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Abstract 
 
Gold nanoparticles display unique catalytic properties not exhibited by bulk gold in CO 
oxidation, epoxidation of propylene and the selective oxidation of alcohols. Although 
metallic gold is generally considered to be inert towards hydrogen, gold also displays 
high activity in the hydrogenation of unsaturated compounds. The nature of the gold 
active sites for hydrogenation (metallic Au vs. Au3+ ions) has not been established yet. 
Despite the availability of methods to synthesize supported gold particles in the 
nanometer size domain in a controlled manner, the preparation of catalysts containing 
very small, subnanometer gold clusters with a high thermal stability remains a challenge. 
Here we present results for gold catalysts prepared by leaching nanometer-sized gold 
particles from ceria-supported gold. In situ X-ray absorption spectroscopy shows that 
such a leached Au/CeO2 material contains isolated Au ions. These ions are ideal 
precursors to subnanometer metallic gold clusters upon reduction. Their activity in 1,3-
butadiene hydrogenation is extremely high, at least one order of magnitude higher than 
the nanometer sized gold particles in the unleached precursor catalyst.  
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