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Study on SO, ultra low emission technology on circulating fluidized bed boiler
Wu Youfu
(Shenhua ( Fujian) Energy Co. ,Lid. ,Fuzhou 3500043China)

Abstract ; According to the characteristics of low pollutant content of circulating fluidized bed boiler, this study analyzed the factors influen-
cing on the production of boiler SO,and compared the advantages and drawbacks of different desulfurization processes. Based on the experi-
mental results and engineering application examples,the paper put forward. the strategy for realizing the ultra low emission of SO,. Results
show that the actual emission value of SO, depends on the proportion/of totally combustible sulfur in coal and the content of alkali metal ox-
ide (such as CaO) in coal ash as well as the operating parameteérs of'the boiler. Among the operating parameters ,the bed temperature is
the most important factor. By using the reasonable operation parameters , optimizing the dry desulfurization process and combining with flue
gas desulfurization process can achieve the goal of deep desulfurization. Regarding to the selection of flue gas desulfurization process,CFB
—FGD semi—dry desulfurization process has a greater_economic advantage than the Limestone—gypsum wet desulfurization process.

Key words : circulating fluidized bed boiler; SO, jultra low emission;deep desulfurization

SV TR BB AR (255 BB BCR AN T

0 3 = 98% , H. SO, SEHEALHER) Mo,

R T AT S AR EL )RR A HE ORI Y e s
2015 4, [ G BR DR D J 4 T SE A K vl )R AR
HERCR REBOE TAETT 28D, NP AR A & L AL
B HE R Rt A1k, BIFE SR & & 6% 4 1F T,
M2 SO, A& A AL HE RO B 43 A & F 10,35,
50 mg/m’, VPRI R A R AR SR B BT

s B HA:2017-01-04 ; HAE R4 . IV BUE

TEIR A RIRBER A 20 40 70 AR K e
AR BT T IRIRBEEAR . 7E 800 ~900 C T, KAKERS
TE o MA—E R B A1 A7 BURL , A1 AT R B TR
55 ik o e L B3R A SRS 2 T SRR R A e A
B SO, o A IR R R, A 0 A e
AR S A RN N, JC R R R

DOI: 10. 13226/j. issn. 1006-6772.2017. 02. 021
BEE£TH . MEseIR A RA R AH 7 B3 H (SHGF-16-62)

EEB AT 248 (1965—) .8, ZHEWA, @R TREID, ML, ARIDEANTDRBYARIPRE. DERBFFTRAFHLSNA, E-mail:

17213008 @ shenhua. cc

SR R, TR AR H S SO, MRHEBEARBIZE J]. iE4 AR 2017 ,23(2) :108-113,118.
Wu Youfu. Study on SO, ultra low emission technology on circulating fluidized bed boiler[ J]. Clean Coal Technology,2017,23(2) :108-113,

118.
108



FAAR ALK BN SO, BARHEBE AN S

2017 4F55 2 W

SV SEA I BB R T BRI A R,
I, 35 20 4, CFB (PRI AL IR) B b B AR 76 3% B 15
B A A BRI AL IR B b L4 K L A
LAZ kW, BPEA AL IR S8 5 80K T 3 000 5, H:
TR HE LR 600 MW Hilfk FL 459, @b N
s A IR A Ry S B e BB A CFB S 4P A AR a5, A
J& CFB 85 LIl & iy R8N 22— )
FHFE B R B T2 o w &
AT R HBAREEAL 5, CFB B iR B Bk £ Il &
AN TR E . —BOA R, CFB 84 7E A
ARAEIRE] CasS #Y0 2.5 B, AT LLSZEL 90% L)
BB AR X T A 2 — B P AR A
1= % CFB S AL, FRAAR S P 2 IO At 2 5 5
I SO, MALHEBOT IR 181 T AR TR KM

PR, AR SC 45 Gl 30 B il b il B it 58 45 S A T
RN FHSEHIESE T CFB S MLALIR FE i H A, It
PR T SEHE SO, MRHER B AR H WS

1 CFB %&%P SO, ERE

FESERRIZATH, CFB 8347 SO, ML A pl it —
2R T LA BT 5 A BEE HEBCR, CFB #4347 SO,
R SEBRAE B E IR LA R,

1.1 HRETS FRIBERAT S L6l

SR A4 e 2 S BE SR BE T 20 R T IR
FURFTBAERE . AT BABRAE CFB 4 b R bt 72 vp G
B SO, , AL A HLEL AR 20 B A ER B, AR
RETEZS SRR, o P B 43 1Y 90% LAt 7 AT 4R
TANRETE RS SR B, 78— I IR 2 D] AN ke A=
Oy, W EVERE YRR, BB AR RR 55 AT A,
B 3 T BRI o 1) LA R A B it R v SO, S
PRHEBUE 2 R8RS
1.2 BIRH CaO EWEBEUYEE

S CaO MgO Fl Fe,0, 5% 4 )8 A fb
Y, e 5MA 0 S0, A= s 4 & Rk,
PR IR 2 Z LA BRI, X SO, 1 —E 1
AR, 7 VA BT s i R AR A B 5 B ) Jot
45 Lok T 42 18T SO, A SERRHERLME ™™, B 345
BT K 5 SOH
A,m(Ca0)

K, . =0.005 71 (5

LK, o R E B S B 0 Y B L5 AL, SRR
JKAY % sm( CaO) B A EALAS & i, % 5w (S, )
R RN BB Y, %

1.3 WIPIEITSH

iz T S5 h IRIB AV & =X T SO, sk
HEBGE R . ARS8 AT RIRAK T 850 C ), Bl 5 IR
TR T, B R 4 TR 11 L S I T S 4 K
P, RIS T 850 CHF, BEIR A — 2045 [
FLISEEE E T 0R TR, Ak, B2 i 4 IR AL
R4 AR A i A B SO, , R LU R 45 T 20 A7 7 1Y
A AR AL 2 R A AR B A A S0,

[ S0 B B il BRI S, Y s 1T |
i R AR 2 BRI 87 B B AT, 7346, 25 0, 1)
Sy /NI, CaSO, AEERE W23 & AR IR RS

CaS0O, + CO—— Ca0 + SO, + CO, (1)

SEBRAEAT Y M SRR CFB i &
SERBAEMT L R O A SR AT
2% . ¥FHERITRAMERRIE RN | 3o 2 SR B it

—HHEE,
2 CFBiRPBRIE

CFBARIH K F W BaR T 2 A48 b 13 3
fi., CFB—FGB 2 12 JIi i A1 A1 JK A — A B 1B 1 it
@zli[ll-m] .

2.1 WPRTFERE

CFB 5 7 38 &8 o] b7 9 D32 U8 A K A R 758
il SO, HERL, 72 AL PRIABEIR E T (800 ~900 °C)
PN N B A KA BT S e i SR N AR R A i
SO A AR ES SR G AL (SO, FA R &t fb#
SN A AR RS | Ak 2 v R

CaCO, — Ca0 + CO, (2)
Ca0 + S0, + 1/20, — CaSO0, (3)
A B T A B R S Bl s | CORK — S HE i
BN E R H
2.2 CFB-FGB T %M
NER B i A S IR R AR S AT PR AL

PRIGETIE | 380 220 M /K Rt , ol 0 T o2 2 1 T 0 A< 4 A
TOFMREE 15 C 2247 A 9 SO, HimA MK 1k
WA IEFR G K FE IR A, SEAT AT S, A B
JREREI=H) CaSO, - 1/2H,0 B CIKHEH
2.3 AXRA-AERERTE
AIRAT A BB AR T 2038 LU KA A
B IR MAC A1) 38 Ao ) W2 S P s A RSO, (2
MRS T 43 3 b TR A, X R AR AT VU,
£ SO, 532 BOBRBRES LA KL B A 5 il Ak 25 <
KA RN, A L CaS0O, - 2H,0, 35 3 i K5 SO,
109



ik 4 4 H# K

$23 %

2017 4E45 2 W
I HE,
2.4 EABRBIZHE
21 X5 3 FORE M BLAR T 23 TR He g

P TR 5 AT CFB b &2 1
—Fh AL T2 FeE 1S 600 MW CFB & HLHLAH |

WRAMEZBR T2 2%, MEIZ T E5R
FIRAE , b R T2 A BB AR AN T, 24
Ca/S 7E 2.0 ~3.0, K#&B4r CFB 8 b i 2R AT ik
F190% ~95% . % T2 MR GT Mg A7 A & 3 Ff
AR T 2o ik A

x®1 BWmMIZRER
Table 1 Comparison of desulfurization process
LA Ei % NLR AT LR JRBR AL/ %o B AR 7] B Jeist 79
PN T A WA BRI =90 ATIRAT CaS0, BAK
CFB-FGD >} 11 A B R =90 THAK CaSO; - 1/2H,0 B
KA~ F g BT BRI =95 ARAT a8 5
CFB - FGD 3k i B T 25, Wt Bt &% < ik %) & s A7 R

90% VLI, T SEELBE AR R 2 — 1R, IR BH 2 SO, A
JHR O HECE SR 3R 300 MW 454% CFB & HiHL4H
L EA RS, 8% RGBT AR T A KA -
BIER T2,

AT IRAT — A7 T VR AL T2 - 389 0 B R0 e
o, — Tk 95% L) b $ 5T Kas AT AR s, AR
P B SRR T

3 CFB PR ERmIA

24 CFB My HLAL 75 35 21 98% LA I i 25 A Wit
ROCRA RN L SO, M HRRC R R I B — B AR L
ZARXMELRIAIE SO, B A A2 g iR bR HE R o 23 Pk
Syt BRSSO, A i, SR 9P N T A AR
SMER T 1A A A Jy 3K RT S 3R I A 1) H
b, I 5 S AR RGP RE T AT Sk
3.1 S0, £MERIFER

SO, HYSEBRAE B SR NS s 1T 2805 A
FA K, 38 Ao A AR AR FH o oA R PR SO 1 B 0
FEERR IR, RIL, X F B AR e 19 CFB
g LR B 1T S AR SO, AR B 2
AT,

BIs T S IRIESR R SO, 1Y SERRHEROE
JEME LR R, BIRKERSr CFB fig b Bt K iR 7E
800 ~900 °C ,{HSZPRIZF T H i A7 7632 1 T R TLI &
(), R A LA L 0. @ Sy et
AR A B ARG o B ORI G R A%
[P0 5 ) Bt 52 B4k FH A 55 18 T H I 22 Sl ok
T3 R T A D 55 55 5 B B b IS 17 R i
FRIPIRIFERIOR | AR B P S 58 2 R e PR R Tl
110

Hh [ AR B AR AV T BRI AR B 5% B AT PR R 7
1 MW CFB 5 & afE 17 7 A [R) D3k 4 8 A it e 1k
55 WFFEAN [ SO, A ik Bl PRI () AR fh R B, 356
SAREGEERAE L s, IG5 R . B A R TR
B TE T, SO, AR il i B M B v, 1 I B R 3 2 e
%, PR CRFR b Iz 47 R TS AT e il A 7 2
SEFEAK SO, A pli i i LB A,

6000
5000 /
l/-/-f"'—‘

4000
3000
0 1 1 1 L 1 1 L 1 ]
820 840 860 880 900 920 940 960 980 1 000
RiR/C

« T ELIE
= N HHE
o L FEXE

2000
1000

SO, A i/ (mg » m™)

B 1 SO, & fE MK EE %

Fig. 1 SO, emission value changed with bed temperature
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Table 2 Dry desulfurization performance of a typical CFB boiler ( containing self—desulfurization)
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Table 3 Main parameters of dry desulfurization system

i H Adf
B R ZE R/ (- h7!) 1,025
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Table 4 Main parameters of semi—dry desulfurization

system
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