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Abstract: The sludge treatment and disposal process generates significant carbon emissions, with
varying levels of emissions depending on the treatment methods used. As a new sludge treatment
technology, research on the carbon emission accounting for pyrolysis+gasification process is limited. The
carbon emissions of each link of the two-stage drying + pyrolysis and gasification process was calculated
by using actual operation data from a municipal sludge treatment and disposal project, and the main
source of carbon emissions was analyzed. During the trial operation of the case project, the total carbon
emission for the sludge treatment and disposal process was 20 851 tCO,/a, and the average carbon
emission per unit dry sludge was 1.732 tCO,/tDS, with the carbon emissions of drying stage accounting for

78.9% of the total carbon emissions, and the carbon compensation from the utilization of tailings was
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0.162 tCO,/tDS. The carbon emission level of the two-stage drying + pyrolysis and gasification process

was more favorable than the current mainstream sludge treatment and disposal methods in China, with a

higher carbon compensation rate. Based on the actual project situation, three carbon emission reduction

measures were proposed, including the optimization of the drying system efficiency, adopting photovoltaic

power generation, and implementing the low-temperature denitration of flue gas. These measures can

reduce the carbon emissions by 0.396 tCO,/tDS.
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AHRHE R -0.550 1.733 -0.276 -0.016 -0.104 -0.396
2 I R PR M2 1k -0.162
HrleHE -0.550 1.570 -0.396
4 #4% China: based on exploratory data and CO,-equivaient

I H R AW B e+ IS T2 &%
B, T ARHEUR & 20 851 tCO,/a, A BN V5 8
FE A B R HE ORS00 1. 732 1COADS,, %30 H T
S HE R T IR E I A+ - H R T2 (0. 946
tCO,ADS) | Gf S HE AL + £ b A FH T2 (1. 703 tCO,/
tDS) FK P $K i + £ 1A H T2 (0. 874 €O,/
tDS) AR T T AL+ B8 Be+ EEM AT H T2 (1. 754 1COY/
tDS) FE K +EHE T2 (2. 201 tCO,ADS) ¢

B T+ R Sk T 25 B 0 i A B A
. TP Bk B B e T2 i B2 1k
By B 78 2 7 A R IR RO JE B X AR LA (5
sy, 5IHAL T T2, AT 523 0. 256~0. 558
tCO,/tDS (1) B P HE o 5 P AL o B A i i 28
AP RN, B TR BT AR B B 7 AR A B R ME
14 0. 550 tCO,/DS; 2 i AT 52 B3 5 Ak ) H i) 2
W77 HE B BAME 1R 0. 162 1CO,/IDS,

Rl HE O™ A= 2 5], PR B X A+ 3 i <AL
TR HE R 3 B 3 (AN RE VA e B R HE ) 7=
A FEASEZRRRI ), A iRHEIR Y 93. 7%,
e T ERGEAFR AR, TAORG A0 i 23
W HE L9 78. 9% IR BL , B X P 2 o T B o HE R
W ZEA R TARRBCR AL IR & o RIS B A
T2 3 Rl v HE S il , BT AR 0. 396 tCOL/tDS 1 B
HERL -
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