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Research on environmental impact of municipal domestic waste incineration process based on life cycle assessment L]
Juan', ZHENG Haitao' . L1 Jinxiang',YE Meiying*, YANG Yanyan', LIU Baoxian', LU Haifeng', ZOU
Bendong'. (1. Beijing Municipal Ecological and Environmental Monitoring Center, Beijing 100048; 2. State
Environmental Protection Key Laboratory of Hazardous Waste Identification and Risk Control , Chinese Research
Academy of Environment Sciences.,Beijing 100012)

Abstract: Incineration has gradually become the mainstream method of disposal of domestic waste. A typical
domestic waste incineration plant in a northern city was selected as the research object. Life cycle assessment (LCA)
was used to calculate the potential environmental impact potential value of the domestic waste incineration process,
analyze the main contributing components, and provide data support for reducing the environmental impact of the
waste incineration plant. The results showed that the weighted total environmental impact potential value after
normalization at the incineration, power generation, and flue gas purification stages of domestic waste were 3.49 X
107", —3.79X 10 " and 5.56 X 10~ ", respectively,and the total environmental impact was 2.56 X 10", The main
environmental contribution type at the incineration stage was acid rain and the main contributing component was
plastics (contribution rate was 50%-95%). The main environmental offset type at the power generation stage was
acid rain. The main environmental contribution type at the flue gas purification stage was eutrophication. The
domestic waste incineration process had a certain environmental impact, but the impact of domestic waste incineration
on the environment could be reduced by strengthening the source control and effective utilization of plastic waste,
improving the efficiency of corporate pollutant purification.and strengthening nitrogen oxide emission standards.

Keywords: domestic waste; incineration; life cycle assessment; environmental impact potential; stage
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Table 1 The average mass fraction of domestic waste %
i H o A2 LiREES IS 2 HES EES NS KA MK ERBEXR REE HoAt
% 42.0 31.8 12.9 1.0 1.1 7.0 1.4 1.9 0 0 2.0
HZ 36.4 37.7 15.1 1.0 0 3.6 0.7 1.6 0 0 0.6
®E 37.1 35.1 12.9 1.5 1.4 3.4 3.2 2.4 0.1 0 2.9
rE 14.4 30.5 20.9 5.3 2.1 3.9 2.2 7.8 3.0 10.6 0
T 32.5 33.8 15.5 2.2 1.2 4.5 1.9 3.4 0.8 2.7 1.4
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Boundary of LCA system for the incineration process of domestic waste
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Table 2 The assessment parameters of LCA
B i 24 g Hel TG e EFES H—1b 2%/ (kg »a™h) A
T 2 N — AR 1.00 4,23X10% 0.83
— Ak 2.00
A
BRI RS 1.00 9.95X 1010 2.7
AfE 2.70
i) — LR 1.00 3.22X 10" 0.73
READ) 0.70
wER AELY) 1.20 1.35X 101! 0.59
nJ W AR ) 0.82
411550 ) 1.80
NS b " 289.43 5.71xX10% 1.99
P 6 008.16
[ 466.52
2,3,7.8- UG — A I Xt I 1.93X10°
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Table 3 Environmental impact potential value at different stages of domestic waste incineration

RS/ (kg » a= )

Pt A WA SRR T WERMK RE
B Ak 1.59 7.10X10°7 0.97 1.43X 104 0.04
LAREES 203.81 8.17X10°° 145.17 0.11 8.41
S 4.27 1.95X10°6 2.37 5.15X10°* 0.13
ek KA 0.47 1.96 X107 0.27 2.82X10°* 0.02
R+ 2% 2.70 6.35X10°7 2.25 6.44X10~" 0.17
R&E 1.53 5.66X10°7 1.07 2.71X10* 0.03
K P LR —91.67 —2.69X 101 —166.09 —0.04 —8.41
AR 42.36 1.60X10°6 1.58X1072 8.20X 1073 1.90 X102
REAL 21.23 8.18X10°° 0.08 6.79 0.04
ZE A 0.81 5.34X10°7 0.10 0.90 0.03
M AL Ak 7.31 1.08 X101 0.05 2.35 0.02
— ALK 4.05 8.39X 1077 1.39X1072 7.30X 1073 0.93
T4 )8 2.82 1.60X 107" 7.71X107? 8.10X 1073 25.55
TS 1.40 8.00X 1076 8.30X1073 0.08 230.47
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Table 4 Standardization results of environmental impact potential value at different stages of domestic waste incineration
B Bz I H 1 2 WU SR Z AR % T wHER NS
B4 3.77X10716 7.14X10°20 3.01X10 14 1.06X10°17 6.85X 1018

LiREES 4.82X 10714 8.21X 10718 4.51X 10712 7.81X10715 1.47X1071

IS 1.01X1071 1.96X 1071 7.35X10" 1 3.82X10717 2.31X10°17

B b ENIHES 1.11X10716 1.97X 1072 8.24 X 10715 2.09X 10717 4.12X10718
KA 6.39X 1016 6.38X 1020 6.99X10 14 4.77X10717 2.91X10°17

RZE 3.62X 10716 5.69X 102 3.33X10 1 2.01X1017 5.65X 10718

A1t 5.07X 101 8.62X1018 4.72X10712 7.95X 1071 1.54X 1071

S H AR LR —2.17Xx 101 —2.71X 10717 —5.16X 10712 —2.95X 1071 —1.47X 1071
ARk 1.00X 1071 1.61X1071 4,92X 10716 6.07X 10716 3.36X 10719

HEY 5.02X 1071 8.22X 10719 2.59X10715 5.03X10713 6.62X10718

A 1.92X 10716 5.36 X102 3.23X10715 6.65X 101 5.34X10718

M 1L FIb A 1.72X10° 1% 1.09Xx 1017 1.40 X101 1.74X10°18 2.97X10°18
—E ik 9.58X 1016 8.43X 10718 4.31X10716 5.40X 1016 1.63X 1016

wER 6.66X 1016 1.61x 1071 2.39X 10715 6.00X 10716 4.47X10715

T 3.30X10716 8.04X 10719 2.58X 10716 5.62X10715 4.03X10" 1

it 1.89x 10~ M 2.13X10°17 1.08 <10~ 7.51X10713 4.50X 1071

NCE-E X AN A R IELS 8- A IR X R ]
5.07X 107", 8.62 X 1071, 4.72 X 1072, 7. 95 X
1071 1,54 X107, B 8 i Bt 11 24 5% 52 g ¥ {4 1
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AN T EAEAEYR ., @ MRS
W5 gL W1 I 1 1 IR AA S T LA X B B A B e A
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RUHTRT . 05k o B TR = 8400 L R A2 IR
P TINCE=E (AN R R A =X (L B
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1071 ,4.50 X101, R ¥ A B B Y B0 55 5 ) v
IEAR , F B W R SR SRR AR
R AR BE v AR I 5 R B 5 e R i TR
PR S AR HES K R & TR TN & 7 3Rk IR = 00 . A
AR A E WA,
2.4 FHBR o EAL AR e R IR B AT

Az 1 7 3 e R A A Y BB 1 A 85 5 e R A
RN 5 Fiw . GBI AERE A Sk
B BN AL 1) P 85 5% ) v 43 0 Dk 3.49 X101
—3.79X 10 2 5.56 X 10", FF 5% 5% 4 17 fi
2.56X10° ", AW, BRI B A T — 8
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Table 5 The weighted results of environmental impact
potential value at the stage of flue gas purification
WH BEPE I B BB S ALY B

1 % BN 4.21X107 1 —1.79X10 " 1.57X10 M

RAZ IR 2.33X10717  —7.31X1077  5.76Xx10°"7

R T 3.45X10712 —3.76X107'2  7.89X107 1
HERML 46961071 —1.74X1075  4,43X10713
NN 3.07X1071%  —2,93X1071%  8.96X10 1

At 3.49X 1012 —3.79X10712 5.56 X101

2.5 REB-EIRBL W 0 I 4R AT

AT BL IR BB AR 3 AN B B B B 45 52 1
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FRAL 9000 s AP A I S5 38 T R 2H 43 oh B8ORS R IBE A
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F8 1o g 3 AT g — 2 S R 3 B TR R AR U K
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Fig.2 Contributions to environmental impact at
domestic waste incineration
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Fig.3 Contributions to environmental impact at
domestic waste flue gas purification
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Fig.4 Contributions to the environmental impact at
different stages of domestic incineration
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