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Report:

The recovery of indium from polymetallic sulphidees stands mainly on the zinc extraction from
sphalerite, ZnS — prototype of the so-calleetrahedral sulphides’ where the metal ions fill half of the
available tetrahedral sites in a cubic closest ipgckf sulphide anions. In solid solution, and setdom
along with tin, indium is carried also by excessaheopper-rich tetrahedral sulphides. Once theraai
closest packing displays unfilled tetrahedral awcthloedral interstices, an eventual tendency towdrds
settlement of metal-metal interactions between tamdil ions could be satisfied by filling closelychted
interstitial sites.

Previous XANES experiments to study the bindindgestd indium and tin in polymetallic sulphide ores
(EC-450 & EC-628, reports dated August 27, 2009 aongust 23, 2010, respectively) have provided
challenging results — namely, a similar generaldreas observed for the In and ISpedge XANES spectra,
with two shoulders close to the edge and an exttaté line” preceeding the edge in the case ofundjl1].

With the aim of clarifying those spectral detadspolymetallic ore sample (L5 428) from the still
unexploited deposit of Lagoa Salgada in the Podsgisector of the Iberian Pyrite Belt (IPB) — @danf
not the largest, complex ore body in Europe andtamntial supplier of indium in years to come [2pas
studied in this experiment, along with additionaddal compounds: k$; (a poorly crystalline spinel-type
sulphide), IaSe; (a commercial multiphase selenide) and SnS, waithusn chloride type-structure. Electron
microprobe (EPMA) results showed that the studeede contains In-rich small sphalerite domainsngl
with stannite, within large tetrahedrite graing(fl).

As an attempt to locate In-rich nanophases, prehnyi topochemical mappings of selected fragments
collected from this ore sample were performed i scanning X-ray microscope (SXM) at 3.7 and.at 3
keV (before and after Ihz-edge). Once the results were not conclusive, dhgpte section studied by EPMA
(fig. 1), previously rough-hewed with a diamond team the laboratory, was also irradiated to trdoe
presence of indium; the optical difficulties in atly distinguishing distinct domains within the yeeflective
ore mineral grains under the visible light videccroscope were in part overcome with the collaboratf
beamline Scientists to accomplish detailed topoatemappings.

The analysis of XRF spectra using PYMCA enablednfer the possible host mineral of In-carrier
nanodomains. Various points were irradiated toeodlXANES spectra in fluorescence yield mode by
scanning from 3.71 to 3.80 keV for In-edge, from 3.91 to 4.02 keV for $p-edge and from 2.45 to 2.55
keV for SK-edge. Occasionally, XANES spectra from 3.33 t®X&V for AgLs-edge and from 3.60 to 3.64



keV for K K-edge were also collected. An indium metal foil amhydrite (CaS¢) were used for energy
calibration.

Fig. 1 —Polished section used for EPMA Fig. 1 " -%’5>.. r
(analyzed points assigned in red,; B i
yellow arrows assign sphalerite grains) LS 1-428m

Pyr, pyrite (Feg; Sph, sphaleritéZnS),
Th, tetrahedrit§(Cu,Fe),ShyS:3];
Stn, stannit¢ CuFeSng).

From a total of about 750 registered scan
good XANES sum-spectra were collected

31 for the InLz-edge, 4 for the Shz-edge B8
and 15 for the &-edge.
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XANES spectrum collected from the spinel compoumdd (fig. 2) agrees with published data [3] and
compares quite well with the spectrum collectednfran irradiated point in LS1-428 sample (fig. 3).
Conversely, data collected for Sn are fairly pdmy. @) and no sphalerite grains could be idendifierough
the collected ¥-edge spectra (fig. 5), despite having been locatéte sample by EPMA (fig. 1).
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