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Catalysis using physical mixture catalysts

Abstract:

The global economy is heavily reliant on the sustainable energy sources. Among these, the catalytic conver-
sion of biomass and hydrogen energy production are long-term and important subjects. To date, the alloyed 
nanoparticle catalysts have proven to be the most active materials, particularly in terms of the chemical-phys-
ical interaction among metal atoms during the alloying process. However, the alloying process tends to com-
promise the electrochemical potential between the multi-metals, resulting in an imbalance between oxidation 
and reduction reactions. Our research demonstrates that by physically separating the catalytic components or 
placing them at a spatial distance, we can almost double the reaction rate compared with that achieved with 
the corresponding alloy catalyst across a wide range of chemical oxidation and hydrogenation reactions. The 
discovery of this catalytic effect: a cooperative mixture enhancement, provides an alternative approach to the 
design of multicomponent heterogeneous catalysts.
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