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Making ceria-based materials mesoporous structure using amphiphilic organic compound
(National Institute of Advanced Industrial Science and Technology, AIST-Chubu) ORyutaro
Wakabayashi, Zhang Yuxiao, Tatsuo Kimura

Ceria-based materials having oxygen storage property are utilized for improving the catalytic
performance to purify exhaust gas but prepared as ceria-zirconia-based ones for improving the
thermal stability when used as catalyst supports. In this study, for understanding our gas-
switching NO, storage reduction process in depth, we introduce the success in synthesizing
ceria-based mesoporous materials using amphiphilic organic compounds by spray drying with
our brief survey of the catalytic property.

Cerium(III) nitrate hexahydrate, zirconyl nitrate dihydrate, and citric acid were dissolved in
an aqueous solution of Pluronic P123 where the molar ratio of Zr:Ce was 4:1. Another aqueous
solution of H,PtCls-6H,O was prepared and combined under stirring. A solid sample was
recovered by spray-drying the resultant precursor solution and calcined at 400 °C. A diffraction
peaks was observed in the low-angle XRD pattern of the CeO,-ZrO, sample, revealing the
formation of a mesoporous structure. The wide-angle XRD pattern also showed several peaks
assignable to a solid solution of CeQ,-ZrO,. The N, adsorption-desorption isotherm showed a
type IV behavior. The BET surface area and the total pore volume were 97 m* g and 0.10 m?
¢!, respectively. Barium species were impregnated over the Pt containing mesoporous CeQ2-
ZrO2 catalyst and the catalytic property was briefly investigated by applying a gas-switching
NOx storage and reduction process.
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