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Systematic Study on Carbon Emission Reduction of Municipal Solid Waste
Treatment

Abstract

Under the context of China's carbon peak and carbon neutrality, the treatment of municipal solid waste
(MSW) is facing new challenge to reduce carbon emission. This study suggests that significant carbon
emission reduction and dual cycle of mass and energy can be realized, under the context of MSW
classification, by the collaborative treatment of multi-source solid waste in Eco-Industrial Park. Results
showed that in 2020, the incineration and landfilling of MSW in China reduced 5.18 million tons of CO2
emission, at the same year, 15 million tons of CO2 emission could have been reduced if the wet waste
was treated in Eco-Industrial Park rather than separate treatment. Waste-toenergy (W1E) plant is the core
of the Eco-industrial Park, the adoption of larger grate, higher steam parameter, and thermoelectric
cogeneration technologies in WtE plant contributes 0.95 million tons of CO2 reduction, annually. It was
suggested that multi-source solid wastes should be treated in the Eco-industrial Park to maximize the
benefits of carbon emission reduction. At the same time, in response to the national "one belt one road"
initiative, the Eco-industrial Park was recommended to be applied in developing counties in Southeast
Asia, contributing China's solutions to the carbon emission reduction of global solid waste treatment.
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Mass and energy cycle of Zhuhai Eco-industrial park



T4 E IR B R R AR _

R (W) 5 g, NERSR AT R AL,
W —0.027 W COL/MERII 3 my i FIFFRBLIPR AT IG Y
PRI (1) 5 o, AR R %L, R 0.612 1 CO,/
Wit ERqo APMALL EHEGE (1ECO,) ;5 ¢, HHEILL
EHOREL, HL-0.068 I CO,/MikiI .

L2020 4501, oAt SRy 5371 T3 I,

B A SRBRHE T -

ER,, =[5371% (-27.54) +5371x0.4x612.64]/1 000

=1165.5 7 CO, .

DI Ak SRR -

ER,, =[5371x (—67.8) 1/1000=—-365.2 Jilili CO, .

TSR (F9) R, Wy Y e Bl b 1 ) HE
BONIE, BERBIRAE SRR A7 U IR b B i Ay
o #2020 4F 4 [E0 B W PR R AL B , R s HE
J 1500 T30, 2030 43X — £k 2 000 70, B
[Fi) b B A B DB HI R £ 0 o

4 LHIL5EY
(1) JE 20 4F2k, F e A= 1 B 3 38 e 2 o 21

FER W I FA T, Rk )
B BARIRE SR (CHy) HE, BrwsidHEsk s T
B AT AR LRE, 2004 4F ., 2010 4F
2020 4F . 2030 4EFRE AL ( BERR I )
4 CO, HEMCR 43510 4 041 JT0E 5021 Jmf, —518 J7
I —4256 70, BRI BEBERRIBCHER 1 E K

(2) AU . S8 B EOR AA
B RIS HES 2 . 7 2020 4EAE B b BB 46 1F T,
o7 FH 3R e AR A Bk el HE S Fr9 184 0 824353108 90 T
500 J3 . 300 Jili CO,, AEHEARTEEE G H K H Hy
iNEE

(3) Kl e A S B 1 AN [) [ P 54T blp ]
AEHR, BEA A TG R AR s, SOR F TR
RACFIHL, FE#IEERETT, BRI, #7 2020 4F4x
A R A PR R AL 3, Rl e HEL 1500 J1E CO,,
2030 4P — KR i 2 000 TR

(4) BAERIRAELE R ) B ET R FIse B
B, B A B E R AR T LR
BB AL BRI, IR R SEO, RS R

PR I R LR R R, 4

2000.0

XA RS AT, Pt H 2 5%

mERRE W ERE 1682.2 T AR
1500.0 (5) SW TR USRI R A L &
g I R AR FIEAH Pk, KL%
g MEARER O 2, g s 7%
% 5000 IS BRI B S e A LT
=
B

o
o

Wi S RIBHER AR o

o000 e (6) AL IR K
10000 P el A TR AL A XA S
2004 2010 2020 2030 (£F) . P . S
BRI RE A NUIR A, i S BT [
B9 IR LR A E T 698 5B HE A L e .
Figure 9  Comparison of carbon emissions of wet wastes under separate treatment and JEAL B i Bl s R e R,

collaborative treatment

HIERIR - B R4t A (https://data.stats.gov.cn/easyquery.
htm?cn=C01&zb=A0C06&sj=2021)

WAL il —% " R, HIER
A5 A SR AT, S AR ER I

Data source: National Bureau of Statistics (https://data.stats.gov.cn/easyquery.

htm?cn=C01&zb=A0C06&sj=2021)

AL BRI R HE otk o 55

® FEAT% 7| 1151



_ R 5ite

ZECER

1 Kaza S, Yao L C, Bhada-Tata P, et al. What a Waste 2.0: A
Global Snapshot of Solid Waste Management to 2050. Urban
Development. Washington: World Bank, 2018: 3-6.

2 A AR Ao ARG ok 5 3R, 2020403K & I St
U AL P B Stk i, 2021
Ministry of housing and urban rural development of the
People’s Republic of China. Statistical yearbook of urban and
rural construction in 2020. Beijing: China Statistics Press,
2021. (in Chinese)

3 Eurostat. Municipal waste statistics. (2021-12-01)[2022-07-
14]. https://ec.europa. eu/eurostat/statistics-explained/index.
php?title=Municipal waste statistics#Municipal waste
treatment.

4 BAREARRALE - FREF . B ADRFWARE
AFa U R (2021-03-01)[2022-07-14]. https://www.env.
go.jp/recycle/waste tech/ippan/rl/data/disposal.pdf.
Environmental regeneration of Japan’s Ministry of
environment, Resource recycling Bureau. Waste treatment
in Japan. (2021-03-01)[2022-07-14]. https://www.env.go.jp/
recycle/waste tech/ippan/rl/data/disposal.pdf. (in Japanese)

MRS, REAFEIE A LA T IRE AR

HAA Yoo B F—— A L R T R E R SRR LT

Frp). b B IR FEAS, 2011, 31(3): 402-407.

5 fTdd,

He P J, Chen M. Greenhouse gas emissions and influencing
factors in the process of domestic waste incineration power
generation in China—Taking a municipal solid waste
incineration power plant in Shanghai as an example. Chinese
Environmental Science, 2011, 31(3): 402-407. (in Chinese)

6 Han H B, Qian G R, Long J S, et al. Comparison of two
different ways of landfill gas utilization through greenhouse
gas emission reductions analysis and financial analysis. Waste
Management & Research, 2009, 27: 922-927.

7 Han H B, Long J S, Li S D, et al. Comparison of green-house
gas emission reductions and landfill gas utilization between a
landfill system and an incineration system. Waste Management
& Research, 2010, 28: 315-321.

8 PEEFLEMHBM. CM-072-VO1 % it 35 W4 2
A (F—m) . (2014-1-23)[2022-07-12].https://

1152‘2022fﬁ-%'37%-%8ﬁﬂ

cdm.ccchina.org.cn/archiver/cdmcn/UpFile/Files/
Default/20140123143306450584.pdf.

China Clean Development Mechanism network. CM-072-VO01
Multiple waste disposal methods. (2014-1-23)[2022-07-12].
https://cdm.ccchina.org.cn/archiver/cdmen/UpFile/Files/
Default/20140123143306450584.pdf. (in Chinese)

RA, R, BREEME, F. W A FEIAILY T IR AL
FHFR. FILAE F R, 2012, 32(4): 954-959.

Zhao C, Zhao L, Chen X M, et al. Study on methane collection
efficiency of municipal solid waste landfill. Acta Scientiae

Circumstantiae, 2012, 32(4): 954-959. (in Chinese)

10 T4, LB A S IRA I iR ER LA

11

AR AT F AR, 2015

Chen J. Application of landfill gas rapid collection system in
Shanghai Laogang domestic waste landfill. Beijing: Tsinghua
University, 2015. (in Chinese)

KE A, KRB, XA, F KB EFERSHAFTFR
Ko K SEB AT LR et . A 2021, (13): 28-
31.

Long J S, Zhu X P, Xu W L. Research, development and
industrial application of key technologies for efficient and
clean incineration of large-scale domestic waste. Construction

technology, 2021, (13): 28-31. (in Chinese)

12 £EA. AFBEFERE L) L BT TAS SN L

T A T 42,2020, 28(1): 30-34.
Long J S. Analysis on power generation trend of domestic
waste incineration power plant. Environmental Sanitation

Engineering, 2020, 28(1): 30-34. (in Chinese)

13 Eggleston H S, Buendia L, MiwaK, et al. 2006

Intergovernmental Panel on Climate Change(IPCC) Guidelines
for National Greenhouse Gas Inventories. (2006-06-20)[2022-
07-14]. https://www.ipcc-nggip.iges.or.jp/public/2006gl/

chinese/vol5.html.

14 o 4 AR Ao B A S IRBLIR. 201945 B R B F B

X3 % R LA B F. (2020-12-29)[2022-07-14].
https://www.mee.gov.cn/ywgz/ydqhbh/wsqtkz/202012/
120201229 _815386.shtml.

Ministry of Ecology and Environment of the People’s Republic

of China. Regional power grid baseline emission factors of



T4 E IR B R R AR _

2019 China emission reduction projects. (2020-12-29)[2022- BT A T 42,2010, 6(18): 36-39.

07-14]. https://www.mee.gov.cn/ywgz/ydqhbh/wsqtkz/202012/ Shi Q Y, Jiao X J, Zhou H Q. Development status of domestic

120201229 815386.shtml. (in Chinese) waste incineration power generation in Europe. Environmental
15 )k ¥, B3 F, Bl AL BN A SR AR A 9 R IR, Sanitation Engineering, 2010, 6(18): 36-39. (in Chinese)

Systematic Study on Carbon Emission Reduction of Municipal
Solid Waste Treatment

LONG Jisheng' DU Hailiang ZOU Xin HUANG Jingying
( Shanghai SUS Environment Co. Ltd., Shanghai 201703, China )
Abstract Under the context of China's carbon peak and carbon neutrality, the treatment of municipal solid waste (MSW) is facing new
challenge to reduce carbon emission. This study suggests that significant carbon emission reduction and dual cycle of mass and energy can be
realized, under the context of MSW classification, by the collaborative treatment of multi-source solid waste in Eco-Industrial Park. Results
showed that in 2020, the incineration and landfilling of MSW in China reduced 5.18 million tons of CO, emission, at the same year, 15 million
tons of CO, emission could have been reduced if the wet waste was treated in Eco-Industrial Park rather than separate treatment. Waste-to-
energy (WtE) plant is the core of the Eco-industrial Park, the adoption of larger grate, higher steam parameter, and thermoelectric cogeneration
technologies in WtE plant contributes 0.95 million tons of CO, reduction, annually. It was suggested that multi-source solid wastes should be
treated in the Eco-industrial Park to maximize the benefits of carbon emission reduction. At the same time, in response to the national “one belt
one road” initiative, the Eco-industrial Park was recommended to be applied in developing counties in Southeast Asia, contributing China's

solutions to the carbon emission reduction of global solid waste treatment.

Keywords carbon neutrality, carbon emission reduction, waste-to-energy, collaborative treatment, Eco-industrial park
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