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Reduction Characteristics of Oxygen Carriers in a
Pressurized Bubbling Fluidized Bed
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Abstract >> Effects of pressure, temperature, gas velocity, and fuel flow rate on reduction of three oxygen carriers,
SDN70, OC-1, OC-2, were measured and investigated in a pressurized bubbling fluidized bed reactor. Among three
oxygen carriers OC-2 was selected as the best oxygen carrier in view of fuel conversion and CO, selectivity.
However, all oxygen carriers showed good reactivity even at high pressure conditions. SDN70 particle showed
maximum reactivity at 900°C and low reactivity at 950°C. However, reactivity decay of OC-1 and OC-2 particles
at high temperature condition was negligible. The fuel conversion and the CO, selectivity slightly decreased as
the gas velocity increased, whereas they are slightly increased as the fuel concentration increased.
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Fig. 1 Basic concept of chemical-looping combustion
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Fig. 2 Photos of oxygen carrier particles, (a) SDN70, (b)
OC-1, (c) OC-2
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Table 1 Summary of oxygen carrier properties
Raw materials Bulk
Particle v Particle
mame | Metal oxide | L0 dlfg“f‘? size. [um]
0 [kg/m’]
[wt.%] [Wt.%]
NiO Alumina/
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Fig. 3 Schematic of a pressurized bubbling fluidized bed
reactor
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Table 2 Summary of experimental conditions
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Notation Pressure | Temperature |Gas velocity | CHy flow rate
[bar-abs] [°C] [m/s] [Nl/min]
3
Case A ‘5‘ 900 0.058 0.2
6
800
850
Case B 6 900 0.058 0.2
950
0.039
0.044
Case C 6 900 0.049 0.2
0.054
0.3
0.4
Case D 6 900 0.058 0.5
0.6
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Fig. 4 Trends of temperature, pressure and gas concentrations
during reduction of OC-2 particle at 6 bar, 850°C, 0.058 m/s
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