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摘要 The direct decomposition of N2O was investigated over a series of magnesium cobaltite catalysts, MgxCo1-

xCo2O4 (0.0 ≤ x ≤ 1.0), which were prepared by the thermal decomposition of stoichiometric amounts of 

magnesium hydroxide and cobalt acetate. The thermal genesis of the different catalysts from their precursors was 
explored using thermogravimetric analysis, differential thermal analysis, and X-ray diffraction. Texture analysis was 
carried out using N2 adsorption at –196 °C. We found that all the catalysts that were calcined at 500 °C have 
a spinel structure. N2O decomposition activity was found to increase with an increase in the spinel structure’s 

magnesium content. The influence of alkali cation promoters (Li, Na, K, and Cs) on the activity of the most active 
catalyst in the MgxCo1-xCo2O4 series, i.e. MgCo2O4, was also investigated. The sequence of the promotional 

effect was found to be: un-promoted < Li < Na < Cs < K-promoted catalyst. The reason for the increase in 
activity for the added alkali cations was electronic in nature. Additionally, the dependence of the activity on the 
K/Co ratio was also determined. The highest activity was obtained for the catalyst with a K/Co ratio of 0.05. A 
continuous decrease in activity was obtained for higher K/Co ratios. This decrease in activity was attributed to 
the elimination of mesoporosity in the catalysts with K/Co ratios > 0.05, based on N2 adsorption and scanning 

electron microscopy results.
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Abstract： The direct decomposition of N2O was investigated over a series of magnesium cobaltite catalysts, 
MgxCo1-xCo2O4 (0.0 ≤ x ≤ 1.0), which were prepared by the thermal decomposition of stoichiometric amounts of 

magnesium hydroxide and cobalt acetate. The thermal genesis of the different catalysts from their precursors was 
explored using thermogravimetric analysis, differential thermal analysis, and X-ray diffraction. Texture analysis was 
carried out using N2 adsorption at –196 °C. We found that all the catalysts that were calcined at 500 °C have 
a spinel structure. N2O decomposition activity was found to increase with an increase in the spinel structure’s 

magnesium content. The influence of alkali cation promoters (Li, Na, K, and Cs) on the activity of the most active 
catalyst in the MgxCo1-xCo2O4 series, i.e. MgCo2O4, was also investigated. The sequence of the promotional 

effect was found to be: un-promoted < Li < Na < Cs < K-promoted catalyst. The reason for the increase in 
activity for the added alkali cations was electronic in nature. Additionally, the dependence of the activity on the 
K/Co ratio was also determined. The highest activity was obtained for the catalyst with a K/Co ratio of 0.05. A 
continuous decrease in activity was obtained for higher K/Co ratios. This decrease in activity was attributed to 
the elimination of mesoporosity in the catalysts with K/Co ratios > 0.05, based on N2 adsorption and scanning 

electron microscopy results. 

Keywords： nitrous oxide,   cobalt oxide,   magnesium cobaltite,   spinel,   alkali promotion     

收稿日期: 2010-09-26; 出版日期: 2010-12-09 

引用本文:   

.Nitrous Oxide Decomposition over Alkali-Promoted Magnesium Cobaltite Catalysts[J]  催化学报, 2011,V32(2): 264-272 

.Nitrous Oxide Decomposition over Alkali-Promoted Magnesium Cobaltite Catalysts[J]  , 2011,V32(2): 264-272 

链接本文:  

http://www.chxb.cn/CN/ 10.1016/S1872-2067(10)60174-X      或     http://www.chxb.cn/CN/Y2011/V32/I2/264

没有本文参考文献

[1]
Lucie OBALOVá1,*, Květuse JIRáTOVá2, Katerina KARáSKOVá1, Frantisek KOVANDA3.Simulation of N2O Abatement in Waste Gases by Its 

Decomposition over a K-Promoted Co-Mn-Al Mixed Oxide Catalyst[J]. 催化学报, 2011,32(5): 816-820



[2]
Moon Hyeon KIM*, Dong Woo KIM.Parametric Study on the Deactivation of Supported Co3O4 Catalysts for Low Temperature CO Oxidation

[J]. 催化学报, 2011,32(5): 762-770


