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Report:

The spinel structure is a near to ided case for DAFS studies, since some of the diffraction
peaks (i.e. 220, 422, 620) are amost completely due to the scattering of atoms located in
the tetrahedra sSites, while other peaks (i.e. 400, 444) are due to scattering from octahedral
sites only. We are in the process of characterizing the spinel phases formed during the
manufacturing of high temperature refractory ceramics. Phase characterization include
conventional X-ray powder diffraction, dso performed a high temperature, and XAS and
Mbsshauer spectroscopies. It is of great interest to determine the cation crystal chemistry in
the spind structure of the as synthesized materia, and the cation distribution between the
spinel and the coexisting phases. As the Diffraction Anomalous Fine Structure (DAFS)
technique seems to be of great promise for the Site sdective characterization of the vaence
state and coordination of the cation in the spinel structure, we attempted data collection in
DAFS mode on synthetic and natura Cr-rich and Fe-rich spinel samples.

Unfortnnately, no signal could be obtained on the Bragg diffraction peaks at the Cr K edge



(5.99 keV) on the synthetic and natural Cr-rich samples of interest.

DAFS and resonant scattering dam were then successfully collected on pure magnetite and a
Fe-rich natural chromite. The resonant scattering data have been treated for the extraction of
gte resolvedf information, in order to determine the mean valence of Fe in each site from
the chemical shift of the Fe K edge (7.11 keV). Below are shown the raw DAFS spectra
measured on the (2 2 0) and (4 0 0) diffraction peaks of magnetite, corresponding to
scattering from tetrahedral and octahedra Sites respectively.
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The spectra have been obtained by integrating the diffraction Bragg peak a each incident
radiation energy. In spite of the long counting times, the spectra are rather noisy, due to the
low flux of the incident beam in the energy region close to the Fe K edge. It is however
possible to discriminate a dight edge shift corresponding to the change in the mean oxidation
state of Fe located in the tetrahedral (Fe**) and the octahedral sites (Fe***). Extraction of
quantitative information from the DAFS spectra seems unlikely, given the poor datistical
signal of the spectra, however attempts are in progress in order to link the qualitative
information obtained from the DAFS measurements with the results of the multispectra
Rietveld refinements performed on the powder data collected in resonance scattering mode.



