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Fig. 1 XRD patterns of oxygen carriers
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Fig. 4 the schematic apparatus diagram about TG experiment of oxygen carriers
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Table 1 Effects of different promoters on ceria-based oxygen carriers

Oxygen carriers

10% Ce0,-Al, O,

10% Ce0,-1% Ti0,/Al, O,

10% Ce0,-1% MgO /Al 0,

H, selectivity ~ CO selectivity

H, selectivity

CO selectivity ~ H, selectivity ~ CO selectivity

Temperature( C ) (%) (%) (%) (%) (%) (%)
750 1.65 23.6 10.5 32.2 13.8 35.6
800 24.8 36..0 27.8 46.9 32.2 57.5
850 39.5 36. 1 41.6 56.3 49.3 66.2
900 52.9 51.7 61.0 76.9 62.3 75.6
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Characterizations of Ceria-Based Oxygen Carriers for
Partial Oxidation Methane to Syngas

WEI Yong-gang, WANG Hua, LIU Ming-chun, ZHANG Chi-yuan, LI Kong-zhai
( Faculty of Materials and Metallurgy Engineering, Kunming University of Science and Technology ,
Kunming 650093, China)

Abstract; A new technique of partial oxidation of methane to syngas by lattice oxygen of CeO, in molten salt was

introduced, Ceria-based oxygen carriers were prepared by incipient wetness impregnation, and the characterizations

of oxygen carriers were studied using X-ray diffraction (XRD), O,-TPD and H,-TPR. The thermal gravity analysis

was done at methane atmosphere, and in a reactor with molten salt the 10% Ce0,-Al, O, adding 1% TiO, and MgO

, respectively, were studied. The experimental results show that cerium oxide can easily lose its lattice oxygen and

transformation to CeO, , simultaneity, methane was partially oxidized to H, and CO, and cerium oxide can be cir-

cularly used. The promoters can obviously improve the performances of oxygen carriers, 1% MgO as promoter is

better than others.

Key words: Cerium oxide; Molten salt; Lattice oxygen; Partial oxidation; Syngas



