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ABSTRACT

For gaseous fuel combustion with inherent CO. capture and low NOx emission,
chemical-looping combustion may yield great advantages for the savings of energy to CO:
separation and suppressing the effect on environment. In chemical-looping combustor, fuel is
oxidized by metal oxide medimm in a reduction reactor, Reduced particles are transported to
oxidation reactor and oxidized by air and recycled to reduction reactor. The fuel and the air are
never mixed, and the gases from reduction reactor, CO; and H;O, leave the system as separate
stream. The H;O can be easily separated by condensation and pure CO; is obtained without any
loss of energy for separation. In this study, five oxygen carrier particles such as NiO/bentonite,
NIO/YSZ, (NiO+Fe;0:)/YSZ, NiO/NiALOs, and Co,0,/CoAl20s were examined from the viewpoints
of reaction kinetics, oxygen transfer capacity, and carbon deposition characteristics. Among five
oxygen particles, NiO/YSZ particle is superior in reaction rate, oxygen carrier capacity, and carbon
deposition to other particles. However, at high temperature (>9007), NiO/bentonite particle also
shows enough reactivity and oxygen carrier capacity to be applied in a practical system,

F2IIME0 : Chemical-looping combustor(v} 3 =34 7} 2 Q4 7)), Carbon dioxide(e] 4t}
g A), Nitrogen oxides(Z A4t3}E), Power generation('Z#), Oxygen carrier
particles(4FAF < 9} 2})
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Fig. 1. Concept of chemical-looping combustion
system.
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Fig. 2. Comparison between chemical-looping combustion system and conventional power generation system.
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Fig. 3. Schematic diagram of TGA.
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Table 1. Raw materials and preparation methods of five oxygen carrier particles

Metal Raw material .
Particle name | oxide Prepatllflaot:ion
wt. % Metal oxide Supporter me
- . . aluminum nitrate Coprecipitation
NiO/NiAlO, 30 |Nickel(l) nitrate nonahydrate Impregnation
NiO/bentonite Commercial NiO powder |bentonite powder Mixing
. . . (Zirconium nitrate hydrate)+ . .
NiQ/YSZ 60 {Nickel(II) nitrate (yttrium nitrate hexahydrate) Dissolution
. + |Nickel(II) nitrate (Zirconium nitrate hydrate)+ ) .
(NiO+Fex(s)/YSZ | 60 FerOs (yttrium nitrate hexahydrate) Dissolution
Cobalt(I1) nitrate . . Coprecipitation
Cox0y/CoAlz04 60 hexahydrate aluminum nitrate nonahydrate Impregnation

"NiO : FexOs mole ratio= 7:3
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Fig. 7. Weight change of five oxygen carrier particles
in reduction.
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