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Abstract

Anoxic Oxidation of Arsenite Linked to Chemolithotrophic Denitrification: The Missing Link in the Biogeochemical Arsenic
Cycle? Arsenic contamination of groundwater and surface water is a worldwide problem. Localized elevated arsenic
concentrations have been attributed to the natural release of arsenic from the weathering of arsenic bearing minerals.
Microorganisms play significant roles in controlling the fate and transport of arsenic in the environment. The objective of this
study is to evaluate the importance of anoxic oxidation of arsenite (As(IIl)) to arsenate (As(V)) by chemolithotrophic
denitrifying bacteria in the biogeochemical cycle of arsenic. In this study, denitrification linked to the oxidation of As(III) to
As(V) was shown to be a widespread microbial activity in anaerobic sludge and sediment samples. The biological oxidation of
As(III) utilizing nitrate as sole electron acceptor was feasible and stable over prolonged periods of operation in continuous-
flow anaerobic bioreactors. A bioremediation strategy was explored that is based on injecting nitrate to support the microbial
oxidation of Fe(II) and As(IIl) in the subsurface as a means to immobilize arsenic. Microbial oxidation by denitrifying
microorganisms lead to the formation of ferric (hydroxides) which adsorbed As(V) formed from As(IIl)-oxidation. The
studies demonstrate that anoxic microbial oxidation of As(III) and Fe(Il) linked to denitrification significantly enhance the
immobilization of arsenic in the anaerobic subsurface environments.
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