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Continuous Operation of Interconnected Fluidized Bed Reactor for
Chemical Looping Combustion of CH,
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(State Key Laboratory of Coal Combustion, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Chemical looping combustion (CLC) is a novel technology for CO, capture with low energy cost and high
efficiency. In the newly-designed interconnected fluidized bed reactors, natural hematite was continuously tested as
oxygen carrier and CH, as fuel. The effects of operational parameters, such as operational temperature (900 C,

950 °C and 1 000 “C), and thermal power (1.00 kWy,, 1.25 kW, and 1.50 kW), on CH, conversion and CO, yield
were investigated. Fresh and used oxygen carriers were observed by specific surface area (BET) , scanning electron
microscope (SEM) and X-ray diffraction (XRD) , which showed that the BET surface of used sample decreased due to
slight sintering and attrition on the surface. However, the porous structure on the oxygen carrier ensures a sufficient
contact between oxygen carrier and CH,. No agglomeration of used particles was observed. The thermogravimetric
analysis results of used samples showed that the oxygen carrier maintained good reactivity. The feasibility of reactor
design and operation was verified by the continuous operation of interconnected fluidized bed. At last, the hematite

was proved to be a good choice as oxygen carrier.
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PEI R LB TT. TR AR b, Rk I # ek
M5B RRACA, I B8 NI B R 25
RIRA, EER VAR H. BANRETLIH 250 K
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PIES], ERIR—E MR, IR 900 CHHE
£ 950 °C, CHy b3 T Boff 1 AR B 4k 22 7t
= E] 1000 °C, CHy ¥ ALRIFRA B RIGm, H 22
A CHy FAL RN ING KA, INTE 1.25 kW, T
T XIS AT AR RS CH, FARERD 4 20k
F14) S I A A — A F5id B T B S L, eI e g 3 8
S SR R (R T 5 A 1 1A S I YL P R AR AR B AT 7
B, AR B B b 2R 1) SOR A AE RS N (CHy—C +
2H,) , A BRI A2 5 83k (CO, + C—2C0)
PR 255200 CHy F AR LA S CO, R, XA
[ AT R M 2 B, 7E TG TR TR, 45 #4
R (WL RPHE IR CH, i) #5580 CH, #451k
R REAL. & BN AR 5 IR R 22 H R R S
. FTLL, BRF RO A5 9 SR R AR AR L R CHL 15
BRI, 3 Z2 RS, CH, S A S EOHER 52 ke,
MNTTRRAR CH, #5640 %.

90
80 |
70}
§
60
=
& 507 —= p_ =1.00kW,
o .
o 40 —o— P, =1.25 kW,
—— P, =1.50kW,
30 ¢ FMAHU,=0.88 m/s
20 : . . . . .
880 900 920 940 960 980 1000 1020
JRARR IS N 25 T B/ °C
Es5 MiRNEFBAREREBEMARERINEIT CH,
RN
80
—& P, =1.00kW,
75 F —0— P, =1.25kW,
—— P, =1.50kW,
=70 ‘
465t
r
S 60t
@]
55 ¢ /A—/A
50 L . . . . .
900 920 940 960 980 1000
JRRE SN 2R IR/ C
6 MEENBARREMEBREMABRINIEN CO, |
PR



2015 4E 12 A

TR CH, AL EHERAGE B T AL R LS B 5 © 535 -

2.3 |HEMRIES RS

X A B RN S ) 2R AR AR AR o3 A T T
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