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Abstract: Coal-fired power plants coupled with domestic waste can achieve carbon emission reduction while
processing domestic waste at low cost, which is an important development direction of coal-fired power plants in
the future. This paper introduces in detail the characteristics and treatment status of domestic waste in China, as
well as the coupled power generation model of domestic waste. Moreover, it analyzes the influence of coupled
power generation on pulverizing and combustion system, operation safety, coal consumption, environmental
protection characteristics and carbon emissions of coal-fired units. The results show that, the direct coupling power
generation is recommended when the contents of heavy metals and Cl are low and the coupling ratio is small (less
than 10%). Indirect coupling power generation is recommended when the contents of heavy metals and Cl are high
and the coupling ratio is large. Although the parallel coupled power generation does not have policy risks, its
economy is the worst. It points out that the domestic waste coupled power generation currently has problems such
as lack of corresponding standards and regulations and insufficient policy support.
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Tab.1 The composition of wastes in China and developed

countries

B % R R 435 BEE &R Hib
L 59 1 8 3 1 18
% 25 12 34 5 8 16
H 4 26 9 46 7 4 8
2% 32 9 20 10 3 26
JIEDN 24 3 47 6 13 7
1t 14 22 34 12 5 13
HORH 29 5 28 13 2 23
BIIE 14 12 28 4 5 37
2% 21 4 25 10 5 35
i+ 20 3 45 5 5 22
Fi 4 25 9 45 7 7 7
NN 47 4 23 7 5 14

T2 REEFRNRTUETES T 460 W

Tab.2 The proximate and ultimate analysis results of
domestic wastes in China
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Fig.1 The quantity of clean transportation of domestic
wastes (data from China Statistical Yearbook 2011—2020)
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Fig.2 Proportions of different garbage disposal methods
(data from China Statistical Yearbook 2011—2020)
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Fig.3 Schematic diagram of direct coupled power
generation
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Tab.4 Parameters of the raw coal and biomass

TiH JR A SRR
War(C)I% 50.250 17.775
War(H)/% 3.080 2.425
War(O)/% 4.250 15.025
War(N)/% 0.93 0.65
Wear(S)/% 093 0
War(Cl)/% 0.005 0.625
War(A)/% 3456 535
War(M)/% 6.00 58.15

Quetarl (k] kg 2) 19 230 5139

3.4 #HE & BRI BRRHER A R0
H AR BRI 2 AR R, R
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Tab.5 The CO2 emission reduction of coal-fired power station
coupled with domestic waste using different blending ratios

TiH A Ll 5% WA B 10%
M/t 38333 79583
Awaste/ (KW ) kg1 0.565" 0.565"
Ecoa/ (kg (kW )% 0.979° 0.979”
DOC/% 15” 15”
DOC% 50° 50°
MCF/% 100” 100”
Fl% 50° 50°
Euacr, /t 1916.7 3979.2
Emo,co, 1t 5270.8 109427
Etand/t 589375 122 359.4
CF/% 18.73 18.73
OF/% 99 99
Epco, It 26 062.8 54108.6
Epglt 21229.4 44074.1
Eplt 4833.4 100345
ER couple/t 54104.1 112 324.9

e QBRI AL AL BT @B RIE 5 2% SCiik[21];
O¥HERIF H 275 CHk[19-20].

3.5.2 T HRBEMULEL H A MR AT F A HEK AR R

A VE BLIR R 5 38 22 77 A R AN LTS G
(persistent organic pollutants, POPs), POPs s&$&1
5 5L 2% (polychlorinated dibenzo-p-dioxins,
PCDDs /% polychlorinated dibenzofurans, PCDFs)-
£33 55 )% (polycyclic aromatic hydrocarbons, PAHs).
Z &2 (polychlorinated biphenyls, PCBs). %525
(polychlorinated naphthalene, PCNs) 14 R L7
RACEEE NG Gepea, o DL gy 2
4, {H PCBs Fl PCNs &5 Yt AN 25 AN 1B23-241,

T WEYLjE PCDDs Ml PCDFs s fk, Horf
PCDDs fi 75 Fif4f%, PCDFs i 135 it #4425,
TRESR A AE AL A D miR S G
2) WG 3) BRI 4) AR R AR,
Hor DSk i o A R 50% A E . BT E
B A R FEEZ EIE CEPLEL PVCO). &EE M)
(#1 CuClp. FeCly). RS (250~550 C) [0
SR RPN, KATDCRE: 1D BEaTEsl, @
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it 3 3 3 SR D FR s 2) R R, SR “3T+E”
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3) BARE ST REPE RN | il R fe A 27290, g
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MmE, i =RESHBea LN
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FESUM, 0] W8S A R4 ) A2 Bl
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3) JBAE RGN R A LR SN, 6 —
WL RIA BR AT LUK 2] 94% DL _E 13334, I 5 \yEE
IRFFK R RS MR (95.4%) BS374HY;.

C,H.Cl;, 0, +(9+0.5n)0, — (16)
12CO, + (n—-4)H,O0+(8—n)CHI
C,H,Cl;,0+(9.5+0.5n)0, —»

12CO, + (n—-4)H,0+(8—n)CHI

AL, W N AR IR BRI S B AR IR A BEK
N, RS LA FE SO S S o R R R
SR I FRIAH I HETBbRHE o
3.5.3 AL ALLL R & LA HEA A F R

P HRE TR T ERBERE S EKT
100 mg/kg oz, A RIRE TTERA Hg. As. Pb.
Cd. Cr. CI 4. JREJTTHRRIEERVER LU N 5%
RIGE FHERITCRAMAE R TTR . IRE TR T
F 2% S, Cl\ @ AT & & DL IR FE 2
M [36-451, - LAY ) B T BT AR IR AR W ] 6 Pt
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Fig.6 The migration rules of trace metals in domestic waste
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Tab.6 Mass fractions of trace elements in the coal and domestic wastes
T JE AT IR 5%E TG K B8 10%4 35 b7 %
. HAAE i HFALE A HALE Y HALE
Zn 6-36 15 167~223 185 14~45 24 22~55 32
Cu 3~23 10 76~169 123 7~30 16 10~38 21
Pb 2~26 12 83~127 100 6~31 16 10~36 21
cd 05~2.1 1 1.1~18 15 05~2.1 1.0 0.6~2.1 1.1
Cr 2~56 16 98~149 115 7~61 21 12~65 26
Hg 0.02~1.00 0.2 0.3~1.0 05 0.03~1.00 0.22 0.05~1.00 0.23
Ni 2~30 10 21~33 26 3~30 1 4~30 12
As 2~20 7 6~10 8 2~20 7 2~19 7
Cl 50~500 220 1 000~10 000 5769 98~975 497 145~1 450 775

3.5.4 A HRIEALLE A iE A B B9 F vk

AEVEBLIR AR e i e — PP e BB AE . REIR
ey s AAAME Y EH R AR RS
Yy, FEROAPEE. WS A, Ak, B
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KV VR LR T T B AR R MY 0
PR AR S S IO A6 18,y AR VSR A e Je KT
5y A R AR AR WA, DR R A L A
I s LA o

AR RGN RIS A KRB SR N EEE
(Zn. Pb. Cu. CdFICr&, J&T (fakRm%nlbs
MR EMELR]) (GB5085.3—2007) HHE I fEIE
F A AR ) CLS R /33T Ik 4.6%~12.7%1,
N RIAEEFNGERAHHR TIRKIE. HAT, A
B AR BT NI 7 T

— KRk
i i [E fb

o 24 1 b 3T
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— ki |+
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Fig.7 The disposal method of fly ash of domestic wastes
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