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In situ Cr immobilization involves either microbiat abiotic reduction of Cr(VI),
followed by precipitation of the much more insokl@r(lll), typically in the form of a Fe(lll)-
Cr(ll) (Fe-Cr) precipitate when Fe minerals aregemt. Numerous geochemical variables can
impact the solubility of such Fe-Cr precipitatesluding the rates of Cr(VI) reduction and Fe-
Cr precipitation, particle size, and the Fe:CraatPoorly crystalline minerals, typically formed
upon rapid precipitation, tend to be more solub&nthighly crystalline minerals that are
precipitated more slowly. Reoxidation of Cr(llt) Cr(VI) by manganese (Mn) oxides is well
known, with the reaction taking place between dissbCr(IIl) and the solid Mn(l11/1V) oxide
surface. This means that many factors that inflteghe solubility of Fe-Cr precipitates also
likely influence the rate of Cr(lll) oxidation by Moxides.

The overall objective of this research is to deiae the factors that most strongly
influence the solubility of Fe-Cr precipitates fardhin microbial and abiotic systems. Specific
objectives are to: (1) measure the rates of Cn&)ction by Fe(ll) minerals and
microorganisms (in separate microcosms) and measerequilibrium solubility of the resulting
Fe-Cr precipitates; (2) characterize the size,tatydructure, and composition of selected Fe-Cr
precipitates that vary in solubility; and (3) measaxidation rates of dissolved Cr(lll) in
equilibrium with Fe-Cr precipitates by birnessit&biotic systems will contain FeS or dithionite-
reduced iron-rich nontronite. Microbial systemdl wontain one of three pure cultures of
Cr(VI)-reducing bacteria isolated from the Hanfsrtg, along with small quantities of hematite,
Al-substituted goethite, or iron-rich nontroniteaasource of Fe. Work to date includes
preliminary experiments with pure cultures of Ci\¥#ducing bacteria and
preparation/purification of Fe(lll) oxides and claynerals.

We hope that this research will lead to a mor¢esyatic understanding of how specific
methods for in situ Cr immobilization in the preserf Fe (e.g., microbial reduction in the
presence of Fe(lll) oxides or abiotic reductionA&(1l) minerals) affect the structure and
solubility of the resulting Fe-Cr precipitate, anmdfurn, how these properties affect the rate of
reoxidation of Fe-Cr precipitates to Cr(VI) by @ssite. This knowledge will lead to a better
understanding of how to generate Fe-Cr precipitategu that will be oxidized to Cr(VI) to the
smallest extent over long time periods.



