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Abstract — In this study, we characterized steam reforming reactions and surface of Ni/Al,O; catalysts. Ni-Mo based
catalysts were prepared by loading Mo as the co-catalyst and reaction activities of the Ni-Mo based catalysts were com-
pared with those of Ni-based catalysts. Through the H,-TPR and XPS analysis it was confirmed that this characteristic
efficiency. O,-TPO analysis was performed to examine the deposition characteristics, bonding structures and evapora-
tion characteristics of carbon deposited on the surface of catalysts after long run experiments were performed for steam
reforming reactions. As the results, it was found that durability was improved in Ni-Mo based catalysts inhibiting for-
mation of graphitic carbon species which reduced reaction activities of the catalysts by strongly interacting with Ni in
the steam reforming reaction.
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Fig. 1. The schematic diagram a fixed bed reactor and experimen-
tal condition.
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Fig. 2. The effect of calcined alumina support over Ni[10]/y-Al,O5
for the conversion of CH,. Reaction conditions : S/C 2.0,
GHSYV 10,000 hrl, balance gas: N, 8.5 cc/min, reaction temp:
500~750 °C.
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Fig. 3. The effect of various promoter over Ni[10]/y-Al,O; for the
conversion of CH,. Reaction conditions : S/C 2.0, GHSV 10,000
hrl, balance gas: N, 8.5 cc/min, reaction temp: 500~750 °C.
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Fig. 4. The effect of Mo loading amount over Ni[10]/y-Al,O; for the
conversion of CH,. Reaction conditions : S/C 2.0, GHSV 10,000 hr,
balance gas: N, 8.5 cc/min, reaction temp: 500~750 °C.
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Fig. 6. Ni 2p spectra of Ni/y-AL,O; catalysts with Mo loading effect
by XPS analysis. (a) Ni/y-Al,O3, (b) Ni-Mo/y-ALO;.

Table 1. Physico-chemical properties of Ni/y-Al,O;, Ni-Mo/y-AlL,O;
catalysts treated various temperatures

Ni[10]4-ALO;  Ni[10]-Mo[0.5]/y-ALO,
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NiO % 0.001 6.56
Ni, O, % 57.55 54.80
NiALO, % 4244 38.63
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Fig. 7. The effect of Mo loading over Ni[10]/y-Al,O; for the conver-
sion of CH, at 750 °C. Reaction conditions : S/C 2.0, GHSV
10,000 hr'.
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Fig. 8. FE-SEM/EDX photograph Ni/y-Al,Oj; catalyst. (a) Ni/y-Al,O3, (b) Ni-Mo/y-Al,O;.
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