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Dissolved potentially toxic elements (PTEs) in acid
environments, such as those produced in mining-
metallurgical activities, may be mobilized and transported to
surrounding locations promoting the contamination of soils,
sediments, ground and surface waters [1]. Thallium (TI) is
identified by the USEPA as a priority pollutant since is more
acutely toxic than As, Hg, Cd, and Pb in mammals [2]
However, Tl is not efficiently removed by conventional
techniques, easily reaching groundwater and fluvial systems
once released [3]. High concentrations of PTEs can be
naturally attenuated by a series of pH-buffering, precipitation
and sorption reactions when fresh secondary Fe and Mn
(oxyhydr)oxides, along with other poorly-crystalline phases,
are formed in these scenarios [4]. The purpose of this work is
to delve into the geochemical understanding of Tl behavior
when Fe- and Mn-bearing secondary minerals are present
either during or after its formation.

Natural samples were collected from acid waste-
weathering process at Cerro San Pedro historic mining
district (SLP, Mexico). Also, series of pure and TI(I)-dopped
jarosite and birnessite minerals were synthesized to determine
the sorption mechanism involved and retention capacity.
Thallium partitioning has been determined in natural and
synthetic samples by combining different analytical
techniques: XRD, SEM, FTIR, chemical digestion. Thallium
has been found both adsorbed (25 and 46 mmol kg') and
incorporated (1.43 and 2.69 mmol kg!) into the structure of
jarosite and birnessite, respectively, indicating that TI(I) can
be efficiently removed while these phases are forming.

The results of this work have important environmental
implications: Fe- and Mn-bearing secondary minerals play a
key role in controlling the water chemistry of many acidified
streams and can be used as a sustainable mitigation strategy
for long-term storage of Tl.
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