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Abstract : The Co and Ni catalysts supported on ALLO; for partial oxidation of methane producing hydrogen were synthesized
using impregnation to incipient wetness. And the promotion effects of metals such as Mg, Ce, La and Sr in partial oxidation of
methane over these Co/Al,Os and Ni/Al,O; were investigated. Reaction activity of these catalysts for the partial oxidation of
methane was investigated in the temperature range of 450~650 C at 1 atm and CH,/O, = 2.0. The catalysts were characterized by
BET, XRD and SEM/EDX. The results indicated that the catalytic performance of these catalysts was improved with the addition
of 0.2 wt% metal promoter. The Mg promoted Co/Al,O; catalyst showed the highest CH, conversion and hydrogen selectivity at
higher temperature than 500 C. The Ce and Sr promoted Ni catalysts superior to Co-based catalysts in the low temperature range.
The addition of metal promoter to Co/Al,O3 and Ni/Al,Oj; catalysts increased the surface area.
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Figure 1. Methane conversion and H, yield as a function of tem-
perature over Co/Al,Os and promoted Co/ALO; catalysts.
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Figure 2. Methane conversion and H; yield as a function of tem-
perature over Ni/Al,Os and promoted Ni/Al,Os catalysts.
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Figure 3. Methane conversion and H; yield as a function of tem-
perature over 10Co/Al,03, 10CoMg/Al,O3 and 10Co1Mg
Al O; catalysts.
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Figure 4. Methane conversion and H, yield as a function of tem-
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Table 1. Surface area of various catalysts

Catalyst Surface area (mz/g)

10Co/ALO;3 153.64
10CoCe/Al,O3 154.63
10CoLa/Al,O3 157.74
10CoMg/ALLO; 162.02
10N1/AL,03 157.44
10NiLa/ALO; 156.34
10NiCe/AL,O3 163.10
10NiSr/ALO3 168.42




A 9
80
*
70 - 5 g
3 g
E 60 &
g 8
S g
4 ®
2 50+ e o
g g 2
8 o 10Co/ALO,
o 40 1 v 10CoCe/AL0,
o * 10CoMg/AlLO,
° A 10Ni/ALO,
30 4 o 10NiCe/ALO,
o 10NiSHALO,
¥
o
20 T T y T T T T T
400 450 500 550 600 650 700
Temperature (°C)
100
90 4
,v o
~ 804 v
S x ¥ 8 v
N . oo 8
2
5 701 g §
2 8
I3 8 g
3 60 B o
& 8
oo *
50 -
v
40 1
(o]
]
30 T T T T T
400 450 500 550 600 650 700
Temperature (°C)
70
60
o ¥
50 =
s i
3 @
£ 40 - o
= ¥ 8
5
Q
8 5 8
g 30+ 4 10Co/AL,0
n g o 0/ALO4
o 0 3 v 10CoCe/ALO,
© 20 ~ 8 o * 10CoMg/Al,O,
y v A 10NALO,
10 o 10NiCe/Al,0,
o 10NiSH/ALO,
0 T T T T T
400 450 500 550 600 650 700

Temperature (°C)

Figure 5. Methane conversion, H, selectivity and CO selectivity as

a function of temperature over 10Co/Al,O3, 10CoCe/
AlLO3, 10CoMg/Al;03, 10Ni/AlO3, 10NiCe/AlOs, 10NiSt/
Al,O;3 and 10NiLa/Al,Os catalysts.
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