www.chinacaj.net
g05%28 ERE N CAE Sl N Vol.27 No.2
2021 4F 3 J] Clean Coal Technology Mar. 2021

ZEFERESLT CaO/EWRER SO, /NO
BX & B B 5 1

KER, ZRA

(AR K felR 53 TA2EBe , ILAR BF 250061)

W OE. RN TR RAREE AT EST R T BLAA LA R R B T 50 &K, CaO 1E A BLAR A
T VA K IAEERAAC R AR I M AL SO, 89 & LR, BORAF A B R A AL R NO, F B CaO 89 & & *F
£ R E R NO ARABACAE R | 7T 2L £ IR BB A, SO,/NO # B A Bk, A TR A& 48 F T st
CaO/ A4 Ji RIS BLABLAN AL Hwe , BB R £ COL R ART R T, ME T FARABNLT
CaO/ £ H i 249 SO,/NO BEABLIR4F M, A THEA P 0,4 CO, % CaO/HF % £ LR SO,/NO # %
v, tER A0, AT S B R @ AR R T 9 B AR R K T F 4858 R NO BB E £ 300~950 °C &
B REAL P CaO/ A % £ 89 NO LI 2L 5 3% #738 An 780 °C vA 4R 52 9L 100% BLAl, 0,325 T
CaO/FF % A BEARALE . €O, CaO 8988 BRAL BB VA B 5 4R 7t R0 SAL BB %4 ) B BL R SO,/NO A
B R ApRIAE R, 0,8 CO, 3 BA/EA T, 42 500~800 °C A CaO/H 7 [ 44 B AK 2 5 IR B I & v 38 e |
BEARACE ARG I 3, NO AR T CaO/AF 7t B BLER SO,, ¥ SO, *F BL A5 A 49 41 4F A, 800 °C B
CaO/#F 7% B B BLIR SO, = NO #938 F 551 4 97.7%F= 93.9%
FIF : CaO; 2 M £.;S0,/NO BEA LR ;iR A4 5 ik AHiR 4548 31
R E 5 £S5 X701 MERFR SRS A XEHS :1006-6772(2021)02-0246-07
Characteristics of simultaneous SO,/NO removal by CaO/bio—char

under fluidization at constant heating rate

ZHANG Chunxiao, LI Yingjie
(School of Energy and Power Engineering , Shandong University, Jinan 250061 , China )
Abstract: The desulfurization and denitrification systems face sever challenges due to the ultra—low emission rules of coal—fired boilers.
CaO-based sorbents can effectively remove SO, from flue gas of circulating fluidized bed boilers. Char can be used as a reducing agent to
reduce NO directly,and CaO plays a catalytic role in the reduction reaction of NO by char. which can realize the simultaneous SO, and NO
removal in flue gas. Based on calcium looping technology for CO, capture, the simultaneous SO,/NO removal performance of CaO/bio—char
was investigated under fluidization at constant heating rate in this study to explain the effect of continuous temperature change on the simul-
taneous SO, and NO removal by CaO/bio—char. The influences of O, and CO, in flue gas on the simultaneous SO,/NO removal perform-
ance of CaO/coconut shell char were discussed. The results indicate that O, can reduce the temperature of heterogeneous reduction of NO
by activating carbon atoms on the surface of coconut shell char. The NO removal efficiency increases gradually with constant rate heating
from 300 °C to 950 °C ,reaching 100% at above 780 “C. The SO, removal efficiency of CaO/coconut shell char is also promoted by O,. The
simultaneous SO,/NO removal is inhibited by the carbonation reaction between CaO and CO, as well as CO, gasification of coconut
shell char. In the presence of both O, and CO, ,the NO removal efficiency increases as temperature increases from 500 °C to 800 °C , while

the SO, removal efficiency firstly decreases and then increases. SO, inhibits the NO removal of CaO/coconut shell char,while NO can pro-
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mote the SO, removal performance. The simultaneous SO,and NO removal efficiencies of CaO/coconut shell char at 800 °C are 97.7% and

94% ,respectively.
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Table 1 Chemical components of calcined limestone

M4y Sio, MgO0  ALO; K,0 Ca0 Fe,05 Si0
Ji sy
B %

2.25 1.53 0.38 0.25 9528 0.28 0.03

R2 MEETESN

Table 2 Element analysis of pyrolyzedcoconut shell char
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Fig.3 Effect of O, on NO removal of CaO/coconut shell char
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IO NO, % 300 mg/m’, SO, ¥ JE 4 1 000
mg/m’ 8 K HE B ZE SR 1 NO, HE ik BR B R 50
mg/m’* , SO, HETHFRME 35 mg/m”, K I iZ HLLH 4 4F
SEBRBEAE R 3 275 v, SEPR AR O 12 637 t, SCR
WA R G AR E R I8 5], AR SR E T AR N
2 090 t, AL FITEAEARF R 300 m? , # B 2T
Bk 3 000 7T/t fEALF L 30 000 Jo/m’, A 4F

I JE SR T FE A AL TS #E 5331 627 T3 ICH1 900 J7
TG, K CaO/MF5E £ SO,/NO B A fit B H7 A 8 5
T SCR Wifs R G s AL R A, C/N BEZR
LM 1.05, Rt A 4E SEBR IR e AR T AE 20 1 565 t, T
CaO SRIFETESIE R4 CO, i B2, AT A I il
RGEA e BB A A5 B T 40 6 000 JT/t, 4%
THFEHR 939 J1 o0, RH CaO/Hf5% £ SO,/NO Bt &
RBREE ARG, BEAEAUNERS 78 G0 v 340 J5E 550 R £ 7] 1
AR AT I/ 588 TT 0, FESERR Tk W H FH A A% BT
RBERRE AR ARG A Y AU R SE £ i
JEAST] A — 2B RRAIK , S5IB ks AR A E , CaO/
BT ARSI SO,/NO HHARTE ZIHAE KRR IK
P CaO/ A=) A5 IR s AL JBE il iy 35

3 & i

D) SFH IR AT WA 0,485 T
CaO/Hp5E A Rl B SO,/NO R ; 0,3 i % Hip 7
FER MR R T RS AR FEAR T CaO/BB5E £ S AH
M5 NO 0 B h B 07 it BE

2) 750 °C VLK CO, X} CaO/# 5 £ [A] Bsf i
B SO,/NO AHMHIVER ., CO,5 CaO AYBRER L 2 1
P T W SO, /E FH A R A5 A i NO ) i AR A
o ££700 CLLLE CO, 5 M7 kA AL 0T, Hi
55 752 ES NO AR R A,

3) 1 500 ~ 800 °C, CaO/ M 72 £5 1 M fit§ 550 % Fifi
YL T v T, Ak 3 e B AR S . 0,
CO, [F] I 77 7ERT CaO/ BB 7¢ & WEER NO A B i 2 it
YEM .

4) SO, % CaO/# 7 FE WL B NO & #1111
NO X CaO/BB5EFEMIFR SO, AEHEH, A A
H1 S0, F NO ¥ FE 433114 300 107°Fll 500x107°, 800
C B CaO/ T2 AL BF LR SO, A NO [850% 43335
#) 97.7%H1 93.9% , 11 11 SO, H1 NO #5354 6.9%
107°H130.5x107°,
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