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Foreword 

The U.S. Environmental Protection Agency is charged by Congress with protecting the Nation's land, air, 
and water resources. Under a mandate of national environmental laws, the Agency strives to formulate 
and implement actions leading to a compatible balance between human activities and the ability of natural 
systems to support and nurture life. To meet this mandate, EPA's research program is providing data and 
technical support for solving environmental problems today and building a science knowledge base 
necessary to mange our ecological resources wisely, understand how pollutants affect our health, and 
prevent or reduce environmental risks in the future. 

The National Risk Management Research Laboratory is the Agency's center for investigation of 
technological and management approaches for preventing and reducing risks from pollution that 
threatens human health and the environment. The focus of the Laboratory's research program is on 
methods for the prevention and control of pollution to air, land, and water and subsurface resources; 
protection of water quality in public water systems; remediation of contaminated sites, sediments and 
groundwater; prevention and control of indoor air pollution; and restoration of ecosystems. NRMRL 
collaborates with both public and private sector partners to foster technologies that reduce the cost of 
compliance and to anticipate emerging problems. NRMRL’s research provides solutions to 
environmental problems by: developing and promoting technologies that protect and improve the 
environment; advancing scientific and engineering information to support regulatory and policy decisions; 
and providing the technical support and information transfer to ensure implementation of environmental 
regulations and strategies at the national, state, and community levels. 

This publication has been produced as part of the Laboratory's strategic long-term research plan. It is 
published and made available by EPA's Office of Research and Development to assist the user 
community and to link researchers with their clients. 

E. Timothy Oppelt, Director 

National Risk Management Research Laboratory 
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Abstract 

A study of the effects of aeration and storage on the oxidation of arsenic(III) was undertaken at three 
utilities in the U.S. to establish the engineering significance of aeration as a potential pre-treatment 
method for arsenic removal. Aeration has been referred to in the literature as a possible useful pre-
treatment method to ensure that arsenic in is the arsenic(V) state before subsequent removal by any of 
several treatment processes. Since aeration a common process for treating groundwater for iron 
oxidation, radon, volatile organics, carbon dioxide, and hydrogen sulfide, it is reasonable to investigate its 
effectiveness for arsenic(III) oxidation. 

The results of this study clearly establish that aeration and aerobic storage do not oxidize arsenic(III). 
The major conclusion is that aeration is not effective for this purpose and should not be relied upon or 
expected to contribute to the oxidation of arsenic(III). One of the test sites in this study clearly showed 
that arsenic(III) is significantly removed by the oxidation and precipitation of iron, but this should not be 
attributed to an oxidation of arsenic(III) to arsenic(V) by dissolved oxygen. Past research has established 
that iron precipitation can be partially effective for the adsorptive removal of arsenic(III), and this is the 
likely explanation for the apparent drop in arsenic(III) at the site that had high iron. 

The effect of iron precipitation on the removal of arsenic was also present in the long term storage of 
aerated water in this study. When all of the iron (initial iron at ≈ 2.7 mg/L) precipitated from the quiescent 
storage water, the remaining aqueous total arsenic was entirely dissolved and in the arsenic(V) state. 
The aqueous arsenic(III) was below detection and apparently completely removed or converted by the 
insoluble iron. Even in this case it is doubtful if DO was responsible for any oxidation of arsenic(III), 
because the loss directly correlated to the loss of iron precipitate and no other instance of arsenic(III) 
oxidation occurred at the other sites. In summary, the data supported the fact that iron is extremely 
important in the removal of arsenic(III), but did not support the idea that arsenic(III) is oxidized by 
aeration. This is true at least for the conditions used in this study. 

While the subtleties of the results are interesting, especially for the site with high iron, it is important to 
emphasize the original objective of this study, which was to establish if typical aeration and storage 
methods could oxidize arsenic(III). Based upon the results of this study, it is concluded that aeration does 
not oxidize arsenic(III) and that subsequent storage for up to five days does not result in arsenic(III) 
oxidation. Dissolved oxygen should not be considered as a candidate for arsenic(III) oxidation; however, 
aeration will continue to be considered a very effective process for the oxidation of iron. In that way, 
aeration can be said to be effective in bringing about the removal of As via the oxidative precipitation of 
iron. 
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EPA U.S. Environmental Protection Agency 
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