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An extended investigation on the coordination geometry of transition
metal jons in dilute solutions is reported. A1l experimental techniques
for the structure of solutions and disordered systems probe the first
order correlation function of atomic distribution. The information on
the geometry of atomic distribution are contained beyond the pair correla
tion function. XANES contains such information. In fact the absorption
coefficient can be expanded in a series u(E) = p,(1+3%,) where % are par
tial contributions for scattering pathways 1nvo]ving(p)atoms going from

the EXAFS “2 term to higher order processes Kys¥ygs oo

In this investigation the role of higher order scattering terms_in
th§+XANE§+spec§§a ofofolution§_is reBgrted._Acqueous solutions of Cu ',
NiT, Fe"', Mn", Cr" and VOg , Cr0g , MnQ; at low and high concentra-
tions have been studied. The K-edge of each metal has-been measured at
the PULS Frascati radiation facility with the highest resolution and in
each sample the pH was well controlled. In Fig. 1 we show the good agre-
ement between the experimental and theoretical XANES spectrum of CrO4
tetrahedral cluster.

The expansion of the total absorption in tetrahedral geometry shows
that the successive orders of scattering become negligible with increas-
ing the energy like appear in Fig. 2 where we report the contribution
of higher order scattering pathways to the theoretical total absorption
coefficient for the Cr0, cluster. Moreower we show that for fourfold co-
ordinated meta1(%gns the spectra are fitted by u{E)=p (1+x, +“§) over a
range of 150 eV' ™" and therefore the triplet distribufion %unction can

be measured from the “5 term in experimental spectra.

The variation of the spectra by changing interatomic distance and
central atom and the effect of distorsions from tetrahedral geometry have
been studied. The XANES spectra of octahedral clusters are dominated by
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Fig. 1 - Comparison between the ex- Fig. 2 - Theoretical absorption
perimental K-edge of chromium {up- coefficient for a Cr@, cluster.
per curve) and theoretical multiple Going from top to the bottom the
scattering calculation for Cr0g4 in total cross section, the atomic
solution. contribution (. dashed line), the

single scattering contribution
(EXAFS) and the contributions of
successive order of multiple scat
tering pathways of orders n=3, 4
and 5 are shown.

a multiple scattering resonance where many orders of scattering contrib-
ute. The variation of the lineshape of thi§+resonance with the central
atom is studied. For the K-edge XANES of Cu® solution the effect of te-
tragonal Jahn-Teller distorsion is discussed.

Two electron transitions have been observed at 7 eV and ~50 eV in
tetrahedral complexes.
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