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Abstract — The autothermal reforming reaction of methane was investigated to produce hydrogen with Ni/CeO,-ZrO,
catalysts. Alumina-coated honeycomb monolith was applied in order to obtain high catalytic activity and stability in
autothermal reforming of methane. Metallic monolithic catalyst showed better methane conversion than that of powder
type at high reaction temperature. It was confirmed that H,O/CH,/O, ratio was important factor in autothermal reform-
ing reaction. H, yield was increased as H,O/CH, ratio increased. Methane conversion was improved as O,/CH, ratio
was increased, whereas, the yield of H, was decreased. The catalytic activity for Ni/CeO,-ZrO, catalyst with 0.5 wt%

Ru loading was improved at low reaction temperature.
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Fig. 1. Fabrication of Ni/CeO,-ZrO, catalyst loaded on the alumina-
coated honeycomb monolith.
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Fig. 2. Schematic diagram of reforming reaction system.
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Table 1. Physical properties of the catalysts

Catalysts Pore volume (cc/g) BET (m%/g) Particle size (um)
Ce0,-Zr0, 0.054 76 37
Ni/CeO,-ZrO, 0.015 20 48
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Fig. 4. Temperature dependence of CH, conversion for ATR over various
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Fig. 3. SEM images of metallic support (a) original state, (b) coated Al,Os, (c), (d) coated catalyst.
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Fig. 5. H,O/CH, ratio dependence of CH, conversion for ATR (reac-
tion conditions : temperature =700 °C, GHSV=12,000 h'l).
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Fig. 6. H,O/CH, ratio dependence of product composition of ATR (reac-
tion conditions : temperature = 700 °C, GHSV=12,000 h™).
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Fig. 7. O,/CH,ratio dependence of CH, conversion for ATR (reaction
conditions : temperature = 700 °C, GHSV=12,000 h'l).
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