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Abstract: An effective disposal method of municipal sewage sludge is burning sewage sludge together with coals
in coal-fired circulating fluidized bed (CFB) boilers. At an appropriate weight ratio of sewage sludge in fuel blend,
the co-combustion of sewage sludge and coals will not cause significant adverse effects on power plant production,
and make use of the calorific value of sewage sludge. This study summarizes the progress of research and application
in CFB boilers co-firing coal and sewage sludge, involving the emissions and controls of pollutants during the co-
combustion of sewage sludge and coals, the weight ratio of sewage sludge in fuel blend under the reliable boiler
operation, and sludge drying. The operational problems associated with the co-combustion of wet sludge and coals
are analyzed. The applications of coal-water slurry suspension combustion technology and oxygen-enriched
combustion technology in the disposal and utilization of sewage sludge are presented. The study points out that the
drying and incineration of sewage sludge combined with advanced flue gas purification technology is one of the
mature processes for the application of coal-fired CFB boilers in sewage sludge incineration, which can avoid the
environmental impact of odours generated during the storage, drying and transportation of sewage sludge, and
provide effective controls of a variety of pollutants. The conclusions of investigation and analysis can provide a
reference and basis for the design and safe operation of CFB boilers co-firing coal and sewage sludge.

Key words: circulating fluidized bed boiler; coal combustion; sewage sludge; co-combustion; pollutant emissions

Y %5 B Hi: 20230531 MKEABH: 2023-07-11

H £ Il B: EXAA/RFEEETH (52276124) ; HH LGN HATALIH

Supported by: National Natural Science Foundation of China (52276124); Qingdao Postdoctoral Applied Research Project
E—(EBE N BB 1980, B, M4, EEIRA) CFB H E 2E ke 5 E RS, jianghwwh@gdu.edu.cn.



12 kA% R

2023 4

VTR, BEAE T R R ORI 22 B 11 i
&, ST KA E R IRIE K, IS5k B ERE 2
FEAE KRBTSR ATET KIS A Tolki5 e 2 2 Fh
BUSVRIE, BT A WA &5 JE R S
gy, TiEE NS R K A E sy, BT
FERS R FE . AR A E AT B 7T I 2 1 R
/N, 2022 FIRE Y Eik 72883 Jit, Hor, 1T
5208 5552 15 t, TIT AR 5 FFIG K 0¥
ST 11%, A5 4b B AN 8 2 0 I T PR B A ok
Y. FEIE R IRALBE AN, Fen] LIS
SRR E. BE AL EAE, THEREE
E KA RBUR IR ISR i . 1508 5 0 TR
BN A2 BRI | B HE TS — Fh T 47 7 VA
ERZHIED T, 5 R G820 —/Nor,
Kbt R E b g . R B HASZEIAFIR
Wi o SR A5 Y AR G R EA LA EH: 1) FIH
PRI A A B RALFE iz N R s
RHATE, M5RERINARITRELE; 2) %
IR TGV BRI R . PVEAR B AT 3D FIAAKE R
I B A A it ke Ak AR e i A HE T
BRSNS E I

THIRMEEAL, KRR S, A el
R ze . RUIIE LRI, Wik —e Bk
ELA 5 AR HEAT IR IR . 15 YR AE RIS 2 R B H
e AN R . 1BI5 Y8 S /K R mTIA 80%
(FESEL D, A 50%0TEIEK 5, 90%f
TIRTCKEAE K5, FERRNT 10%021, 2057
BRI R B R R OFEGRN TSR R
IRETORNIAE . B o B Ik bE . V5 hbe T fE
BORVEZ 15 R IEERIR, E SR A
Ry ZIEHFNE . NOx. N2O. SOz, HCI. HF Al
CxHyBT, fEAbE IRt B B AL, sk, Bhels
PRI IS AT P2 A — s 5, 18 EERNE 5 et
TR IEREE BB LU . 15 R E TR K
29 30%1) [EARP 5 AT 98 UK IR X AEAES, Horb fr
ARESE, NZELE.

506 5 R IR A A B 08 2RO AL IR
(circulating fluidized bed, CFB) 4% 8l /b4 45
PASEIL . IAX CFB Balr B i B2 (AR R M
T P A7 A R S B 5 R A BE A% BA S NOK SOz
HOS R SRR AL, &SRS IER R R A B S K
IRV BERRE, XS Ve R LSRR
AN, FEIBAT AT LT Bk da iy, JF By b

http://rlfd.cbpt.cnki.net

PRIGEIETS A T5 7 LA IR CFB fatr 4t
ENMEOE EEREA TIRTE TR, (B AN, 75
e SRR 24 CFB Bl il Kleds . B, 454
& ) 2

ASCK BRI CFB Bl iR RS e 145 77 20
MFE R Bl T E 'SR SBhE
Bl 5 G HE ORI ] ARy T A B RR R 45 D T
SRR E N AMIRIE CFB Bl VRIS VR TR AR 7 THI I
585 B BAR
1 $81&i5 R 3 HREE CFB $RkPIz1TH I
115 RBEAR

HRMB T NEER 2 7.

1) BARABAY SR TEOHIRELE
BB REAERERET, FIHERAE RG0S
BN RE ERES . W T EKRALT 65% 75T,
A LRI LA R R 0% H 5 BOR A 5 B
NN RE AT IR e . XTSIk R m T 65%(175
e, MTHEIFPMIEER, KL RA
5y 5 BOR AN SE ZE ), B DAR R IEE E F s T
WEAF AT B8], A, BT DR Yk
ANTREN, FREREMEBIPIRSEEEEAN
H R R

2) FRAFREBLFTRTFLRXEHTTHEH
e AR RS VT R TS e B K R B
K& 40%LAF 5, @ FigiefmkeE, FAIA
PO b o SN W oA (ol 9 /oy I = 1| NS VA SE < ]
e SRR R A5V TN, A #GR. A
AECE R 3 AR S I AR AAR DT,

1.2 53Rk RN &SR T

15 K AL B P2 A (175 YR 22 H AR T R LR 7K
a A KEARR E, AR TIERNBEAH . B8R
WA A KR RIS Ve R N s be, ()5
RT3 58 TR ARG 2, (H iRk 5 53
BRIPIRBEATRE . BRIGERICRAR LA SHEIH A0 R K5
) i, 25 = R ARSI TN -BAg 5 7K AL 3 100 t/d
CFB 54t be ik & v ae ik se A kiz 17
Holfls, BEFC RN I IKEA 5%, CFB i5es
B RGATEEIN ISR Eh R, (AT SEI A
ERERE: iSRS KM 75%35 N %) 80%*T, 4l
BRI Y1 A WS A 0, H Y FERL I HIE 2t LA
B475 R Sk Rm T 80%INt, S BhRARL U3 b,
FAEE T 4t. 5T CFB SR ) HIE 1T, BEARIER




59 4

L & RPN R B IR A5 Ve i 7T 5 N gk f 13

e IR AR, AEAE R RS YR T AR B
H AT 5 e THEAR B BT HEOR . [Al
THEARM E -G AR S TR,
PAROK T BAR A TR EF 5T T
WA . BT HEARF A mm < B RS Je it
AT TR AR U A Bl A SE LT 15
TR MIEAA B A B AR DT, 275 il fedh,
m Tl A SRS, 7R RN
NHs. SOz, NOx A7 H MR B M F bR
UTEEAE, 5l T S RERELR & B AR AERR IR
HLJ A3 7HETNIRI R A e 15 A TR
AN IR LA 2 B B3 TR i e 0o e HEAT T
o KR HREAFGERNR T 250 Vd 15Tk
BERE ARG, R KIS PRIE N e 15 35 Tl 5K

B C

ML AR AT A, TS BT5 T R e Kl
FRIESHEN CFB Bt AT BRJGElel, Lok ik
J B3 SRR S e T4 TRIMAHEE A RGN E TS
T, ZRGHT LM TR RTRE SR R
4. 1 & 75 th 1] CFB #ulr MRStk KRG Ak
(D B5 TR BN O, @it
BRI, Hi5RTEREEKERN 40%.
15 Y6 T g a AR AR R R AR K B PRk AR ATV
W, AERTBEEAL S NHs ORI SR J5D Al
SO it 4l , SN EH RN NI — PR R .
ML ) T15 e SR A, SR JE AIAEY s
LR RS — 5744 CFB b BE T 38 k8. iZ R 4t
BRI T 15 T FE b= AR 1 A5 Y il
R T FRESIVE, 25 T REMHARE.

A. B. C. D—RAHUFEA; 1—B5R A 2—3; 3—S0RM TN 4—UERAZER; 5—Ti5RA; 6—75thCFB &l 77 bk
g 8 XUBRITIEI AR RS 9—5I MHL; 101Kl 11—Peikad; 12—A%K; 13—k, 14— ke, 15—1i; 16—k,

El 1l S RTIRMBERAGE RS

Fig.1 Schematic diagram of sludge drying and co-combustion system
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