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Problematic

Jarosite s.s. — ideally KFe;(OH)g(SO,), — is a secondary iron
sulphate very common in acid mine drainage (AMD)
environments with high potassium content.

This mineral is not only environmentally important because it
may configure the ultimate mineral sink of lead and other
hazardous metals (e.g. thallium), beyond silver, occurring
frequently in the oxidized part of sulfide ore deposits, but it is also
economically relevant within various hydrometallurgical routes.
Besides, the 2D Kagomé-pattern of iron octahedra in the crystal
structure (fig.1) awards unique magnetic properties to this mineral.
The octahedral crystal field stabilizes high spin-state ferric ions,
and this peculiar undistorted triangular motif - with fully occupied
magnetic sites and weak interlayer coupling - renders jarosite an
important, paradigmatic Kagomé Heisenberg Anti-Ferromagnet,
KHAFM [1]. Remarkably, jarosite is also the terrestrial analogue of
Martian sulphates [2].

Once many doubts still subsist concerning the exact crystal
structure of Pb-rich and other jarosites, a comparative study on
the electronic state of iron in these important sulphates was
undertaken by comparing and analysing the pre-edge details of
Fe 1s XANES spectra from various jarosites and structurally
afine iron sulphates (Table 1) .
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Crystallography of Jarosites

The jarosite-alunite mineral group has the simplified crystal
chemical formula Al B (Tt O,4),(OH)s where ic stands
for pseudo-icosahedral (coordination number CN =12, with
A = K* Na*, NHg*, Ag*, TI*, Pb%, Bi®* or even H;0*, and minor
Ca?*, Ba?*, Sr2* plus trivalent rare-earth ions, namely Eu®*), o
for octahedral (CN=6, with B standing for Fe3* (jarosite s.s.) or
for AI®* (alunite s.s.) and also for V3%, plus minor Fe?* along
with other divalent cations, Cu?*, Zn?*, Mg?*), t for tetrahedral
(CN =4, with T = S5*, P5* As%).

Octahedral B cations are coordinated by 40OH and 2 O-anions
from tetrahedral groups, while A cations are surrounded by
6OH shared with B-cation octahedra plus 6 O-atoms from the
tetrahedral groups (including the non-shared oxygens).

Jarosite crystal structure (fig.1) was determined in 1937 [3]. It is
trigonal, space group R 3 m , and the unit cell (hexagonal
description, with Z=3 and c/a ratio ~2.5) contains 3 A and
9 B atoms occupying invariant equipoints and 6 T plus
60-atoms filling mono-variant sites (positional free parameter
z along the 3-fold axis) and 180-atoms plus 18 OH replaced by
minor H,O in bi-variant sites with x,z free parameters. Na-
jarosite and Pb-jarosite are isostructural and form solid solution
with jarosite despite the different nature of the A-cation.
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Experimental - -
X-ray absorption experiments were carried out =
at the ESRF using beam line ID-21 [6]. XANES = - |
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) Results and conclusions | [ |
Pre-edge details of XANES spectra were analysed Py |
using Fityk program [7] to deconvolute this The pre-edge features of Fe 1s XANES spectra collected from studied sulphate il - R

spectral region into pseudo-Voigt components
and assess iron electronic state.

minerals are reproduced in fig.5. As expected [8], the average pre-peak centroid
(fig.5a) clearly differentiates between ferrous and ferric states: 71125 vs. 7114 eV,
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