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Studies have shown the presence of high concentrations of trace elements (e.g. arsenic-As) in soils and tailings from gold mining
areas worldwide. Arsenic pollution in natural environments has become a critical problem across the world due to its high risk to
human health. High levels of total As (262 to 2666 mg kg-1) were measured in tailings from a gold mining area of Brazil. At the
same time, the As bioaccessibility was very low (<4%). Knowing the chemistry of fractions associated with As could help to explain
As bioaccessibility in the samples. The aim of this study was to determine the As fractions in samples of substrates/tailings from a
gold mining area located in Brazil and assess the As oxidation state. Samples were collected at depths of 0-2 and 2-10 cm in three
subareas (Exp. B1, B1 and Undisturbed material) and a depth of 0-20 cm in the tailings pond. The chemical forms of As in the
samples were measured using a sequential extraction protocol. Non-specifically adsorbed As (1), specifically adsorbed As (2),
amorphous and poorly crystalline Fe and Al hydrous oxide-bound As (3), well-formed crystalline Fe and Al hydrous oxide-bound As
(4), and residual phase (5) were selectively and sequentially extracted. Bulk XANES/EXAFS analyses were used to evaluate the
As oxidation state and its chemical binding. Sequential extraction showed that the majority of As in the samples was bound to
crystalline Fe oxides (53 to 87%), except for the tailing sample, where the As was bound to the residual phase (73%). Arsenic was
predominantly present as the As(V) species, with As-O, As-Fe, and As-Ca binding present. This study confirmed the results of low
percentages of bioaccessible As obtained in a previous study, verifying the crucial role of Fe oxides in immobilizing high amounts
of As in superficial environments. Sponsored by CNPq and FAPEMIG.
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