Mineralogical hosts of reactive arsenic within reduced deltaic soils and sediments of Southeast Asia

Introduction/Objectives Results and Discussion

Arsenic (especially AsO,*) is often associated with iron oxides, which are concentrated in the fine grains of the sediment, and therefore we would expect to see a disproportionately high amount of As in the < 2 um fraction and perhaps a difference
Millions of people in the deltaic regions of S/SE Asia regularly in speciation. Nevertheless, in the Seasonal Site, the arsenic speciation is consistent between the bulk sediment and clay size fraction (Figure 1a & 1b). Arsenic exists as 100% As(V) from 0 to 4 m. Here the sediment profile drains in the dry season,
consume arsenic contaminated groundwater. Within the Mekong allowing oxygen to penetrate. In addition, the top 4 m has hues of oxidized iron, and low organic content (0.3 — 0.5 % C). The sediment remains saturated year-around below 4 m, and as a result, we observe a relative decrease in AsO,*> —the oxo
Delta of Cambodia, for example, arsenic persists within the As(V):As(ll1) ratio is approximately 1:1 at 5 m. Arsenic (lll) predominates below 5 m as AsO,3 and arsenic sulfides. Realgar (AsS) is present in both the bulk and clay fraction, and arsenopyrite (FeAsS) is found in the bulk sediment. The 5.5 m sample is
groundwater despite being flushed by several pore volumes of from a greyish black, organic-rich (5.5 % C) layer, and the 6.10 m sample is black peat (21.5 % C). Under anaerobic conditions, sulfate and iron oxides will be reduced, forming iron sulfides to which arsenic can partition, explaining the 10 to 15-fold

recharge. The identity and reactivity of the minerals contributing increase in total As concentration in the peat relative to the mineral-dominated sediment of the top 5 m (Figure 1c). However, only 2 % of the arsenic in the peat is reactive compared to the 11 — 25 % observed higher in the profile.

to the persistence of arsenic in the deltaic aquifers remain -
elusive. Here we seek to define the molecular form of the arsenic Seasonal (bulk Seasonal (<2 um) Seasonal (bulk) The Seasonal Site in the dry season.

and its host phases along two defined flow paths: i) in a 04As03* AsO,> AsO3* AsO,> 0
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seasonally saturated wetland (Seasonal Site) and ii) in a
continuously saturated wetland (Flooded Site).
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Depth (m) _ , _ Component (%) , , o The iron mineralogy is consistent for both sediment profiles, and is
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predominantly comprised of iron oxides (ferrihydrite, goethite &
hematite) and silicates (smectite, hornblende & augite). The two
exceptions are the pyrite found in the peat layer (6.10 m) in the
Seasonal Site, and the siderite found in the Flooded Site at a depth
of 2.63 m. The co-associate of arsenic with iron and sulfur in the
peat layer is shown in the pink region of Figure 4.
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