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Voronoi tessellation analysis is an effective 3-dimensional (3D) approach to
building atomic clusters with one central atom that can be applied for extracting and
indexing structural units in complex materials.!> According to Voronoi original
algorithm,®> a convex Voronoi polyhedron (VP) can be built by connecting
perpendicular bisectors between a central atom and all of its first-shell neighboring
atoms, which may be indexed as <n3, n4, n5, n6...>, where ni denotes the number of
i-edged faces on surface of this polyhedron. Each VP should be embedded in a
corresponding convex Voronoi cluster (VC), which is composed of a solute (center)

atom and its neighboring solvent (shell) atoms (configurations of some VCs and

corresponding VPs refer to Fig. 6 in Ref. [2] or Fig. 1 in Ref. [4]). Thus Zni also
represents the number of the shell atoms in eac VC, i.e., CN parameter around the
central atom. Voronoi algorithm also requires that all VCs should be closed structural
units, which could be formed by piling up a set of Delaunay tetrahedrons with the
common vertex at an atom (the central atom of VC),’ so that their surface should be
composed only of triangle faces, i.e., they could be regarded as deltahedra.® Then take
into account Euler's formula
V-E+F=2 (1)

where V', E and F denote the numbers of vertexes (occupied by atoms), edges and

faces of VCs, respectively. V' (CN), F and E should satisfy the following equations:

3E=2F=Zi><ni

V=05F+2 )

i Xni
Evidently, 2 must be divisible by 6. According to the aforementioned method,
various kinds of VCs could be extracted from structural models and correctly indexed.
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