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Arsenic (As) contamination in groundwater poses 

serious environmental and human health risks. The 
transformation of arsenite (AsIII), into less mobile and 
less toxic arsenate (AsV) enhance As sequestration 
from groundwater and reduces the risk [1]. 
Manganese (Mn) oxide minerals are known to 
oxidize AsIII to AsV. Mn-oxides commonly occur as 
coatings and fine-grained aggregates of poorly-
crystalline mineral phases in the natural environment. 
The oxidation process by Mn-oxides can be very 
rapid, compared to the direct oxidation of aqueous 
AsIII by molecular oxygen [2]. 

A number of mechanisms for AsIII oxidation by 
Mn-oxides have been suggested in the literature 
[3,4,5], of which most are complex and involve 
several simultaneous reactions. There is a general 
agreement that the first step in oxidation is adsorption 
of AsIII onto either MnIV or MnIII sites on Mn-oxide 
surfaces. This is followed by oxidation of sorbed AsIII 
by either electron transfer or substitution [4]. The rate 
of oxidation reaction could differ between MnIV and 
MnIII sites. Mn+2 ions are also produced in the 
oxidation step from the reductive dissoluton of 
MnIV/III oxides. Both, Mn+2 and AsV, could remain 
sorbed or form precipitates on the surface and 
passivate the surface sites, thereby inhibiting further 
AsIII oxidation. Other ions, e.g., Fe+2 and phosphate, 
are also known to passivate Mn-oxide surface sites 
[1,6]. 

In this study, we have reviewed and translated 
previously proposed conceptual models into a 
process-based numerical model and evaluated the 
model against measured data [1]. 
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