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ABSTRACTS
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Evaluating the impact of varying synthesis methods on surface charging and aggregation of silver nanoparticles 
Amro El Badawy1, Todd Luxton2, Luxton.Todd@epa.gov, Thabet Tolyamat2, and Kirk G. Scheckel3. (1) Pegasus Technical Services, Inc, 46 E. Hollister Street, Cincinnati, OH 45219, (2) U.S. Environmental Protection Agency, 26 W. Martin Luther King Drive, Cincinnati, OH 45268, Fax: 513-569-7879, (3) Land Remediation and Pollution Control Division, US-EPA, Cincinnati, OH 45268 

Synthesis methods reported in the literature for silver nanoparticles rely on various capping agents and reagent chemicals to control the size and morphology of synthesized nanoparticles. However, currently there is little information regarding how synthesis techniques influence nanoparticle surface charge or aggregation potential. Changes in the in surface charging properties can have a dramatic influence on the reactivity of nanomaterials designed for specific industrial and chemical applications, and ultimately influence their potential fate and transport of the in natural and engineered environments. The current research demonstrates how the functionality, reactivity and speciation of capping agents and synthesis reactants profoundly effects on the resulting surface charging properties and aggregation potential of the silver nanoparticles. 
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Studying the interaction of particulate matter with biological media 
Denis Berube, denis_berube@hc-sc.gc.ca, Xiangjun Liao, and Tahir Yapici, Environmental Health Centre, Health Canada, 50, Promenade Columbine Driveway, 0800B3, Tunney's Pasture, Ottawa, ON K1A 0L2, Canada, Fax: 613-946-3573 

Air particulate matter (PM) is associated with numerous adverse health effects. Inhaled PM components can act on the respiratory system but also translocate to affect other organs. Their effects can be caused by soluble but also dispersed particulate forms located outside or inside cells. Considering the present knowledge gaps regarding their mode of action, solubility investigations can be useful to differentiate surface from core components as well as to define their transformation and translocation potentials. In the present work, ICPMS multi-element determinations were used to define soluble, less-soluble and insoluble fractions of PM metals. These investigations aimed at identifying factors influencing their interaction with biological fluids as well as ways to improve exposure assessment to these metals. The methodology was to simulate the sequence of events that occurs when PM becomes in contact with biological media. The behaviours of these metal mixtures also provided finger printings of particles. 
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Effects of atrazine on dimethyl sulfur metabolism of marine phytoplankton 
Christopher E. Spiese, cespiese@syr.edu and David J. Kieber, djkieber@syr.edu, Department of Chemistry, State University of New York, College of Environmental Science and Forestry, 121 Jahn Lab, 1 Forestry Drive, Syracuse, NY 13210 

Dimethyl sulfide (DMS) and the related methylated sulfur compounds dimethylsulfoniopropionate (DMSP) and dimethyl sulfoxide (DMSO) are critical components of the marine sulfur cycle. Alterations in DMS emissions have been hypothesized to affect local climate by changing the amount of particulate material in the atmosphere, in turn altering local albedo. This work examines the role of an anthropogenic stressor, atrazine, in altering the emissions of DMS from marine algae. Production of DMS, DMSO, and DMSP, as well as reduction of DMSO by phytoplankton under atrazine stress points to a role for these compounds as an antioxidant system. The coupling of DMS cycle alterations and anthropogenic inputs into estuarine environments is also discussed. 
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Unsteady-state chemodynamic fate and transport model for in-home pollutants following Hurricane Katrina 
Nick Ashley1, nashle1@lsu.edu, Kalliat T. Valsaraj1, valsaraj@lsu.edu, and Louis Thibodeaux2, thibod@lsu.edu. (1) Cain Department of Chemical Engineering, Louisiana State University, Baton Rouge, LA 70803, Fax: 225-578-1476, (2) Cain Department of Chemical Engineering & Department of Geology and Geophysics, Louisiana State University, Baton Rouge, LA 70803 

The short- and long-term effects of in-home sediment pollutants in New Orleans, Louisiana, as a result of Hurricane Katrina, remains a primary concern of local residents, emergency response agencies, and environmental scientists in the region. As was seen in the floods in Iowa and Missouri during the summer of 2008, the problem of contaminated sediment and floodwaters inundating homes and businesses is not unique to the Gulf Coast region. An unsteady-state model is constructed, which builds upon the knowledge gained from previous experimental analysis and thermodynamic models of Katrina pollutants, that evaluates the local environmental conditions inside flooded homes in the initial days, weeks, and months after Katrina's landfall. Model results for the concentrations of pollutants in the sediment, gas-phase, and mold phases (both film and spores) are presented. Implications of the results to first responders and returning residents are discussed. 
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Use of poly(4-vinylpyridine) for removal of perchlorate from aqueous solution through polyelectrolyte enhanced ultrafiltration 
Jim D. Roach, jroach@alfaisal.edu, Alfaisal University, Riyadh, Saudi Arabia, Fax: 620-341-6055, and Rachael F. Lane, rlane2007@gmail.com, Chemistry Department, Emporia State University, Emporia, KS 66801 

Polyelectrolyte enhanced ultrafiltration (PEUF) is a well-established membrane-based separation technique that can be used to remove ions from aqueous solution. General PEUF techniques can use cationic polyelectrolytes to electrostatically bind anionic species. The colloid and target ion are then concentrated using an ultrafilter, producing a filtrate with a lower concentration of the target ion. This study investigated the application of PUEF for the selective removal of perchlorate from aqueous solution using poly(4-vinylpyridine). Use of perchlorate salts in military activities and the aerospace industry is widespread. These salts are highly water-soluble and are, to a large extent, kinetically inert as aqueous species. As a groundwater contaminant, perchlorate is now being detected in an increasing number of locations and is believed to interfere with the uptake of iodide by the thyroid which can result in decreased hormone production. The United States Environmental Protection Agency has established a reference dose for perchlorate of 0.0007 mg/kg/day, which translates to a Drinking Water Equivalent Level of 24.5 ppb. Through ultrafiltration experiments, the effectiveness and efficiency of PEUF in the removal of perchlorate from other aqueous solution components was investigated using both poly(diallyldimethylammonium) chloride and poly(4-vinylpyridine). The influences of pH, ionic strength, and colloid concentration were studied. In addition, poly(4-vinylpyridine) regeneration and subsequent reuse was also investigated. 
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Preliminary study on immobilization of heavy metals in municipal solid waste incineration fly ash with geopolymer 
Mantong Jin1, jmtking@zjut.edu.cn, Qiong Zhang2, and Lianjun Wang1, wanglj@mail.njust.edu.cn. (1) School of Chemical Engineering, Nanjing University of Science & Technology, Xiaolingwei Street, Nanjing 210094, China, (2) College of Biological and Environmental Engineering, Zhejiang University of Technology, Hangzhou 310032, China 

The ability of immobilization of heavy metals in municipal solid waste incineration (MSWI) with the geopolymer was evaluated by the compressive strength and leaching test. The geopolymerization was found to have a strong fixing capacity of heavy metals. The experimental results showed that the compressive strength of the resulting solidified body achieved 31.2 MPa after 7 days of curing at 20 °C. Meanwhile, the leaching concentrations of Pb, Zn, Cu and Cr were 0.23, 0.024, 0.072, and 0.37 mg/L, respectively. Hence, geopolymerization seems to be an effective tool in the treatment of various heavy metals contaminants and should be received more attention. 
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Raw humics extract and military smoke dye as extracellular electron shuttles 
Man Jae Kwon1, mankwon@illinois.edu, Brendan Powers2, Bpowers4@illinois.edu, and Kevin T. Finneran1, finneran@uiuc.edu. (1) Department of Civil and Environmental Engineering, University of Illinois at Urbana-Champaign, 205 N. Matthews Ave, Urbana, IL 61801, Fax: 217-333-6968, (2) Department of Biochemistry, University of Illinois at Urbana-Champaign, Urbana, IL 61801 

Anthraquinone-2,6-disulfonate (AQDS) is an extracellular electron shuttle (EES) that has been reported to stimulate transformation of contaminants such as nitramine compounds (e.g., hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX)) and metals (e.g., uranium). We investigated alternative EES compounds for in situ bioremediation application. Quinone containing EES compounds tested include AQDS, humic acid (Sigma Aldrich), raw humics extract (from mulch), military smoke dyes (Red9, Red11, Violet1), and henna. The electron donating capacity to Fe(III) or nitrate by each reduced EES compound was measured and compared. All reduced EES compounds produced Fe(II) or ammonium with varying capacities: AQDS>raw humics extract>>humic acid~dyes~henna. Reduced raw humics extract also directly reduced RDX. Geobacter metallireducens utilized raw humics extract and Red9 as EES to stimulate the rates of RDX reduction. The results suggest that raw humics extract would be an optimal EES for in situ environmental application, being inexpensive and environmentally benign. Smoke dyes are also potential EES for military application. 
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Recycling of plasma-melted slags utilized in TIMs 
Hsin-Liang Huang, hlhuang@nuu.edu.tw, Department of Safety, Health and Environmental Engineering, National United University, No. 1, Lien Da, Kung Ching Li, Miao-Li 36003, Taiwan, Fax: 886-37-333187 

Due to demand for a large amount of electronic products such as light emitting diode (LED) and central processing units (CPUs), a variety of functions, small sizes, and high performances during manufacturing is also requested. Therefore, the efficiency of thermal dissipation in thermal interface materials (TIMs) such as greases should be promoted. Aluminum in greases causes an increase of thermal conductivity. However, the unit price of aluminum is about 2,500 USD/ton. It can diminish the budgets at least four-fifth by coating aluminum on the surface of microsize plasma-melted slags for TIMs. The thermal conductivity of the aluminum/plasma-melted slags/grease was increased by about 20%. 
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Software tools facilitating QSPR studies of congeneric sets of organic pollutants 
Maciej Haranczyk, mharanczyk@lbl.gov, Computational Research Division, Lawrence Berkeley National Laboratory, One Cyclotron Road, Mail Stop 50F-1650, Berkeley, CA 94720, Fax: 510-486-5812, and Tomasz Puzyn, puzi@pcb.chem.univ.gda.pl, Department of Chemistry, University of Gdansk, Gdansk 80-952, Poland 

Various persistent organic pollutants (POPs) exist in the environment as families of halogen substituted congeners. To facilitate computational studies on these species we developed ConGENER software package. The program combinatorially generates library of all congeners of a parent molecule and facilitates its characterization at quantum chemical level. The resulting quantum chemical molecular descriptors can be easily imported into QSAR/QSPR programs to estimate parameters related to environmental fate and toxicity, like n-octanol/water, n-octanol/air, and air/water partition coefficients. The presentation discusses the latest features of ConGENER package as well as demonstrate its application to explore molecular feature space of emerging chloro-/bromo- (mixed) congeners. In addition, the results obtained with ConGENER package are analyzed by number of chemometric pattern recognition techniques to select the most representative mixed derivatives of mono- to tetracyclic POPs for further theoretical and experimental studies. This work is supported by the U.S. Department of Energy under Contract No. DE-AC02-05CH11231. 
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Soil transport and microbial impact of magnetite nanoparticles 
Kimberly F. Starr1, freelke@auburn.edu, Qiqi Liang2, qzl0001@auburn.edu, Yucheng Feng1, yfeng@auburn.edu, and Dongye Zhao2, zhaodon@auburn.edu. (1) Department of Agronomy and Soils, Auburn University, 202 Funchess Hall, Auburn, AL 36849, (2) Department of Civil Engineering, Auburn University, 238 Harbert Engineering Center, Auburn, AL 36849, Fax: 334-844-6290 

Magnetite nanoparticles have been used in in-situ removal of arsenic from contaminated soil and water. To understand the environmental fate and potential risks associated with releasing these nanomaterials into the environment, we studied the soil transport and microbial impact of magnetite nanoparticles. While commercial magnetite nanoparticles failed to move through a sandy soil column, carboxymethyl-cellulose stabilized nanoparticles prepared in our lab were highly mobile with a full breakthrough level of 91% of its influent concentration. The microbial impact experiments were conducted using Gram-negative Escherichia coli and Pseudomonas aeruginosa, as well as Gram-positive Bacillus subtilis and Enterococcus faecalis in the presence and absence of ultraviolet light. Under both light and dark conditions, the commercial nanomagnetite showed insignificant effect on protein synthesis in P. aeruginosa, B. subtilis, and E. faecalis, while protein synthesis in E. coli was reduced slightly. The presence of magnetite nanoparticles did not affect the survival of these four organisms in natural water. 
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Bioaccumulation and toxicity of silver nanoparticles in animal and plant tissues 
Ioana E. Pavel1, ioana.pavel@wright.edu, Jennifer Monahan1, Marjorie M. Markopoulos1, Zofia E. Gagnon2, zofia.gagnon@marist.edu, and Britney NeJame2. (1) Department of Chemistry, Wright State University, 3640 Colonel Glenn Hwy, Dayton, OH 45435-0001, Fax: 937-775-2717, (2) Department of Environmental Science and Policy, Marist College, Poughkeepsie, NY 12601 

Silver nanoparticles (AgNPs) are currently receiving considerable attention because of their numerous applications in biology, pharmacy, and medicine. However, very little is known about their bioaccumulation and toxicity in living organisms. Animal model: To examine these aspects, developing chick embryos were injected twice with AgNPs (borohydride-reduced, 5-20 nm) solutions of various concentrations. Embryos' organs, blood, and tibiotarsus were harvested on the 20th day of incubation and examined. Plant model: Tomato, bean, and lettuce seeds were germinated in culture media of various concentrations of AgNPs. 1) The AgNPs accumulation in plant and animal tissues was quantified by GFAAS spectrometry on ground tissue powder. 2) The bone architecture was examined by micro-Raman spectroscopy imaging on embedded bone sections. 3) The DNA and oxidative damage in tissues was determined using a Comet and glutathione peroxidase assay, respectively. 4) The hematological analysis revealed the relationship between white blood cell counts and AgNPs treatment. 
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Sorption of ultraviolet filter chemicals to sediment 
Michelle Wu, wuh@union.edu and Laura A MacManus-Spencer, macmanul@union.edu, Department of Chemistry, Union College, 807 Union Street, Schenectady, NY 12308 

Ultraviolet filter chemicals (UVFCs), frequently used in personal care products, are introduced into the aquatic environment via direct and indirect paths, such as swimming and wastewater treatment plants. Designed to be photochemically stable, organic UVFCs pose the potential threat of long-term persistence in the environment. The concern that UVFCs may accumulate in sediment-dwelling organisms, biomagnify, and ultimately affect human health motivates the study of the transport of three UVFCs (benzophenone-3, homomenthyl salicylate, and octyl methoxycinnamate) to sediment. Batch sorption experiments were conducted by spiking a known concentration of UVFC to sediment samples from two local rivers, Alplaus and Indian Kill. The strength and kinetics of sorption to aquatic sediments were determined by varying either the initial UVFC concentration or the duration of sorption, respectively. Samples were analyzed by HPLC-UV and GC-MS. Results show that the strength and kinetics of sorption depend on sediment composition and type of UVFC. 
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Pesticides in your food: Is organic really organic? 
Andria J. Marsh, amarsh2@stedwards.edu and Donald L Wharry Jr., Department of Chemistry, Saint Edwards University, 3001 S. Congress, Austin, TX 78704, Fax: 512-448-8764 

Determine a method of analyzing the residues of pesticides on leafy vegetables. Diazinon, Chlorpyrifos and Permethrin are the three pesticides to be identified using the HPLC and GC/MS. These pesticides are used widely in agricultural practices for pest control. These substances have been known to have adverse effects when released into the environment beyond certain levels. My undergraduate research will focus on utilizing HPLC and GC/MS to identify and relatively quantify the levels of these different pesticides on leafy vegetables. Green leaf lettuce and spinach will be tested to determine how much of each pesticide remains on the vegetable by the time of consumption and whether those levels exceed federal regulation issued by the Environmental Protection Agency. 
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Influence of environmental temperature and relative humidity on photocatalytic oxidation of toluene adsorbed on activated carbon fibers coated TiO2 
Can Wu1, wucan@mail.nankai.edu.cn, Ting Guo2, guoting1008@126.com, Zhipeng Bai1, zbai@nankai.edu.cn, Tan Zhu1, zhutan@nankai.edu.cn, and Xiang Li1, lindbergh.li@gmail.com. (1) College of Environmental Science and Engineering, Nankai University, Weijin Road #94, Tianjin 300071, China, Fax: 86-022-23503397, (2) College of Chemistry and Life Science, Zhejiang Normal University, Jinhua, Zhejiang 321000, China 

TiO2 supported on active carbon fiber (TiO2/ACF), an absorbable photocatalyst, is a new kind of material applied in air purification. In this paper, the influence of environmental temperature (T) and relative humidity (RH) on the gas-solid adsorption of toluene and the photocatalytic oxidation (PCO) efficiency of adsorbed toluene on TiO2/ACF were studied, and then, the purification capability of TiO2/ACF was estimated. PCO results showed that although the PCO efficiency increased under high RH and T levels, the amount of adsorption of toluene decreased. Moreover, quantitative analysis results of intermediates indicated that more environmental risk emerged when PCO of toluene was carried out at higher environmental T and RH levels because more toxic intermediates would be accumulated on the TiO2/ACF. So, it is significant to control the environmental T and RH conditions in the application of the PCO technique. T=25°C and RH=30% is the optimal condition for purifying toluene in our experimental system. 
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Mixed metal oxide nanocomposites: Novel extractants for the remediation of arsenate from aqueous solutions 
Tarek M. Trad, tarek.trad@utb.edu, Department of Chemistry and Environmental Sciences, University of Texas at Brownsville and Texas Southmost College, 80 Fort Brown, M-0 1.128, Brownsville, TX 78520, Fax: 956-882-6692, and Mohamed Chehbouni, mchehbouni@se.edu, Department of Chemistry, Computer and Physical Sciences, Southeastern Oklahoma State University, Durant, OK 74078 

Capped nickel ferrite nanoparticles were shown to be effective adsorbents for the magnetic extraction of arsenic from water. The possibility of removing more than 99% of As (V) from aqueous solutions using very small quantities of the nanoparticulate adsorbents is reported. In this project, we describe a new nonhydrolytic single precursor route for the synthesis of capped magnetite and nickel ferrite nanoparticles. The surface composition and thermal stability of these materials was studied using infrared spectroscopy and thermogravimetric analysis respectively. Average particle size (as low as 5 nm) was determined using transmission electron microscopy and dynamic light scattering techniques. Structural characterization of all precursor and nanoparticle samples was carried out by the X-ray diffraction (XRD) technique. Nonhydrolytic techniques hold great potential for producing metal oxide nanoparticles with superior properties related to surface composition and defect structure. Advantages resulting from nonhydroxylated surfaces are of interest in catalysis, ceramics, magnetic data storage, and environmental applications. 
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Effect of functional groups in dispersants for the transport of titanium dioxide nanoparticles in quartz sands 
Sung Hee Joo1, Joo.Sunghee@epa.gov, Todd Luxton2, Luxton.Todd@epa.gov, and Souhail R. Al-Abed2, Al-Abed.Souhail@epa.gov. (1) Pegasus Technical Services, Inc, 46 E. Hollister Street, Cincinnati, OH 45219, Fax: 513-569-7879, (2) U.S. Environmental Protection Agency, Cincinnati, OH 45268 

There has been little information on the fate and transport of nanomaterials in the environment. In order to provide quantitative information regarding the fate and transport of manufactured nanoparticles, titanium dioxide was chosen as a model compound because of its use in cosmetic and other commercial products. We have characterized TiO2 coated with sodium carboxymethyl cellulose and found that carboxyl groups that are present in sodium carboxymethyl cellulose (NaCMC) endow the ability to strongly chelate Ti4+ ions of anatase, enhancing dispersability and mobility of TiO2 nanoparticles while TiO2 mixed with PVP or ethylene glycol, which has no carboxyl group, showed significant agglomeration. Column study on the transport of a new type of CMC-stabilized TiO2 nanoparticles in quartz sands in the presence and absence of arsenic shall be presented and discussed under different experimental parameters. 
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Dechlorination of trichloroethylene (TCE) using zero-valent iron in organic solvents 
Rita E. Cook, Kristen A. Thoreson, and Kristopher McNeill, Department of Chemistry, University of Minnesota, 207 Pleasant Street SE, Minneapolis, MN 55455 

Zero-valent iron (ZVI) is currently employed to remediate ground water contaminated with TCE, however the mechanism of the dechlorination reaction is not well understood. In order to compare the mechanism of ZVI-mediated dechlorination to that of a well characterized phosphino-iron(0) model complex, dechlorination of TCE with ZVI was studied in organic solvents. The reaction was carried out with 100 mesh iron(0) in oxygen and water-free conditions using THF and toluene as solvents. TCE loss was monitored by GC/MS. The reaction in water-free THF resulted in complete degradation of TCE after several days, but only a 10% decrease in TCE concentration was observed in water-free toluene over the same timescale. The dechlorination reaction in water-free toluene with tert-butanol as a proton source was also evaluated. 
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Distribution and characteristics of PAHs in sediments from the coastal environment of Egypt. 
Alaa Mostafa1, amostafa24@gmail.com, Terry L. Wade2, terry@gerg.tamu.edu, Stephen T. Sweet2, Nadia B. El Sayed1, and Assem O. Barakat1, abarakat18@hotmail.com. (1) Department of Environmental Sciences, Faculty of Science, Alexandria University, Moharrem Bek, Alexandria 21511, Egypt, Fax: 002 03 3911794, (2) Geochemical and Environmental Research Group, Texas A&M University, College Station, TX 77845 

To assess the contamination of polycyclic aromatic hydrocarbons (PAHs) in the coastal environment and coastal lakes of Egypt, 40 sediment samples were collected and analyzed. This study provides perspectives on concentration ranges and on geographic distributions of PAHs. Total concentration of 46 PAHs studied in the sediments, expressed as ΣPAH, varied from 17.5 to 23,701.8 ng g-1 dry wt. with a mean of 2,724.9 ng g-1. While the total amount of the non-substituted parent PAHs in sediment samples ranged from 5.4 to 15,765.1 ng g-1 dry weight. Industrialized and urbanized region showed high level of PAHs contamination. The PAH-fingerprints of the sediments in most of the sampling sites is varied, which is in turn indicated dissimilarity in the compositional pattern of PAHs. Major PAHs sources inferred from diagnostic indices were both pyrogenic and petrogenic. The ratio COMB/ΣEPA-PAHs was high to very high (0.7-10.8) in most of the sediment samples of the study area indicating that there is extensive combustion activities along the coastal environment. Generally, The concentration of total PAHs in the northern coastal sediments are high compared with those reported for other similar world areas, indicating that the PAH pollution in the sediments of the study area is comparatively high. In the investigated coastal sediments of Egypt, 7.5% sites had a mean PAH ERL quotient >1.0, indicating the potential to cause adverse effects in sensitive species. The boats waiting area of the Eastern harbour of Alexandria was recognized as highly contaminated with PAHs, and recommended to be managed with special plan. 
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Electrochemical oxidation of 4-chlorophenol with granular graphite electrodes 
Jiann-Long Chen, chenjl@fcu.edu.tw, Guan Chang Chiou, Chih-Chao Wu, and Kung-Yuh Chiang, Department of Environmental Engineering and Science, Feng Chia University, 100 Wenhwa Rd., Seatwen District, 40724 Taichung, Taiwan, Fax: 886-4-2451-7686 

Electrochemical oxidation of 4-chlorophenol in a flow-through reactor equipped with granular graphite electrodes was conducted. The reactor is constructed with a block of Teflon and is divided into two compartments separated by a Nafion membrane. The applied current and oxidation potential of the electrode was controlled with a potentialstat. The solution matrix was DI water spiked with methanol containing 4-chlorophenol. Adsorption of 4-chlorophenol by granular graphite is linear with a Kd value of 12.6 L/kg. The oxidation of 4-chlorophenol was observed at applied currents of 50, 100, and 300 mA, respectively. The apparent degradation rate varied insignificantly with the applied current, which indicates the reaction rate is transport-controlled. This was verified with the degradation rate being higher with higher flow rate. A calculation on the mass balance of 4-chlorophenol and chloride show nearly all the target compounds in both solution and solid phases were completely dechlorinated. 
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Changes in water quality and prediction of acidity decay in 40 above drainage mines in West Virginia 
Jeffrey G. Skousen, jskousen@wvu.edu and Ben Mack, Plant and Soil Sciences, West Virginia University, 1106 Agric. Sci. Bldg, Morgantown, WV 26506, Fax: 304-293-2960 

Acid mine drainage (AMD) is one of the most prevalent pollution problems in many parts of the world where coal and metals are mined. The duration of AMD flowing out of underground mines is important in watershed restoration and abandoned mine land reclamation projects. Past studies report that AMD flows from underground mines for hundreds of years with little change in chemistry, while others find that poor drainage quality only lasts 20 to 40 years. In northern West Virginia, 40 above-drainage underground mines with AMD discharges were located and sampled in 1968, 1980, 2000 and 2005. The objective of this study was to determine the average amount of acidity lost over time. Measurements of acidity concentrations from these mines were plotted against selected acidity decay curves of 2, 5, and 10%. The 40 sites were split into two main groups by coal seam (Upper Freeport and Pittsburgh). Acidity values from the 34 Upper Freeport sites were split further into four different groups (by 1968 acidity) and an exponential declining trend line was drawn through the data to determine how well the groups matched the decay curves. Both the Pittsburgh and Upper Freeport groups most closely matched the 5% decay curve. Acidity values from the T&T #2 mine, a much younger mine which was closed 12 years ago, were also plotted against the same three decay curves. T&T most closely matched the 10% decay curve during its first 12 years after closure. This is likely due to the relatively short time since mine closure of T&T compared to the 50-70 years since mine closure for the 40 sites, and therefore T&T is still going through its initial flushing phase, which includes the flushing of accumulated metal salts from the mine. 
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Adsorptive removal of cobalt, strontium and cesium using AMP-PAN in laundry wastewater from nuclear power plant 
Yeon-Jin Park1, yjpark82@knu.ac.kr, Young-Chae Lee2, chae0110@hanmail.net, Won Sik Shin1, wshin@mail.knu.ac.kr, and Sang-June Choi1, sjchoi@knu.ac.kr. (1) Department of Environmental Engineering, Kyungpook National University, 1370, Sankyuk-Dong, Buk-Gu, Daegu 702-701, South Korea, Fax: 82-053-950-6579, (2) Fuel Cell Research Center, Korea Institute of Science and Technology, Seoul 136-791, South Korea 

AMP-PAN was applied to decontaminate laundry wastewater from nuclear power plant that includes salts, surfactants and dissolved solids. Single- and bi-solute competitive adsorption of Co, Sr and Cs onto AMP-PAN were investigated. Freundlich, Langmuir, Dubinin-Radushkevich models were fitted to the single-solute adsorption data. Generally Freundlich and Langmuir models fitted better than Dubinin-Radushkevich model. Bi-solute competitive adsorptions were analyzed by competitive Langmuir model (CLM) and ideal adsorbed solution theory (IAST) coupled to the single-solute adsorption model. The predictions of those models were successful in most of adsorption except a few cases. The effect of cations and surfactants were also investigated. The distribution coefficients (Kd) of cesium slightly decreased in the presence of Na+ and Ca2+ ions. The presence of surfactants (non-ionic, cationic and anionic) also affected the adsorption of metals onto AMP-PAN due to the change in surface charge of AMP-PAN and the formation of metal-surfactant complexes. 
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A priori prediction of Hg(II) complexation by natural organic matter 
Aliyar Mousavi, amousavi@unm.edu and Stephen E. Cabaniss, cabaniss@unm.edu, Department of Chemistry and Chemical Biology, University of New Mexico, MSC03 2060, 1 University of New Mexico, Albuquerque, NM 87131-0001 

Mercury (II) complexation by natural organic matter (NOM) plays a crucial role in mercury toxicity and transport, and is thought to be strongly influenced by the presence of reduced sulfur groups within the NOM mixture. By combining a quantitative structure-property relationship (QSPR) for the prediction of equilibrium binding constants with an agent-based model of NOM, Hg(II) binding can be predicted as a function of environmental conditions and precursor molecules. The evolution of sulfur-containing NOM is simulated using the AlphaStep agent-based model, which treats NOM as an assemblage of molecules derived from specific precursors and environmental conditions. Organo-sulfur groups are assumed to derive from a combination of biochemical S in precursor molecules (e.g., cysteine residues in peptides) and from inorganic sulfur reaction with NOM in the environment. The Hg(II) QSPR is calibrated using literature data for Hg(II) ligands, including ligands with carboxylate, amine and thiol ligands. Results of the model are compared to literature data on Hg(II)-NOM binding. 
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