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Abstract: Homogeneous and heterogeneous catalysts have each specific advantages. 
Homogeneous catalysts are typically associated with efficient chemical 
transformations at low temperatures (high selectivity), while heterogeneous ones 
are typically preferred in term of processes (easier regeneration and separation 
processes). 
Here, we will show that it is possible to combine the advantages of 
homogeneous and heterogeneous catalysts by the controlled functionnalisation 
of the surfaces of oxide materials.1 This approach can lead to the formation of 
well-defined “single-sites”, whose performance and stability can be far above 
those displayed by homogeneous and heterogeneous catalysts, e.g. the well-
defined heterogeneous alkene metathesis catalysts.2 It can also provide a way to 
control the growth of nanoparticles and to access highly reactive sites, which 
allows the activation and the transformation of H2, O2 and alkanes at low 
temperatures.1c,3-4 
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