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On the bindings in two-component oxides
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Summa ry

The bindings in AG"'IO

metal axides may be described by harmonic commen-
surabilities between the spatial carrelation of the peripheral $pelectrons of
the metal and the valence electrans af axygen on the one side and the peri-
pheral d electrons of the metal on the ather. The harmny is described by inte-
gral commensurability matrix elements. Between VOM and MnOM a change in

binding  accurs. Whereasin Ti0 and VO a collective correlation (bvevc). may be
formed and causes an atomic occupancy of 0.85, in MnO the number of consti-
tutional vacancies (lacunae) would become too great so that the c. correlation
is replaced by S5 Besides a 2'=gv§_corre1ation is found being f;apped by the ¢
correlfionfno ther change in the electron count is found between A3d, Ad4d and

A5d elements. While there are few indications of a participation of the A2sp
electrons in the binding of A3d oxides, in Add or A5d oxides the participation
af the A3d or A4f electrons in the el correlatioh appears suggestive.

This participation, favoured by the high compliance of 3d or 4f electrons, must
be considered as a cause of the frequently accurring heterotypism between A3d,
A4d,and A5d oxides. The high compliance of -the d or f electrons describes the
generally accepted metal-metal interactions in Ay phases. Numerous structural
phenomena in A6"'100M phases,not understaod so ng may be explained by de-
monstrating that they obey crystal chemical rules formulated by the con-
cepts of the plural correlations model.



Introductign

An energetical interpretation of the transition metal oxides, reviewed by 74Rao,
75Pie,74Ti1,76Eyr,81Eyr,81Che presupposes assumptions on the band structures
reported and referenced by 71Goa and 74Raa. An inference of the electron spa-
tial correlatians within and between the bands (86aSch) might provide a test
for the compalibility of the proposed band structures with the experimenta
results since the energy of the correlations has an influence on the bands.

In part 1 of this analysis (875ch2) it was found that an interpretation of
the two-component oxides is possible when for instance the Ti3sp electrons are
in a commef;g_corre]ation with the 02sp electrons while the T1'3d4 electrons are
in the be correlation. In Ti0y phases the e' and c correlation form a united
or collective correlation g=e'vc , i.e. e' and ¢ conform approximately to one
and the same lattice g of the averaged correlation (86aSch}. If the occupation
of the collective correlation becomes too high then the e' correlation will be
precipitated from the g correlation i.e. it forms a correlation of its own and
does no Tonger take part in a e'vc correlation. As an example the phases Ti0.h, V0,
and Mn0 of the NaCl type may be considered.

Ti0.h(Lhtp NaCl,SR7.87) has the atomic occupancy NAo(At)=0.85. Using the
count Ti3°803°5 yields a(N-13.6,47.6)=4.18R=e(2)=c(4)=g.(4). The ¢' correlation
pmvlda electro conductivity while the g correlation causes the lacunae. This
binding is compatible with earlier band assumptions (71Goo p. 230,249) and has
the collective property. alse

While VO(LhtpNaCl) is (86bSch) essentially isodesmic to Ti0.h,and,a metallic
conductor (74Rao), there is no stable “Cr0"and the green MnO(NaCl) is an in-
sulator (74Rao p.2). Because of this property a g correlation like that in Ti0.h
is not probable in Mn0 and the e correlation of TiOh becomes more
localized relative th%orre1atiun around the 0 atoms and the corre-
lation of the Mn3sp electrons around the Mn atoms. A cause for such an abrupt
transition from the collective to the Tocalized correlation type shall be pro-
posed in the following analysis of the bindings.

The above model allows a binding analysis utiliz-

ingﬁgrystal chemical rules collected in it. The surprising phenomenon that



NEIpIUl LU reauers Wil unauswgreg ObjecLions. 1ne mentdl presence 0T tne ruies
of the model is indispensable for own attempts 10 mgke a binding analysis.

For abbreviations and symbols see the Appendix of 87Sch2.

6
A0y phases

while many suboxides have been found in TiDM and \ll'.)M 5 in CrDM the inter-
mediate phase poorest in O is Cry04.h. The cause f‘orfthis remarkable difference
must be the increased e'=bve electron contribution of Cr which prevents a
collective spatial correlation of the electrons to be formed as in V80 etc.

Nevertheless in Cry05.h the binding may be of the collective type and the ;ouww

F;‘opnsﬂ will admit this:

The phase Cr203.h(,lH203,R4.6,5R2.31O,23Dav.draw1‘ng 645ch p.198) may corres-
pond foi!ouivga binding analysis {86aSch) to the binding
a(Cry04.h,N= 72,204 ):H4.96;13.59ﬂ:th(£15J12/3)= g2,

The ¢ correlation may . be united with the ¢


































































