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Abstract — In this study, the characteristics of methane partial oxidation reaction and effects for
syngas yield over the hybrid catalyst system in which a methane oxidation catalyst was placed prior
to the reforming catalyst in series was investigated for promoting syngas yield by utilizing the
products of oxidation and the heat of reaction. A Pt-Rh/cordierite catalyst was used for methane
oxidation and R67, ICI46-1, shift reaction catalyst (LX821) and 6 wt% Ni/cordierite were used for
reforming reaction. As a result, it was observed that syngas yield was improved in hybrid catalyst
system combined with reforming and combustion catalyst by promoting reforming reaction of
combustion product with unreacted methane. Particularly, the highest yield of syngas was obtained
using the R67 catalyst and Ni/cordierite catalyst for reforming. The 1:1~1:2 weight ratios of
combustion and reforming catalysts were found to be effective in this reaction system. The highest
methane conversion and hydrogen yield were observed at a mole ratio of 2:2 of methane and
oxygen. The methane conversion decreased with increasement of methane mole ratio.
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Table 1. Catalyst for partial oxidation and reforming of methane.

Catalyst Component Company
Pt-Rh/cordierite” 2wt% Pt, 1 wt% Rh, 28 wt% ceria and Heesung Engelhard co.
Zirconia/ALQO,
R67 15 wt% NiO, 85% MgAl,0,, 0.1 wt% SiO, Haldor Topsée co.
(NG reforming catalyst)
ICI146-1 22 wt% NiO, 26 wt% ALO;, 11 wt% ICI co.
MgO, 13 wt% CaO, 16 wt% SiO,, 7 wt% K,0 (Naphtha reforming catalyst)
LK821 Cu/Zn0O/AlL 0, Haldor Tops e co.
(water shift reaction catalyst)
Ni/cordierite” 6 wt% Ni, 28 wt% ceria and Zirconia/ALO, Heesung Engelhard co.

tCordierite: no wt% Alumina, 28 wt% Ceria and Zirconia.
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1. Mass Flow Controller 2. Mixer
4. Thermocouple
7. Three-way Valve

10. Computer

5. U-type Quartz Reactor
8. Water trap
11. Data Transformer
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6. Pressure gauge
9.Gas Chromatography

Fig. 1. Experimental apparatus for measurement of catalytic activity of methane partial oxidation reaction.
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Fig. 2. The effect of temperature on methane conver-
sion of methane partial oxidation reaction; catalyst=
0.3 g, CH/0,=3:2, GHSV=10,000 hr”, 10 mm H,0.
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Fig. 3. The effect of temperature on H, yield of

methane partial oxidation reaction, reaction con-
dition: 0.3 g of catalyst, CH/0,=3:2, GHSV=10,000 hr'.
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Fig. 4. The effect of temperature on CO yield of

methane partial oxidation reaction, reaction condition:
0.3 g of catalyst, CH,:0,=3:2, GHSV=10,000 hr".
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