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Manganese (Mn) oxides are strong environmental
oxidants that are widely distributed in soils and sediments.
At redox interfaces or during redox oscillations, ferrous iron
(Fe(Il)) may contact Mn(III/IV) oxides, resulting in
reduction of Mn oxide coupled to oxidation of Fe(Il) and
precipitation of Fe(Ill) products. The consequences of this
reaction toward contaminant fate are dependent on Fe
product phase and transformation, extent of Mn mineral
surface coverage, and extent of Mn reduction, which may be
impeded by Fe mineral precipitation on Mn-oxide surfaces.
In the presence of sustained concentrations of aqueous
Fe(I), both Fe(Illl) products and Mn(lI/IV) oxides are
subject to reduction and mineral transformation reactions.
Here we present results from experiments examining the
reaction of Fe(Il) with crystalline pyrolusite (f-MnO.) in
batch conditions and poorly crystalline birnessite (6-MnO.)
in diffusion-limited conditions and evaluate Fe and Mn
reaction products in each condition using spectroscopic (X-
ray absorption and photoelectron spectroscopy, <Fe
Mossbauer spectroscopy) and microscopic characterization.
Results show that both Fe and Mn phases are dynamic in the
presence of Fe(Il), and that arsenic(Ill) oxidation rate is
dependent on the amount of Fe(Il) initially available in the
system. Dissolved Mn production was dependent on Mn
reduction and appeared to require a threshold level of
reduction prior to Mn release to solution. In light of recent
advancements in understanding toxicity and neurological
effects of consuming water with elevated Mn
concentrations, it is important to consider the production of
dissolved Mn resulting from Mn mineral reduction as an
addition source of potential groundwater contamination that
has historically been overlooked.



