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Association of single-wall carbon nanotubes with natural particulate matter under estuarine conditions 
Ariette Schierz, schierz@chem.sc.edu, Ben Englehart, Amber Moore, and P. Lee Ferguson, lee.ferguson@sc.edu, Department of Chemistry and Biochemistry, University of South Carolina, 631 Sumter Street, Columbia, SC 29208 

We have examined the partitioning, transport, and mobility behavior of single-walled carbon nanotubes (SWNT) in simulated estuarine sedimentary systems. For that purpose, the deposition of 14C-SWNT to natural particulate matter (including clay, sand, and estuarine sediment) was evaluated by batch water-sediment partitioning experiments under simulated estuarine conditions. SWNT showed high affinity for natural particulate matter, with agglomeration to particles increasing under high ionic strength conditions. The addition of Suwanee River DOM inhibited deposition of SWNT to estuarine sediments under low ionic strength conditions. Furthermore, in soil column studies the relative mobility of 14C-SWNT in saturated media was measured as a function of salt and DOM concentration. Mobility of 14C-SWNT in porous media decreased at high ionic strength. Taken together, our data indicate that association with natural particulate matter will be an important determinant of the fate and disposition of SWNT released to estuarine environments. 
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Development of heterogeneous catalyst capable of activating hydrogen peroxide at neutral pH values 
Anh L. Pham1, anhpham@berkeley.edu, Changha Lee1, changhalee@berkeley.edu, Fiona M. Doyle2, fmdoyle@berkeley.edu, and David L. Sedlak1. (1) Department of Civil and Environmental Engineering, University of California, Berkeley, Berkeley, CA 94720-1710, (2) Department of Materials Science and Engineering, University of California, Berkeley, Berkeley, CA 94720-1702 

The catalytic decomposition of hydrogen peroxide in the presence of iron oxides has been used for contaminant remediation. Unfortunately, the system is relatively slow and inefficient under neutral pH conditions because only a small fraction of the hydrogen peroxide is converted into an oxidant (e.g., hydroxyl radical) capable of transforming recalcitrant contaminants. The production of strong oxidants during the oxidation of Fe(II) associated with iron nanoparticles can be increased through addition of Fe(II)-complexing ligands. Introducing metals capable of interacting with iron, such as silica and alumina, into iron oxide nanoparticles also has the potential to increase oxidant production through a similar mechanism. To test this hypothesis, a series of different silica- and alumina-containing iron particles and nanoparticles were synthesized and examined for catalytic activity using probe compounds that are known to react with hydroxyl radical or ferryl ion. The catalysts were much more effective than iron oxides in catalyzing the oxidation of recalcitrant organic compounds and have the potential for use in remediation and oxidative water treatment systems. 
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EXAFS investigation of the oxidation and Fe-oxide speciation of Fe0 nanoparticles (NZVI) under geochemically relevant conditions 
Brian C. Reinsch, reins100@chapman.edu, Department of Civil and Environmental Engineering, Carnegie-Mellon University, 119 Porter Hall, 5000 Forbes Avenue, Pittsburgh, PA 15213-3890, Christopher S. Kim, cskim@chapman.edu, Department of Chemistry, Chapman University, Orange, CA 92866, and Gregory V. Lowry, glowry@cmu.edu, Center for the Environmental Implications of NanoTechnology, Carnegie Mellon University, Pittsburgh, PA 15213-3890 

The fate and potential toxicity of engineered iron nanoparticles depends on its surface chemistry. Redox reactions with groundwater constituents can affect nanoparticle surface chemistry after they are introduced into the subsurface. NZVI was aged in batch reactors in the presence of common groundwater anions and after 1 and 6 months X-ray absorption spectroscopy was performed at Stanford Synchrotron Radiation Laboratory BL10-2. Iron K-edge XANES and EXAFS provided element-specific information regarding the extent of oxidation and the short range structural order around iron in the aged nanoparticles, respectively. Passivation of the particle surface was shown to be dependent on the anion and on concentration. A model compound library of iron mineral phases was assembled in order to perform linear combination fitting (LCF) of the EXAFS spectra. LCF was used to identify tertiary mineral phases present in the aged particles and to quantify the dramatic increase in the rate of transformation of the oxide layer from magnetite to maghemite in the presence of dissolved oxygen compared to anoxic conditions. 
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Measuring sorption of metals to nanoparticles using flow field-flow-fractionation–inductively coupled plasma-mass spectrometry 
Emily K Lesher, elesher@mines.edu, Environmental Science and Engineering Division, Colorado School of Mines, Golden, CO 80401, Fax: 303-273-3413, J. F. Ranville, jranvill@mines.edu, Department of Chemistry and Geochemistry, Colorado School of Mines, Golden, CO 80401, and Bruce D. Honeyman, honeyman@mines.edu, Colorado School of Mines, Golden, CO 80401 

With the boom in nanotechnology, it is likely that engineered nanoparticles will emerge in the environment. Nanoparticles, both engineered and naturally occurring, can bind metals in aqueous systems through surface complexation reactions. Thus it is important to be able to measure metal ion sorption to nanoparticles to understand the role they might play in the uptake and transport of metals in the environment, and how metals may change the characteristics of the particles themselves. We have used flow field-flow-fractionation (Fl FFF) hyphenated with inductively coupled plasma-mass spectrometry (ICP-MS) to measure the pH dependent sorption of uranium onto synthesized hematite (Fe2O3) nanoparticles (~60nm), and compared the results to centrifugation followed by filtration. We will also discuss the detection limit of the method, and how it may be used to assess metal speciation in environmental samples. 
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Reactions of gas-phase naphthalene with paint and sunscreen surfaces containing TiO2 nanoparticles 
Nick Ashley, nashle1@lsu.edu, Noelle McBride, nmcbri1@lsu.edu, Jason Krumholt, jkrumh1@lsu.edu, Breeana Baker, miracleb9@yahoo.com, and Kalliat T. Valsaraj, valsaraj@lsu.edu, Cain Department of Chemical Engineering, Louisiana State University, Baton Rouge, LA 70803, Fax: 225-578-1476 

Paint and sunscreen products containing TiO2 nanoparticles have been commercially available for several years. Questions have emerged as to whether these nanoparticles maintain their photocatalytic activity once incorporated into a paint or sunscreen matrix. Kinetic experiments of gas-phase naphthalene in batch reactors with two thicknesses of indoor and outdoor paint and a sunscreen product, demonstrate significant naphthalene degradation. Reaction rates increase in proportion to the concentration of TiO2 nanoparticles in each material. A consequence of this research involves the fate and persistence of TiO2 nanoparticles in the environment. As sunscreen materials degrade and as paint surfaces are weathered and abraised, TiO2 nanoparticles are released to the atmosphere where they degrade organic gaseous pollutants. Because the photooxidation products of PAHs and other VOCs are often more toxic than the parent compound, TiO2 UV photochemistry will have important effects on local air quality for long periods of time. 
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Uranium(VI) removal by nanoscale zerovalent iron under anoxic conditions 
Sen Yan1, yans@missouri.edu, Zhengyu Bao1, zybao@263.net, and Baolin Deng2, dengb@missouri.edu. (1) Key Laboratory of Bio-geology and Environmental Geology of Ministry of Education, China University of Geosciences, Wuhan 430074, China, (2) Department of Civil and Environmental Engineering, University of Missouri, Columbia, MO 65211 

Reduction of hexavalent uranium(U(VI)) to less mobile forms in soil and groundwater is one of the most important approaches for site remediation. This study investigated U(VI) removal from anaerobic aqueous solutions by synthesized, nanoscale Fe0 particles(nano Fe0). The batch tests were initiated by spiking 200.0 μM U(VI) to 27.57 mg/L nano Fe0 slurry at pH varied from 6.92 to 9.03. The U(VI) removal was monitored by analyzing aqueous U(VI) concentration with time. The results indicated that U(VI) removal was over 93% within 10 minutes at pH 6.92, within 20 minutes at pH 8.03 and within 90 minutes at pH 9.03. In the presence of 5mM bicarbonate, over 90% of U(VI) was removed within 12hours at all pHs, showing the potential of using nano Fe0 for U(VI) reduction and immobilization in bicarbonate-containing systems. Further studies are underway to differentiate the adsorption and reduction through selective extractions and solid phase spectroscopic analysis.
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