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Report:

Sulphur atoms present a variety of coordinaion environments by metd ions in naturad sulphides, despite the
crysta chemistry of these mineras being dominated by three main cubic crysta structure types: pyrite, Fe’ [l Szt
|, sphalerite, zn' [S ! ] and galena, Pb° [So] (where t gtands for tetrahedrd and o for octahedra
coordination). Thiospinds and complex sulphosdts are dso common sulphur-rich minerds.

Pyrite-type minerds are disulphides containing anionic dimers |Sg|:; accordingly, the tetrahedron around each
sulphur aom is formed by another sulphur plus three metal atoms. These are coordinated by six sulphur atloms
each one from adigtinct dimer.

Minerds with zinc blende (sphaerite) crystd structure typify the so-called “tetrahedral structures” where
both congtituting atomic species are tetrahedraly surrounded by the species of opposite sign and gdenais the
prototype of “octahedral structures” with the same reasoning gpplying to lead and sulphur, now in octahedra
coordination. The coordination polyhedra (tetrahedra or octahedra) of suphide anions (S ) and M > cations are
both symmetry-congtrained to geometrica regularity in these crysta structures.

The photon energy range available a beam line ID-21 alows to study both S K-edge and M L-edge on the
irradiated point in a MpSq sulphide and, consequently, to assess the conjugated influence of the nature
of coordinating metal atoms and geometry of their arrangement over the electronic state of
sulphur.

A totd of about 4400 scans alowed to obtain 79 good qudity XANES spectra in fluorescence yield mode:
K-edge: S (2.45-2.53 keV, 50 spectra); M n (6.00-6.75 keV, 4 spectra); Fe (7.05-7.35 keV, 10 spectra);
L-edge: Nb (2.36-2.395 keV, 3 sp.); Ag (3.33-3.39 keV, 4); Cd (3.5-3.6 keV, 1); Sb (4.11-4.19 keV, 7).
Figs. 1to 3 illustrate S 1s absorption spectra collected from various minerds. Hallyne — an aumino-silicate of
Na/Ca containing isolated sulphate groups — was dso sudied in a preliminary approach. Results of these

experiments were presented at the 5™ European Conference on Mineralogy & Spectroscopy (ECMS
2004) held in Viennalast September [1-3].
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