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Research on Carbon Emissions of Sludge Dewatering Drying and Incineration
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Abstract: Taking a city in southern China as a case study, this research examines the carbon
emissions of different sludge treatment scenarios, starting from the thickened sludge at the wastewater
treatment plant. The three scenarios analyzed are: on-site dewatering and drying + off-site centralized
incineration (with sludge moisture content of 40% upon leaving the wastewater treatment plant), on-site
deep dewatering + off-site centralized incineration (with sludge moisture content of 60% upon leaving the
wastewater treatment plant), and on-site conventional dewatering + off-site drying/incineration (with
sludge moisture content of 80% upon leaving the wastewater treatment plant). The result shows that lower
water content in the sludge discharged from the WWTP leads to lower calculated carbon emissions. When
the water content of sludge is 40% and 60%, the carbon emission of electricity usage accounts for the
largest proportion of total carbon emissions, accounting for 31% and 27%, respectively. However, when
the water content of sludge is 80%, the carbon emissions from additional fuel usage contributes to
approximately 43% of the total carbon emissions. Therefore, to reduce carbon emissions in the sludge
treatment and disposal process, it is recommended to utilize energy-efficient equipment, minimize
chemical additives, reduce reliance on natural gas and other energy sources, and maximize the utilization

of incorporate waste heat steam, biomass, and other sustainable heat sources.
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Fig.1 Process flow diagram of route 1
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Fig.2 Process flow diagram of route 2
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Fig.3 Process flow diagram of route 3
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Tab.l1 Main consumption of electricity and agent
consumption of sludge treatment in wastewater

treatment plant

i H FE— | W | FE=
H 155 KR % 40 60 80
15 es s Hit 1.7 2.5 5.0
HLFE/(kW -h-t'DS) 450 180 150
PAM/(kg-t"'DS) 5 5 5
PAC/(kg-t'DS) 80 80
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Tab.2 Main consumption of energy and agent for

sludge incineration process
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Tab.3 Carbon emission calculation results for three

projects of sludge dewatering+drying and

incineration process
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aif | mAEA | 2020 [ 2179799
FTHABHE ] 360.6 | 425.1 | 799.2

- 54 -



www. cnww 1985. com

PR WAL KT T IR BT AL B e LY AR AR SR HE AT A

%415 %24

HRE 8 O %= AR S g i 5 e GRAT) ), %
FEP A AR B e HE R X Ak A R A ) R
L AR W A R e 7 AR Y CO, AN TH AT SR
i, BRI, 15 R AR TR AR R AR B AR IR AR HE A T
AT5 e b PRAL A R

HH 3R 3 AT LA Hh, 0 T R R i B HE T o L
R, = AT Z2 bl SR iR HE T o 1SR R
B 50 31% .27% 34% . JT & —FJF &
TP ARER B B8 i PAC 7 R i B HE T o AR
HET & 1 LB, 43 36% M 30% ., 5% =
AL Th b B4 B B B, SRR AHE I T SR HE
MKk, i5 % 43% .

Ji & =RV T 5 S 7K 3R 80% ), 42 i R flk
HECE 5 K, K 799. 2 kgCONDS, T & N LETS
e 45 v ik B Y B, TS Ve VA W AIG , TR
ARG ARG CRR, B TR, Wk KR
FIRRHER . 75 BT 15U & KR R 60% B, 4
AR HE R AR, M 517. 9 kgCO,MDS,

T E—ME T N T TR EE K Bk
T4k, FE G v A B Ak B B, R R A A Ay, T
K HAE N BARIRBRHE AL , 43514 232. 0 kgCO,/DS Fl
92. 8 kgCO,/tDS. TEFNBR B AR HE G , R =
TR HE A A B K, R 799. 2 kgCOMDS, 7 %
— A A, R 360. 6 kgCO,ADS.

3 it

O BTG Je b BAL B 5 V5 K A B
J il ]S AR AR, TR R HE R AR, B
TGRSR U8 F oK SRR, T AL BB B ik
HE R T 5, S0 RIS AR e Ak B Ak B e HE
JRHEREA

@ AR PR T T RE T Ok B HE AL AR
K, =AST7 % o D7 ok A B HE S B A3
31% .27% 34% . WA FH OCHR Ze %k v g e Rl R 5
YA A AR P DB HE R ) o LA 2SRRI

@ A rab AN E Y B AR HE L R A
FIFRPFER BB (AR, TG KA 31 e & 7K

RN 80% I, 1 6 19 R IR SRR AR B Bk, 24 4
TR R RRHE R 19 43% . A R IRZEIR AR
HIOREAEE SO AT L i AR 32 B B AR B HE B

@ BT E KRR, 15 e B be
G B LB IR /N BRHE R R 3 TR
I, Bl 5K e &R R AR, R G- h
TR IE T = I8 e, mT A R e HET A AR

g b NBEARTS DK T AL BE e T 2 it it ik
HET B AR, AT R AR 5 - (DR v 28015 BE Y
B, I/ L FIRE IR #E s @i Y Ak B Ak
TR 2GS0 @4k HAL B A R AR A
REVR A (o, ST RESR R FAZR IR A T S

Sk

[ 1] RmeH, Rar, 222, 55 . V5ie T be Ty s e b 3/4k
B2 gk HEK,2021,35(4) :35-42.
HAO Xiaodi, CHEN Qi, LI Ji, et al. Ultimate approach
to handle excess sludge: incineration and drying [J].
China Water & Wastewater, 2021, 35 (4) : 35-42 (in
Chinese).

AR EHEEA . BTG TR AE B TR B o A AR
[J]. shEZKHEK ,2020,36(6) :45-49.

SHENG Jun, HU Weijie. Analysis and discussion on

(2]

semi-dry municipal sludge incineration project design
[J]. China Water & Wastewater, 2020, 36 (6) : 45-49
(in Chinese).

APFVE . 15U T AL BE R TR HE AT 5 K Ak SR s
[J]. EERHE,2019,32(1):49-53.

JI Shasha. Study on carbon emission and optimization

(3]

strategy of sludge drying and incineration process [J].
Environmental Science and Technology, 2019, 32 (1) :
49-53(in Chinese).

EBE R S YR (1985— ), J WITTABH L i1,
T ARIW, =G5 0 S5 U6 B AR 1% )
AL HRAL
E-mail:ljy3415@163.com
e B #5:2023-12-25
& B H #1:2024-01-21
(G%E: TR

- 55 .



