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Abstract: The greenhouse gas (GHG) emissions of 15 different sludge treatment and disposal
pathways were summarized based on the sludge treatment and disposal projects in Wuhan, including 4 for
landfill, 6 for building materials utilization, and 5 for incineration utilization. The GHG emissions of each

technology pathway are as follows: 366.6-629.5 kgCO,/tDS for land utilization technical routes, 674.2—
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1 418.7 kgCO,/tDS for incineration utilization technical routes, 906-2 724.9 kgCO,/tDS for building
material utilization technical routes. Using centrifugal dewatering can reduce 19.33% of net GHG
emissions, which is equivalent to 102 kgCO,/tDS in land utilization technical routes. Frame dewatering
can reduce 101.8%—186.0% of net GHG emissions, resulting in 974.5-1 772.3 kgCO,/tDS in building
material utilization technical routes. Using frame dewatering and thermal drying can reduce 25.38%—
35.48% of net GHG emissions, nearly 184.9-239.2 kgCO,/tDS in incineration technical routes. Moreover,
the study results reveal that certain processes for sludge treatment and disposal contribute significantly to
GHG emissions, including the utilization of fertilizer products and anaerobic digestion in the land
utilization technical routes (contributing 32.18% to 69.06% and 107.80% of the net GHG emissions), the
calcination stage in the building material utilization technical routes (contributing 60.99% to 97.84% of
the net GHG emissions), and frame dewatering in the incineration utilization technical routes
(contributing 50.71% to 54.79% of the net GHG emissions). These are the key emission reduction links.
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Tab.2 Value of GHG emissions factors

3 ity Heis &+
B KB (kgCO,-1™") 0.107
KIS (kgCO,-MJ™) 0.072
Aes 2539/ (kgCO, - kg™) 3.82
H 1/[kgCO,- (kW +h)"'] 0.581
Z#7/(kgCO,-MJ ™) 0.11
PAM/(kgCO, kg ™) 2.85
PAC/(kgCO,-kg™) 1.62
FeCl,/(kgCO,-kg™") 1.04
A1 %/ (kgCO,-kg™) 1.11
TEPER/(kgCO, kg ™) 9.017
fel Fe,0,/(kgCO,-kg™) 1.6

7 e el

NaOH/(kgCO, kg ™) 1.29
Ca(OH),/(kgCO,-kg™) 0.98
AEAE-FAE (VAN (kgCO, kg ™) 7.76
FLRE-BERE (L) P,0,11)/(kgCO,-kg™) 2.33
ALRE-HPRE (L K,031)/(kgCO,-kg™) 0.66
Bk 7J(/F/lfgC02'm’3) : 0.21
AR (kgCO, kg ™) 0.03
b FIH CH,/(kgCH, - t7'DS) 3.18
ﬁ% +3F A N,O0 /(kgN,0+t'DS) 0.03
BBEN,0 /(kgN,0-1'DS) 0.99
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Tab.3 Energy and material consumption parameters in sludge treatment and disposal processes
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Tab.4 GHG emissions of different units in land

utilization kgCO,-t"'DS
5iH eHE =
Rla R1b R2 R3

JiiiK 52.8 369.4 52.8 52.8
ISR 109.3 98
IREIH AR 395.2
i 5 88.8
PR | 364.3 202.6 166.1 334.8

sk 150.2 64.4 433 112.9
JERHEEA | -149.1 -104.9 -152.1 -103.8
HAFH -138.7

Hit 527.5 629.5 366.6 485.5
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ZEAAN, R1b B2 v OHE B8 K o B2 e HE B i o A
e HE IR 1 56% . R FH A A MEAE 75 =URT, Rla %
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Tab.5 GHG emissions composition by building
material utilization kgCO,-1'DS
5iH R
R4a R4b R5a | R5b R6a R6b
ik 52.8 | 3694 | 52.8 |369.4 | 52.8 |205.6
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Tab.6 GHG emissions composition by incineration

utilization kgCO,-t'DS
5iH RHERC

R7a R7b ER R8b | R9b
Jii K 528 | 3694 | 528 | 369.4 | 369.4

#A | 10187 | 89 89 89
ke -208.8 | 1793 | 13477 | 187.4 | 231.0
M 8.1 10.1 8.1 10.1 10.1
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