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Abstract: 

Nanotechnology in heterogeneous catalysis holds promise for the development of practical catalysts with precise control of the component phases, such that not only their activity, but also their selectivity for a specific product is optimized. In our work, we investigate metal clusters of gold (Au), platinum (Pt), or copper (Cu) stabilized in oxide matrices as active redox catalysts for fuel processing and fuel cell applications. 

The properties of nanoscale gold-cerium oxide will be reviewed in the context of the CO oxidation and 

water-gas shift reactions at low temperatures. A new approach to stabilize these catalysts taken by our group will be discussed. While gold is a superb oxidation catalyst, if prepared as nanoparticles on oxide supports, no consensus has yet been reached in the literature on the type of active site of gold responsible for the catalysis or on the nature of the gold-support interaction. We will present evidence that for the low-temperature oxidation of CO by gaseous oxygen, gold nanoparticles catalyze the reaction without assistance from the support. On the other hand, gold nanoparticles are spectator species in the water-gas shift reaction on Au-CeOx or Au-FeOx. The activity resides with positively charged gold clusters strongly interacting with the oxide support, Au-O-Ce or Au-O-Fe. The number of these sites is a function of the cerium oxide surface properties, while their stability depends on the reaction conditions. Clearly, this puts to test some of the most widely accepted notions of supported metal catalysts. It calls for different synthesis methods that will lead to stable atomic or cluster distributions of metals in oxide matrices. A new family of low-cost catalysts for clean energy production can now be realized.  
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