
Modelization of Pt-based nanoalloys: Co-Pt, a typical ordering system, and Ag-Pt, an hybrid one 
between ordering and demixion. 
 
 
Due to the correlation between atomic arrangement and physical properties, ordered nanoalloys are 

particularly interesting in the field of catalysis, magnetism, or optics. By reducing the system size, from 

alloy to nanoalloy, a lot of questions arise : Is chemical ordering conserved ? What is the morphology 

of nanoalloys ? What is the properties evolution as a size function ? Is there a coupling between 

segregation and core ordering ? This thesis is dedicated to two systems : Co-Pt, a typical example of 

ordering and Pt-Ag, hybrid system between ordering and demixion. To answer these questions, we 

performed Monte Carlo simulations in different ensembles with semi-empirical manybody potential 

within the Second Moment Approximation (SMA) of the density of states which allows atomic 

relaxations. This potential has been fitted to ab initio calculations within the density functional theory or 

to experimental data, according to bulk ordering and surface segregation of each system. 

 

Firstly, the bulk phase diagram of these systems is characterized by our model and compared to the 

experimental ones. Then (111), (100), and (110) surfaces are studied to check the segregation 

inversion observed for Co-Pt system, where Pt slightly segregates on compact (111) and (100) 

surfaces, but we observe a pure Co layer on the (110) surface. At the contrary, Pt-Ag system shows a 

strong Ag segregation on (111) surface. Secondly, nanoparticles of different sizes (from 1000 to 10000 

atoms) and shapes (truncated octahedra, decahedra, or icosahedra) are analyzed considering 

chemical composition on each site (vertex, edge, (111) and (100) facets and core) and compared to 

reference systems (surfaces and bulk) on the whole range of composition. For Co-Pt, we get ordered 

structures similar to the bulk ones and similar to surfaces for facets. The bi-dimensional phase 

(√3 × √3)R30, purely due to surface effect, impacts core ordering, even more for small clusters. For 

Pt-Ag, we get a strong Ag segregation on surface coupled with a Pt sub-surface enrichment, and a 

stable L11 phase in the core. This ordered structure may appear with a single variant or with multiple 

variants, leading to an onion-like structure. 


