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Novel synthesis of layer-structured black birnessite nanomaterial from brown birnessite with complex shape under mild and acidic conditions 
Marcos A Cheney1, Pradip K. Bhowmik2, Shizhi Qian3, Sang W Joo4, Wensheng Hou5, and Joseph M Okoh1. (1) Department of Natural Sciences, University of Maryland Eastern Shore, Carver Hall 1103, Princess Anne, MD 21853, Fax: 410.651.7739, (2) Department of Chemistry, University of Nevada Las Vegas, Las Vegas, NV 89154, (3) Department of Aerospace Engineering, Old Dominion University, Norfolk, VA 23529, (4) School of Mechanical Engineering, Yeungnam University, Gyongsan, Kr, (5) Department of Biomedical Engineering, Chongqing University, Chongqing, P.R. China 

A new method to prepare layer-structured black birnessite nanomaterial with complex morphology encountered in biogenic products was developed. The synthesis is based on the reduction of KMnO4 by HCl at 95 oC in a closed reaction vessel and wet-aging at 7 oC for 48 h and then lyophilized for 3 d. Characterizations of this nanomaterial were performed using X-ray diffraction (XRD), transmission electron microscopy (TEM), high resolution electron microscopy (HREM), thermogravimetric analysis (TGA), and N2 adsorption (BET) analysis. Wet-aging and lyophilization times affect the architecture of the product. XRD patterns showed a single phase corresponding to a semi-crystalline birnessite. TEM studies suggest its fibrous and petal-like structures. The HRTEM images at 5 and 10 nm length scales reveal the fibrils in folding sheets and also show filamentary breaks. The BET surface area was found to be 10.6 m2/g. The TGA measurement demonstrated excellent thermal stability up to 400 oC. oC. 
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Oxidative degradation of Chlorpyrifos by synthetic birnessites, analog to biogenic manganese oxides 
JA Morales-Morales, jim.ale.mor@gmail.com, R Gibson, richard@igg.unam.mx, R Lopez-Santiago, ruth@igg.unam.mx, and Mario Villalobos, marvilla@nature.berkeley.edu, Environmental Biogeochemistry Group, Universidad Nacional Autónoma de México, UNAM, Instituto de Geografia, Ciudad Universitaria, Mexico City, Mexico 

Persistent organic compounds may be transformed through interaction with surfaces of metal oxides and other soil minerals. Natural Mn oxides are among the strongest oxidizing agents in nature, and since they are normally found as nanometer sized particles, they provide potentially highly reactive surfaces for sorption and oxidation of susceptible organic pollutants. In the present work the oxidative degradation of the important insecticide, chlorpyrifos [O,O-diethyl 0-(3,5,6-trichloro-2-pyridyl)phosphorothioate], by layered manganese oxides analog to those of biological origin, was investigated to define its efficiency, mechanism of product formation, and the oxide surface structural factors involved. Our results show that birnessite turned out to be an efficient solid-state catalyst of the breakdown of chlorpyrifos, with somewhat varying mechanisms depending on solvent medium. Analysis of the reaction products by high-performance liquid chromatography shows quantitative formation of (3,5,6-trichloro-2-pyridyl). Additionally, the Mn2+ produced from the birnessite reduction, detected by ESR, may contribute to further chlorpyrifos breakdown. 
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Redox dynamics at the Mn/Fe oxide interface 
Michael V. Schaefer1, michael-schaefer@uiowa.edu, Robert M. Handler1, robert-handler@uiowa.edu, David M. Cwiertny2, dcwiertny@engr.ucr.edu, and Michelle M. Scherer1, schererm@engineering.uiowa.edu. (1) Civil and Environmental Engineering, University of Iowa, 4105 Seaman Center, Iowa City, IA 52242, (2) Department of Chemical and Environmental Engineering, University of California, Riverside, Riverside, CA 92521 

Oxidation of aqueous Fe(II) by Mn-oxides results in Fe(III) surface precipitates that change the reactivity of the Mn-oxide. Here we explore how this Fe(III) coating alters the redox behavior of the Mn-oxide surface. We used 57Fe Mössbauer spectroscopy coupled with sequential additions of enriched 57Fe(II) or 56Fe(II) to track the evolution of the Fe(III) oxide coating. At the neutral pH values studied, we observed the initial formation of lepidocrocite followed by a phase transformation to magnetite with continued release of Mn(II). To evaluate how the redox behavior of Mn-oxides change after formation of the Fe(III) coatings, we are measuring whether Fe(II) oxidation continues to occur, and comparing rates of Cr(III) oxidation. By using acid extractions, we hope to determine whether the Mn-oxide surface becomes passivated by Fe(III) surface coatings. 
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Sorption of polycyclic aromatic hydrocarbons (PAHs) onto synthetic analogs of a biogenic manganese oxide 
Manuel Carrillo-Cardenas, qmcarrillo@yahoo.com.mx, Ruth López-Santiago, ruth@igg.unam.mx, Richard Gibson, richard@igg.unam.mx, and Mario Villalobos, marvilla@nature.berkeley.edu, Environmental Biogeochemistry Group, Universidad Nacional Autónoma de México, UNAM, Instituto de Geografía, Ciudad Universitaria, Mexico City, Mexico 

The chemistry of manganese oxides is very important for many processes that take place in natural systems. Nanoparticles of these oxides have the potential of significantly influencing the fate of numerous compounds such as biomolecules and pollutants. These minerals are very common in aqueous environments principally from biogenic origin. Polycyclic aromatic hydrocarbons (PAHs) are very stable compounds than can persist when released in the environment. In this work we present a study of the sorption behavior of several PAHs to two layered Mn oxides analog to a biogenic oxide, in hexane media. Time and PAH concentrations were varied to obtain appropriate sorption isotherms. A high selectivity of anthracene over the other PAHs studied, including those with the same molecular weight, suggests important stereochemical effects on the sorption mechanism. Proposed sorption mechanisms will be discussed, and will be related to PAH solubility in water and hexane. 
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Surface reactivity of arsenic (V) on two synthetic analogs of a biogenic manganese oxide 
Carlos A. Salazar-Camacho1, casaca31@yahoo.com.mx, Alma I. Olivos-Suarez1, genneth9@gmail.com, Marcos A Cheney2, macheney@umes.edu, John R. Bargar3, bargar@slac.stanford.edu, and Mario Villalobos4, marvilla@nature.berkeley.edu. (1) Environmental Biogeochemistry Group, Universidad Nacional Autónoma de México, Laboratorio de Fisicoquímica Ambiental - (LAFQA), Instituto de Geografía, 04510 Mexico city, Mexico, Fax: (52-55)5622-4352, (2) Department of Natural Sciences, University of Maryland Eastern Shore, Princess Anne, MD 21853, (3) Stanford Synchrotron Radiation Lightsource, Stanford, CA 94305, (4) Environmental Biogeochemistry Group, Universidad Nacional Autónoma de México, UNAM, Mexico City, Mexico 

The sorption behavior and surface reactivity of As (V) was studied at pH values of 3, 6 and 7 on two synthetic birnessites (delta-MnO2 and acid birnessite) analog to a biogenic oxide. It was found when normalizing the sorption isotherms by total BET surface area that sorption congruency was not obtained, suggesting a difference in the bonding mechanisms or in the binding affinity of As (V) on these oxides. X-ray absorption investigations of this bonding revealed the formation of two potential complexes on both oxides: a binuclear bidentate complex (previously reported) and a mononuclear bidentate complex (not reported previously). The difference in sorption behavior between the two oxides may be related to a different proportion of vacant sites, since electrostatic repulsion plays a major role in the extent of surface binding of As(V). 

The presence of the divalent ions Zn+2 and Pb+2 at metal/As(V) ratios varying from 1 to 10 did not reveal a detectable effect on the extent of As(V) sorption to the Mn oxides. 
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Photosynthesis and respiration control the solubility of Mn in natural aquatic systems 
Monika A. M. Kedziorek, monika.kedziorek@univ-pau.fr, Department of Hygiene, Security, Environment, University of Bordeaux, Institute of Technology, 15 rue Naudet, CS 10207, 33175 Gradignan Cedex, France, and Alain C. M. Bourg, Alain.Bourg@univ-pau.fr, Environmental HydroGeochemistry (LHGE-JE2397), University of Pau, BP 1155, 64013 Pau Cedex, France 

Manganese oxides are ubiquitous in the solid phases of surface- and ground-water systems.  In riverbank filtration (a river recharging an alluvial aquifer), these oxides can react with dissolved organic matter (MnO2(s) + 1/2 CH2O + 2 H+ = Mn2+ + 1/2 CO2 + 3/2 H2O) releasing dissolved Mn detrimental to the quality of drinking water resources.  Even though protons and electrons are involved in the MnO2(s)/Mn2+ redox couple, dissolved Mn shows no simple correlation to either Eh or pH.  Instead, a compilation of field investigations reveals separate seasonal trends for river water (high summer pH, low summer dissolved O2 and Mn) and for groundwater (low summer dissolved O2, high summer dissolved Mn with no observed trend in pH). These results allow us to highlight the influence of respiration and photosynthetic processes on the dissolutive hydrogeochemistry of Mn. 
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