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Sudy on CuO-CeO: Catalysts Doped with Alkali and Alkaline Earth Metal
Oxides by ISitu DRIFTS

ZOU Hamrbo, CHEN Sheng-zhou, WAN G Qi-ying, L IU Z-li, L IN Wei-ming
School of Chemistry and Chemical Engineering, Guangzhou Universty , Guangzhou 510006, China

Abgtract CuO-CeO: series catalysts are the effective catalysts for the selective CO oxidation in hydrogerrrich gas. The adsorp-
tion specieson the CuO-CeO: catalysts doped with akali and a kaline earth metal oxides were investigated with in stu diff use re-
flectance FTIR spectroscopy (inrsitu DRIFTS) technique. The results showed that a bane at 2 106 cm™*

pecies, appeared on the CuO-CeO: catalysts. In the reaction atmosphere, the intensity of this band increased first and then de-

, due to the carbonyl

creased with increasing the temperatures. It was noted that the main active adsorption sites of the CuO-CeO- catalysts were Cu*
species. At lower temperatures, the carbonyl species were desorbed from the surface of CuO-CeO: catalysts in the revershble
form, while they were desorbed mainly in theirreversibleform at the higher temperatures. A sharp peak at 3 660 cm™* , attribu-
ted to the geminal Ce(OH) . group , was also gpparent on the surface of reduced CuO-CeO- catalyst. The peaks at 1 568, 2 838
and 2 948 cm™ ! were attributed to formate species and the peaks centered at 1 257 and 1 633 cm™ ! were assgned to carbonate
species. CO could react with the active hydroxyl species and generate formate species. At higher temperatures, the C—H bond
of formate species could break and form carbonate species. These two species would decrease the performance of CuO-CeO: catar
lysts at higher temperatures. The stronger IR peaks attributed to CO. and formate species were observed, moreover there was
still a weak IR peak assigned to carbonyl speciesfor CuiLiiCerQ catalyst when the temperature was above 180 . It was shown
that as the electron donor , the doping of Li-O on CuO-CeO: catalyst could contribute to theirreversble desorption of CO at low-

er temperatures and inhibit the adsorption of H: on the catalytic surface, and benefit the formation of formate species as well.
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Although the amounts of CO adsorption on CuiMg:CesG and CuiBai Cee G catalysts were much more than other catalysts at
lower temperatures, they were mainly desorbed in the reversible form, which had no contribution to the selective CO oxidation.

Keywords Selective carbon monoxide oxidation; CuO-CeO: series catalysts; Inrsitu DRIFTS; Gas adsorption
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