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Biodistribution and toxicity of systemically-introduced ceria engineered nanomaterial 
Robert A. Yokel1, ryokel@email.uky.edu, Rebecca L. Florence1, rlstep2@email.uky.edu, Jason M. Unrine2, Jason.Unrine@gmail.com, Michael T. Tseng3, mttsen01@louisville.edu, Uschi M. Graham4, graham@caer.uky.edu, Rukhsana Sultana5, rsult2@uky.edu, D. Allan Butterfield6, dabcns@uky.edu, Peng Wu7, peng.wu@uky.edu, and Eric Grulke7, egrulke@engr.uky.edu. (1) Department of Pharmaceutical Sciences, University of Kentucky, Rose Street, Lexington, KY 40536-0082, Fax: 859-323-6886, (2) Department of Plant and Soil Sciences, University of Kentucky, Lexington, KY 40546, (3) Departments of Anatomical Sciences & Neurobiology, University of Louisville, Louisville, KY 40202, (4) Center for Applied Energy Research, University of Kentucky, Lexington, KY 40511-8479, (5) Department of Chemistry, University of Kentucky, Lexington, KY 40506, (6) Department of Chemistry, Center of Membrane Sciences, and Sanders-Brown Center on Aging, University of Kentucky, Lexington, KY 40506, (7) Chemical and Materials Engineering, University of Kentucky, Lexington, KY 40506 

The objective was to characterize nanoscale ceria biodistribution from blood and its toxicity. Ceria (0 to 750 mg/kg) was given via i.v. to rats, and terminated 1 or 20 hr later. Biodistribution was assessed by microscopy and ICP. Neurotoxicity was assessed by HNE, 3-NT, and protein carbonyls. Evans blue (EB)-albumin and Na fluorescein (Na2F) were given via i.v. as blood-brain barrier integrity markers. It was shown that ceria t½ was << 1 hr. There was some increase in brain EB and Na2F at 20 hrs. Microscopy revealed peripheral organ ceria agglomerations but little in the brain. Spleen [Ce] was > liver > brain > serum. HNE, 3-NT, and protein carbonyls changes were small. Therefore, it was shown that reticulo-endothelial tissues clear ceria. These results provide a foundation to study the physico-chemical properties of ENMs on peripheral organ distribution, brain entry and resultant toxicity. Supported by US EPA STAR Grant RD-833772. 
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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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Silver speciation and leachability from silver nanomaterial containing consumer fabric 
Amro El-Badawy1, Todd Luxton2, Luxton.Todd@epa.gov, Kirk Scheckle2, Thabet Tolaymat2, and Makram Suidan1, msuidan@boss.cee.uc.edu. (1) Department of Civil and Environmental Engineering, University of Cincinnati, P.O. Box 210071, Cincinnati, OH 45221, Fax: 513-556-2599, (2) U.S. Environmental Protection Agency, Cincinnati, OH 45268 

Silver is one of the Research Conservation and Recovery Act (RCRA) 8 metals. The use of silver nanomaterial as antibacterial has increased dramatically in the past few years. The research presented here will evaluate the leachability of silver from a consumer fabric that contains silver nanomaterials. Three pH values (3, 6 and 9) were evaluated to see the effect pH has on the mobility of silver nanomaterials. Also, the ionic strength of the extraction solution was varied from 0.01 to 3 to evaluate the effect of ionic strength on the mobility and speciation of silver nanomaterials. Along side these two variables, the extraction solutions were also evaluated for their conductivity and chloride content. The effect of contact time on the leachability of silver was evaluated. Leachate samples and fabric samples were collected over a period of 24 hours. Fabric samples were also collected and examined by X-ray absorption spectroscopy in order to identify the speciation of Ag. 
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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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Synthesis of a novel Schiff base ethane-1,2-diyl(bis)nitrobenzylidene ethane-1,2-diamine as an ionophore for sulfate selective electrode 
Amarchand Sathyapalan, a.sathyapalan@usu.edu and Anhong Zhou, Department of Biological and Irrigation Engineering, Utah State University, 4105 Old Main Hill, Logan, UT 84322 

A new Schiff base (N2E,N2'E)-N1,N1'-(ethane-1,2-diyl)bis(N2-(3- nitrobenzylidene)ethane-1,2-diamine) was synthesized by the condensation between 3-nitrobenzaldehyde and triethylene tetramine in methanol. The pale yellow product was filtered and recrystallized in methanol and have explored as ionophores for preparing PVC-based sulfate membrane ion selective electrode. Yield 76%, mp 182°C. MS 445. 1HNMR (DMSO): 7.01–7.06 (m, 5H, Ar-H), 2.62 (m, 1H-NH), 3.4, 0.83–1.32 (m, 6H, CH2), 2.60 (s, 3H). IR (KBr) 3,373-3,406 cm-1 (νN-H), 2,914-2,968 cm-1 (νO-H), 1,637 cm-1 (νCN) and 1,532 cm-1, 1,315 cm-1 (νNO). The PVC-based membranes were prepared by dissolving appropriate amounts of Schiff base, cation excluder (CTAB), solvent mediators, dioctyl phthalate (DOP) with an ionic liquid 1-butyl-3-methylimidazolinium hexafluorophosphate and appropriate amount of PVC in THF (10mL). After complete dissolution of all components and thorough mixing, the resulting mixture was poured into glass rings placed on a smooth glass plate. THF was allowed to evaporate for about 24 h at 25°C. The optimized membranes were used for the fabrication of ion selective electrodes. The slope 32.5 mV/decade (R= 0.99) was close to the theoretical Nernstian value of 30 mv/decade. The electrode showed a broad working pH range from pH 3-9. The sulfate selective electrode was highly selective over closely associated elements. The electrode was highly selective in presence of chloride and iodide with selectivity coefficients -5.42×10-4 and -5.39×10-4, respectively. More characteristics of the sulfate ion selective electrode will be discussed in detail. 
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Synthesis of nano-hydroxyapatite and its application for uranium remediation 
S. R. Kanel1, sushil.kanel@ce.gatech.edu, Mark O. Barnett2, mark.barnett@auburn.edu, and T. P. Clement2, clement@auburn.edu. (1) Civil and Environmental Engineering, Georgia Institute of Technology, 311 Ferst Drive, Atlanta, GA 30332-0512, Fax: 404-894-8266, (2) Department of Civil Engineering, Auburn University, Auburn, AL 36849 

Synthetic nano-scale hydoxyapatite (NHA) were prepared and characterized using X-ray diffraction (XRD) and scanning electron microscopy (SEM). XRD confirmed the crystalline structure and chemical composition (Ca5OH(PO4)3) and SEM confirmed the size of the NHA (<50 nm). A two-dimensional physical model packed with a porous media under saturated conditions at fixed flow rates is developed and used to study the transport of these nano materials. The transport of NHA was almost same as tracer whereas commercial HA showed negligible transport characteristics. Interestingly, we found that the NHA can move with the flow of water without settling at the bottom. We have also tested the reactivity of NHA with 1 mg/L U(VI) and found that about 100 % of U(VI) can be removed using 0.5 g/L NHA at pH 5 to 6. Our results demonstrated that NHA can be used as movable slurry for in situ groundwater aquifer treatment. 
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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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Effects of unknown source on the collinearity problem in CMB model 
GuoLiang Shi1, nksgl@mail.nankai.edu.cn, Xiang Li1, lindbergh.li@gmail.com, Ting Wu2, nkwuting@yahoo.com.cn, Yin-Chang Feng1, fengyc@nankai.edu.cn, Xiao-Hui Bi1, bixh@nankai.edu.cn, Jian-Hui Wu1, wujianhui@mail.nankai.edu.cn, and Tan Zhu1, zhutan@nankai.edu.cn. (1) College of Environmental Science and Engineering, Nankai University, WeiJin Road #94, TianJin 300071, China, Fax: 8602223503397, (2) Environment Standards Institute, Chinese Research Academy of Environmental Sciences, BeiJing 100012, China 

Some studies find that the weakness of CMB lies in its collinearity problem. There are some factors which make the collinearity problem severe. In this study, the effects of the unknown source on the collinearity problem in CMB model were discussed. Six “known sources” (contain three collinear source profiles) and one “unknown source” obtained from real ambient air were applied in the construction of the synthetic receptors. The experiment software was implemented for producing a series of synthetic receptor datasets and apportioning them by CMB algorithm. The results show that the calculated contributions of these six “known sources” would reach negative values when a high proportion of the “unknown source” was presented in the synthetic receptor. And the calculated contributions of the three collinear sources varied largely as the proportion of synthetic unknown source increased in the synthetic receptor dataset, while the noncollinear sources contributions varied mildly. 
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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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Utilization of steam to recover the caustic and alumina from red mud slurry 
Rajkishore Patel, rkpatelnitr@gmail.com, Department of Chemistry, NIT, Rourkela-769008, India, Fax: 91-246-2999 

Earth's most powerful greenhouse gas-water vapor causes fast global climate change. Slight increase in the Earth's atmospheric water vapor concentration plays a far greater 

role in global warming than CO2 or other minor gases. The highly energetic water vapor (waste steam) of thermal power plant forms a brown cloud along with CO2, CO, other gaseous pollutants, carbon particles, dust particles, light metal ions, etc. To prevent burning of the earth, to some extent, steam is used in the laboratory scale as a source of energy and distilled water for the recovery of caustic and alumina from red mud slurry. The pH of highly alkaline red mud slurry decreased from 13.9 to 10.5 by this process and can be brought to standard environmental level (pH < 9) by addition of a small amount of common salt. The recovered caustic, pH ≥ 13.5, can be used for the further digestion of bauxite ore. The use of steam led to many benefits, including conservation of distilled water, prevention of the brown cloud formation and reduces the cost of waste management.
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Water uptake of humic and fulvic acid: Aerosol and thin film measurements 
Courtney D. Hatch1, hatch@hendrix.edu, Kelly M. Gierlus2, James Zahardis2, Jennifer D Schuttlefield2, jennifer-schuttlefield@uiowa.edu, and Vicki H. Grassian2. (1) Department of Chemistry, Hendrix College, 1600 Washington Ave, Conway, AR 72032, (2) Department of Chemistry, The University of Iowa, Iowa City, IA 52242 

Humic and fulvic acids are macromolecular, multifunctional, polyacidic compounds that are important proxies for humic-like substances (HULIS), which are ubiquitous components of tropospheric particulate matter. The water uptake of humic and fulvic acid aerosols was determined by hygroscopic tandem differential mobility analysis (HTDMA) and extinction Fourier transform infrared (FTIR) spectroscopy. The hygroscopic growth of monodisperse, 100 nm (dry) Suwannee River fulvic acid (SRFA) and humic acid sodium salt (NaHA) aerosols was determined and modeled using Köhler theory. A single parameter, the ionic density (ρion), containing physical properties that are not well-established for these substances was used. The values of ρion for SRFA and NaHA were calculated to be 3.0x10-3 and 8.0x10-3 mol cm-3, respectively. The hygroscopic growth was then modeled using the ρion–Köhler equation and the critical parameters determined. κ-Köhler theory was also used to calculate the critical supersaturation. Results were in agreement with the ρion representation. 
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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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Reactive activated carbon impregnated with Fe/Pd: PCBs dechlorination reactivity and capacity, ageing, and oxidation 
Hyeok Choi1, choi.hyeok@epa.gov, Souhail R. Al-Abed1, al-abed.souhail@epa.gov, Shirish Agarwal2, agarwash@email.uc.edu, and Eric Graybill2, graybill.eric@epa.gov. (1) National Risk Management Research Laboratory, U.S. Environmental Protection Agency, 26 W. Martin Luther King Dr, Cincinnati, OH 45268, Fax: 513-569-7879, (2) Pegasus Technical Services, Inc, Cincinnati, OH 45221 

In spite of tremendous efforts to treat polychlorinated biphenyls (PCBs) in the environment, limited success has been achieved owing to their persistent and hydrophobic nature. Recently, we have introduced a trap and treatment strategy for PCBs clean up by introducing activated carbon impregnated with Fe/Pd bimetallic nanoparticles (named reactive AC or RAC) (i.e., integration of the physical adsorption of PCBs with their chemical dechlorination). In this presentation, we will discuss several practical points of the RAC system, including dechlorination capacity, long term performance and changes in the physicochemical properties of RAC under various oxidation environments, effect of oxygen in water, and mechanical stability and dissolution of Fe/Pd particles. Results from this study will therefore be interesting to chemists and engineers working for remediating environmentally contaminated sites with PCBs and other chlorinated organic compounds. 
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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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Reductive degradation of personal care products using zero-valent metals 
Young-Hun Kim, youngkim@andong.ac.kr, Department of Environmental Engineering, Andong National University, Andong 760-749, South Korea, Fax: 82-54-820-6187, Seok-Oh Ko, soko@khu.ac.kr, Department of Civil Engineering, Kyunghee University, Suwon, South Korea, Myung-Chul Kim, mckim@kiu.ac.kr, Department of Fire Protecting Information Technology, Kyungil University, Gyeongsan-si, South Korea, Jong Hyun Kim, Division of Cosmetic, Kyongbuk College of Science, South Korea, and Hyung Suk Oh, Department of Applied Chemistry, Andong National University, Andong, South Korea 

Pharmaceuticals and personal care products (PPCPs) such as antiseptic agents, detergents, household cleaners, cosmetic products, and antibiotics are generally low or moderate toxic compounds. However, a large quantity of use leads to detection of these chemicals in aquatic environments and causes concerns. Some of PPCPs are chlorinated compounds and the chlorinated compounds can be degraded through dechlorination. Zero-valent iron and palladium coated iron were applied for dechlorination of some chlorinated PPCP, anticeptics. Chloro-cresols which are common antiseptics could be degraded by the palladium coated iron. Non-chlorinated products, cresols, are the dechlorination products and the kinetics is highly dependent on the nature and position of substituent on the aromatic ring. Current study suggests that reductive dechlorination using zero-valent metals could be an alternative for chlorinated PPCPs in aqueous environments. 
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Seasonal variation of atmospheric CH4, N2O and CO2 and causes analysis in Tianjin offshore area of Bohai Sea 
Shaofei Kong, kongshaofei@mail.nankai.edu.cn, Bin Han, Zhipeng Bai, zbai@nankai.edu.cn, Zhun Xu, Can Wu, wucan@mail.nankai.edu.cn, and Bowen Zhang, College of Environmental Science and Engineering, Nankai University, Weijin Road #94, Tianjin 300071, China, Fax: 86-02223503397 

To study the contaminated condition of greenhouse gases in Tianjin offshore area of Bohai Sea, CH4, N2O and CO2 were observed from November 2007 to August 2008, and the sources were analyzed using backward trajectory model. The results indicated all the three gases were influenced by continent sources during sampling periods. The ocean may lead to fluctuation of the concentrations to some extend. They may be influenced by some same sources, especially CO2 and N2O according to the correlation coefficients within them and meteorology factors. It also showed that the concentration of CH4 varied from 1.87-2.61 ppm with the highest value appearing in summer and lowest in winter. The concentration of N2O changed from 319.33-347.67 ppb. As to CO2, it was higher in heating season than non-heating season. Close attention should be paid as the three gases all exceeded the mean global background value of 2005. 
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Selective adsorption of heavy metals onto porous materials 
Young Hun Kim1, youngkim@andong.ac.kr, Won Sik Shin2, wshin@mail.knu.ac.kr, Sang June Choi2, sjchoi@knu.ac.kr, Inseong Hwang3, ihwang@pusan.ac.kr, Jeong-Hak Choi4, jhchoi@dgi.re.kr, Woo Taik Lim5, wtlim@andong.ac.kr, Hyung Suk Oh5, and Won Suk Jang5. (1) Department of Environmental Engineering, Andong National University, Andong 760-749, South Korea, (2) Department of Environmental Engineering, Kyungpook National University, Daegu 702-701, South Korea, (3) Department of Environmental Engineering, Pusan National University, Busan, South Korea, (4) Environment Research Team, Daegu-Gyeongbuk Development Institute, Daegu, South Korea, (5) Department of Applied Chemistry, Andong National University, Andong 760-749, South Korea 

Adsorption is one of the simplest and cost effective alternatives for the removal of inorganic ions from water. However, the adsorption is not compound specific and relatively less toxic or harmless ion species are also removed leading to quick saturation of the employed adsorbent in sorption processes. Three adsorbents, silicotitanate, mica, zeolite Rho were tested for selective adsorption of six metal ions, Cs+, Pb2+, Zn2+, Cd2+, Cu2+, and Mg2+ in the presence of background ions Na+ or Ca2+. The three tested sorbents were selective for Cs, Pb and Cu. The selectivity of silicotitanate, mica, zeolite Rho are in order of Cu > Pb > Cs, Cu > Pb > Cs and Cs>> Pb  Cu respectively. The sorbents showed higher selectivities with Na than Ca except zeolite Rho for Cs. Current results showed mica and zeolite Rho also could be an alternative for removal of heavy metals selectively in the presence of background ions. 
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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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Sorption of lead and cadmium from aqueous solutions by Nasturtium officinale 
Vivianette Alicea-Vázquez1, valicea7@yahoo.com, Maylisa Romero-Perez1, m_romero1987@yahoo.com, Maiella Ramos-Fontán1, maiellaramos2001@yahoo.com, and José Arbelo-García2, josearbelo@yahoo.com. (1) Department of Physics and Chemistry, University of Puerto Rico at Arecibo, P.O. Box 4010, Arecibo, PR 00614, (2) Department of Biology, University of Puerto Rico at Arecibo, Arecibo, PR 00614-4010 

There has been a strong interest in the use of aquatic plants as a potentially useful group for pollutant uptake and biological indicators of heavy metals in aquatic systems. Nasturtium officinale (watercress) is a promising candidate for metal removal. It is well known that heavy metals cannot be degraded like most organic compounds. Toxic metals including lead (Pb) and cadmium (Cd) are environmental toxins, and its accumulation seems to be a significant problem in water systems, human and animal life. In a previous work we quantified the uptake of lead and chromium by Nasturtium officinale from natural waters in the Central Region of Puerto Rico. In this study we investigated the uptake of Pb and Cd by Nasturtium officinale after being treated with different concentrations of the ions individually in separate containers. Plant samples were digested using a microwave laboratory oven (CEM MARS X). Analysis was performed by means of a flame-graphite furnace atomic absorption spectrometer (PE AAnalyst 800). Preliminary results indicate that Nasturtium officinale has been utilized for the removal of Pb(II) and Cd(II) from samples of aqueous solutions. Bioaccumulation factors for plant tissue are also reported. The results of this study can provide the basis for understanding the bioaccumulation and phytoremediation capabilities of Nasturtium officinale for environmental cleanup purposes. 
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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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Photoformation of hydroxyl radical from water-soluble organic matter in atmospheric aerosol 
Hiroaki Kondo, Kazuhiko Takeda, takedaq@hiroshima-u.ac.jp, and Hiroshi Sakugawa, hsakuga@hiroshima-u.ac.jp, Graduate School of Biosphere Science, Hiroshima University, 1-7-1 Kagamiyama, Higashi-Hiroshima, Hiroshima 739-8521, Japan 

Hydroxyl radical in atmospheric liquid phase is formed from photolysis of nitric acid and nitrous acid, and photo-Fenton reaction. Recently, some reports suggested on hydroxyl radical formation from photo-irradiated organic matter such as atmospheric humic-like substances (HULIS). In this study, we extracted and isolated HULIS from atmospheric aerosol and determined hydroxyl radical photoformation rate. Aerosol sample was collected on quartz filter using a high volume air sampler. After collection, an aliquot of the filter was extracted with pure water by shaking for three hours. HULIS were isolated by using a solid phase extraction method. Hydroxyl radical was largely photoformed in aqueous HULIS solution by solar simulator irradiation, suggesting that HULIS were the main source of hydroxyl radical photoformed in the water-soluble fraction of atmospheric aerosol. 
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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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Oak Grove Tire Shreds Project: Tire shreds below the seasonal groundwater table 
Robert D Edstrom, robert.edstrom@dot.state.mn.us and John Sampson, john.sampsom@dot.state.mn.us, Office of Environmental Services, Minnesota Department of Transportation, 395 John Ireland Boulevard, St. Paul, MN 55155, Fax: 651-366-3603 

The Minnesota Department of Transportation constructed a low traffic volume road section to determine the environmental fate and effects of chemicals from tire shred materials placed below the seasonal groundwater table. The road base was constructed during November of 2002 with over seven million pounds of tire shreds enclosed in geotextile fabric in the road base. Surface and well water samples were analyzed for pH, temperature, dissolved oxygen, specific conductivity (SpCond), hardness, chemical oxygen demand (COD), total suspended solids (TSS), biochemical oxygen demand (BOD), aluminum, antimony, arsenic, barium, cadmium, total chromium, copper, iron, lead, manganese, nickel, selenium, zinc, mercury, gasoline range organics, diesel range organics, total polynuclear aromatic hydrocarbons (PAHs), and carcinogenic polynuclear aromatic hydrocarbons (c-PAHs) and eight tire specific semi-volatile organic compounds. Selected parameter data are presented. Elevated levels of barium, iron, and manganese were measured in all of the monitoring wells but not in the background well or surface water. The tire shreds contributed some PAHs to the well water but in very low concentrations. Four tire material semi-volatile organics were detected in well water but not surface water. 
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PAH concentrations in PM2.5 generated during prescribed burns of the Coconino and Apache-Sitgreaves National Forests 
Marin S. Robinson1, marin.robinson@nau.edu, Pierre Herckes2, Pierre.herckes@asu.edu, and Lillian Portz1. (1) Department of Chemistry, Northern Arizona University, Box 5698, Building 20, Flagstaff, AZ 86011-5698, Fax: 928-523-8111, (2) Department of Chemistry, Arizona State University, Tempe, AZ 85287 

Prescribed fire is a preferred way to reduce the risk of catastrophic fire and reduce heavy fuel loads in forest ecosystems. However, fire is also a well-known source of fine particulate matter (particles ≤2.5 µm in diameter or PM2.5). Both the concentration and composition of PM2.5 can affect human health, raising concerns for both firefighters and nearby communities. One component of PM2.5 with potential exposure risk is polycyclic aromatic hydrocarbons (PAHs), many of which are known or suspected carcinogens. In this work, we used GC/MS to measure concentrations of 21 particle-phase PAHs generated during 12 prescribed burns of the Coconino and Apache Sitgreaves National Forests (predominantly ponderosa pine) in northern Arizona. PAH levels were compared across burn type (pile vs. broadcast burn), fire stage (ignition/flaming vs. smoldering stage), and moisture level (20 to 100% relative humidity). 
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Paraoxon-induced acute brain dysfunction: Increase of EEG (electroencephalography) delta power spectra in rats 
Zengfa Gu, zengfa.gu@amedd.army.mil, Richard A. Bauman, and Joseph B. Long, Department of Polytrauma & Resuscitation Research, Walter Reed Army Institute of Research, 503 Robert Grant Ave, Silver Spring, MD 20910 

Exposure to paraoxon, a metabolite of the insecticide parathion, is of concern in environmental toxicology and chemical defense researches. Paraoxon elicits toxicity via acetylcholinesterase inhibition and results in headaches, convulsions and respiratory arrest as well as even death. However, the effects of paraoxon on brain function are still poorly understood. We investigated EEG changes after paraoxon exposure. Twenty seven male adult Sprague-Dawley rats were divided into two groups, testing group (exposure to paraoxon, n=24) and sham exposure group (paraoxon was replaced by saline, n=3). Each rat was anesthetized using 3% isoflurane. Bilateral EEG electrodes were placed into the skull (1mm lateral and 1 mm anterior to lambda) and an EEG telemetric transmitter was placed in the back. Before paraoxon or saline injection, EEG was recorded for 30 min as the baseline. Atropine and 2-pam were injected as the pretreatment just 1 minute before paraoxon (1.575 mg/kg) or saline was injected. Sixty minutes after paraoxon or saline injection, Diazepam was injected. All chemicals were injected subcutaneously. In the testing group, all animals developed seizures, whereas, in the sham exposure group, animals showed normal behavioral activities. EEGs of the baseline and at the 1, 24, 48 and 72 hours after paraoxon or saline injection were analyzed using the software Spike 2 (CED, Cambridge, England). EEG delta power spectra in the testing group were significantly increased and were 4.7, 3.3, 2.0 and 2.1 folds higher than those in the sham exposure group respectively (p < .05). These results suggested that sudden exposure to paraoxon can cause acute cortical/subcortical brain injury and dysfunction. The increase of Delta power spectra of EEG may be useful for the detection of acute paraoxon poisoning. 
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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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Photocatalytic degradation of trichloroethylene on zinc oxide nanorods 
T.-F. Hsu1, momocos0830@yahoo.com.tw, T.-L. Hsiung1, p5892106@mail.ncku.edu.tw, Y.-L. Wei2, yulin@mail.thu.edu.tw, and H. Paul Wang1, wanghp@mail.ncku.edu.tw. (1) Department of Environmental Engineering, National Cheng Kung University, Tainan City, Taiwan, Fax: 886-6275-2790, (2) Department of Environmental Science and Engineering, Tunghai University, Taichung City, Taiwan 

Chlorinated volatile organic compounds are carcinogenic and extremely persistent in the environment. Of which, trichloroethylene (TCE) is chosen as the probe molecule because it is associated with emissions from a wide range of industrial processes and its vapor is of great environmental concern, as it represents one of the most commonly detected pollutants in hazardous waste sites and landfills. Photodegradation of TCE has been catalyzed by the ZnO nanorods that have a well hexagonal structure with a diameter of about 400 nm. Under UV irradiation for 300 min, about 41% of TCE can be photocatalytically degraded. The photoactive species (OH•) formed on the ZnO nanorods under UV irradiation may be attributed to the effectively photocatalytic dechlorination. The intermediate dichloroacetyl chloride yielded during the photocatalytic degradation of TCE has also been observed by on-line FTIR and eventually is oxidized to CO2 and HCl. 
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Photochemical degradation of ultraviolet filter chemicals in surface waters 
Jacob Klein1, Monica L Tse2, and Laura A MacManus-Spencer1, macmanul@union.edu. (1) Department of Chemistry, Union College, 807 Union Street, Schenectady, NY 12308, (2) Union College, Schenectady, NY 12308 

Ultraviolet filter chemicals (UVFCs) found in sunscreens and cosmetics have been detected in wastewater and surface waters. Due to their hydrophobicity, UVFCs have been shown to accumulate in sediment and in aquatic organisms. This poses potential environmental health hazards because of the endocrine disrupting activities of some of these chemicals. Experiments have been conducted characterizing the photo- and thermodegradation patterns of two FDA-approved UVFCs: octyl methoxycinnamate (OMC) and homomenthyl salicylate (HMS), in deionized water as well as synthetic and natural surface waters under simulated and natural sunlight. Plots displaying the photo- and thermodegradation of these UVFCs will be presented alongside the relative importance of direct and indirect photodegradation pathways. The photodegradation products of OMC have also been characterized by HPLC and GC-MS. A proposed mechanism for the photodegradation of OMC will also be presented. 
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Improved understanding of Pd/Mg systems through a study of critical system parameters 
Shirish Agarwal1, agarwash@email.uc.edu, Souhail R. Al-Abed2, al-abed.souhail@epa.gov, and Dionysios D. Dionysiou1, dionysios.d.dionysiou@uc.edu. (1) Department of Civil and Environmental Engineering, University of Cincinnati, P.O. Box 210071, Cincinnati, OH 45221, (2) National Risk Management Research Laboratory, U.S. Environmental Protection Agency, Cincinnati, OH 45268 

Palladium/magnesium bimetallic systems (Pd/Mg) have been developed for dechlorination of polychlorinated biphenyls (PCBs) – environmental contaminants notorious for their toxicity, prevalence and recalcitrance. In this phase we aim to better understand Pd/Mg systems through a study of parameters that will be important in natural systems. Often PCB contamination does not exist in isolation but is accompanied by a variety of organic solvents and inorganic ions in the waters overlying the sediments and in its interstitial pores. The organic solvents when present in significant proportions will lower the polarity of water, reducing its readiness for electrolysis. This in turn reduces hydrogen production critical for PCB dechlorination. Some solvents such as acetone may compete for reduction adversely effecting PCB dechlorination rates. Naturally abundant inorganic anions namely nitrate, sulfate, chloride, carbonate and phosphate will affect the rate of corrosion (by attacking the Mg surface and by changing the ionic strength) and hence alter the PCB dechlorination rates. Near neutral pH in water bodies will likely lead to accelerated corrosion of Pd/Mg and hence dechlorination rates higher than in bench-scale systems where pH is constant at 10.5 as regulated by Mg2+ chemistry. Results on these aspects of the Pd/Mg systems will be presented. 


ENVR 159 

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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Influence of relative humidity on the photocatalytic oxidation (PCO) of toluene by TiO2 loaded on activated carbon fibers: PCO rate and intermediates accumulation 
Ting Guo1, guoting1008@126.com, Can Wu2, wucan@mail.nankai.edu.cn, Zhipeng Bai2, zbai@nankai.edu.cn, Tan Zhu2, zhutan@nankai.edu.cn, and Xiang Li2, lindbergh.li@gmail.com. (1) College of Chemistry and Life Science, Zhejiang Normal University, Yingbin Road 688#, Jinhua Zhejiang 321000, China, (2) College of Environmental Science and Engineering, Nankai University, Weijin Road 94#, Tianjin 300071, China, Fax: 86-022-23503397 

Photocatalytic oxidation (PCO) tests were carried out for toluene adsorbed on TiO2/ACFs photocatalyst in an environmental condition controlled chamber. Results showed that; (1) during the gas–solid PCO process of toluene, byproducts of aromatic ring oxidation were observed on the TiO2/ACF catalyst which had not been reported; (2) with the increase of RH in the chamber (15%, 30%, 45% and 60%) the PCO conversion rate of toluene was positive correlated and the amounts of the byproducts of aromatic ring oxidation were increased; and (3) elevated RH increased the accumulation of benzyl alcohol but assuredly decreased the accumulation of benzaldehyde. These results suggested that (1) RH affects both the PCO rate and the PCO reaction path of toluene; (2) aromatic ring oxidation is enhanced when the RH increases; (3) water molecule also directly takes part in the PCO process. A hypothesis has been suggested: Transition species comprised of benzaldehyde, hydroxyl and water molecule exists in the PCO conversion process from benzaldehyde to benzoic acid, though the hypothesis has not been confirmed. 
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Measurement of criteria air pollutants in a residential area of Kuwait 
Karim N. Jallad, KJALLAD@AUK.EDU.KW, College of Arts & Sciences, American University of Kuwait, P.O. Box 3323, Safat 13034, Kuwait, Fax: 965-573-7039 

Air pollution may be defined as an atmospheric problem, which results in the deterioration of environmental quality and the air we breathe. Air pollution may be classified into two types according to the nature of formation: primary air pollutants or criteria air pollutants which are emitted from their sources directly to the atmosphere and secondary air pollutants which result from the chemical reaction between the primary pollutants. Examples of primary pollutants or criteria air pollutants are sulfur dioxide (SO2), nitrogen dioxide (NO2), carbon monoxide (CO), lead (Pb), and non-methane hydrocarbons (NMHC). Examples of secondary pollutants are photochemical oxidants and ozone (O3). Traffic is a major source of air pollution in the urban area in Kuwait. In this study, we report the measurement of ozone levels in a residential area of Kuwait. The data collected illustrated that the levels of ozone during daytime ranged from moderate 45 ppb to levels reaching higher than 80 ppb. It was concluded that ambient air temperature and sunlight intensity in the presence of NOx and VOC sources (plenty of cars and absence of vegetation) played a major role in the production of ozone. At night time, lower ozone levels were detected. In addition, levels of SO2, CO, and Pb in the same residential area of Kuwait were both collected and compared to data belonging to O3, NO2 and NMHC. Such comparison will determine whether the levels of primary air pollutants are seasonal or correlated with heavy traffic movement during rush hours. 
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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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Element characteristic of atmospheric PM10 and source identification based on qualitative methods in Teda,Tianjin 
Shaofei Kong, kongshaofei@mail.nankai.edu.cn, Bin Han, Zhipeng Bai, zbai@nankai.edu.cn, Zhun Xu, Xiang Li, lindbergh.li@gmail.com, and Bowen Zhang, College of Environmental Science and Engineering, Nankai University, Weijin Road 94#, Tianjin 300071, China, Fax: 86-02223503397 

To investigate the concentrations and elemental compositions of ambient particulate matter in Tianjin Economic-Technological Development Area (TEDA), PM10 and PM2.5 samples were collected from June 2007 to February 2008 at Teda college, Nankai University. Collected filter samples were conducted gravity analysis for mass concentration and analyzed 18 kinds of elements (Na, K, Fe, Al, Ca, Mg, Mn, Sc, V, Cr, Co, Ni, Cu, Zn, Cd, Sn, Ba, Pb) using ICP-MS and Si was detected by AAS. The results showed that the particle pollution was heavy in TEDA. 74% of the daily average PM10 concentration exceeded the China Class II standards and 70% exceeded the US EPA annual PM2.5 standards averagely. The main sources for PM-bound elements were coal combustion, vehicle emission, industrial process, soil and fugitive dust and sea salt by qualitative methods including ratios, characteristic elements, correlation analysis, and cluster analysis. 


ENVR 164 

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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Extraction of toxic metal ions with nanosize hollow carbon spheres 
Chun-Kuo Tsai1, arthur6963@gmail.com, Chien-Hua Huang1, T.-L. Hsiung1, C.-J. G. Chou2, george@ccms.nkfust.edu.tw, and H. Paul Wang1, wanghp@mail.ncku.edu.tw. (1) Department of Environmental Engineering, National Cheng Kung University, Tainan City, Taiwan, Fax: 886-6275-2790, (2) Department of Safety, Health, and Environmental Engineering, National Kaoshiung First University, Science and Technology, Kaoshiung City, Taiwan 

The hollow carbon spheres (H@C) were synthesized by leaching out of copper from the Cu@C core-shell nanoparticles prepared by carbonization of Cu2+-cyclodextrin complexes. The H@C or Cu@C nanoparticles are highly dispersed and uniformly (in size) distributed. The shell carbons of the Cu@C or H@C nanoparticles are consisted of mainly diamond-like and graphite carbons. In the H@C nanoparticles, micropores with a pore opening of about 0.5 nm in the carbon shell and cages with diameters of 7, 14, or 20 nm (2.5-8.2 × 1017 cages/g) are found. Toxic metal ions (such as Cr3+ and Cu2+) in wastewater can be extracted in the cages and micropores of the H@C. Note that the pore opening of 0.5 nm in the carbon shell is accessible for many other toxic metal ions in the waste or contaminated ground water diffused through the micropores and enriched in the cages of the H@C. 
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Fecal coliform source identification using chemical tracers 
Nicole Fahrenfeld1, nfahren@vt.edu, Alan Elzerman2, awlzrmn@clemson.edu, and John T. Coates1, coates@clemson.edu. (1) Department of Environmental Engineering and Earth Sciences, Clemson University, 342 Computer Ct, Anderson, SC 29625, (2) Departments of Environmental Engineering and Earth Sciences and Geological Sciences, Clemson University, Anderson, SC 29625 

Fecal sterols and fluorinated whitening agents (FWA) were used as chemical tracers for fecal coliform source tracking in two mixed land use creeks in Walhalla, SC. Fecal sterols were quantifiable in both stream sediments and suspended particulates. Only human sterol source identification ratios were able to be calculated using the chosen sterol suite. Human fecal signatures were seen in both the sediment and the water column at various points along both creeks, indicating human fecal pollution is contributing to the fecal coliform pollution. FWA was never above presumptive sewage detection levels in the creeks even when sediment samples indicated some historical human fecal pollution at sites. Results were compared to microbial source tracking (MST) methods by a collaborating researcher and showed consistencies for only some of the sample sites, possibly due to false negatives or differences in sampling dates and matrices. 
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Host-guest interactions of cyclodextrins and cyanotoxins 
Lin Chen, lchen001@fiu.edu and Kevin E. O'Shea, osheak@fiu.edu, Department of Chemistry and Biochemistry, Florida International University, 11200 SW 8th Street, Miami, FL 33174, Fax: 305-348-3772 

Cyanotoxins are potent toxic compounds produced by cyanobacteria during algal blooms, which can poison and kill animals and humans. The host-guest interaction of α-, β-, γ-cyclodextrins (CD) with several cyanotoxins, such as microcystins (MC) and nodularin (NOD) was investigated as a potential method for the removal of these toxins from drinking water. MCs have a hydrophobic Adda chain which contains diene and benzene groups. We studied host-guest interactions of MCs with CDs by proton NMR. The 1H NMR for MCs is unchanged upon addition of α-CD (smallest host). β-CD and γ-CD lead to significant changes in chemical shift of benzene resonance or diene on the Adda chain. pH and salt have minimal effects on the complexation. The binding constants for MCs and NOD with γ-CD range from 506.7 M-1 to 1,155 M-1. Based on the observed chemical shifts and competitive binding experiments, Adda chains on MCs insert into the CD rings. 
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Immobilization of heavy metals using slag and phosphates 
Feng Li1, bluelifeng@hotmail.com, Won Sik Shin1, wshin@mail.knu.ac.kr, and Inseong Hwang2, ihwang@pusan.ac.kr. (1) Department of Environmental Engineering, Kyungpook National University, 1370 Sankyuk-Dong, Buk-Gu, Daegu 702-701, South Korea, Fax: 82-53-950-6579, (2) Department of Environmental Engineering, Pusan National University, Busan, South Korea 

Solidification/stabilization (S/S) has been considered as a promising remediation technology for immobilizing heavy metals in contaminated sites. In this study, the feasibility of immobilization of heavy metals (Pb, Ni, Zn, Cu and Cr) using industrial byproduct, ladle slag and phosphates (K3PO4 and diammonium phosphate (DAP)) was investigated. Various binder matrices such as slag, DAP, K3PO4, slag + DAP and slag + K3PO4, were applied for the immobilization of heavy metals. The immobilization efficiency of heavy metals was evaluated by toxicity characteristic leaching procedure (TCLP), 0.1N HCl extraction (Korean regulation) and BCR sequential extraction. The effect of aging on the immobilization of heavy metals was also investigated. Among the tested binder matrices (single binders: slag, DAP and K3PO4) and binary binders: slag + DAP and slag + K3PO4), slag (0.06 g/g soil) + DAP (0.10 g/g soil) showed the highest immobilization efficiency. The results also indicated that aging increased the immobilization efficiency. 
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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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Effects of endosulfan on soil respiration 
Ricardo Joseph, ricardo.joseph@ars.usda.gov, USDA, ARS/SHRS, USDA-ARS, Miami, FL , Florida International University, 13601 Old Cutler Rd, Miami, FL 33158, Stewart T. Reed, stewart.reed@ars.usd.gov, USDA, ARS/SHRS, USDA-ARS, Miami, FL, Miami, FL 33158, Cristina S. Clark-Cuadrado, cristinasilvia@yahoo.com, West Chester Field Office, USDA-NRCS, West Chester, PA 19380-0990, and Krishnaswamy Jayachandran, Krish.Jayachandran@fiu.edu, Department of Environmental Studies/SERC, Florida International University, Miami, FL 33199 

Endosulfan (6,7,8,9,10-hexachloro-1,5,5a,6,9,9a-hexahydro-6,9-methano-2,4,3-benzodioxathiepin-3-oxide) is an organochlorine compound commonly applied to agricultural crops as an insecticide. However, little is known about its effect on non-target soil microorganisms. The effects of endosulfan on soil respiration were investigated. Moisture, temperature and net CO2 production were measured in a bean field where endosulfan had been applied. Beans were grown in 11.4 x 2.4 m2 field with a 2.0 slope emanating from the center. At the base of each slope were 4, 4.1 x 1.8 m plots. Half the plots were planted to switch grass and half were bare soil. Endosulfan was applied to bean area. The experimental design included 2 treatments, no endosulfan and endosulfan. Soil microbial analysis was also conducted from soil samples collected at 0.3 and 0.9 meters from the edge of bean field. The data from the studied treatments was compared to determine the effects of the pesticide on observed readings. 
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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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Electrodeposited selenium for mercury removal from aqueous solutions 
E. J. Bain, Euan.Bain@abdn.ac.uk, J. M. Calo, JMCalo@brown.edu, and R. Spitz, Division of Engineering, Brown University, Box D, Providence, RI 02912 

Carbon-supported, nanostructured selenium has been shown to be a very effective sorbent for vapour-phase mercury capture. Unfortunately, for mercury capture from aqueous solutions we have found that this adsorbent results in unacceptable selenium leaching. Consequently, we have developed an electrodeposited selenium adsorbent for enhanced mercury capture from aqueous solutions. In the current report, electrodeposition of “red selenium” on a Pt electrode of a quartz crystal microbalance was accomplished by cycling at 5 mV s-1 between -300 mV and +500 mV (vs. Ag|AgCl|Cl--3M KCl) in a Na2SeO3 solution. It was shown that 1 μg Se cm-2 electrodeposited on a Pt electrode was able to take up over 1 μg cm-2 of mercury from a 1000 μg l-1 mercury solution. In addition, no measurable Se loss was observed in solutions down to pH 2. The application of electrodeposited Se to adsorbent materials, such as carbons, will also be discussed. 
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Chelating polymers for removal of Pb on ppb levels: Capacity and kinetic studies 
Prince Amoyaw, Conrad W. Ingram, and Xiu R. Bu, xbu@cau.edu, Department of Chemistry, Clark Atlanta University, 223 James P. Brawley Drive, S.W, Atlanta, GA 30314, Fax: 404-880-6890 

A chelating polymer with salicylaldehyde functionality has been evaluated for removing low concentration of lead(II) from aqueous media. The removal is found to be highly dependent on the pH condition. In addition, the effect of the initial lead concentrations on removal has also been studied at pH5.5. It is found that the metal absorption is better described with the Langmuir model. The RL value has been determined, indicating the favorable absorption in a wide range of concentrations. The kinetic study has revealed the metal removal proceeds in a very fast pace-less than 20 sec to reach the maximum capacity. The data fits the description of pseudo-second-order rate. The dynamic column study for real time practical absorption has been investigated. The breakthrough volume is determined to 500 mL. 
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Chlorine-free disinfection of water contaminated with Salmonella typhimurium by treatment with an alternating current: Role of hydroxyl radicals formation 
Nikolay N. Barashkov1, nikolay@microtracers.com, David Eisenberg1, Sylvan Eisenberg1, Laila Lam1, Tamara S. Novikova2, tamara1206@hotmail.com, Gaukhar S. Shegebaeva3, and Irina S. Irgibaeva3. (1) Micro Tracers, Inc, 1370 Van Dyke Ave., San Francisco, CA 94124, Fax: 415-822-6615, (2) Karpov Institute of Physical Chemistry, Moscow, Russia, (3) Department of Chemistry, Eurasian National University, Astana, Kazakhstan 

Aqueous solution containing ammonium sulfate at concentration 0.025-0.5% as an electrolyte and highly contaminated with Salmonella typhimurium, was treated in a circulating system with use of electrochemical cell with 10 stainless steel electrodes and low alternating current, AC (from 0.12 to 1.1 A), relatively low current densities (from 40 to 320 ma/sq.cm) and the initial voltage demand 20-70 volts. The formation of hydroxyl radicals during AC electrolysis of aqueous solutions of ammonium sulfate, which has been experimentally confirmed by using N,N-dimethyl-p-nitrosoaniline as a spin trap, seems to make a significant contribution in sanitizing action of electrochemical treatment. Several parameters, such as electrode surface area, water volume and rate of pumping through the electrochemical cell, changes in AC frequency and different electrode materials were analyzed and recommendations how to increase the disinfection efficiency and decrease time of treatment were discussed. 
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Cloud point extraction for the detection of radionuclides in water samples 
Sarah Pepper1, sarah.pepper@inl.gov, Dean R. Peterman2, dean.peterman@inl.gov, and Troy J. Tranter2, Troy.Tranter@inl.gov. (1) Interfacial Chemistry, Idaho National Laboratory, P.O. Box 1625, Idaho Falls, ID 83415-2208, Fax: 208-526-8541, (2) Aqueous Separations and Radiochemistry Department, Idaho National Laboratory, Idaho Falls, ID 83415-7113 

The identification of nuclear weapons production activities, nuclear fuel reprocessing operations, disposal of nuclear waste and accidents involving nuclear materials can be achieved through the detection of plutonium, neptunium or fission products such as technetium. Their concentrations can be extremely low in aqueous samples and consequently large volumes of solution may need to be collected and pre-concentrated prior to analysis. Cloud point extraction, based on the clouding phenomenon of surfactants above a certain temperature, offers an attractive alternative to more traditional methods. The technique employs water as the predominant component along with small amounts of an inexpensive, environmentally-benign surfactant. In the case of metal extraction, chelating ligands are essential to facilitate quantitative separation. Previous studies with uranium have demonstrated that the selective ligands used in solvent extraction are compatible with this method. Here we report on our ongoing efforts to design a selective cloud point extraction scheme capable of pre-concentrating the target radionuclides, thus facilitating their rapid detection in aqueous samples. 
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Contaminant diffusion and degradation studies with alginate encapsulated iron nanoparticles 
Rabiya Y Shabnam1, rabiya.shabnam@gmail.com, Senay Simsek2, senay.simsek@ndsu.edu, Jay M Thompson1, jayt@stanford.edu, Eakalak Khan1, eakalak.khan@ndsu.edu, and Achintya Bezbaruah1, a.bezbaruah@ndsu.edu. (1) Department of Civil Engineering, North Dakota State University, Environmental Conservation Science Program, 1410 14th Avenue North, Fargo, ND 58105, (2) Department of Plant Sciences, North Dakota State University, Fargo, ND 58105 

Zero-valent iron (nZVI) is the most popular among the metal nanoparticles used in environmental remediation. However, because of magnetic and Van der Waals forces they agglomerate very easily and settle into subsurface media pores when used for groundwater remediation. Again, if dispersed, the particles become mobile. To overcome these problems nZVI have been encapsulated in calcium alginate and evaluated for their diffusion and degradation characteristics. Diffusion studies conducted for a monosaccharide (xylose) and pesticide (alachlor) showed good diffusion of substrate/contaminant into the alginate capsules. Alachlor degradation studies also showed promise. Furthers studies are underway to improve the degradation rate using encapsulated nZVI. The authors have demonstrated for the first time the possible use of a biopolymer to encapsulate metal nanoparticles. The Ca-alginate capsules were optimized for size, membrane thickness, and bursting force keeping in mind their possible use in permeable reactive barriers for groundwater remediation. 
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Continuous flow fixed-bed biodiesel production from algae oil 
Ben Wen, b-wen@unitedee.com, Jessica P Zhang, p-zhang@unitedee.com, and Guang Wen, g-wen@unitedee.com, United Environment & Energy LLC, 111 Ridge Road, Horseheads, NY 14845 

This study concerns a highly energy efficient, high throughput continuous flow fixed-bed reactor technology for cost-effective algae oil biodiesel production. Algae oil has emerged as one of the most promising sources for mass biodiesel production to replace all transportation fuel in the U.S. However, the current commercial biodiesel production process (a homogeneous catalyst based transesterification process) has not changed much in the last two decades and is far from being efficient. In addition to the significant capital costs required for this homogeneous alkali-catalyzed process, the neutralization and washing processes, along with the production of waste water, are energy and labor intensive and not environmentally friendly. To achieve the algae biodiesel economy, a new highly energy efficient and high throughput biodiesel production process needs to be developed. In this presentation, the results on the algae oil composition, the fixed-bed reactor configuration and operating conditions will be reported. 
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Correlation of the common water quality parameters pH, nitrate, phosphate, iron, total carbonate, and natural organic matter with the mulifactorial photodegradation of N-octanoyl-DL-homoserine lactone 
Rebecca L. Frey1, frey@mail.chem.sc.edu, Alan Decho2, and John L. Ferry1, ferry@mail.chem.sc.edu. (1) Department of Chemistry and Biochemistry, University of South Carolina, 631 Sumter St., Columbia, SC 29208, Fax: 803-777-9521, (2) Department of Environmental Health Sciences, University of South Carolina 

The relationship between photodegradation of quorum sensing molecules N-octanoyl-DL-homoserine lactone (C8) and microbial ecology is explored. A combinatorial multifactor experiment was conducted to investigate the role of initial pH, nitrate/nitrite, phosphate, Fe(III), total carbonate, and natural organic matter (NOM) in the indirect photodegradation of homoserine lactones. The correlation between the five factors and the corresponding interfactor terms with the rate of HSL degradation is reported. The causality of these relationships was determined with the addition of selective reactive species probes, such as diazabicyclooctane for singlet oxygen, methanol for HO•, catalase for organoperoxides, etc., at the center point condition of the multifactorial experimental matrix. Correlation and causality are determined for acid and neutral extractable forms of the HSLs and the statistically significant factors controlling HSL photodegradation identified. Major oxidation products were determined by LC-MS techniques. The effect of oxidation of on the biological activity of the HSL was determined by the Agrobacterium tumefaciens bioluminescence assay. 
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Effect of temperature on the performance and biomass characteristics in EBPR system 
Nan Li, nanlee@yahoo.cn, Xiuheng Wang, xiuheng@hit.edu.cn, Nanqi Ren, rnq@hit.edu.cn, Han Kang, and Kun Zhang, Department of Environmental Science & Engineering, Harbin Institute of Technology, P.O. Box 2614, No. 202 Haihe Road, Nangang District, Harbin, 150090, China 

The effect of temperature on biomass characteristics and operation performance in enhanced biological phosphorus removal (EBPR) process were investigated. Three well-controlled, strictly anaerobic–aerobic SBRs were operated at different temperatures (5, 15, and 25ºC). The start-up time of EBPR process at 5, 15, and 25ºC was 20 days, 28 days and 40 days, and phosphorus removal efficiency reached 70%, 88% and 80% respectively. Both the specific P-release rate and the specific P-uptake rate increased with the increase of temperature. The observed phosphorus content of the biomass (mg P/mg MLVSS) decreased with the increase of temperature from 0.112 (5ºC) to 0.098 (15 ºC) and 0.075 (25ºC), respectively. Based on the results of energy dispersive spectrum, decreasing the temperature (25, 15, 5 ºC) resulted in the increase of mass fraction of phosphorus (11.35%, 7.31%, 5.82%) in extracellular polymeric substances (EPS) of activated aerobic sludge. 
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Arsenic redox on porous carbon electrodes 
J. M. Calo1, JMCalo@brown.edu, E. Morallon2, morallon@ua.es, J. Arias-Pardilla2, and D. Cazorla-Amorós3, cazorla@ua.es. (1) Division of Engineering, Brown University, Box D, Providence, RI 02912, (2) Departamento de Química Física and Instituto Universitario de Materiales, Universidad de Alicante, Alicante, Spain, (3) Departamento de Química Inorgánica and Instituto Universitario de Materiales, Universidad de Alicante, Alicante, Spain 

The interactions of arsenic species with porous carbon and Pt electrodes were investigated with an electrochemical quartz crystal microbalance (EQCM) and cyclic voltammetry in alkaline solutions. It is shown that arsenic reduction/deposition, oxidation/desorption, and electrocatalyzed oxidation can be readily distinguished with the EQCM. For the porous carbon electrode, a continual mass loss was always observed during potential cycling, with or without arsenic in the solution. This was attributed to electrogasification of the carbon. The apparent mass loss per cycle was observed to decrease with increasing arsenic concentration due to a net mass increase in adsorbed arsenic per cycle that increased with arsenic concentration, offsetting the carbon mass loss. Additional carbon adsorption sites involved in arsenic species interactions are created during electrogasification, thereby augmenting the net uptake of arsenic per cycle. The relationship of this work to the development of more effective arsenic removal processes will also be presented. 
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Arsenic removal in particulate iron spouted beds 
J. R. Kirchner, Johannes_Kirchner@brown.edu, E. J. Bain, Euan.Bain@abdn.ac.uk, and J. M. Calo, JMCalo@brown.edu, Division of Engineering, Brown University, Box D, Providence, RI 02912 

Most zero-valent iron (ZVI) technologies operate with static metal or mineral surfaces, such as in packed beds. The effectiveness of these systems can be limited by iron corrosion rates, as well as arsenic mass transfer through the solid product diffusion layer. In spouted particulate beds, however, where the particles are in constant mechanical contact with one another in a moving bed, continuous abrasion between particle can result in continual surface renewal. Batch experiments were conducted with 1/8 in. carbon steel (98 wt% iron) spheres at pH 4 and 7, comparing fixed and agitated bed operations. At pH 4, iron oxidation was visible 48h earlier in the agitated bed than in the fixed bed, and the formation of a corrosion layer was observed under fixed bed operation, whereas surface regeneration occurred for the agitated bed. Additional findings of bench scale experiments, as well as the use of spouted ZVI particles for arsenic removal will also be discussed. 
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Assessment of phytoavailability of arsenate in soils using the iron oxide-impregnated filter paper extraction method 
Wan-Ching Kuo, nini.ntu@m2k.com.tw, Tzu-Huei Lin, amythlin@yahoo.com.tw, and Dar-Yuan Lee, DYLEE@NTU.EDU.TW, Department of Agricultural Chemistry, National Taiwan University, 1, Section 4, Roosevelt Road, Taipei, Taiwan, Fax: 886-2-23638192 

To estimate the availability of As in soils is essential for risk assessment. The major As form in soils is arsenate and its behavior in soils is similar to that of phosphate. The iron oxide-impregnated filter paper extraction method was successfully used to estimate the amounts of soil available phosphorus. The feasibility of using iron oxide-impregnated filter paper method for determining the availability and thus for estimating the phytotoxcity of As(V) was tested in this study. The results showed that the amount of soil filter paper-extractable As was positively correlated with the plant uptake As and negatively correlated with the plant height of wheat seedlings. Thus, the iron oxide-impregnated filter paper extraction method can be used to assess the availability and phytotoxicity As(V) in soils. 
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Black carbons dominate sorption and desorption of polycyclic aromatic hydrocarbon onto lake sediments 
Qi Wu, wuqi80@hotmail.com and Won Sik Shin, wshin@mail.knu.ac.kr, Department of Environmental Engineering, Kyungpook National University, 1370 Sankyuk-Dong, Buk-Gu, Daegu 702-701, South Korea, Fax: 82-53-950-6579 

Batch sorption and sequential desorption of PAHs (naphthalene, phenanthrene and pyrene) in 4 lake sediments and their black carbons (BCs) were investigated. Several sorption models (Freundlich, solubility-normalized Freundlich, Langmuir, dual-mode, Polanyi-Manes, Polanyi-Dubinin-Manes, Dubinin-Radushkevich) and a biphasic desorption model were used to fit the sorption and desorption data, respectively. The result of model analysis showed that BC has a major contribution on sorption affinity in lake sediments. The sorption model parameters were positively correlated with and elemental C/N ratio. Appreciable size of desorption-resistance fractions were observed in sediments and BCs after several desorption steps. Desorption-resistance in BCs were higher than those in their original sediments. The size of desorption-resistance fraction in sediments or BCs increased with organic carbon (foc) or BC content (fBC). A frequently used liner-free-energy relationship (LFER) showed that an increased value of amorphous organic carbon was observed for the total organic carbon–water distribution coefficients (KTOC). 
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Cadmium accumulation and distribution in pak choi (Brassica chinensis) cultivated in the peri-urban areas of Hangzhou city, China: Implications for human health 
Sen Yan1, yans@missouri.edu, Qicong Ling1, lingqicong@126.com, Zhengyu Bao1, zybao@263.net, Zhongda Chen2, Sha Yan1, Zhicheng Dong1, and Bo Zhang1. (1) Key Laboratory of Bio-geology and Environmental Geology of Ministry of Education, China University of Geosciences, Wuhan 430074, China, (2) Zhejiang Institute of Geological Survey, Hangzhou 311203, China 

Heavy metal contamination of vegetables is a worldwide problem. This study investigated cadmium (Cd) distribution and translocation in pak choi (Brassica chinensis) based on biomass accumulation. Results showed that average biomass for leaf was larger than root, while the average Cd concentration in leaf was lower than root. In comparison, the Cd concentrations were generally higher than those reported in other countries and areas, with 90% of samples exceeding the Chinese Food Standard for Cd (0.05 mg/kg, fresh weight). The avearge Cd stock in pak choi (Brassica chinensis) was 6.23 µg and transfer factor indicated that over 80% (on average) of total Cd burden was allocated to leaf (edible portion). Since pak choi (Brassica chinensis) is the staple vegetable in the study area and of great relevance to human health, the dietary intake of Cd and risk index to local residents through food chain are evaluated. 
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Catalytic reduction of nitrate with bimetallic iron nanoparticles 
Haiyan Kang1, seahaier@sohu.com, Zongming Xiu2, Lianshan Li1, Zhaohui Jin2, and Zhiguang Yang1. (1) Department of Environment Engineering, Pingdingshan Institute of Technology, Pingdingshan City, Henan Province 467044, China, (2) College of Environmental Science and Engineering, Nankai University, 94 Weijin Road, Tianjin 300071, China 

Nanoscale bimetallic particles (Fe/Ni, Fe/Cu) have been synthesized in laboratory for catalytic reduction of nitrate (NO3-) pollutant at initial neutral pH condition. Compared to nanoscale Fe0 particles, reactivity has been highly enhanced with the introduction of Ni or Cu. The maximum removal rate was achieved with 5.0% loading of the second metal, and Fe/Cu nanoparticles behaved much higher reaction rate than Fe/Ni nanoparticles. Ammonium (NH4+) was the primary end-product from these reactions, amount to 90.6% of the transformation rate with Fe/Ni particles and 79.4% with Fe/Cu. Nitrate reduction in the two reaction systems undergo two similar steps that firstly NO3- was reduced to nitrite (NO2-) and then to NH4+ or N2, however, for each step, different metal catalyst exhibited distinct reactivity. Catalyst Cu has better selectivity to NO2- than Ni, so caused the transformation quickly from NO3- to NO2-, but slowly from NO2- to NH4+ or N2. 
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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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Characterization of elements in ambient particulate matter collected in Tianjin offshore area of Bohai Sea in summer and its source apportionment 
Bin Han, Shaofei Kong, kongshaofei@mail.nankai.edu.cn, Zhipeng Bai, zbai@nankai.edu.cn, Zhun Xu, Xiang Li, lindbergh.li@gmail.com, and Bowen Zhang, College of Environmental Science and Engineering, Nankai University, Weijin Road #94, Tianjin 300071, China, Fax: 86-02223503397 

Total suspended particulate samples were collected in Tianjin offshore area of Bohai Sea in August, 2006 to characterize ambient particulate matter pollution in the offshore area and identify its sources. Collected filter samples were conducted gravity analysis for mass concentration and analyzed 20 elements (Na, Mg, Al, Si, K, Ca, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Ba, Hg, Pb, and Cd) using ICP-AES. Meteorological conditions during sampling period was analyzed and results showed that the land pollution could be transmitted to the atmosphere over the sea affected by land breeze. Enrichment factors and CMB receptor model were applied on to determine main source types of anthropogenic particles in the studying area. Source apportionment results indicated that coal combustion ash (36.1%) was the largest contributor to ambient TSP concentrations of the Bohai Sea, followed by crustal source (33.3%), sea-salt aerosol (3.7%), and the other unidentified sources (26.9%). 
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Characterization of residual nonaqueous phase liquids in different fractional wettability porous media 
Riyadh I. Al-Raoush, riyadh@engr.subr.edu, Department of Civil and Environmental Engineering, Southern University and A&M College, Baton Rouge, LA 70813, Fax: 225-771-4320 

The objective of this research was to investigate the impact of wettability of porous media on pore-scale characteristics of non-aqueous phase liquids (NAPLs). Synchrotron X-ray microtomography was used to obtain high-resolution three-dimensional images of fractional wettability sand systems with mean grain size of 250 µm. Pore-scale characteristics of NAPLs such as volumes, lengths, interfacial areas and shape factors were computed using three-dimensional image processing algorithms. Four systems of different NAPL-wet mass fractions containing the residual NAPL were imaged and analyzed. In systems comprised of 100%, 50%, 25%, and 0% NAPL-wet mass fractions, residual NAPL saturations were 0.125, 0.067, 0.083, and 0.121; mean blob volumes normalized by the volume of a sphere with mean grain diameter were 0.97, 1.23, 1.93, and 2.39; normalized mean blob interfacial areas were 43.75, 35.86, 34.25, and 30.88 mm-1; and mean sphericity index values were 0.216, 0.262, 0.455, and 0.569, respectively. Findings revealed that spatial variation in wettability of porous media surfaces has a significant impact on pore–scale characteristics of residual NAPL. 
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Application of green waste biochar for removal of pesticide residues 
Wei Zheng1, wzheng@istc.illinois.edu, Mingxin Guo2, mguo@desu.edu, Nandakishore Rajagopalan1, kishore@wmrc.uiuc.edu, and Teresa Chow1. (1) Illinois Sustainable Technology Center, University of Illinois, 1 E. Hazelwood Drive, Champaign, IL 61820, (2) Agriculture and Natural Resources Department, Delaware State University, Dover, DE 19901 

It is of increasing interest in the use of biochar as a soil amendment because it has enormous potential for protecting the environment and enhancing agricultural economy. Biochar as a charcoal-like material has a high adsorption capacity. In the present study, we develop a pyrolysis system to produce biochar from a variety of green wastes. The effects of a range of pyrolysis conditions on biochar yields were investigated. A laboratory experiment was further conducted to explore the sorption capacity of each biochar to two widely used herbicides (atrazine and halosulfuron methyl). The sorption kinetics and mechanism of two pesticides on biochar were comprehensively investigated. The experimental results suggest that the biochar produced from agricultural wastes using pyrolysis has great potential to remove pesticide residues from agricultural drainage effluents and thereby prevents their leaching to the environment. 
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Arsenic and heavy metals survey of rural ground waters in Nigeria 
Edu Inam, edu@gist.ac.kr, International Environmental Research Center, Gwangju Institute of Science and Technology, 261 Cheomdan Gwagiro, Buk-gu, Gwangju 500-712, South Korea, Fax: 826-297-03394, Godwin Ebong, goddyebong@yahoo.com, Department of Chemistry, University of Uyo, Uyo, Akwa Ibom State, Nigeria, and Kyoung-Woong Kim, kwkim@kjist.ac.kr, Department of Environmental Science and Engineering, Kwangju Institute of Science and Technology (K-JIST), Gwangju 500-712, South Korea 

A recent study revealed that the Niger Delta of Nigeria has some similarities with the well-known high-arsenic aquifers of the Bengal Delta (Bangladesh and West Bengal). The ground waters are anaerobic with high concentrations of iron and manganese. Organic matter is also known to be abundant in the aquifer sediments to generate anaerobic conditions necessary for arsenic mobilization. Hence, the Niger Delta region of Nigeria may likely contain some ground waters with arsenic concentrations above acceptable limits. This research investigates the occurrence or otherwise of arsenic and selected heavy metals in rural groundwater in Niger Delta basin of Nigeria. The processes controlling their mobilization and retention in these aquifers are studied. The results are analyzed in relation to the suitability of these sources for human consumption. Results from preliminary screening reveals levels of lead and aluminium to be higher than WHO limits. 
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Adsorption of heavy metals (zinc, cadmium and lead) which are commonly present in our atmosphere (Nigeria), and Western world using tigernuts' chaff (Cyperus escunlutus), carboxymethylation and thioline modification processes 
Chidinma Pricilia Nwokoma, rexmac20002001@yahoo.com, Microbiology, Abia State University Uturu Okigwe, 201 Tenant Road off Ngwa Road by East Aba, P. M. B. 2000, Uturu, Aba, Nigeria, Chinwe Esther Ubani, rexmac20002001@yahoo.com, Biochemistry, Institute of Management and Technology, No 28 Redemer Street, Aba Abayi, Nigeria, Nwokoma Chinedu Princewell Nwokoma, rexmac20002001@yahoo.com, Computer Science, Abia State Polytechnic, Aba, Nigeria, and Chigozie Rex Nwokoma, rexmac20002001@yahoo.com, Industrial Chemistry, Abia State University, 210 Tenant Road off Ngwa Road by East Aba, Uturu, Aba, Nigeria 

This paper talks about the adsorption of heavy metals like zinc ions, lead ions and cadmium ions present in our environment or that are commonly in Nigeria as a result of products we use. These are made up of basically from PVC materials, using carboxymethylation and thyoline modification method. Another area of interest is that of the diphenylamine which is a compound from the third European Union. This compound and it's derivative are basically used as stabilizers in nitrocellulose-containing explosives and propellants, in the perfumery, and as antioxidants in the rubber and elastomer industry. DPA is also widely used to prevent post-harvest deterioration of apple and pear crops. DPA is a parent compound of many derivatives, which are used for the production of dyes, pharmaceuticals, photography chemicals and further small-scale applications. Some ecotoxicological studies demonstrated the potential hazard of various diphenylamines to the aquatic environment and to bacteria and animals. Studies on the biodegradability of DPA and its derivatives are very sparse. 
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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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Advanced treatment and targeted remediation of chlorinated compounds using supported nanoscale zerovalent iron 
Vijay T. John1, vijay.John@tulane.edu, Yunfeng Lu1, Jingjing Zhan1, jzhan@tulane.edu, Bhanukiran Sunkara1, bsunkara@tulane.edu, Gerhard Piringer2, piringer@mailhost.tcs.tulane.edu, and Gary McPherson3, garym@tulane.edu. (1) Department of Chemical and Biomolecular Engineering, Tulane University, New Orleans, LA 70118, Fax: 504-865-6744, (2) Department of Earth and Environmental Sciences, Tulane University, New Orleans, LA 70118, (3) Department of Chemistry, Tulane University, New Orleans, LA 70118 

Nanoscale zero-valent iron (ZVI) particles are a preferred option for the reductive dehalogenation of trichloroethylene (TCE). However, it is difficult to transport these particles to the source of contamination due to aggregation. This study describes a novel approach to the preparation of ZVI nanoparticles that are efficiently and effectively transported to contaminant sites. The technology developed involves the encapsulation of ZVI nanoparticles in porous sub-micron silica spheres which are easily functionalized with alkyl groups. These composite particles have the following characteristics: (1) They are in the optimal size range for transport through sediments; (2) dissolved TCE adsorbs to the organic groups thereby bringing tremendously increasing contaminant concentration near the ZVI sites; (3) they are reactive as access to the ZVI particles is possible; (4) when they reach bulk TCE sites, the alkyl groups extend out to stabilize the particles in the TCE bulk phase or at the water-TCE interface; and (5) the materials are environmentally benign. We have extensively demonstrated these concepts through reactivity studies, and transport studies using column transport, capillary and microcapillary transport studies. These iron/silica aerosol particles with controlled surface properties also have the potential to be efficiently applied for in situ remediation and permeable reactive barriers construction. In extensions of the work, we have shown that these particles function effectively as reactive adsorbents for TCE. Our work will describe the synthesis of such composite nanoscale materials through an aerosol-assisted method and through solution methods, to illustrate the versatility and ease of materials synthesis, scale up and application. We will also describe the development of carbon submicron particles that serve as supports for zerovalent iron with optimal transport and reactivity characteristics. Research funded by the Environmental Protection Agency through Grant EPA – GR832374 
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Aldehyde emission measurements from ethanol fueled passenger vehicle 
Hiroyuki Yamada, h-yamada@ntsel.go.jp, Kotaro Suzaki, Takashi Sakamoto, and Yuichi Goto, National Traffic Safety and Environment Laboratory, 7-42-27 Jindaiji-Higashimachi, Chofu, Tokyo 182-0012, Japan, Fax: 81-422-76-8604 

Formaldehyde, acetoaldehyde and benzoaldehyde emissions from a spark ignition passenger vehicle with ethanol doped gasoline was investigated. By doping ethanol up to 13.5%, no increased emissions were observed in formaldehyde and benzoaldehyde. However in case of acetoaldehyde, twice higher emission than no ethanol addition case was observed with a cold start mode. An acetoaldehyde reduction efficiency in catalyst was obtained by observing an acetoaldehyde concentration upstream and downstream of the catalyst using a FTIR system. The reduction efficiency was nearly 100% regardless the ethanol doped fraction once the catalyst had been warmed up. During the warming up process, the reduction efficiency fell to nearly 0% without ethanol doping case. And in this condition, the negative reduction efficiency (higher acetoaldehyde emission at downstream of catalyst than upstream) was observed in ethanol doping case. It is suggested from these results that unburned ethanol was transformed to acetoaldehyde on the three way catalyst. 
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Experimental study on the alage removal by microwave irradiation 
Qingjie Xie, xieqingjie73@163.com, School of Environmental Engineering, University of Jiangsu, 301 Xuefu Road, Zhenjiang 212013, China 

Microwave irradiation (MI) found that it had significant treatment efficiency for removal of pollutants. It was developed to treat the alage. The granular activated carbon(GAC) was used as a catalyst. The effect of the acting time, MI power, GAC amount and the initial concentration on alage removal were studied. The results showed with the increasing of the acting time, MI power and GAC amount the alage removal rates were increased. The effect of the initial concentration to alage removal was the opposite. The optimum value of acting time, MI power and GAC amount were 5min, 450W and 3g respectively with the alage removal efficiency reached up to 100%. It also showed that with the alage removed under the MI the COD, SS were removed too. The function mechanism of the alage removal by microwave irradiation was primarily enquired into and it was discovered that the oxidation process was basically in conformity with the first-order dynamic reaction (ln(C/C0)((-0.9371t+0.6744)iR2=0.9472(j). 
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Deeper insight to Hg bioaccumulation in the bat population in Kentucky and Tennessee 
Lindsey Clark, lindsey.clark@wku.edu, Erika Whitehouse, erika.whitehouse@wku.edu, and Cathleen Webb, cathleen.webb@wku.edu, Department of Chemistry, Western Kentucky University, 1 Big Red Way, Bowling Green, KY 42101 

Mercury (Hg) is a persistent neurotoxin that is readily transported through karst aquifer systems such as the South Central Kentucky Karst (SCKK) ecosystem, which includes Mammoth Cave National Park (MCNP). The largest source of mercury to MCNP is atmospheric deposition, largely produced by coal-fired power plants. Hg from the atmosphere deposits in rivers, sediments, and organisms through rain, wind, and bioaccumulation. Over 350 individual bat hair samples have been analyzed for Hg from MCNP with a wide variety of species diversity. Our project will expand throughout the year to three national parks in Kentucky and Tennessee including Abraham Lincoln, Cumberland Gap, and Big South Fork National Parks. Hg levels in hair of different bat species, including federally listed endangered species have been determined and found to range between 1-13 parts per million (ppm). Further analysis will be performed on insects to gain additional information regarding how bats bioaccumulate Hg through the food chain. Many insect species that we believe to be the primary food source for the bats have been collected at MCNP and Abraham Lincoln National Park. They are undergoing analysis at this time to determine the Hg concentrations present in the bats' food supply. Quality analysis and quality control tests were done using human hair reference standards. This multiyear project began in late summer 2002 and will continue through the end of 2009. 
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New method for high-throughput perchlorate analysis 
Katarzyna H Kucharzyk1, kkucharzyk@vandals.uidaho.edu, Ronald Crawford2, Andrzej J Paszczynski2, and Thomas F Hess3. (1) Environmental Biotechnology Institute, University of Idaho, Food Research Center 202, P.O. Box 441052, Moscow, ID 83843, Fax: 208-885-5741, (2) Environmental Research Institute, University of Idaho, Moscow, ID 83844, (3) Department of Biological & Agricultural Engineering, University of Idaho, Moscow 83843 

Low concentrations(μg/L) of the perchlorate anion, ClO4–, have been measured in surface and ground waters supplies in many states throughout the U.S. A drawback to analysis of perchlorate is the currently accepted method of ion chromatography (IC) that is neither fast nor easy to use. This study employed the dye resazurin as a redox indicator and was developed to measure perchlorate reduction by bacterial consortia in a high-throughput, multi-well, culture plate format. Perchlorate concentration was measured using IC to compare to fluorescent excitation measurements of resazurin. A model showing correlation between perchlorate degradation and resazurin fluorescence level was determined with a high degree of confidence (R² = 0.96). This study demonstrated a simple fluorescent excitation assay used as a replacement for the IC method. Other redox indicators, reactive azo dyes and electron shuttles, are being tested to investigate their suitability for high-throughput use in assays for perchlorate degradation. 
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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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Adsorption of Co2+, Sr2+ and Cs+ on phosphate-modified montmorillonite (PMM) 
Bin Ma1, phonix311@hotmail.com, Won Sik Shin1, wshin@mail.knu.ac.kr, Young Hun Kim2, youngkim@andong.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) Department of Environmental Engineering, Andong, Andong 760-749, South Korea 

Montmorillonite was modified with potassium dihydrogen phosphate (KH2PO4) and applied for the removal of Co2+, Sr2+ and Cs+ from low level radioactive water. Phosphate-modification increased the specific surface area and pore size of montmorillonite. Single-solute and bi-solute batch adsorption experiments were conducted at pH 5. The amounts adsorbed onto phosphate-modified montmorillonite was in the order Cs+ > Co2+ > Sr2+. The adsorption characteristics of the adsorbent was analyzed by Langmuir, Freundlich and Dubinin-Kaganer-Radushkevick models. The bi-solute adsorption data could be reasonably predicted by the competitive Langmuir model (CLM). The effects of co-existing cations (Na+ and Ca2+) and surfactants such as sodium dodecylsulfate (SDS), Tween 80 and hexadecyltrimethylammonium (HDTMA) on the adsorption of Co2+, Sr2+ and Cs+ were also investigated. The presence of Na+ or Ca2+ was negligible, however, that of surfactant was significant due to the formation of metal-surfactant complexes and the competition with metal ions for available sorption sites. 
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Experiment research of attapulgite clay on its modification and the removal of nitrogen and phosphorus 
Wu Chundu1, liuxingszy@hotmail.com, Liu Chunxia1, taihubaiyu.122@163.com, and Xie Qingjie2, xieqingjie73@163.com. (1) Department of Environment, School of Environment, University of Jiangsu, No. 301, Xue Fu Road, Zhenjiang 212013, China, Fax: 0511-88190955, (2) Environmental Science Research Institute, Huazhong University of Science and Technology (HUST), Wuhan 430074, China 

Attapulgite clay has quite good adsorbability and ion exchange property. It is a kind of adsorbent which has excellent property and developing prospect. In this research, the experiment material is a natural attapulgite which is attained from indigenous. It was activated by different activating methods. By water washed, acid treated, ultrasonic treatment and heat treatment modified, the adsorbability of attapulgite clay is enhanced in various degrees. The dose of attapulgite, adsorption time and pH of sample waste water which affect the elimination of nitrogen and phosphorus from the sample were investigated. By simulating water tests in the laboratory, capacities of the phosphorus removal effect of the modified attapulgite clay samples are obviously enhanced.
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