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Reaction Characteristics of Oxygen Carrier Particle for Chemical-Looping
Combustor in Fixed Bed and Pressurized Fluidized Bed
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Fluidization Research Center, Korea Institute of Energy Research
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Fig. 13 29l= Aol AMgE 2AEN /I9RES 483X E NSz
eIt 23S werle WA 0.025m, Fol 0.7moln] moA d4tste
FHFE HA87] A8 JEYE ARHAYL. JIGFES AT Qe
Azsigon] Wz 0052m, ol 1.04mst W7 0102m, Eo| 0.62me] @@ o
ZAdtd EARoZHE Folst 1.66m7t HEE 9. Fulrle FF 1mme]
Tl ARz 257 HEisle thEW(perforated plate)E AHS-3sit. HE
Z1ME4 71 Hartmann & Braun Co.2] Advance Optima 2224 O, NO,
NO, NO,, CO, CO;, CHs8) 5 & 1# NFoz A} nPFugrist
55 #8719 AMT AY R APy 7ER 1[4 5l ZAE Jed A
on), 33FH J/IHTEE A8 ALSF 32FHUAY 54, N2 R 4
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Table 1 Gas-solid properties & experimental variables

Fixed bed Pressurized Fluidized bed
Gas
Reduction CH, 13%, 2.3l/min CH; 0.02 mol/min
(CH, 0.3, N2 2.0/ min) (CH, 0.5 !/min + N, balance)
Oxidation O, 8.6%, 2.2/min 0Oz 0019 mol/min
(Air 09, N, 1.3!/min) (Air 20 I/min + N, balarce)
Gas velocity 0.21-0.35 m/s 012 m/s
Particle
NiO wt. frac. 0.59 0.59
Particle dia. 400 2 m (-500+300 4 m) 1814m (-212+150 xm)
Apparent dens. 4080 kg/m’ 4080 kg/m’
Bulk density 1407 kg/m’ 1407 kg/m’
Experimental variables
Solid weight 40g (5.5cm) 553g (H,=0.2m)
Temperature 500, 600, 700, 800, 900, 1000C 700, 900T
Pressure latm 1, 3 atm
. . NiO/bentonite
Residence time NiO/bentonite 40g + sand 20g
Base material NiO/bentonite, Ni/bentonite -
CH; conc. CH; 13%, 17%

-174-



Gas Mixer | —#! Prohester

s

Uit

Fig. 1. Fixed bed reactor.

Fig. 2 Pressurized fluidized bed.
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Fig. 3ol& 500CH¥E 1000C7tx] #URrgo)A AlZte) @& CH, CO: %
CO =¥t ®lmste vehlidt. & 4delAME O, N:O, NO, NO; CO,
CO,, CH: 719 ¥ & &3l on 8499 Feele CHy, COy CO%tol
AeHUYG. afYolN F&L CH, CO, CO9) ulasX(relative concentration)
& YEz glon 7 J¥9 $¥=& CH, CO, CO =9 $o2 e ge
guigtt. agel vehd uisl o] 50Tl e CHie =7t F4dtirs} vt
2 94 719 en CO; ¥=7 43 718 ¥ gl #23dn CoOsxrt
B33 3718 * A9 AT &g YU ol B AF¥L ¢ErEr)
gol(utg-Ao] Wolx) CHot CO2 AfHE vhgige COE APdHe v
&o] $A%7 Qe ARSHUG. 600C ol FdAMe CHo 48 F 5%
7} 243 Z4adtd CHot wi&=A gdx CO9 COnto] vj&HE 3to] &4
gtk 600T oldellM CO; $E9 7% wgx7%E F43) 718 § 93
¥ @& FASAG. Aol Hg FARY CO:9 vEE F33) Fadn CO
=27t 343 Fraged, ol 28 AL L4aFA|AY xgE 44}
1Z=HEAN CHot CO; Boe COZ ARHY) dRoz AHAUY. HA e
71t FAA A HRAE 7L CHotl wiEEHA gov COY $27 &2
CO s=71 ¥& Folu, o Fho] A&Ae 271 F71Y wa 3
7He ¥ 1000CAME BAl gadhe %S JeIY.

Fig. 4dl& §%% ¥387), 17IqtelA wg2x7 700Ce 900CY uf AJte]

-175-



& CHy, CO; ¥ CO ¥=MHE vastd Jehfgt. gl vehd ulg
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Fig. 3. CH,, CO;, CO concentration versus time with temperature.
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Fig. 6. CO; selectivity versus temperature.
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