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Abstract >> To confirm the operating range of two oxygen carriers for chemical

looping combustion system, the effects of operating variables on solid circu-
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lation rate were measured and discussed using a two-interconnected circulating
fluidized bed system at ambient temperature and pressure. Moreover, suitable

operating ranges to avoid choking of the fast fluidized bed (air reactor) were con-
firmed for two oxygen carriers. A continuous long-term operation of steady-state
solid circulation more than 24 hours was also demonstrated within the operating
windows. Finally we could confirm that those two oxygen carriers are suitable for
chemical looping combustion system with high solid circulation rate and smooth

solid circulation.
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Fig. 1. Conceptual diagram of chemical looping combustion
system
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Fig. 2. Microscopic images of (a) OCN706-1100 and (b) NO16-R4
particles
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Table 1. Properties of oxygen carrier particles
Raw materials Mean
Particle (Wt. %) App arent Bul}( particle
dens1t;/ dens1t;1 .
name | Metal size

Supportet/ | (kg/m’) | (kg/m
oxide | promoter (kg/mt) | (keg/om) (um)
OCN706| NiO |Confidential
-1100 (70) (30)

NiO |Confidential
NO016-R4 4,594 1,61 104
016 (70) (30) ,59 ,615 0

4,537 | 1,655 | 125

3= flete] 715 FYshke AEREAMEFC) 9
Ui A Fig. 3(b)oll Uetigich A4 AlA"S 57
HHE71E EARStE 4G5S, 37187 AelE
£, A 2 X (upper loop seal), AFHFE7]E A}
Sl 71255, ARREST] AlolEE, sHt £
(lower loop seal)2 1A% o] Qlom WHE 2t

G EE s skl ofmd AP AL
3719871 BHEEE 1 m7kAl= W7 0.06 mo],
0.1 m Zo]2| &4F(tapered zone)S #X|HA] U7
0.05 m& ZAEHEE stglom, Y7 0.05 mel 77+
o] F dol= 4 mz 37719 F #ol= 5.1 m
ojtt. F7IHkg7] AlE2E W42 02 molH
& £°] 0.8 m= A - S S 2
SO AT WAL 005 molo, A vl A
ol9] gk 0.1 m2 AT, AR 7
S b7 0.1 m, 0] 105 mojo] ARvE7] Aol 2
29 5482 0.09 m, F 0] 036 m= A5}
ot ol2fgt ¥hg7] FHi= 71& W] FEehs 1L
A fres 2ARANM F W] Aele] Ziete]
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Fig. 3. (a) 3D view of two-interconnected circulating fluidized
bed system, (b) mass flow controller arrangement
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Fig. 4. Trend of bed pressure drop versus gas velocity (how to
determine minimum fluidization velocity)
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Fig. 5. Effect of lower loop seal flow rate on solid circulation
rate for two oxygen carriers
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Table 2. Summary of location of each differential pressure
transducer

Height from bottom

Notation Location of the air reactor (m)

(+) point | (-) point
DP 101 Air reactor 0.01 0.90
DP 102 Air reactor 0.97 1.15
DP 103 Air reactor 1.60 2.70
DP 104 Air reactor 2.70 3.81
DP 105 Air reactor 0.10 491
DP 301 Upper loop seal left 2.96 5.22
DP 302 Upper loop seal right 2.96 3.82
DP 401 Fuel reactor 1.67 1.97
DP 402 Fuel reactor 1.67 2.56
DP 601 Lower loop seal left 0.48 1.25
DP 602 Lower loop seal right 0.48 1.36
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