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Predicting realistic shape and structure of nano-catalysts under working 
conditions: Are we there ? 
Metallic and bimetallic nano-catalysts typically operate under high-pressure and high-temperature conditions, and this reactive 
environment may substantially influence the structure and the surface composition and therefore the reactivity of these nano-
materials. Theoretical studies of catalytic properties are often investigated on model systems (extended surfaces and/or small 
nanoparticles) where no account is taken for the possibility that the catalyst surface composition can be modified after the gas 
exposure [1]. This is a serious drawback that may prevent reliable description of the catalyst reactivity that mainly depends on the 
configuration of the surface. Nowadays, modeling the equilibrium structure and the shape of nano-catalysts in a “realistic” reactive 
environment is still a barely studied subject and remains an extremely challenging task.
Recent works in the group were focusing on the prediction and the study of the structural changes of metallic and bimetallic systems 
under reactive gas and on their related catalytic properties [2-5].  Different theoretical approaches based on Density Functional 
Theory (DFT) calculations, Monte Carlo (MC) and ab-initio molecular dynamic (AIMD) simulations were developed to predict 
“realistic” catalytic surfaces under reaction conditions. In this talk, I will present an overview of our main recent results and I will focus 
on the advantages and limitations of the developped theoretical approaches. 
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