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 E: RAIPCCERBEARFTERAETATARTEAFTLRFERAET B GRIER, 24T T B BRI
B, 4R T B RGRAESIR, B REAW, ZAFEEERL BN B RHEAIRE A 398.80 kgCOe/t, H 3 it izs
HeAk b 384.7 kgCOqe/t, & Wb 96.44% ., 4S5S40 5 40 535 WA a5 He Ak B B4 02 70 B 38 4009 92% A b, 2 T Bk
Beo R B GBI BRI I E KA A 557.75 kgCOqe/t, B ARMAMEA ¥, o K ofr & HEA H 385.73 kgCOqe/t, a3 RHE
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Carbon emission calculation and reduction effects of
municipal solid waste incineration power generation project
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(1. Department of Environmental Science and Engineering, Tianjin University, Tianjin 300350, China; 2. Engineering
Technology Research Institute Co. Ltd. of CECEP, Beijing 100082, China)

Abstract: The carbon emission of the municipal solid waste ( MSW ) incineration power generation project in Hefei is
calculated by using the IPCC national greenhouse gas inventory guidance method, and the carbon emission reduction effect is also
analyzed. Moreover the emission reduction path for MSW incineration is also clarified. The results show that the carbon emission
intensity of the MSW incineration power generation project is 398.89 kgCO,e/t in total, and the carbon emission during incineration
is 384.7 kgCO,e/t, accounting for 96.44%. Plastics and other wastes containing fossil carbon components account for more than 92%
of the carbon emissions of the whole incineration project, which is the main emission source. The baseline emission of the project
through the alternative landfill is 557.75 kgCO,e/t. And the baseline emission of the alternative coal-fired power generation is 385.73
kgCO,e/t. The comprehensive net emission reduction is 544.59 kgCO,e/t, indicating that MSW incineration has great benefits for
carbon emission reduction. Through the standardized calculation of the basic data of carbon emission of MSW incineration projects,
it provides support for the industry to find out the base data of carbon emission and participate the carbon emission trading.
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2018 )7, 2014 4F rf [E B 53 Ab 38 %= SAAHE
2 1.95 4 CO, Yt Horb [ 44 5 5 4 ik PR HE
i 1.04 20 CO, Y H2, 5 53.2%; 1 7K Ab 3 HE ik
0.91 12 CO, 417, 5 46.8%; [F 1A% 759 hb B 75
15 S Ak B 2 SAARHERCT R R
A S B MR 3 S AR R 524, B 2 TR
E e pk ok e, FEE b a8 . TR kT
GECRMHE, AR AWRE R, 2020 R4 EATE
B 3 T FE AL P 23 452 T3 i, Hor T A= SEHE AL R
7771 i, 5 2 33%; BELeAbBE 14 607 T,
Fe 2y 62%; HoAtAL )5 1073 J7, (5 He 2 4.6%.
WEHAT, & EILE B IRIERET 510 &, 55
1126 1>, BEBeab BRAE I 5 K3k 56.78 Jrmfill, Ak
PR AN PERE SR, B AEHE AL B B 211
L e e A Ak B 7 K
PRI b, A BT A AR B3 A e L A AR R AR 1Y
T 2 A HE RN D8 HE FE AR R — A~ R A A R )
R, BRI, BT E N A 2E 3 06 T AR IS B3 A e HE
R TR BT ARG —, # B i AR — 3,
Bl AR VRS 0, TR RN, B B
LI H B RHERO T A5 RA ZZ AR, AT T
WA B HE UL AR — R BUIRE %, S RLE A B IR
Rk A e & v H i HERC BE, Ao LI e
A TR B AR A L O RIFE X4, i 0T H cHE
A B, U et BB HE R, R IPCC [H
KR SR FAFE R T A A A e ad A A i HE
B, TT4R A S AR R R D HE B A2, B 4 R IR B
e K HLITL H T BT 5 S AR AR % H HE
AR BB IBHERI N , DA T SR 7 3% 3858 ok raL AT I 2 5 ik
35y SCHE OB B SRR LS L R R
SCEE TR B RRHE R i E AR, R AR
A 45 Ak (CO,) .« H % (CH,) A1 AL T A
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1950 -\-"\//_\/\_\-
B 1900
z 1850}
ﬂgj 1800
o 1750
1700

1650
1600

1 RIS MAR

1.1 HRIHR

A RETTLT B E P A X, K = AT
A, FA N T2 937 T3, b Rk 82.3%,
BEHCA M T A 0 3 & H I H oA s X 4, B
—EMAREE L, IZIH T 2020 S, H
AbHAETE LR 2 000 to WHBTE T 4 5 500 t/d #1
B HEY, AR 5.4 MPa, 450 °C 1R
B EZIRSH, BB 2x25 MW B8R0 &
HUBLZL, BEBe b A b 22 G 1 ORI 80% LU Lo
JR AR SNCR+2 T 35+T74 (NaHCO; )+
P 7% W -+ T R 2R B8+ SCR” AL T2, B kR
4o 1230 H BET A BT AR b A 375 5 3 B R 4343
Mr, WL 1 Fn 2.

1 EENBAERAR (FTEUE)

Table 1 Calorific value and composition of domestic
waste (Design Value)

BRI R GRS KT kg™ KM% TTIRY % TR A3 1%

EHE B 4 606 57 17 26
BT R 7116 48 15 37
R AVE SR 8374 45 14 41

F 2 HEENIRTERAR ( FTHE)
Table 2 Element composition of domestic
waste (Combustible Basis) %o

fivai &yl C H 0 N S Cl

RAEER 13.00 2.18 10.14 052 0.03 0.13
WItEE® 1924 314 13.69 067 0.11 0.15

EIMESIR 2132 377 1489 074 0.12 0.16
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Fig. 2 Accounting boundary and emission of greenhouse gas emissions from waste incineration
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T2, 5 BARER T RSRITAL B3 S | HEk
%o 2019 4F 5 H,IPCC Ml TEITHM E R IR E
SRTE IR R, %38 B AE 2006 4R AY JEAE B EST
Tk, it A B R AR HE R A T Y
S,

HRAE TPCC $ AL AiHE IR B A 3K, B A be
0 H R X (1)

Eco, = Z (IM; x CCW, x FCF,xEF, x44/12) (1)

K H1: Eco, 48 CO, HERC S it i A0 il s A i Bl rh
ARSI 52105 IMAR 575 i Fh B0 I 55 00 1 6 0%
iy CCWAR S i Fh IS AL 559 vp 1 e 15 2 B
FCFAR S i PP 2SR 7 5540 v Ak A flk A6 B B it v L
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Table 3 Relevant data values of domestic

waste components %

e RN TEY TN e
Jef 4 b 58.27 30 48 0
4Rk 5.86 85 46 1
Ak} 14.39 99 75 100
2541 4.15 80 48 20
(N 6.48 85 49.6 0
A 5.26 85 24.3 0
3 1.69 98 0.5 0
oA 0.92 99 4.5 0
HoAthd7 3.01 99 12 50
J=82) 100 / / /

1230 B AP R BB T RS R, WL 4, T
H A pad F24 H B HERCE A 733.78 tCO,, H 5 A
KRB HE 5 BE A 384.70 kgCO,.
R4 EFEWEFENESABRBRHIBGTESE R

Table 4 Calculation results of daily carbon emission of
domestic waste incineration power generation project

Wik sy  HARERR  mRHERCE BRHER Y %
BBk 1111.44 0.00 0.00
gLk 111.77 1.52 0.21
i 274.47 709.90 96.74
i) 79.16 21.18 2.89
AR 123.60 0.00 0.00
A 100.33 0.00 0.00
3] 32.24 0.00 0.00
&8 17.55 0.00 0.00
FHfte 57.41 1.19 0.16
Rt 1907.47 733.78 100

HEAh, BEREH L% 2 BT B R A, T e R
WPt K LAY B AR, s BE R B P9 114

MR 850 °C LA LB, S BIRBE#S A s A i 1T,
BRBERT = A BRHE L . KR GER A 0 5 RS
S Bk AL, HERCE TR 3.096 kgCO,/kg. 44 iR A
RGP TR T 1 I, FEhaE Bl
26 Iii; RBess A S st THaiidFe R 54 0.89 vd.
IR ENZAE LRI ¢ B 2 THFESET0 0.632 ke,
FEARRHERL 1.956 kgCO,/t,
3.1.2 Bk pR i A2 AR HEAK

(1)CH, fEG A

HRAE IPCC i % AUMAE 575 K Ak B 3 FE CH,
Helo 5, W(3):

CH fi = (fhFEHE (BOD) xCH AT -

CH, M1k &
3

AT H BB ISR AN BT HRIARR 1000 m/d,
SEPRAREE 556.1 vd, “F343E T COD h 43 096 mg/L,
SERIH T COD iy 157 mg/L, COD JHU 42 939 mg/L;
BOD/COD #54 Z2 80 0.43; CH, HEIR T4 0.099;
CH, [Blfiti A 0. B RNZ SR H 12 g AL #1
H CH, HEic A 1 016.31 kg, 3 M S aHE ik
49 0.533 kgCH,.

(2)N,O HEs 5

BIERP A 251 N,O HER, AR HE IPCC
TR B KA B R NLO HERO 7k

N,O HEjil =15 /K i it & B e HE TR - <44/28

AT H B UEWCOT-HHE E R A 1501 mg/L, B

IEMUEVACE R 762.11 kg/d, HFBIAERIAMEA 0.005,
TR H N,O HEE N 5.98 kg/d, Fra miki ik
WeHERT A 3.14 gN,O.,
313 kRS HL TH KKK K
FANE A SRR R A AR e LA Bk, B s
is Z P X AR B . 5 M HERIC LS O
KRG PR G S AR RGN IR s s
o, Hiik s e M AERE) A 5 kit it
A P L S B, NP B AR L T R HE R, X
A 18K s K R AR HEAL

I H KB SR B AT A X 4%
MOZHIPEES 1 km, RAHZEE RN 125 t 524, "4
HEH T 2.925 tCO/t. THREAFEIZAE et H &
JRAE PRI FRW K IR HERCA 3.51 kgCOL/d, 15 H
i 7 3 HERCER: R 1.84 gCO,.

3.1.4 yiEsasmadAes sk Ui H B HEE N
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R BUR 2T A BE AL, b s L%
YR BNFRALIF IR AHE A, A P A
Al e R B LEA M) FFEAEIE
e R BRI, R TR s g R R

T B H A e A O 352.1 t, ik EE R 24

4 km, 7] DATHEA5 2258 be ot H i Ab B R A
HERCA 122.85 kgCO,/d, 16 ki 7 3 e HE il A
64.4 gCO,/t.

3.1.5 R B aRHE 4 R A
H RO SE25 58, W& 5.

i b, AR R I

x5 HRRRERBEIEBRANETT

Table 5 Total carbon emissions of waste incineration power generation project

HefE A AR HE R kg ARV A CO, Yt ff kgt HE L /%
BEpad AR HEIL CO, 384.70 1 384.70 96.44
R RGHEL Co, 1.96 1 1.96 0.49
— CH, 0.53 21 11.19 2.81
N,O 3.14E-03 310 0.97 0.24
TCRAD IR HE CO, 1.84E-03 1 1.84E-03 0.00
S b BRI CO, 6.44E-02 1 6.44E-02 0.02
At / / / 398.89 100

72 51, CHy. NLO AR5 43K AR 02 T #4755
S CO, YHHH, Hirh CH, M 21, N,O K 310, i%b;
W BB IH kS A Bk HE Bk 398.89
kgCO,e/t, Horp B beid FERkHEC R 384.70 kgCO,elt,
7 RRHEL) 96.44%, i ¥ A A IR N IR e 1Y)
TRHEROL 5 HE et R HERL Y 96.74%; FR B UER
b B s AR B HE TR 12.17 kgCO,qeft, 15 H 3.05%;
FoAth s B AR HE AT 29 0.5%.

2 B 2020 4F 4[5 A= 0 b7 9088 B Ab B
14 607.6 J3 M5, TR E (L5 3 56 e — A A HE s
5826.83 Ji t CO, M,

3.2 BMREESH

A R RRAR B A e & H 0t H s HE R, dEiY
MEAF LA T AT,

(1) BRI HEAT B 3 5328, SEI 43 2 7 A B P
FUH, FEAESRRE . 48 S ] B A B IR B AR A,
Pl 7 3 SEDRL R LA, AT DA s/ B e it AR
HERL

(2) FE 7 SR I o RUAR | it
Ab BB AT HLEL, D8 AT b 3 TP e Ay B3R A L
i, TR0l F R IR R . B skiE A bl
BT BB R RN, 774 CH, AR E AUA.

(3) 784 & B 77 =04 i A0 B B, I
FEB DRI AL B A I AR 2 A8 B, Il
B (S i) A5 A, DATT IR Z 12 BBV B | 55
KRG T HE I RHERL

(4) F i 2 YRI5 A 20 A Oy [ Ak e 7l el e
frds OGBS AL B H 5 BRI H AR
PR, RO IE S | BETRBR A S, v
R S R B o

4 BRI

B3R e be K B RS 5 i HE IS B e T 2R 240
Gy —, HAEEGE i 2 Ry S IR E= SR
HE: 2 AR 7 504 P AR 336 B35, b A 1y B B
FEHELL CH, o A 28 SUAHERL 1 HIBIR A b ™
A FRRE AL, AR R H, DD R A 1 il
SUAHERL, J8 T TR AR I H o S 2 Rk
BER e ra I H B HERR N, 75 2 SE T Lok 2 A
HELHR, R AU SO 7 A A B HE A A S AR
R K P I R ™ A R HERC S 1
4.1 BRIGEHEELHER

TS BRI A CH, HFC A1 58 0« 74
I A LI S 2 I, A 9% B A R FH R Ak
73 HIH A SR A B W2
RS, P T A ] DX T3 AN 2 22 5%, 25 52T
BRI I WA TE 1, 26 00 A= 5 7 52 ) I A
A B 2 5, AR XU 37 B R R
2H—EZER

ARSCHRAE TPCC 2 A B4 i 45 e , 1218
R4 B (<5 m) Ab 873, 6 CH, [DICH B,
FHOCHRRCA TR AIBOME. A5 H AL 19075t
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()5 W I CH, HECR R 50.66 t, T4 iy
WA 557.75 kgCO,elt.
42 BRMELZBHEELHEN

YRS B M, AT X A A8
(2 16%) 4, Wik 3 1 X B 5k 487.46 kWh,
HR 40 22 048 B O HE L T 0.791 3 kgCOL/kW-h, i1
AT BRI K L A B HEOSEHE LR, T & S i)
W HERCE: 385.73 kgCO,.
4.3 BHER R 5T

FRAE 3R 3T, B AE B HE R AT .

B W B e vl HE = X 2 SR HE A -2 AR
I LR - 5 AR e S R

25 b, Z SRS A Fe I 3 R AT ) I
HER A AR A HL HEC S 11l 943.48 kgCO,e /1,
1 H SEBRERHEC R 398.89 kgCO,e/t, AT H 52k
IHEE N 544.59 kgCOye/t, 7 MRIZAERE) 4 4b i
ATE I 73 TR, AR EERRIEHERT I 39.75 T,

5 #Hig

iz IPCC H R % SR S ds m o A e T
B2 000 v/d A= B3 A e & WL I H R HERGEEAT T
AR HE T

(1) b7 A be & H It H B HEROIR 32 B4 5 57 3%
B e it B AR HER . b B UE W Ak L R AR Y
CH, 1 N,O %5 | i B8 U5 A0 R e R w9 sk HE Tk
DU RO A B 3ok R e A e HE R

(2) 7% 1 b e 58 o v 30 H sk HE RO B
398.89 kgCOqe/t, H B8 B2 B HEh 384.7 kg/t,
A7 MR HEL Y 96.44%, T HALLH b S e Je: 32
e HE IO 5 LU 158 U8 Ak P o) 2 6 B 1) CH, HiE
i, 2920 11.19 kgCO,eft, (5 H 2.81%,

(3) B B b & Lt [ R AR R S v A HE
JiL R 557.75 kgCO,e/t, BRACHRIE & oo S LR HEC A
385.73 kgCO,e/t, Wi HEEAIlFHERM 544.59 kg COelt,
2% UH A= 6 7 3 e e H I HL A AR G 1) sk s HE

(4) 38 3 37 W A28, Wl S} | Bt A s 3 Rl B
PR, 1 22 T [ 1 4R 20 Ak P ) Ak 2 el IX 55 2

?‘E
M5 =X, AT LA RO AR B0 b e 0t F BRI
& Z 3 #
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