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Abstract : The autothermal reforming reaction of methane was investigated to produce hyd
rogen with Ni/CeO2-ZrOs, Ni/Al:O3-MgO and Ni-Ru/AlO3-MgO catalysts. Honeycomb metalli
¢ monolith was applied in order to obtain high catalytic activity and stability in autothermal r
eforming. The catalysts were characterized by XRD, BET and SEM. The influence of various
catalysts on hydrogen production was studied for the feed ratio(O»/CHs, H-O/CH,). The O»/C
Hy and H.O/CH,4 ratio governed the methane conversion and temperature profile of reactor. Th
e reactor temperature increased as the reaction shifted from endothermic to exothermic reactio
n with increasing O»/CHy ratio. Among the catalysts used in the experiment, the Ni-Ru/AlOs
-MgO catalyst showed the highest activity. The 60% of CH,; conversion was obtained, and th
e reactor temperature was maintained 600°C at the condition of GHSV=10000h"' and feed ratio
S/C/0=0.5/1/0.5.

Keywords : Autothermal reforming, Methane, Ni, Metallic Monolith, Hydrogen.
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Fig. 1. The schematic diagram of CH,
autothermal reforming reaction.
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Fig. 2. XRD patterns of catalyst.
(a) Ni/Al,O3s-MgO (4:1),
(b) Ni/CeOs-Zr0s.(4:1).
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Table 1. BET Surface Areas of Various Catalysts after Calcination

N, BET Surface Area (m%/g)

Calcination
Temperature
: ) . - . (Ru 1 wt%)
(C) Ni/Al,Os-MgO (4:1) Ni/CeO2-ZrO; (4:1) Ni-Ru/ALOs-MgO (4:1)
800 12.30 12.58 11.98

- 324 -



Vol. 28, No. 3 (2011)

oo
i
1o,
BN
oX
rl

e
LS

N
=2
=
e
s
2
g
@)
IS
X

w{@ . . 0,
i
g 80 -
=
2
£ 60
>
=
5]
- 40 4
I
© —a— OIC=04 Ru{1wt%)-Nif ALOy-MaO
20 —m— OC=0.5 Ru( 1wt%)-NitAL O, Mao
—o— OIC=06 RU{1wt%)-Nit ALO,- M0
0 T T T T T
0.3 0.4 0.5 0.6 0.7 0.8 0.9
S/C Ratio
T 3.0
h1
= (b)
g 25
=t
=
2 2.0 - a3
S ’4?3
=
E 15
o~
T
2 1.0
[=]
£ e O/C=0.4 Rul w3 NifALD MO
Z 05 —m OfC=0.5 Ru{ 1wit%)- NifALO-MgO
= —a— OIC=0.6 Ruf 1wt %)- NitAl,0,-MgO
o~
T 0.0 T T T T T
0.3 0.4 0.5 0.6 0.7 0.8 0.9
S/C Ratio

Fig. 3. H,O/CH, ratio dependence of the CHy
autothermal reforming reaction.
(a) CHy4 conversion,
(b) Hy Yield (Temperature=800T,
GHSV=10,000h ).
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0,/CH4=0.5, (c) O/CH4=0.6.
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Fig. 5. Variation of autothermal reforming
reaction over various catalysts after
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Fig. 7. Variation of autothermal reforming reaction using Ni-Ru/AlO3-MgO catalyst after
start up. (a) CHy conversion, (b) Hy Yield (GHSV= 10,000h ).
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Fig. 8. Variation of reactor temperature using Ni-Ru/AlOs-MgO after start up.
(a)reactorinnet, (b) reactor outlet (GHSV=10,000h ).
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