
 

 

 

 

 

 

 

                                                                                   
 

 

 

 

Abstract: 
Charging of supported clusters on oxide films can occur spontaneously for films of thickness of 

1-2 nm via direct tunneling from the metal support [1,2]. This effect, which has been 

demonstrated for the case of gold atoms and clusters, can significantly modify the shape and 

chemical reactivity of supported metal clusters [1,2]. The presence of extra charge on the 

supported metal nanoparticle can have significant effects on catalytic reactons. Thin oxide films 

can also become active catalysts thanks to their structural flexibility [3] or nanoporosity [4]. 

Activation of supported metal clusters can be obtained also by doping an oxide film with 

transition metal atoms incorporated in the inner layers [5-8]. We will discuss the ability of Mo 

 Moold. Whereas CaO(Cr) impurities in a CaO (MgO) matrix to act as charge donors to adsorbed g

is electrically inactive due to the different  Crfeatures a robust electron donor characteristic, MgO

stability of various oxidation states. Based on our findings, we develop general rules on how to 

optimize the electron-donor characteristics of doped oxide materials and thin films and how this 

can be used to tune the catalytic properties of supported nanoparticles. 
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