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Oxidation reaction : exothermic (800-13007C) M+ 502 — MO (D)
Reduction reaction : endothermic (400-800C) CH; + 4MO — CO, + 4M ()
M : Metal MO : Metal Oxide
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Table 1. Experiment condition

Particles NiO/LaAl;O;s
Method Isothermal H, reduction and oxidation
Isothermal CH4 reduction

Inert gas N»

Reduction gas H, (13.0%, 100ml/min), CH4 (5.02%, 100ml/min)

Oxidation gas Air (100ml/min)

Temperature 900C
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195 w w w w w Table 2. Comparison of two type oxygen
—e— NiO(60Wt.%)/LaAl,,0,4[H,] —O— NIO(B0Wt.%)/LaAl, 0,[CH,] . X ]
—a— NIO(TOM.%)LaAL O.[H;] —O— NIO(ZOWL%%)LaAl, O g[CH,| carrier particles on Oxygen transfer capacity
—v— NiO(80wt.%)/LaAl,,0,4[H,] —v— NiO(80Wt.%)/LaAl;;0.5[CH,]

—a— NiO(90Wt.%)/LaAl, 0 g[H,] —A—

NiO(90Wt. %)/LaAl,,0.4[CH,]
v Oxygen transfer capacity [%]
EQ NiO content - ) )
z o NiO / LaAl;;O1s [NiO / bentonite
: [%]
H, CH,4 H, CH,4
60 12.16 = 10.51 | 13.60 13.07
70 14.21  12.76 | 1491 14.33
Time min] 80 16.57 @ 15.25 | 18.27 16.47
Fig. 2. Typical weight change with time 90 19.93  18.37 | 19.25 18.47
(NiO/LaAl;10,5 at 9000(:)
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Fig. 3. Degree of carbon deposition for
NiO/LaAl; 105 and NiO/bentonite
particles at 900C.

NiOw.%

Fig. 4. Attrition loss(CAI) for NiO/LaAl; 1015
and NiO/bentonite particles.

Table 3. Comparison of two type oxygen carrier particles on circulation rate and amount

ltem Solid circulation rate | Initial solid inventory Additional amount of
particle (based on CAI)
NiO wt.% A B A B A B
60 1 0.99 1 1.12 1 0.23
70 0.85 0.85 0.91 0.96 1.03 0.42
80 0.73 0.73 0.74 0.82 1.06 0.86
90 0.63 0.65 0.73 0.68 1.09 1.05

A : NiO/bentonite, B : NiO/LaAl;1O1s
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