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XANES investigation of the redox
behavior of Cr in a tropical context
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Microprobe Analysis
Thallium (Tl) is a dispersed element that seldom occurs in
the form of independent minerals, so it is hard to form an
independent thallium deposit [1]. Xiangquan deposit is
situated near the town of Xiangquan, 20 km north of He
country, Anhui province, eastern China, which is the first
example of a thallium-only deposit discovered in the world.
The thallium element is highly enriched (up to 10000 ug/g) in
the deposit and mostly hosted in pyrite [2]. Part of the thallium
occurs as tiny individual thallium grains in tiny fractures and
the rest is in the crystal lattice in pyrite. .Microprobe analysis
result of several tiny individual thallium grains show the
molecular formula of those minerals should be TlI.

Discussions
The TIl crystal is an artificially chemical combination
which has not been found in the nature yet, the discovery of
TlI mineral in the Xiangquan deposit show that in special
geology and geochemical condition, dispersed element
thallium can combined with iodine to form rare independent
thallium mineral. Further work will be done in the future.
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New-Caledonian lateritic soils developed on ultramafic
rocks present Cr concentrations up to 3wt% [1]. These large
amounts of Cr can pause serious risks for the environment,
especially regarding the large toxicity and solubility of Cr(VI)
compared to Cr(III). Actual assessment of the environmental
quality of New-Caledonian lateritic soils then relies on our
capacity at characterizing Cr speciation and behavior in these
systems.
A bulk XANES investigation along a 64m depth
weathering profile showed a very good spatial correlation
between Cr(VI) and Mn(III-IV) oxides [2]. These results
strongly suggest an oxidation of Cr(III) to Cr(VI) by Mnoxides, as already demonstrated in laboratory studies [3,4]. In
addition, spatially-resolved XANES data suggests that, after
oxidation, Cr(VI) is desorbed from Mn-oxides and trapped by
surrounding Fe-oxides [5]. This supposed oxidation/sorption
behavior for Cr has been confirmed by XANES data on
synthetic samples obtained after reacting dissolved Cr(III)
with mixtures of synthetic Mn- or Fe-oxides [5].
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