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Surface redox reactions for tuning the surface composition of bimetallic 
nanoparticles and their catalytic properties: the contribution of Poitiers catalysis 
laboratory
Bimetallic catalysts have emerged as an important class of heterogeneous catalysts since they have played a significant role in 
petroleum refineries, especially in enhancing the octane number of gasoline. After this discovery, a number of bimetallic catalysts 
have been reported for a range of reactions including oxidation, hydrogenation, hydrogenolysis, and reforming reactions. The 
properties of bimetallic catalysts are significantly different from their monometallic analogues. Indeed, the modification of a 
monometallic catalyst by the addition of a second metal is an important approach for tailoring the electronic and geometric 
structures of the nanoparticles to enhance their catalytic activity and selectivity. In many cases, bimetallic nanoparticles have 
higher catalytic efficiencies than their monometallic counterparts, owing to strong synergy between the metals. 
Nowadays, many research activities are devoted to the development of new bimetallic catalysts, because of the tremendous 
demand for high-performance catalysts for various practical applications. Because of the presence of a second metal component, 
the complexity in preparing these materials increases, and in many cases it is the method of preparation which determines the 
final structure, and hence properties, of these materials.
During this presentation, the preparation of various supported bimetallic systems for applications in the transformation of bio-
renewable substrates and in energy will be presented, with a focus on the surface redox reactions developed in our research 
group since the 1990s. The preparation of bimetallic M1-M2 catalysts by surface redox reactions occurs at the surface of the 
monometallic M1 nanoparticles and an oxidized form of the M2 modifier and is governed by the electrochemical potential of 
the species implied in the reaction. This process can be direct (direct redox reaction or galvanic replacement) or may involve an 
intermediate reducing agent activated at the surface of M1, as H2, for reducing the oxidized form of the M2 modifier (refilling or 
catalytic reduction).
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