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The control over the characteristics of metal nanoparticles (NP) is a key point in order to control their final 

properties. In many cases NP are stabilized by ligands, limiting their growth - i. e. determining their size and 

shape -, and keeping them well dispersed - i. e. avoiding their coalescence. These ligands are chemically bonded 

to the surface of the NP and can thus affect their behavior, for instance leading to the formation of networks 

finding interesting applications in sensors, or in catalysis, either by altering the properties of the metal or directly 

by blocking some of the metal sites. We have developed a family of hybrid materials, allowing obtaining from 

ultra-small Ru NP to ordered materials in a precise manner. Also, the control of the electronic properties of the 

ligands present on the surface allows to understand and modulate the activity and selectivity of metal NP used 

as catalysts. For instance, weak donor ligands promote the hydrogenation of nitrobenzene leading to a more 

active catalysts. Finally, ruthenium nanoparticles can be finely tuned by adding a second metal. These bimetallic 

nanoparticles have been successfully used as catalysts in the selective 5-hydroxymethylfurfural hydrogenation, 

which is a promising intermediate for the synthesis of a wide variety of chemicals and alternative fuels based on 

bio-refinery. 
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