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Abstract: 

The high-performance of gold-ceria, copper-ceria and gold-titania catalysts in the water-gas 

shift (WGS) reaction relies heavily on the direct participation of the oxide in the catalytic 

process. Although clean Au(111) is not catalytically active for the WGS, gold surfaces that are 

20 to 30% covered by ceria or titania nanoparticles have activities comparable to those of 

good WGS catalysts such as Cu(110) or Cu(100) [1]. Over ceria/Au(111) and ceria/Cu(111) 

[1,2], water dissociates on O vacancies of the oxide nanoparticles, CO adsorbs on metal sites 

located nearby, and subsequent reaction steps take place at the metal-oxide interface. In the 

inverse CeOx/Au(111) catalyst, the moderate chemical activity of bulk gold is coupled to that 

of a more reactive oxide. On the basis of this result, we decided to explore the catalytic 

activity of metal (M= Au, Cu, or Pt) and CeOx nanoparticles dispersed on a TiO2(110) surfaces 

[3,4]. At small coverages of ceria on titania, the CeOx nanoparticles have an unusual 

coordination mode. Scanning tunneling microscopy and density-functional calculations point 

to the presence of Ce2O3 dimers [3]. These dimers are anchoring sites for metal nanoparticles. 

The M/CeOx/TiO2(110) surfaces display an extremely high catalytic activity for the WGS. In the 

M/CeOx/TiO2(110) systems, there is a strong coupling of the chemical properties of the 

admetal and the mixed-metal oxide. The adsorption and dissociation of water probably take 

place on the oxide, CO adsorbs on the admetal nanoparticles, and all subsequent reaction 

steps occur at the oxide-admetal interface [3,4]. 
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Speaker Bio: 

José A. Rodriguez was born in Caracas, Venezuela. He did his undergraduate education at 
Simon Bolivar University, receiving BS degrees in Chemistry and Chemical Engineering. After 
getting a MS in Theoretical Chemistry at Simon Bolivar University, he moved to the United 
States to get a PhD in Physical Chemistry at Indiana University, Bloomington. Currently, he is a 
Senior Scientist at Brookhaven National Laboratory and an Adjunct Professor at the Chemistry 
Department of SUNY Stony Brook. He has co-authored more than 300 articles in the areas of 
surface science and catalysis. His group is doing research in desulfurization processes, the 
synthesis of C1-C4 alcohols from CO/CO2 hydrogenation, and the production of hydrogen 
through the water-gas shift, the steam reforming of alcohols and the photocatalytic splitting 
of water. 


