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Sulphur-containing minerals are essentially sulphates with SO4= tetrahedra as anionic groups linked to a diversity of cations and not seldom to water molecules, sulphides (isolated S= anions), disulphides (S2= dimmers) and sulphosalts where various situations may coexist, including a high coordination number for peculiar S-atoms. 

Coordination environments of S= by metal ions in sulphides range from tetrahedral in sphalerite-type to octahedral in galena-type sulphides, being less regular in sulphosalts (Figueiredo et al., 1988). Both cubic crystal structure-types - Znt[St] , where t stands for tetrahedral coordination, and Pbo[So], with o for octahedral - as well as the cubic disulphides typified by pyrite Feo[|S2 |t] display wide morphotropic domains – that is, various metals in the Periodic Table are able to replace Zn, Pb or Fe in these structure types, giving rise to a wide domain of stable minerals. Accordingly, it is possible to find suitable examples for modeling different M-S bonding situations.

The general trend of the X-ray absorption spectrum close to an edge is known to respond to the electronic state of the absorber, allowing for deducing the formal valence of this element. The atomic vicinity of the absorbing species within the host condensed-phase (that is, the chemical binding) also affects the energy region close to an edge. Beyond depending on the nature of coordinating species, the particular features of pre- and post-edge regions in XANES spectra also reflect the joint influence of geometry and symmetry of the coordination polyhedron – features that are well established in solids with known crystal structure.

Minerals are then suitable model compounds for interpreting XANES data, both through the direct comparison of collected spectra and via theoretical modeling using any of the available calculation codes – e.g. FEFF (Ankundinov et al., 1998). If the electronic state of the metal(s) linked to sulphur is also studied, the success of theoretically modeling the S K-edge XANES spectra is highly enhanced. A crystal chemical approach to the mineral crystal-structures therefore becomes most useful for disclosing true cause-effect relations. The building up of a data bank on S 1s absorption spectra could then be envisaged and a preliminary note on that subject was recently advanced (Figueiredo & Susini, 2004). The aim of the present contribution is to settle the crystal chemical bases for such a data bank, starting with a small illustrative group of sulphide and sulphosalt minerals. 
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