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Study on the trend of carbon emission of municipal solid waste treatment in China LI Qiuhong'?*,SUN Xiaojie**?,
HU Xinyue"™*, WEI Xiaoman"*®, NONG Jie"**, HUANG Shuangju'*®, ZHU Hongziang®. (1. College of
Environmentul Science und Engineering ,Guilin University o f Technology ,Guilin Guangxi 541006;2.Guangxi Key
Laboratory of Environmental Pollution Control Theory and Technology ,Guilin University of Technology ,Guilin
Guangxi 541006; 3. Collaborative Innovation Center for Water Pollution Control and Water Safety in Karst Area ,
Guilin University of Technology, Guilin Guangxi 541006; 4. Modern Industry College of Ecology and
Environmental Protection ,Guilin University of Technology ,Guilin Guangzi 541006)

Abstract;:  The treatment of municipal solid waste (MSW) is a process of carbon emission. Under the
background of peak carbon emission and carbon neutrality, the trend of carbon emissions from landfills, incineration
and composting in China from 2003 to 2020 was analyzed by the experience model from “2006 TPCC guidelines for
national greenhouse gas inventories”. Combined with the current garbage classification in China,the carbon emission
changes of MSW were evaluated and predicted under the zero landfill of raw garbage and anaerobic fermentation of
kitchen waste. The results showed that toal carbon emissions of MSW increased from 2.37 X 107 t/a (measured as
CO; and after carbon avoidance,the same below) of 2003 to 6.51 X107 t/a of 2019. Total carbon emissions of MSW
decreased to 5.99X 107 t/a in 2020 due to the continued increase in the proportion of incineration. According to the
forecast, total carbon emissions of MSW showed a trend of firstly decreasing to a minimum of 4.06 X107 t/a in 2022
and then rising to 5.56 X 10" t/a in 2025 in China. Total carbon emissions of MSW were reduced by 32%-35% under
the zero landfill of raw garbage and anaerobic fermentation of kitchen waste, The results can provide necessary data
support for optimizing MSW treatment and management.

Keywords: municipal solid waste; carbon emission; emission factor; incineration; landfill
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1.2.1  BERHEBEITE Tk
ATRHER B B R (D AR ) FATHE
Er=Eco, + Ecu, X25+En,0X298—E s (1)
Epoa=E.XWysw XEx (2)
K Er WBKRHEKE, t:Eco, Ecn, ~En,0o 7514
CO, .CH, N, O Wk HE M &, t5 Evod N KB ITHE W
BRI EE, t; E.N B AL E MSW ik H &,
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Fe A, — B 0.1~0.3%0 ,ARBR 5T HR 0.1; W, i MSW
.+ 953 -



BT REME $£45%5 F£7H 202357 H

HEE,t;D, N A REmANVIRE & 5Dy
RSy i FREMB TR EE VB EE S M, NE
a1 SRR CHO R IEH 75k, M ) CH,
BN EHGE, 5 i S H CH MRS
HH AN PR MSW A MM X B RS %
ER[24]%[26],50 FF£ 1.
Fz1 OMSWIEHIBAIBHEA S

Table 1 Values of parameters related to MSW
landfill treatment
¥ B4R Rk ay A
D; 0.11 0.24 0.27 0.33
Di; 0.60 0.60 0.60 0.60
M; 0.96 0.96 0.96 0.96
k; 0.185 0,060 0,030 0.040
F; 0.50 0.50 0.50 0.50
Rew, i 0.24 0.24 0.24 0.24
1.2.3 FRmAREITR %R

MSW # e e & (E, , O K IER G HE,
E,=W, X E (W, Xd; X Cgi X Fgsc,i X

0;) X 44/12 5
AW, h MSW BB, t;We, N1 & H (L
BRI ;d, MAD TYRRE S Cr, AH
g TR SRR S G Fese, M8 47 o FSC
BRI S O, I 1 ek,
BB b H AR R MSW 2H 43 B AH e B 45 % 3¢
Bk[27]%[29],%3) T % 2,
R2 MSWRIENEHEXSH

Table 2 Values of parameters related to MSW incineration

treatment
Z & 4 i B8R 4
Wr.i 0.56 0.11 0.19 0.03
d; 0.63 0.85 0.99 1.00
Cr,; 0.48 0.44 0.60 0,55
Frsc,: 0 0.01 1.00 0.20
O; 0.95 0.95 0.95 0.95

1.2.4  MEREmRHERCE T E bk
MSW H#ERERR HE & (E; , O IER () HE,
E;=W,XE;—R. (6)
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B BES % SCER[30]E[31 ;R M E W&, t, A
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1.2.5 REFEIHRHREIT B I
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E A REBELEHRE T,
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Fig.2 Carbon emissions from MSW landfills and
composting before and after carbon avoidance in China
from 2003 to 2020
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Fig.3 Carbon emissions from MSW composting treatment
from 2003 to 2020
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