R LR R 22 55 v A7
TR AR TT TG TR L 20k o IR AL A Bt
IS KR ML S %
2 R RRIEITT IR EREN
2.1 REARRIEITITRAEER
ARCEBEVUREET miE) mduis ) st
S MEERTS ) AR BA AR A L TS Je b B L,
WK s T S5AuiE ) &K E R 80% 5 R Li A
g5 ) PEATIREE AL E A0 1 R HlE T — A
BAERRHE AL 75 Je b Rl b B A, el mis
JRAETE ) e RIS S AR 80% 15 U8, 2t
ML G s BT ) 5 RS A BT R
BT EIC )G, s Bi5 R E A I 1T
WRAER K 2 & K RAKT 60%, Fx 20k b H 5 B
Pz ik Bk e BB b FE

E1 RERRRETERLERRE
Fig. 1 Flow of Sludge Treatment Mode of Low Cost and Low Carbon Operation

2.2 WImRAZE

1) AR 2R 53 BT

WG E s RE T A RN EERR
FFE MRS A2 O V5 Ve & AL B I A2y
Pl V9 & 9 NV B 4 T TR ) s A
FIEgTs) i 3 4E TS e kb & o FH (46 b 2% L is i
B P AR AT s AT AR S BT, R B
TG e b IR Ak A X S AL B2 A A2 AR s
X R s e A A X 28 U A R R A TR 1) AL A
FTFHERAE T AT Ve P ) b BB =X,

2) WHERO S
BRHEOHFES BONR 2 s
weEmt A= (1) K (2),

EizMiﬁﬁxEFi (1)

Horp o B ——55 ¢ FEEIR (2550) T AR TH
FERRHEICR kg CO, ;5
ﬂéjﬁﬁ,kg;
E—55 ¢ BRETR (25570 0 7 BRI ik
HERH T kg €O,/ kg,



5

Ko OR
WATER PURIFICATION TECHNOLOGY

Vol. 45, No. 5,2026
May 25th, 2026

E i = LXMXE ey (2)

=0}

Horp By ——128 g i 72 77 A 1 B HE RS, kg

L——3zKi B km;
M——z 4l #E , kg/km;
EF %‘m—%imﬁzﬁﬁFﬁ& ? 1) kg COz/kgo

CO,;
®2 BHMEESH
Tab.2  Parameters of Carbon Emission Consumption
bR Hufe Bl ke

IR (PAM) / (kg €O, - kg™ 2.85 S (P A i IR % SRR BB (2022) ) BRI i P9 (8
=HALEk (FeCly) / (kg CO, - kg™") 1.04

Ca0/ (kg CO, - kg™") 1.11

71/ kg CO, + (kW = h) '] 0. 804 2 SR H 2022 47 B R 5 DX Al b I 1 24 — AR B HE TS R

BRI AE/ (kg CO, - kg™) 3.82 HHE(2006 4F IPCC [ 5 i 55 TS SR8 R )

H AT, 2 HE O 55 AL R A U
() S AR AL L 1122 5143 (TPCC) 32 H A HERIC IR 732 |
T A Sk DL R 4 A A R A p ek
Horpr gk 2 poR  HEBOA kAR A R A
HHME SR RN 2 MR EAR R T2 1
S A SON FZ T E TS YR Ak FRAL A R ik
HElfR: I 25 LR T HE A DA R ki HE it
=BT B L B R E A R
FARHER R BUE Y (2022) Ak A8 75 K AL H ) Y5
TeAb BRAL B Y5 Y B iR e AR T AT R 8 R ) (A7),
SR FHHEC R F- 2042 58 Up [ Ak i S A HE i, e

BT 2T AR 7 I AR I8 ROk S Ak AR
HE

3) LRGPl {5 U8 B R] Ak B AR Y

13 3 Al VR SRS P Ak BT AN E
M5 PEAL B D68 T8 FEAR DL Loz 47 A 73 B oA
R TG YA B A T BRI T AESR @]
FREER TSR, 15 Ve b AR AU EAT S IR AR HE 2L
iz B B G, b B AR TG Je AL E B T I B AR R AT
Sy BTl AR SO NER G TS YA AR AL
TN (AR R 8 22 77 1) X5 B e Ak AR T A 7 25
wiEl,

x3I MHEEREBR

Tab. 3  Situation of Material Consumption
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Tab.4 Cost of Sludge Disposal from 2023 to 2024
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Tab.7 Cost of Sludge Disposal in 2025
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Fig.2 Cost Analysis before and after Sludge Co-Treatment
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Fig.3 Carbon Emission Analysis before and after
Sludge Co-Treatment
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