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A recent renaissance of research on the catalysis of gold nanoparticles has been 

inspired by the discovery of the unique function these small particles have as they 

approach particle size dimensions where the inert bulk properties become less relevant 

and the active surfaces on quantum confined particles provides sites for new reaction 

pathways.  The unique ability of gold nanoparticles to selectively activate oxygen to form a 

peroxo intermediate and ultimately hydrogen peroxide from gas-phase hydrogen and 

oxygen and their utility for the industrially relevant epoxidation of propylene will be 

discussed along with DFT calculations and modeling that describes connection between 

particle size and catalyst activity.  One challenge for the utilization of gold as a catalytic 

metal has been the ability to synthesize uniform particle sizes within microporous 

frameworks that provide the high surface areas required for industrially relevant reaction 

rates.  In addition, the ability to characterize these particles is also particularly challenging 

given the highly diffracting network in which these particles reside.  A novel synthetic 

approach to synthesize particles within the microporous framework and the in-situ 

characterization of the evolution of the gold species involved in particle formation will also 

be discussed.  
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