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Abstract >> Batch type reduction-oxidation tests were performed to check effects
of temperature, pressure, gas velocity, and capacity on reduction characteristics
of mass produced particle in a 0.5 MWth chemical looping combustion system.
The fuel conversion and the CO, selectivity increased as the temperature in-
creased and as the gas velocity decreased. However the CO, selectivity showed
the maximum and decreased as the capacity increased because the CO emis-
sion increased. The results show that high temperature, low gas velocity and low
inert gas concentration are preferable to ensure high reactivity of oxygen carrier
in the fuel reactor.

Key words : Chemical looping combustion(# 7] Z 53 <1 4~), Oxygen carrier(2F 4
A2 9] 4}, Batch test(3] #4] A &), Fuel conversion($d 84 3}-&), CO,
selectivity (CO, A1 B &)
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Fig. 1. Conceptual diagram of chemical looping combustion
system
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Fig. 2. Microscopic image of N016-R4 particle
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Table 1. Summary of particle characteristics

Properties Particle LR
Main component NiO (70 wt.%)
Particle size range (um) 34-248
Average particle size (pm) 105.0
Bulk density (kg/m’) 2,017
Geldart’s claffification Group B
Supplier KEPCO RI

Air reactor
cyclone
Air
reactor
Upper
loop seal

Fuel reactor

Lower m | pmpy Fuel reactor

loop seal preheater
Air reactor
preheater

Fig. 3. Three dimensional view of 0.5 MWth chemical looping
combustion system
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Table 2. Typical composition of natural gas

Component Content (vol. %)

CH, Methane 91.31
C,He Ethane 5.48
C;Hg Propane 2.03
i-C4Hio i-butane 0.46
n-C4Ho n-butane 0.51
i-CsHi, i-pentane 0.02
n-CsHy, n-pentane 0.01
N, Nitrogen 0.18
CO, Carbon dioxide 0.00

Total 100.00
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Fig. 4. Trends of (a) flow rate, (b) temperature, (c) relative con-
centration, (d) fuel conversion and CO; selectivity during re-
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