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Effect of different Mn loading on catalytic performance of
Ce-based catalyst for CO oxidation

LI Xiu-feng, LIANG Hong" , WANG Bang-fen
(School of Chemistry and Chemical Engineering, Guangzhou University, Guangzhou 510006, China)

Abstract; In order to improve the catalytic activity of catalysts for the catalytic oxidation of CO, a
batch of xMn/CeQ,-L (nanowire) catalysts with different manganese (Mn) loading amounts were pre-
pared by hydrothermal method and wet impregnation method. The effect of different Mn loading
amounts on the catalytic performance of cerium-based catalysts was investigated. According to the
evaluation of CO activity, 0. 75Mn/CeO,-L catalyst showed the best catalytic performance ( Ty, =129
C, Ty =179 C), which was about 221 C and 171 °C lower than that of CeO,-L catalyst, signifi-
cantly improving the CO catalytic activity of cerium-based catalysts. X-ray powder diffraction
(XRD), N, adsorption-desorption determination ( BET) , X-ray photoelectron spectroscopy ( XPS) ,

Raman and H, temperature reduction procedure ( H,-TPR) characterization were carried out. The re-
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sults showed that 0. 75Mn/CeO,-L catalyst had higher oxygen vacancy content, indicating that an ap-
propriate amount of Mn loading could enhance the oxygen vacancy of CeO,-L catalyst. In addition,
the electrical conductivity of the catalyst was tested by the four-probe method, and it was found that
there was a linear correlation between the electrical conductivity of the catalyst and the catalytic activi-
ty (R*(Tg) =0.998 and R*(T,,) =0.998) and the oxygen vacancy (R ( Iy/1,) =0.999). The
results show that for pure CeO,-L catalysts, loading Mn can effectively increase the electrical conduc-
tivity of xMn/CeO,-L catalysts, thereby promoting the ion migration rate on the catalyst surface and
enhancing the catalytic activity of xMn/CeO,-L. This experiment is conducive to the realization of
low-temperature and high-efficiency catalysis in the vehicle exhaust gas treatment system and reducing
CO pollution.
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Table 1  Catalytic activity and structural characterization of catalysts
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Ce0,-Comm >350 >350 12.4 7.99 -
CeO,-L 349 >350 98.7 12.86 -
0.01Mn/CeO,-L 234 299 107.2 16.44 0.28
0.03Mn/CeO,-L 218 274 117.8 13.21 -
0.06Mn/Ce0,-L 188 241 121.2 16.75 1.71
0. 125Mn/CeO,-L 166 217 124.1 14.06 -
0.25Mn/Ce0,-L 143 207 96.7 12.73 9.48
0.5Mn/CeO,-L 132 185 71.9 11.27 23.54
0.75Mn/Ce0,-L 129 179 56.7 10.69 41.47
MnO_-N 124 206 9.0 17.70 100. 00
MnO, -Comm 113 308 44.3 5.63 -
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Mn loadings
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Fig.4 XPS diagram of cerium-based catalysts with different Mn loadings
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Table 2 Chemical property characterization of the catalysts
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