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Abstract; In recent years, waste incineration power generation has become one method for domestic
waste treatment. The carbon footprint can provide a quantitative tool for evaluating greenhouse gas emis-
sions from this process. A typical solid waste incineration plant in Jiangxi Province was chosen as the
research object to calculate the carbon footprint and analyze the main stages of the life cycle of waste in-
cineration power generation, aiming to reduce greenhouse gas emissions in such plants. The life cycle

assessment (LCA) method was adopted, and the life cycle boundary of the power products generated
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by waste incineration was defined using 1 kW + h of grid power as the functional unit. The results

showed that the carbon footprint per unit of grid power generation was 0.841 kg CO,e/ (kW - h), and

the carbon footprint of per unit waste was 342.39 kg CO,e/t. This relatively low carbon footprint might

be attributed to the low calorific value of the selected garbage. The waste incineration stage had the

highest emissions, accounting for 78% of the total. Therefore, efforts to reduce greenhouse gas emis-

sions from waste incineration should primarily focus on minimizing direct carbon emissions from waste

combustion. Operating the incineration plant at its rated load as much as possible is crucial to achieve

this goal, along with increasing the recycling rate of plastic components and transitioning from diesel

vehicles to electric vehicles.

Keywords: Carbon footprint; Full life cycle; Waste incineration; Greenhouse gas emissions; Waste

power generation
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Fig. 1 Production flow chart of waste incineration for power generation
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Fig. 2 Carbon footprint evaluation boundary of a typical waste incineration power plant
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Table 2 Results of carbon footprint calculation in raw

material production and transportation stages
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Table 3 Results of the carbon footprint calculation

in each stage
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incineration in power generation in January

WRATZT 1 A i 55 & v 25 B B
FEIBTHEAE R AT LAAS H iz B R AR bk 3T H B
ik /2 305 £ R P B IR SR B B B, SR EERRHECER Y
B ARG R LR AR HE L, o Rl E OAHE R S
1) 78.0% , HoU 2 = Mz Be, PR, bz 3 58
e L R BAR DB HE B ARV 2T B R HR I, 3d
TF BRI 2 ) SR BT B A R 4 s A%
R B ERBE B A N H 2 5L BE B8 A v B AL 50
FUAE FH 0. 2 P o R A B Al 2 O BE 8 0 TR, el
T A R v ST A 3 7 0 A 3 3 ok AR 3 Ak 2
U 20N TS0 S Bova G R V2R DI IRV & SN
B 5%} T AR T B AL BRER T LP- 7] LA SE Bk



R Er ot i B b R HURR T AT - 131 -

HORTT SRk S AT RSO, RASC AT D
FU IR BERRHE L , 18 RS [l S SR ™= i 3k B
A= BYRICR , SE3 F ik B 2 A e HE R, B
Wi 26 W] DUA A0 4 e b 3 98 R 2 43 1Y [
&
3.2.2 % AE#ETHHLERT

MG A H R A 7 Bs , 43 it B
1~8 A4 H Bl as 1, 5 H i B i 47
Xt g RN S iR,

110

—— J] e
—=— PR 1.00

|
)

A 1% %

EiE/(kg COse+ (kW-h)

{0.85

Tk

L L L L L 0.80

2 4 s 7 8 9
Hr

B 5 JRAMGIKERRREHRIERSRAAFEERL

Fig. 5 Carbon emission and monthly load rate of waste

incineration power generation in each month

EIh ] LA B, 1% 4y )58 e & L i 7 B )
FEL IR S AE 0.820~1.008 kg CO,e/ (kW « h) Z
], -1 0.916 kg CO,e/ (kW - h) , I H A fifai %
5 AL AR 2B W R R A G, A g R
B8 v U B e A TR A, 7E 3 A I A B s Rk
Ff = {H 105.31% , I B 507 ffk A2 30 Ay de M1 1E
0.820 kg CO,e/ (kW - h) . P, $emd sl S be s
T T A far 5 e A A S e I R AT e
AR AR R, H AR S WA A —
SEMFKFR, WME 6 FiR,

HI 1 6 W] RN, A 3 i | By 3 K R o
AR = E AR IEME, APk miinz
JIT LA £s  BORAL B R Kk LR R =R R i)
BRSOl 18 000 v/ H , AP b 3 1 Bk e
HONIAR, SEEY S BT A BT B
MRAR AR PRI AE B K f T R UE A
B AR BETHE RE 8 DRAIE A0 17 3 & H 5 F
BT 3 DR R TR 8 7K T, I R A B 7 A H B Tk
JRITE

XFE 5 A 6 #E— 2 oAl LR Bz 7
FIR8 H 0 H G 3 AH 25 5K, A B B 2 38 A
28N, 8 A MBI R R HHhi 3~4

21000 f
= 17500}

A
Z 14000 -

YN iRETA 7]

10 500 -

420 -

399

378 |

BB R /(KW he )

357

102 -

/%

85

E 68

Sip

ok

2 4 6
EE7)
Ee6 FHFAMNPHIRE BANREZBES A AREIILE
Fig. 6 Comparison of furnace garbage amount, unit
garbage power generation and monthly load rate

in each month

i, 34N T B IR AL BT CH, AT N, O HEjl, it
TR R T 1 ~2 5, 8 A B B
St an e JE R 2 ) R e R AR A TR R T
A AN BRI B IR ™ A it
AB MBI H B i SO 4R R o 2H A, PR
BUBMR L 1Y ) B M BG ndE LA AR | 3R AL X
I AL 3RS B R DB HE T LA DAl 298 0 VP A 3K
IRE RS AL BB 5345 T 38 b 38 M) v B
PETF B PR i, T LA RRAR e B 3 % 1 SR 4
T8 U R 1) AT SR S R A Ak B i 4,
/U PR I 3t ol P i 2 AR
3.3 xExttk 590

SCHR 22 R P BN, 7 3 A e L A SRy AR 4
H AR A ™= 0, ARTE 1 0 57 by 3
B 235 A 342.39 kg COLe/t,

A AMIRHOSSEIN %1 {ifi ] TIPCC $5 R vk
Xof B e G 457 3 B8 e it H e 4 3 B A% SR 4 3 A
P L I BT b Bk R 8 R 646 kg COLe/t, B
HLBR R 1.01 kg CO,e/t, I H H AL B
W2 500 v, B ORVESFEA N AN R R, 54T H
AH LY, A P8 728 081) 8 BRLAS a3 i J22 38 B 7, BN
HL ik R TN EEARR 32 PR Dy R v I 2 48] )
WA oy R SRR B, B A L AR )
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50% 22 A7, T FAE X T 17 3 5 e A Bk HIE R iy 45
R, 43 ELH S BORAT by b 2 308 (4 150, F D™
14 £ B SR A0, AR B3 I RB A8 2 T & FRLAKCR | AR
B LSRR R I, AR TS S A AR A S 2 R
RIFEA K, fie B2 0 DR 38 Ry 3 04 201 43/
FHLrP R 43 1 e S AR AR AR X
A LA i U pae & L @RI DR 2R 345 el
R AT RBHE R P A T

FAN %54 5 3o A ) 4 A i o 0 P A AR
RT3 RSN i Xt Vi A 3 i S A e 5%
AT T i LI PEAL 45 ] CO, MR EE O, ik BE
L IPCC 578 Ry LAt 1 2%, e BT e SR 1.2~
622.4 kg CO,e/t Z ], Frfrf & 7045 5 1)k 3h 3=
TRt TR A A 1 2 B AR AR, B R A bR
14 Lo il e , PRI B JEE R KPR, Bk 2 3R] it 1)
IRTE ) R - Ao S T/ [ B =R
BH' ¥E TPCC F5 B RFERN_F R PR dr ik, 3
SRR MR AV B AR B R LT TR AR HE A
614.38 kg CO,e/t, FGAZBIM L, %45 R mih—
£, T 2 1 25 R R R T i 17 3 A (E S 0
RIRAERRI RGNS BE R, K SCHR T HE LY
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S AR i i JE 328 190 M 2 2 i P e, TR U
SR GARZRGIT A RS R 2RI

4 & it

(1) AW FE A8 FH 4 2 i Jo] 0 D7 7k o) 4 iy 3%
BEBE R I I B HEAT AR AL I PEAR 1 4 B
HL Sk e 7545 5N 0.841 kg COLe/ (KW - h) ,1~8
H A 2 547 B B G 45 SR R 0,916
kg CO,e/ (kW « h), FoAV 357 I Bk S 96 2 342.39
kg CO,e/t, B /2 308 45 S A AR 11 it D] 2 34 B ) iy 3¢
PAEEAR,

(2) X173 B 458 ) e el HE T4 07 122 LA R A1
e B AR e HE RO TN B AT AR T S
VIS HON S 0] HE 35 218 7 far, REAIKAR
PRI 30, T8 T LA 2 457 3 40 28k 3 I 8 k) 41 43
F14) 1] A R L2l 20 I 3% Kb B Al R 3 T DA 3
I/ A R T B R e S5 B B AR T 1k B = A
BB I R

(3) A 7=z i o B DL KR 7= ) Ak B B s
B 2 SR HE B 7 OB, (R B KSR
FHS AT, 38 5 S 2 el O P R A e

LR 7 2T DA 2D 32 B P55 A e HE R
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