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Report:

X-ray absorption spectroscopy has been used to study the oxidation state and the local
structure around the transition metal atoms, Ni and Mn, in LaNi;.xMn,Os perovskites.
Several samples (x=0.1, 0.25, 0.5, 0.75 and 0.9), obtained from different synthetic
procedures, have been analysed. The experiments have been carried out at the beam line ID
26 at the E.S.R.F. (Grenoble, France). Absorption spectra have been recorded in both,
transmission and fluorescence modes, at room temperature, obtained equivalent spectrain
the two cases.

Figure 1(a) shows the Mn K-edge XANES spectrafor the LaNi; ,Mn,O3 (x=0.25, 0.5 and
0.75) compounds and Figure 1(b) shows the Ni K-edge spectrum of the LaNipsMngsOz 0
sample, in comparison with those of the reference compounds considered for the Mn**
(LaMnOs), Mn* (CaMnOs), Ni** (Pr,NiO,) and Ni** (LaNiOs), respectively.

All the Mn K-edge spectra show similar features, being the edge position placed between the
LaMnO; and CaMnO; ones, in agreement with previous results reported for the Mn valence
state in the mixed-valence manganites'. X ANES spectra at the Ni K-edge also point to a
mixed valence state for the Ni ions in these systems, but the chemical shift between Ni?* and
Ni** (about 2 eV) is smaller than the one found between Mn®*" and Mn** (about 4.4 eV).
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Figure 1. (@) Normalized Mn K-edge XANES spectra of LaNii.xMnOs (x=0.25, 0.5 and 0.75) compounds
at room temperature. (b) Normalized Ni K-edge XANES spectra of the LaNigsMngs030s compound at room

temperature.

Thelocal structure has been investigated by means of the EXAFS technique?. The first
coordination shell analysis at the Mn K-edge indicates a contraction of the MnOg octahedra
along the LaNi,Mn,Os, series by increasing the Ni content. Accordingly, an expansion of
the NiOg octahedrais found at the Ni K-edge by increasing the Mn content up to x=0.5. This
result agrees with the presence of an effective electronic transfer among Mn and Ni metal
transition atoms, as it has been already suggested by the analysis of the respective XANES
spectra.

Moreover, the EXAFS analysis also reflects the structural change observed in this series
from arhombohedral perovskite (x>0.5) to a orthorhombic perovskite (x<0.5), obtained from

the crsytallographic study®.
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