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Computational Modelling of Bimetallic Nanoparticles
Bimetallic nanoparticles (nanoalloys) are common materials of choice for various applications.
However, determining the chemical ordering in nanoalloys, which often defines their
properties, is very challenging. We developed a method to determine the lowest-energy
chemical (atomic) orderings in nanoalloys by first-principles Density Functional Theory (DFT)
calculations combined with a Topological (TOP) approach [1,2]. The method allows one to
efficiently predict the most stable ordering patterns of atoms in bimetallic crystallites
comprising up to thousands atoms. So far the applications of the method have been focused
on nanoalloys used in catalysis and energy technologies, for which surface atomic ordering is
key for the reactivity. Among the studied nanoalloys were PtCo [3,4], PtNi [5], CuNi [6], PdRh
[7], PdX [1,2], PtX (X = Au, Ag, Cu) [8,9].
Our method to calculate chemical orderings will be outlined and its applications illustrated by
results for catalytically relevant bimetallic nanoparticles. This modelling method helps to
accelerate design of tailor-made bimetallic nanoalloys for various technological needs. It also
allows deepening general understanding of the chemical bonding in nanoalloys and their
reactivity.
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