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Summary
The stability of the oxides of B!**-8(=all::

energetically by spatial correlations of electrons when it is assumed that
the valence electrons of the shell nsp of the B compenent form a lattice-like
distributed correlation (b} of their own, with cell b , while the (n-1)d,
(n-1)sp,and (n-2)d or f electrons of the B component together with the 0252p
electrons form a lattice-like core-tied torrelation (g), with cell g,being in
harmonic commensurability with b and with the crystal cell a. This interpre-
tation amounts to a coherent crystal chemical systematics of the Bl"‘BOM

'18) elements may be interpreted

phases. The Lewis rule of octet completion.is effective although most Bnsp
electrons and the 02sp electrons are not in the same band. The electron spins
not compensated in the 0 atoms enjoy compensation by Bnsp spins. However, the
influences described by Lewis' rule are only a part of the bonding, the other
parts being provided by the harmonies between the crystal cell a, the cell b,
and the cell g. Therefore, phases having ne integral oxidation number may be-
come stable. Numerous stability phenomena and structural phenomena in Bl”'SOM
phases not understood so far find an energetic explanation and criteria for
stability and structures are sharpened. The present systematics suggestsmany
new experiments.



= 200 =

Introduction

Several new crystal chemical rules for inorganic phases could be formulated
using the concepts of the plural correlations model (86Sch), a model contri-
buting to the problem of dependence of stability on electron numbers (02
Lew,26Hum). These new rules allowed an analysis of the bonding types (bind-
ings) in the Ai"'IOOM phases {(87Sch, a list of abbreviations used in the
present study may be found there). The bindings a#ford arguments for the
stability of compounds and for their structures. The mentioned interpretation
of the A1 100 hases suggests to seek also an interpretation of B1 8OM
phases reviewed | b ;;Sam 74Raw,75Pie,82Tro,85Yi1 and others. A first problem
to be solved in a binding analysis is the electron count, i.e. the finding
of the numbers of electrons belonging to the various correlations. Electron
shells having the same band energy frequently have a.common correlation. In
cases lacking a calculated bandstructure the electron count must be sought
by trial and error; a count yielding good bindings is more probable than a
count yielding no bindings. It was a remarkaple result of the Al"'IOOM
binding analysis that here the 02sp electrons were not in correlation with
the 3d electrons of an A3d element, but with the 3sp electrons. Following
the plural correlations model, in an inorganic phase there must exist on the
one hand a valence electon correlation which contributes a part to the bonding,
and on the other hand a wre eefron  correlation which must be in harmonic com-
mensurability to the structure and to the valewg efdvon correlation. Striking1$
fairly many electrons were found to take part in the cire gleton correlation,
and this result will be corroborated in the present analysis. The inference
of a binding analysis (86Sch) presupposes the knowledge of all incident
crystal chemical rules.

Conventionally, the binding in an oxide is described by an oxidation state
of the cation which indicates the number of electron pair bonds and the num-
ber of lone electron pairs at thecation. Certainly such a description may be
understood as an electron spatial correlation proposal as each bond implies
a spatial correlation of two electrons and as the localization of a lone pair
is also a kind of spatial correlation. However, unfortunately all parts of
this conventional spatial correlation proposal are independently correlated
and this is far from reality. Actually all bonds and lone pairs are ingredi-
ents of an embracing common correlation implying all interactions between
bonds and between lone pairs. This common correlation must be lattice-like
as it exists in a crystal.

Another shortcoming of the conventional approach to the valence theory of































































