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Abstract — Co and Ni catalysts supported on Al,O; for partial oxidation of methane producing hydrogen were syn-
thesized using impregnation to incipient wetness. The activities of these catalysts for the partial oxidation of methane
was investigated at 1 atm and CH,/O,=2.0 in the temperature range of 450~650 °C. The reaction activity of Ni/AL,O;
and Co/Al,O; catalysts with different loading was investigated. And the beneficial effects of Ni addition to Co/Al,O4
and the promotional effects of Ce and La addition to Ni/Al,0; and Co/Al,O; were investigated. These catalysts were
characterized by XRD and SEM/EDX. Comparing catalyst loadings, 10 wt% Co and 10 wt% Ni were found to be opti-
mal at the experimental conditions. The 10 wt% Ni/Al,O; and 10 wt% Co/Al,O; catalysts in partial oxidation of meth-
ane showed CH, conversions and CO selectivity close to the thermodynamic equilibrium levels, but showed lower H,
selectivity than equilibrium level. The addition of Ni to Co/Al,O; exhibited higher H, selectivity but beneficial effect
was not observed in the CH, conversion. Addition of Ce to Co/Al,O; and addition of La to Ni/Al,O; improved the CH,
conversion level and H, selectivity.
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Fig. 1. Methane conversion and H, yield as a function of temperature
over Co/Al,O5 catalysts: (a)650 °C, (b)550 °C, and (c)450 °C.
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Fig. 2. Methane conversion and H, yield as a function of temperature
over Ni/ALOj; catalysts: (a)650 °C, (b)550 °C, and (c)450 °C.

785ole 7Co-3NVE 95t 54 Holar St A Sle] A9
450 °CollA ukg-EHdo] FA3) adhs Zo® Yehdid o) &
a0] A whE NS O] FHAE Holr o]e] ER1E 9Jgh 7}
ZQl #Ao] Ied Zlo7 Helr},

CoZuliellA] Las} Ce 5552] H7havE 24k ] $l8te] 10 wi% Co
o La%} Ce w55 0.2 wi% 3718191 10CoLa/ALO; F7H2} 10CoCe/
ALO,; FE A FskL o)F Ful| 2 ZARE HHEAS Fig. 400 U
ERfSITh. NiFglol A Laot Ce w579] H7Fasks 2kl 918t
10 wt% Ni Fllef] La$} Ce 5555 02 wit% F71510] AlZ=% 10NiLa/
ALO; Z1|2} 10NiCe/ALO; FU|E FAFS HE§-E5402 Fig. 5ol 1}
ERARIEE Co FrllellM= Cedr 71eE FHaljollA e SA4S
ERigl e, Ni Foll= Las 3715 Suljolld add S4&
ERGITE. o] 'EARIA ] o gk EAJ7kA0] W9} QP g slel oJgt
NiALO,%} CoALO,%] /3 Aol W& Z1 07 Helth,

Ladeng ‘5[201 Co/ALO°I14] 0.1 wt% Ni, Pt, Rh, Ru, Pd]
7k} 4 wt% ©|38k2] AFelE Fey0,, Cr,0s, La,0;, Sn0,2} K,02]
Vs 2ARIIE AE4S) H7RE 10 wi% Co/ALO,S] A4S
723 K oJake] W Lo A% sk alglon o= o v &

y
o

o,

=]
=4

A



80
(@)
70 -
: 60 -
N
o
S 501
|2}
3
L 40
o
o
© 304 | _¢— 1CoINI/AI03
E‘ —m— 3Co7Ni/Al;03
O 20 | —e— 5C05Ni/Alp03
—y— 7Co3Ni/Al,03
104 | —A— 9Co1Ni/AlyO3
0 T T T T T T *—e
0 1 2 3 4 5 6 7 8
Time on stream (h)
70
60 (a)
50
S
~ 40 -
3
8
> 30
[\
st —e— 1Co9Ni/Alx03
20 1 | —m— 3Co7Ni/Aly03
—e— 5C05Ni/Al,03
104 | —w— 7Co3Ni/AI,03
—a— 9Co1Ni/Al03
0 T T T T T T - =
0 1 2 3 4 5 6 7 8

Time on stream (h)

Fig. 3. Methane conversion and H, yield as a function of temperature
over Co-Ni/ALO; catalysts: (a) 650 °C, (b) 550 °C, and (c) 450 °C.
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Fig. 8. XRD patterns of various catalysts after reaction ((ANi,
NiO, ONiAl,0,, [1CoAlLO,, ACo, @Co;0,, #NiCo,0,, Il
7-ALO;).
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(B) reaction: (a) and (d) SEM (%500); (b) and (e) Ni; (c) and
(f) La.
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