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Effect of Ce doping content on catalytic performance of supported Co/ZrO,

catalysts for combustion of methane
WANG Bo-lei, ZHANG Jing, ZHONG He-xiang, WANG Ze-yu, WANG Juan,
WANG He-zhen, LI Duo, PAN Li-wei”
(College of Environmental and Chemical Engineering, Dalian University, Dalian 116622, China)

Abstract: A series of Co/Ce Zr,_ 0, s(x=0,0.1,0.2,0.3,0.4,0.5) catalysts are synthesized via reverse
microemulsion method.The effect of different Ce contents in the microemulsion system on the performance of the prepared
catalysts in catalyzing methane combustion is investigated. The catalysts are characterized by XRD, BET, H,-TPR and
SEM, and their catalytic activities are tested.Results demonstrate that appropriate amount of Ce additives in the catalysts
increases the specific surface area of the catalysts and reduces the grain size, which is favorable to the formation of
homogeneous Ce-Zr-O solid solution,and Co species also enter the solid solution to form Co-Ce-Zr-O ternary mixed solid
solution. Therefore , Ce doping reduces significantly the ignition temperature of Co/ZrO, catalyst.As Ce content increases,
the conversion of methane increases first and decreases then.So there exists an optimal doping content (x=0.3) ,at
which, the catalyst Co/Ce, ;Zr, ; 0, 5 has the highest catalytic activity, with the lowest ignition temperature ( Ty, ) of
340°C ,and the complete conversion temperature ( Ty, ) of S00°C.

Key words: methane; catalytic combustion; catalyst; Ce-Zr-O solid solution; Ce-doped
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