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Summary

The analysis of probable spatial correlations of electrons provides bonding
types for many, especially meta11ic,A"B; phases (M=undetermined mole num-
ber)swhich were not classified with respect to bonding type before, i.e.
which could not be interpreted by the earlier valence models. The structural
systematics of the A“B; phases (n=homologous class number of element) reveals
that here not only two correlations determine stability and structure of
intermediate phases but even three. The A4"’10 atoms contribute only
one or less than one valence electron into the b correlation and the re-
maining d electrons form an extra spatial correlation e which distinctly
influences stability and structure of the compounds (plural-correlations
model). This specific electron count is a reason for the remarkably high
number of compounds in Aa"'loB; mixtures and also for the challenging com-
plexity of their crystal structures. Furthermore the frequently noted uni-
formity of structures for variing n finds an easy explanation by the assump-
tion that not all d electrons of the A" atoms take part in the valence
electron correlation. It is found that the intermediate phases of A“ag
alloys may be collected into different classes according to their site num-
ber ratics. The main classes are the brass-1ike phases, the NiAs-like phases
and the Si-1ike phases. Various structural phenomena are explained by the
plural correlations model in a simple manner and numerous new experimental
and theoretical problems arise from the analysis of the types of spatial
correlation of electrons. The indications for a lattice-like binding are
now quite numerous, a search for more direct consequences of spatial corre-

lation of electrons appears rewarding.
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Introduction

The crystal chemistry of A"B; mixtures has been reviewed for instance by

62 Run, 64 Sch, 65 Aro, 68 Hul, 69 Lun, 72 War, 74 Cor, 77vSc, 78 Fra,

80 Cor, 81 Hul. The present review intends to contribute to the valence
problem of these mixtures by as$igning a bonding type (binding) to many
crystalline phases. Reference to a phase is made by a Structure Reports
citation (SR) and by citation of a source for the phase diagram (phd).

From the SR reference the workers are readily found who own the merit of
having solved the structure. The binding is analysed by means of the plural
correlations model, a valence model for metallic phases (f2aSch, this refe-
rence should be known in order to avoid misunderstandings, also the abbre-
viations and brief notatjons used below are collected and explained there)
The spatial correlations of electrons are formed by rearrangement of the
electron pair density in the peripheral parts of the atoms durinytheprocess
of compound formation. Since this rearrangement is the only which happens
during compound formation, spatial correlation is a reliable fundament of
any valence model. It is clear that a first analysis Tike the present one
can neither be complete nor free from mistakes, but it may be a first step
on the way to analyse the electron spatial correlations in the stable com-
pounds. Generally the proposals for the bindings in a mixture should be con-
sidered as a whole. It is helpful to plot for a considered mixture four
simple functions of the mole fraction Eé of the second component: the elec-
tron distances d in b, e,and in ¢ correlation, and the site number ratio
Eéﬁl of the number of sites per cell in the c correlation (S") and in the b
correlation (S').

When a series of wrong proposals has been assumed then probably the
proper electron count has been missed. It is generally a difficulty of
inference that a model parameter 1ike the electron count finds its justifi-
cation only by a considerable number of proposals, or ultimately by the
whole interpretation. An example of an electron count which is presumably

not the most favourable one is Nio’lOAsa’lo. The d electrons of Ni are assumed
te be in correlation with the d electrons of As although they are quite dif-
ferent in their behaviour. Franzen (1978) has stipulated an influencial d
band in AB, alloys and therefore the electron count should perhaps be ni0-10.8
Asa’o’ln, 7.e. besides the b correlation of the valence electrons there is an
extra e correlation occupied only by d electrons of Ni and below both a <
correlation is the quasi composition independent background of b and e.









































































































