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Our current lifestyle in the developed countries would not be possible if we did not have access to high performance 
heterogeneous catalysts. These materials lie at the heart of our industrial processes for oil, petrochemicals, polymers, 

pharmaceuticals, energy conversion and environmental protection and ever-increasing demands are being placed on catalysts 
for the future. Very high performance heterogeneous catalysts will almost always demand that considerable attention is 
paid to the detailed nanoarchitecture of the solids. This point will be illustrated by several examples, including thermostable 
gold catalysts for environmental protection, based on the use of nanoflower-structured support decorated with nano-sized 
metal particles. These materials have greatly improved thermal stabilities against conventional materials and this could see 
new applications in several areas, especially environmental protection. Catalysts for the decomposition of methane in low 
carbon footprint conversion of natural gas to electricity can also be improved by incorporation of suitable nanomaterials such 
as medium and wide-pore zeolites. A further example is provided by photocatalysts for biomass conversion to syngas and 
hydrogen, where at the nano level the inhibition of charge pair recombination is required for high reaction rates. The devices 
and procedures available for manipulation of nanoarchitecture include microwave radiation treatment and the use of non-
thermal plasmas. The extent to which these approaches can be used in improving solid catalysts will also be discussed.
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