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Abstract 
Iron oxides are important mineral phases in soils, surface waters, and aquifers. Numerous studies have 
demonstrated that iron oxide nanoparticles play important roles in oxidation/reduction processes and in the 
degradation of organic pollutants in aquatic systems. Thus, the presence of iron oxides is thought to be 
critical for the biological and abiotic attenuation of oxidized groundwater contaminants, including 
chlorinated solvents, pesticides, and munitions. Much of the laboratory work used to understand 
contaminant and iron oxide reactivity, however, is conducted under highly idealized conditions. Additionally, 
most often, the focus is solely on the removal of the pollutant and not changes in the surface and how this 
could affect reactivity over time. There is still much to be understood, however, about the reactivity of iron 
oxide nanoparticles in actual groundwater systems, where mineralogy and solution conditions are complex 
and variable over time. This talk will explore how solution conditions and the presence of other, non-reactive 
minerals, affect the dynamics of reactions at iron oxide mineral surfaces. The use of compound specific 
isotope analysis to evaluate the reactions that nitroaromatic pollutants undergo in groundwater systems will 
also be presented.  
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