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CH; Combustion Characteristics of Oxygen Carriers in a
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Abstract >> To compare reduction reactivity of oxygen carrier particles, CHs combustion characteristics were
measured and investigated in a bubbling fluidized bed reactor with increasing CH4 concentration from 10 to 100
%. Among five oxygen carriers (OC-1, OC-2, SDN70, C14, C28), OC-1, OC-2, SDN70 particles were selected
as better oxygen carriers from the viewpoints of fuel conversion and CO; selectivity. However, some oxygen carriers
showed lower fuel conversion and CO, selectivity even though they have high oxygen transfer capacity. Therefore,
we could conclude that not only TGA tests to measure the oxygen transfer capacity but also fluidized bed tests
to analyze exhaust gas concentration should be performed to select better oxygen carrier without misunderstanding
of carriers reactivity.

Key words : CLC(HjA|<=2<¢14), Oxygen carrier particle(At4~ g4 A}, Reduction(EH-4), Fluidized bed(H-5%),

CH4(H|E}), Oxygen transfer capacity(AtaAE=F)
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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, (d) C14, (e) C28
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Table 1 Summary of oxygen carrier properties

Raw materials
Particle Bulk | Particle
name Metal oxide /lfupport density size
N romoter Kke/m> m
[wt.%] [wi%] [kg/m’] | [um]
NiO Alumina/
SDN70 [70%] Magnesia | 2285 | 75212
NiO Mainly
0C-1 [70%] oy | 2075 | 75212
NiO Alumina/
0c2 [70%] Magnesia 2341 | 75212
CaMn0.9Mgy.
Cl4 O35 = 1555 75~212
[100%]
CaMn0.775Mg
C28 0.1Ti0.125035 - 1841 75~212
[100%]
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Fig. 3 Schematic of a bubbling fluidized bed reactor
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Table 2 Comparison of measured oxygen transfer capacity,
CO; selectivity, and relative concentration

Measured Relative concentration
maximum CO, [%] @ 50% CHa input
Particle | oxygen |selectivity

name transfer @50%

capacity” |CH, input co €O CH,

e oc1 [%]
ol 0c-2 SDN70 9.9 99.2 077 | 9923 | 0.00
SDN70

s c14 0C-1 12.2 99.7 000 | 9973 | 0.02

A C28
o2 o 0C-2 9.7 99.5 0.54 | 9945 | 0.00
0 10 20 30 40 50 60 70 80 90 100 Cl4 9.2 95.1 0.00 95.10 4.90
CH, concentration [%] 28 7.6 97.1 0.00 97.10 2.90

Fig. 7 CO; selectivity versus CH4 concentration during re-
duction of oxygen carriers
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