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THE PRINCIPLES DETERMINING THE STRUCTURE OF
COMPLEX IONIC CRYSTALS

By LiNus PAULING
RECEIVED SEPTEMBER 5, 1028

1. The Relative Stability of Alternative Structures of Ionic Crystals.—
The elucidation of the factors determining the relative stability of alter-
native crystalline structures of a substance would be of the greatest signifi-
cance in the development of the theory of the solid state. Why, for ex-
ample, do some of the alkali halides crystallize with the sodium chloride
structure and some with the cesium chloride structure? Why does ti-
tanium dioxide under different conditions assume the different structures
of rutile, brookite and anatase? Why does aluminum fluosilicate, Al,SiOs-
F,, crystallize with the structure of topaz and not with some other struc-
ture? These questions are answered formally by the statement that in
cach case the structure with the minimum free energy is stable. ‘This
answer, however, is not satisfying; what is desired in our atomistic and
quantum theoretical era is the explanation of this minimum free energy
in terms of atoms or ions and their properties.

Efforts to provide such a treatment for simple alternative structures,
such as the sodium chloride and cesium chloride structures and the fluoride
and rutile structures, have been made with the aid of the Born potential
expression and modifications of it. Assuming that all jons repel each
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Polyhedron Coérdination number Minimum radius ratio

Tetrahedron Em@EHK 4 A/3//2 -1 =10.225
Octahedron E/\Etk 6 V2~ 1=0.414
Cube Ak 8 V3 —1=0.732
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