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Fig. 1 Stability test of Ni loaded catalysts for
CH,/CO, reforming reaction
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Fig.2 XRD patterns of different catalysts
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Tablel Ni2P,, binding energy of different catalysts(eV)

MoO, F1

Catalyst Ni(2p;,,) ABE
Ni/Si0, 856. 65 -
Ni-Mo0O,/Si0, 856.11 -0.54
Ni-WO0,/8i0, 856.15 -0.50
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Table 2 Relative content of surface elements of the samples

Surface atom ratio

Sample

Ni/Si M/Ni 0/Si

Ni/Si0, 0.810 - 3.011
Ni-Mo0,/Si0, 0.071 0.005 3.573
Ni-W0,/Si0, 0.113 0.004 3.447
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Table 3 The amount of carbon deposits over the used catalysts

Reaction time The amount of

Catalyst
(%) on stream carbon deposits
(4
(h) (%)
Ni/Si0, 20 0.59
Ni-Mo0O,/Si0, 20 0.47
Ni-WO0,/Si0, 20 0.54
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Fig.3 TEM images of catalvsts after reaction for 20 h
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Table 4 amount of the deposited carbon on the surface

of catalysts measured by XPS

Catalyst Situation n(C)/n(Si)
Ni/Si0, Fresh 0.00
Used 0.28
Ni/SiO, Fresh 0.00
(Mo/Ni=1/9) Used 0.00
Ni/SiO, Fresh 0.00
(W/Ni=1/9) Used 0.03
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Effects of Mo, W Metal Oxide on the Performance
of Ni-based Catalysts for CO, Reforming of CH,

LIU Hai-tao, TIAN Hong, WANG Xiao-lai
(State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics
The Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract; Addition of WO, or MoO; to Ni/SiO, improves the stability of the catalysts in CO, reforming of CH,. The
role of WO, or MoO, was studied by XRD | XPS, TEM | elementary analysis and test of catalytic performance. The
results show that the addition of promoters enhances the electron density of Ni and reduces the deep decomposition
of methane. Meanwhile, the surface relative content of nickel reduced and the content of oxygen increased. Lower
nickel content is benefit to suppress nickels sinter and higher oxygen content can remove surface carbon deposit of
the catalysts, and that appear good stability of the catalyst. The results of TEM and XRD indicate that the addition
of WO, and MoOj is benefit of isolation and dispersion of the metallic Ni.

Key words: Mo, W metal oxide; Ni-based catalyst; Methane; Carbon dioxide; Reforming; Synthetic gas



