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Foreword

The United States Environmental Protection Agency (EPA) is charged by Congress with
protecting the Nation's land, ar, and water resources. Under a mandate of nationd
environmenta laws, the Agency drives to formulate and implement action leading to a
compatible baance between human activities and the ability of naturd systems to support and
nurture life. To meet this mandate, EPA’s research program is providing data and technical
support for solving environmenta problems today and building a science knowledge base
necessary to manage our ecologica resources wisdly, understand how pollutants affect our
hedlth, and prevent or reduce environmenta risksin the future,

The Nationd Risk Management Research Laboratory (NRMRL) is the Agency’s center for
investigation of technological and management approaches for preventing and reducing risks
from pollution that threatens human hedth and the environment. The focus of the Laboratory’s
research program is on methods and their cost-effectiveness for prevention and control of
pollution to air, land, water, and subsurface resources, protection of water quality in public
water systems, remediation of contaminated Sites, sediments and groundwater; and 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 decisons, and
providing the technicad support and information transfer to ensure implementation of
environmentd regulaions and drategies at the nationd, 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 the EPA’s Office of Research and Development to
assig the user community and to link researchers with ther dlients.

E. Timothy Oppet, Director
Nationa Risk Management Research Laboratory



Abstract

A one-year laboratory study was performed to determine the ability of seven oxidants to oxidize
AgqlIl) to ASV). These included chlorine, permanganate, ozone, chlorine dioxide,
monochloramine, a olid- phase oxidizing media, and 254 nm ultraviolet light.

Chlorine and permanganate rapidly oxidized Ag(I11) to AV) in the pH range of 6.3 to 8.3.
Dissolved manganese, dissolved iron, sulfide and TOC dowed the rate of oxidation dightly, but
essentidly complete oxidation was obtained in less than one minute with chlorine and
permanganate under dl conditions studied.

In the absence of interfering reductarts, ozone rapidly oxidized Ag(l11). Although, dissolved
manganese and dissolved iron had no sgnificant effect on Ag(l11) oxidation, the presence of
sulfide consderably dowed the oxidetion reaction. The presence of TOC had a quenching
effect on AlIl) oxidation by ozone, producing incomplete oxidation a the higher TOC
concentration studied.

Only limited AS(II1) oxidation was obtained using chlorine dioxide, which was probably due to
the presence of chlorine (as a by-product) in the chlorine dioxide gock solutions. The reason
for the ineffectiveness of chlorine dioxide was not studied.

Preformed monochloramine was ineffective for Aq(I11) oxidation, whereas limited oxidation was
obtained when monochloramine was formed in-Stu.  This showed that the injected chlorine
probably reacted with Ag(I11) before being quenched by ammoniato form monochloramine.

Filox, a manganese dioxide-based media, was effective for Aq(I11) oxidation. When dissolved
oxygen (DO) was not limiting, complete oxidation was observed under al conditions studied.
However, when DO was reduced, incomplete oxidation was obtained in the presence of
interfering reductants. The adverse effect of interfering reductants was completdy diminated by
ether (@) supplying enough DO or (b) increasing the contact time. In addition to oxidizing
A1), the Filox media dso removed some arsenic by adsorption, which diminished greetly as
the media came into equilibrium with the Aq(I11)- spiked synthetic water.

UV light done (254 nm) was not very effective for A(lI1) oxidation. Significant oxidation was
observed only at very low flow rates representing 0.6 - 2.5% of the rated capacities of the two
UV derilizer units tested. However, as reported in a patented process, complete oxidation by
UV light was observed when the chalenge water was spiked with 1.0 mg/L sulfite,
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