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Effect of promoters on structure, performance and carbon deposition of
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Abstract: Mechanochemical method is utilized to prepare Ni-Al,O; catalysts modified with Co, Fe, Ce and Zn
promoters , respectively ,and the impact of promoter on the structure, CO methanation performance, and surface carbon
deposition of Ni-Al,O; catalysts is investigated. The composition, structure, and surface characteristics of the catalysts
before and after the reaction are analyzed by means of characterization methods such as X-ray diffraction (XRD) , H,
temperature-programmed reduction ( H,-TPR) , N, low-temperature physical adsorption ( BET) , and thermogravimetric
analysis (TG-DTG) .Results show that the loading of Fe promoter can promote active component Ni to disperse on the
surface of the Al,O; support, improving the existence form of nickel aluminum spinel ( NiAl,O,),and enhancing the
interaction between the active component and the support. This catalyst exhibits better activity and selectivity , with CO
conversion, CH, selectivity,and CH, yield of 96. 03% ,89. 05% ,and 82. 6% ,respectively.Based on XRD analysis of the
catalyst after reaction and TG-DTG carbon deposition loss test under oxidizing atmosphere, it is found that the catalyst
modified with Fe promoter presents better anti-sintering ability and anti-carbon deposition performance.
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