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Arsenic is common toxic contaminant in soils, but tracking its mobility is difficult because
microscale processes govern its speciation and affinity to minerals. We aimed to unravel such
dynamics in contaminated soils of Harz brook using a novel approach. By combining diﬀusive
equilibrium in thin-ﬁlm (DET) gels, spectrophotometric methods and hyperspectral imagery we
were able to determine the spatial variability of arsenite (As(III)), arsenate (As(V)) and phosphate at
submillimeter resolution. Iron was imaged simultaneously using the established colorimetric
mapping of dissolved iron. The 2D-DET gel probes combined with XRF based element mapping in
the solid and liquid phase, revealed microstructures and distinct mm-scale lamination surrounding
porewater channels. Small-scale correlation analyses of arsenic and iron hotspots in the gels
suggested active iron-driven local redox cycling of arsenic. The local processes overall point
towards net release of sorbed As(V) in the form of As(III) into the porewater. These results show
that 2D-DETs can deepen our understanding of the differential leaching of As(V) vs As(III) from iron
oxides under anaerobic conditions. This study is the first fine-scale 2D characterization of arsenic
speciation in porewater and represents a crucial step towards understanding the redox cycling
and transfer of arsenic in heavily contaminated sediment and soil ecosystems. These insights may
further lead to in-depth characterization of arsenic transfer mechanisms into the food web.
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