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Natural Gas Combustion Characteristics of Mass Produced
Oxygen Carrier Particles for Chemical-looping Combustor
in a2 Batch Type Fluidized Bed Reactor
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ABSTRACT

Natural gas combustion characteristics of mass produced oxygen carrier particles were investigated
in a batch type bubbling fluidized bed reactor. Five particles, NiO/bentonite, OCN601-650, OCN702-1100,
OCN703-950, OCN703-1100 were used as oxygen carrier particles. Natural gas and air were used as
reactants for reduction and oxidation, respectively. During reduction reaction, high fuel conversion and
high CO; selectivity were achieved for most of oxygen carriers. During oxidation, NO emission was very
low. These results indicate that inherent CO, separation and low NOx combustion are feasible for the natural
gas fueled chemical-looping combustion system. Among the five oxygen carriers, OCN703-1100 particle
was selected as the best candidate for demonstration of long-term operation in large-scale chemical-looping
combustor from the viewpoints of fuel conversion, CO; selectivity, CHs concentration, and CO concentration.

KEY WORDS : Chemical-looping combustion( ™} <=

Eh2r), Natural gas(Z$A712>)

TCorresponding author : hjryu@kier.re.kr

4%), Oxygen carrier(AFA8 o G2}, COy(]4ks}

Aol vlol e oA thange] FRE, o]
ARstEbAE HIRS SV A v E o] A&H R
S7vetal Qi FAlelt) S —&gﬂzﬂ L]
G AHEd CO, wiEHe] AA 2471A ¢
80% ol’ds AAE dlFE 1 @r 17 Aol A
EsE Aoz geA . AF7A o A

Trans. of the Korean Hydrogen and New Energy Society(2009. 4), Vol. 20, No. 2 151



U P ot o,
M = ¢
Ach
NN
)y
i
I
o
B oo
[‘_u
®
S
o
o
N
1y
SN
r
B>

»~

A 7IAARE] AA 7] wAeEA] 7had
(CLC, chemical-looping combustion)”] &2
el A EEeo] #e]dn glo] COs ¢
2]g 4= 213l thermal NOx2] o] ¢l

q

X

= & |o ol

i
ey
_>;1_1‘
3
=)
Y
O
:?L_"

|
kl
L;op
o
N
[>
(- [

Fig. 12 mjAlc &4 7kadar]e) 7] 7y

o el e mpeb o] A

o o

My
:

N2 COz Hzo
Oxidizer Reducer

7
@, o

Air CHa4

Fig. 1 Conceptual diagram of chemical-looping combustion
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Table 2 Composition of natural gas

Components Content [vol. %]
CH4 88.4857
CoHs 6.8617
C3Hs 2.9631

i-C4Hio 0.6991
n-C4Hjo 0.7222
i-CsHiz 0.0337
n-CsHip 0.0089

N2 0.2256

Particle

NiO/bentonite, OCN601-650,
OCN702-1100, OCN703-950,
OCN703-1100

Static bed height [m]

0.4

Table 3 Properties of five oxygen carrier particles

Temp. [C] 900, Isothermal . Average particle Nlc.kel Bulk density
Particle X oxide 3
diameter [ j1m] o [g/em™]
(Red./Pur./Oxi./Pur.=10/10/30/10min) x wt. %
Method - -
10 cycle NiO/bentonite 159 6 1.2372
Purge gas N (2.0 £ /min) OCN601-650 115 0.9654
Reactant gas Natural gas (0.2 { /min) OCN702-1100 84 1.3054
ged“:“‘t’n) * Na (1.8 ¢ /min) OCN703-950 110 70 12773
eactant gas . .
(oxidation) Air (2.0 ¢ /min) OCN703-1100 159 13942
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