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CHED 502 

1,3-Butadiene and acetylene from experimental burns contained in canisters over time 
Kevyn D Gardner, kdgardner@csupomona.edu, Department of Chemistry, Cal Poly Pomona, 3400 Poly Vista #1105, Pomona, CA 91768 

When wildfires are not burning efficiently, such as during smoldering or a mix of flaming and smoldering phases, the resulting emissions contain large amounts of hydrocarbons, carbon monoxide, carbon dioxide, nitrogen compounds, and halogenated hydrocarbons. Since some of these compounds are hazardous, it is important to analyze various types of fuels burned, to study how much of each compound is released through the different phases of fires, from different fuels. By conducting small experimental burns with fuels typically seen in western US wildfires, it was possible to get a valuable perspective on the issue. Comparing the results of hazardous compounds such as 1,3-butadiene and acetylene to hydrocarbons, carbon monoxide, and carbon dioxide helped to decipher the significance of the data from each experimental burn. In addition, when fire emissions researchers collect smoke from prescribed fires it is often out of the state or even out of the country, preventing the samples from being analyzed for up to two months after being collected. Therefore, it is important to take note that the data collected with these experimental burns was from fresh samples, which usually is not the case, enabling a determination of how well the compounds store over time in the canisters, and whether reactions in the canister bias the observed results of certain compounds.This project was supported by NSF-REU at the University of Montana. Mentors for this research project included Shawn Urbanski and Steve Baker of the Missoula Fire Lab. 


CHED 503 

Alternative energy at home 
Mark M. Swartz, mmswartz@mac.com, Seth Eidemiller, seidemiller@cliffhanger.com, and Owen M. McDougal, owenmcdougal@boisestate.edu, Department of Chemistry and Biochemistry, Boise State University, 1910 University Drive, Boise, ID 83725, Fax: 208-426-3027 

Biomass fuel briquettes offer an affordable, efficient, and renewable source of energy for home use. Shredded waste paper and biomaterials, which do not require the destruction of natural resources, serve as an excellent fuel source due to their availability, low cost, and favorable combustion properties. Chemical testing of briquettes for carcinogenic and hazardous emissions involves gaseous entrapment followed by soxlet extraction and GC-MS separation and polycyclic aromatic hydrocarbon (PAH) qualitative and quantitative analysis. Current studies are focused on optimizing the shape of the fuel briquettes to maximize heat output during combustion. The heat output of the briquettes is being compared to conventional fuel sources of fire wood, wood pellets, and charcoal. Initial findings suggest that the biobriquettes have a comparable energy output versus conventional fuel sources and they have the potential to be molded in such a way that they produce safe levels of gaseous emissions. 


CHED 504 

Ames assay of fluorinated fungicides as potential mutagens 
Holly Hunt, Kaitlyn Clark, Marcie Baer-Lehman, and Daniel P. Predecki, dppred@ship.edu, Department of Chemistry, Shippensburg University, 1871 Old Main Drive, Shippensburg, PA 17257, Fax: 717-477-4048 

There are many fluorinated pesticides and fungicides used in modern agriculture to combat insects and fungal pathogens. Many of these fungicides are used on stone-fruits to control post-harvest fungal diseases such as brown rot, gray mold and Rhizopus rot. The Ames Assay is a standard screening that tests the mutagenicity of substances on histidine-requiring strains of Salmonella. Results of the Ames Assay on various fluorinated fungicides will be discussed. 

CHED 505 

Anodic stripping voltammetry of arsenic 
Thomas Kosgei and Jay H. Brown, brown@southwestmsu.edu, Chemistry Program, Southwest Minnesota State University, 1501 State Street, Marshall, MN 56258 

In 2001, the Environmental Protection Agency (EPA) adopted a new arsenic standard of 10 ppb. Public water utilities were required to comply by January 23, 2006. Our group is developing an anodic stripping voltammety method to quantify aqueous arsenic in the low parts per billion (ppb) range. Unfortunately, copper interferes with our developed method. Our detection limit for arsenic was calculated at about 10 ppb. Our copper detection limit was calculated at about 7 ppb. Other members of our group will attempt to mask the copper interference. 


CHED 506 

Attenuation of polybrominated diphenyl ethers (PBDEs) from abiotic processes characteristic to Southeast Alaska environments 
Steffi Schreiber, sschreiber@mail.uas.alaska.edu and Lisa A. Hoferkamp, jflh@uas.alaska.edu, Natural Science, University of Alaska Southeast, 11120 Glacier Highway, Juneau, AK 99801 

The deca brominated diphenyl ether, BDE-209 is widely used in flame retardant formulations, leaches readily from commercial products and is susceptible to long-range atmospheric transport. To assess its attenuation behavior under conditions typical to high latitude regions, BDE-209 was exposed to anaerobic water/sediment systems containing significant [Fe2+]. Batch slurries constructed from local wetland sediment and water were assembled. Control slurries were included to assess microbial influence and the role of sediment surfaces. Slurries were spiked with BDE-209, sealed and agitated for ~14 d at which time subsamples were withdrawn and [Fe2+](aq)] determined. The slurries were solvent extracted and the concentrations of BDE-209 and any lesser brominated congeners were determined using GC/MS. Results suggested reductive debromination as a general degradation pathway for BDE-209. Slurries with significant [Fe2+]as well as those where surface mediation was possible showed measureable decreases in [BDE-209] suggesting the role of surface-bound Fe2+. 

CHED 507 

Batch experiments and 1H NMR study of the effect of organic acids and mineral types on tetrathiomolybdate and molybdate adsorption 
John P. Lisher, jlisher@fandm.edu and Jennifer L. Morford, jennifer.morford@fandm.edu, Department of Chemistry, Franklin & Marshall College, Lancaster, PA 17604 

To understand molybdenum sequestration in marine sediments, it is important to understand the mechanisms that control molybdenum mobility in aqueous environments. In this comparative study of tetrathiomolybdate and molybdate adsorption, ICP-AES and UV/Vis spectroscopy were used to determine the maximum adsorption of molybdenum at pH 6-9. Pyrite and aluminum oxide were used to probe the influence of mineral types on adsorption. Organic acids (lactic acid, malic acid, 2-merpcatopropionic acid and mercaptosuccinic acid) were also added to understand the effect of organics on adsorption. However, inconsistent results from the ICP-AES and UV/Vis suggest that tetrathiomolybdate can convert to a compound that is not visible using UV/Vis. Interactions between molybdate and tetrathiomolybdate, and the organic acids were studied using 1H NMR over a range of molybdenum:organic acid concentrations and pH values (pH 7-9). A shift in the spectra of lactic acid confirmed the presence of molybdate-lactic acid interactions at pH 7. 


CHED 508 

Biodegradation of steroidal pharmaceuticals by environmental bacterial isolates 
Kevin E. Shuman, inwardman@comcast.net, Science Department, Wesley College, 120 N. State Street, Dover, DE 19901, Keka C. Biswas, biswaske@wesley.edu, Department of Biology & Environmental Science, Wesley College, Dover 19901, and Malcolm J. D'Souza, dsouzama@wesley.edu, Department of Chemistry, Wesley College, Dover, DE 19901 

Bacteria have the unique capability to use sterols as a carbon source to degrade both the steroid skeleton and the side-chain. Characterization of such bacteria and their extra cellular enzymes has wide ranging applications, especially in studies involving the environmental degradation of veterinary antibiotics and steroidal hormones. The rate of biodegradation of such organic molecules will depend on the proper assessment and development of predictive Quantitative Property Structure Relationship (QSPR) models. Reliable screening tools for predicting the aqueous solubility, partition and distribution coefficients, etc. of potential steroidal containing pharmaceuticals was achieved using the versatile KnowItAll® platform (from BioRad Laboratories) and a FDA Consumer Drug Database© consisting of 75 structurally different drugs. The initial aim is the characterization and identification of bacteria present in the bedding litter from chicken farms that are capable of degrading manure-derived antibiotics and steroidal estrogenic hormones. The second goal is to evaluate the bacteria's ability to then degrade steroid containing drugs such as Avodart®, Inspra®, and Aromasin®. 

We acknowledge a National Science Foundation Grant EPS-0447610, a NIH NCRR INBRE grant 2 P20 RR016472-08, grants from BioRad Laboratories, and the leadership of the Delaware Biotechnology Institute. 


CHED 509 

Biolocalization of lead and cadmium in Bouteloua curtipendula and Cynodon dactylon 
Ashley M. Castillo, amcastil@uiwtx.edu, Tonie M. Tercero, tercero@uiwtx.edu, and Julian M. Davis, judavis@uiwtx.edu, Department of Chemistry, University of the Incarnate Word, 4301 Broadway CPO311, San Antonio, TX 78209 

Elevated levels of heavy metals such as lead and cadmium in the soil and water pose an environmental and human health threat. Phytoextraction is a method of removing pollutants, such as heavy metals, from the environment using plants. Our previous studies have shown that two common Texas grazing grasses, Sideoats Grama (Bouteloua curtipendula) and Bermuda (Cynodon dactylon), can absorb lead and cadmium ions through the root system and into the blades of grass. Our current study focuses on which parts of the plants, roots, shoots, or both, that the metals localize to as well as a closer look at the concentration limitations of metals in both water and soil that the plants are exposed to. Lead and cadmium is extracted from samples of plant material and soil by acid digestion and measured by ICP-OES. 


CHED 510 

Bioluminescent bacteria as biosensors for polycyclic aromatic hydrocarbons 
Vanessa Y. De La Rosa, vyde@miners.utep.edu and Wen-Yee Lee, Department of Chemistry, University of Texas at El Paso, El Paso, TX 79936 

Polycyclic aromatic hydrocarbons are a group of carcinogenic persistent organic pollutants that are products of incomplete combustion reactions. There is concern for human health due to their bioaccumulation in the food chain and persistence in the environment. Current research is focused on developing highly sensitive analytical techniques to detect PAH's in the environment. It has been previously shown that bioluminescent bacteria serve as adequate biosensors for different contaminants. The goal of this project is to determine if bioluminescent bacteria can be used as an effective biosensor for specific PAHs. A bioluminescent bacterium was exposed to various PAHs to determine sensitivity and EC50. Preliminary kinetic results indicate 2nd order reactions for luminosity decay. Dosage response curves suggest a decrease in luminosity as PAH concentration increases. The EC50 for PAHs tested will be reported. These results will be used to investigate bioluminescent bacteria as biosensors for specific PAHs in the environment. 


CHED 511 

Calcite precipitation and water chemistry dynamics in a calcareous fen 
Erin L. Kahley1, ekahley@carrollu.edu, Donald M. Reed2, dreed@sewrpc.org, Joseph J. Piatt3, jpiatt@carrollu.edu, and Erin M. Stamm3. (1) Chemistry and Biochemistry, Carroll University, 100 North East Avenue, Waukesha, WI 53186, Fax: 262-524-7112, (2) Southeastern Wisconsin Regional Planning Commission, Waukesha, WI 53187, (3) Department of Chemistry and Biochemistry, Carroll University, Waukesha, WI 53186 

Calcite precipitation and water chemistry profiles were measured in the discharge waters of a calcareous fen at the Vernon Marsh in Mukwonago, Wisconsin. This fen is fed by groundwater in contact with dolomite (CaMg(CO3)2). It is suspected that the impact of the fen soils on water chemistry controls the survival of plant communities unique to the fen. For each sampling episode, marble tiles were placed in stream rivulets as a function of distance from the source discharge area and left out for periods of 4-14 days, with the mass loss/gain of the tiles being measured. Air temperature, water temperature, dissolved CO2, alkalinity, conductivity, and pH were measured at each location. A cation analysis of discharge water and stream water was conducted using Flame AA. Sampling episodes were conducted during the summer, fall, and winter months to observe seasonal effects. The data were modeled to see if the water chemistry matched equilibrium predictions. 


CHED 512 

Characterization of fatty acids in fish from the upper Mississippi River using GC-MS 
Thomas W. Nalli1, tnalli@winona.edu, Abdalla Khalid Abdalla1, aabdalla07@winona.edu, Michon Mulder1, mlmulder6132@winona.edu, Matthew Alstad1, mjalstad0318@winona.edu, Lynn A. Bartsch2, lbartsch@usgs.gov, Michelle R. Bartsch2, mbartsch@usgs.gov, and William B. Richardson2, wrichardson@usgs.gov. (1) Chemistry Department, Winona State University, Winona, MN 55987, (2) Upper Midwest Environmental Sciences Center, U. S. Geological Survey, La Crosse, WI 54603 

Several fish found commonly in the upper Mississippi river were analyzed for fatty acid content using GC-MS. Species used included Hypophthalmicthys (silver carp), Dorosoma (gizzard shads), and Ictiobus (bigmouth buffalo). Lipid extracts were treated to form fatty acid methyl esters (FAMEs), which were analyzed by GC-MS using a 100-m SP-2560 capillary column. Three samples from each species were run. The samples showed good consistency within each species in terms of the types and concentrations of FAMEs. A positional isomer of Oleic Acid Methyl Ester was seen in all the samples. Work is in progress to characterize this unexpected FAME. 


CHED 513 

Comparison of silicone-coated paper samplers and polyethylene in Narragansett Bay 
Victoria R. Dekany, vdekany@yahoo.com, University of Dallas, Irving, TX 75062, and Rainer Lohmann, lohmann@gso.uri.edu, Graduate School of Oceanography, University of Rhode Island, Narrangansett, RI 02835 

The affinity of persistent organic pollutants (POPs) such as polycyclic aromatic hydrocarbons (PAHs) towards hydrophobic matrices can be used to absorb the species of interest from their environment, a method known as passive sampling. As passive sampling devices (PSDs) rely on passive diffusion to accumulate analytes of interest, it is critical to better understand whether and when equilibrium has been achieved during field deployments. Silicone-based paper (41 g/m2 cellulose, 0.45-0.5 g Si/m2/side) and polyethylene samplers (PEs; 25 μm thickness) were compared in Narragansett Bay in July '08. Samplers were deployed for 2, 4 and 8 days to derive [PAHs] in the water column. The effectiveness of each passive sampler was based on (i) the percent of performance reference compounds (PRCs) remaining in the device, (ii) the sorption capacity of the PSD for POPs, and (iii) successful field deployments in the Narragansett Bay water column. Samplers were analyzed for PAHs and PRCs (d-anthracene, d-benz[a]anthracene, and d-benzo[a]pyrene) by gas chromatography/mass spectrometry. As expected, faster loss rates were observed for lower molecular weight PRCs in both sampler types. The silicone paper samplers displayed faster equilibrium times than the PE samplers. The observed [PAHs] in the passive samplers were corrected for the temperature and salinity of the Bay water. The PRC loss rates were used to correct for non-equilibrium concentrations. Lastly, dissolved [PAHs] were calculated based on published PE-water equilibrium partitioning constants. Dissolved concentrations of PAHs derived from passive sampling were compared to active sampling results on the 8th day of deployment. PE-based [PAHs] displayed significantly better agreement with the water column than paper-based [PAHs]. Moreover, closer agreement among varying deployment lengths was reached for the PE-based dissolved [PAHs], demonstrating better performance of the PRCs in the PEs. 

CHED 514 

Comparison of masking agents for anodic stripping voltammetry of arsenic 
Charlotte McMullen, Robin L. Hull, and Jay H. Brown, brown@southwestmsu.edu, Chemistry Program, Southwest Minnesota State University, 1501 State Street, Marshall, MN 56258 

In 2001, the Environmental Protection Agency (EPA) adopted a new arsenic standard of 10 parts per billion (ppb). Public water utilities were required to comply by January 23, 2006. Our group is developing an anodic stripping voltammety method to quantify aqueous arsenic in the low ppb range. Unfortunately, copper interferes with our developed method and yields a comparable detection limit at about 10 ppb. We then attempted to mask the copper interference. This poster compares the effects of various copper masking agents on our arsenic analyses. 


CHED 515 

Concentrations of past-use organochlorine pesticides in commercial potting soils 
Maureen F. McGuirk, mmcguirk@chatham.edu and Renee L. Falconer, Department of Chemistry, Chatham University, Buhl Hall, Woodland Road, Pittsburgh, PA 15232 

This study examined the levels of past-use pesticides and their derivatives in commercial potting soils. Previous work has shown greatly variable levels of pesticides in agricultural and home garden soils, but little work has been done with commercial potting soils. Potting soils were obtained from local gardening stores and were analyzed for concentrations of pesticides and their metabolites. Preliminary results show the presence of various pesticides in almost all soils, although concentrations were near or at detection limits for many compounds. No correlations were found between additives or soil sources and concentrations of the pesticides. 


CHED 516 

Copper and iron encapsulated zeolites for cyclohexane oxidation 
Nancy E. Montgomery, sdavis@georgiasouthern.edu and L Shannon Davis, sdavis@georgiasouthern.edu, Department of Chemisty, Georgia Southern University, PO Box 8064, Statesboro, GA Ga 

Currently, the production of adipic acid, a precursor to Nylon-6,6, involves a two-step cyclohexane oxidation process that generates a large amount of waste and greenhouse gases. One way to overcome these problems would be to produce adipic acid in one step, preferably from the commodity chemical cyclohexane. A new, extremely economical method for manufacturing hydrogen peroxide has recently been announced, making a renewed study of peroxide-based oxidation chemistry worthwhile. The focus of this project is to determine the efficiency of a series of copper/iron-encapsulated zeolite catalysts with hydrogen peroxide for the single step production of adipic acid from cyclohexane. 


CHED 517 

Copper encapsulated zeolite catalyzed cyclohexane oxidations 
Christopher R. Riley, sdavis@georgiasouthern.edu and L Shannon Davis, sdavis@georgiasouthern.edu, Department of Chemisty, Georgia Southern University, Statesboro, GA 30460-8064 

The focus of this project is to determine the efficacy of a series of copper-encapsulated zeolite catalysts with hydrogen peroxide for the single step production of adipic acid from cyclohexane. The production of adipic acid, a precursor to Nylon-6,6 which is found in carpets, clothes, and plastic computer components, involves the oxidation of cyclohexane in a two-step process which produces a large amount of waste and greenhouse gases. One way to overcome these byproducts would be to produce adipic acid in one-step, preferably from the commodity chemical cyclohexane. A new, extremely cost efficient method for producing hydrogen peroxide has recently been announced, making a improved study of peroxide-based oxidation chemistry worthwhile. Sample products produced from the copper zeolite catalyzed oxidation of cyclohexane are caproaldehyde and heptaldehyde. 


CHED 518 

Detection of pharmaceuticals and personal care products in treated wastewater from a waste treatment plant 
Anna-May Joseph1, anna-may.joseph@oakwood.edu, Raquel McNeil1, anna-may.joseph@oakwood.edu, Spencer Sims1, anna-may.joseph@oakwood.edu, and Kenneth LaiHing2, laihing@oakwood.edu. (1) Department of Chemistry, Oakwood College, 7000 Adventist Blvd, Huntsville, AL 35896, (2) Department of Chemistry, Oakwood University, Huntsville, AL 35896 

Gas Chromatograph-Mass Spectrometry (GC-MS) was used for detection and trace analysis of Pharmaceuticals and Personal Care Products (PPCP's) in various water samples. Several water samples from North Alabama were analyzed to determine the presence and approximate quantity of organic chemicals in treated wastewater from different types of wastewater treatment plants. Organic compounds were extracted and analyzed using GC-MS. Some of the compounds detected and identified in the effluent water may be harmful to aquatic and/or animal life. Detected compounds were ingredients used in plastics, pharmaceuticals, cosmetics, and other industrial products. 


CHED 519 

Determination of phosphorus concentration in pinelands clay 
Laurel Sturner, lsturner@ycp.edu, Department of Chemistry, York College of Pennsylvania, 441 Country Club Road, York, PA 17403, Gregory P. Foy, gfoy@ycp.edu, Physical Sciences Department, York College of Pennsylvania, York, PA 17405, and Dennis Gray, Institute of Marine and Coastal Sciences, Rutgers University in Camden, New Lisbon, NJ 08064 

The soil of the New Jersey Pinelands is generally sandy which does not retain essential environmental nutrients well. One essential nutrient, phosphate, can be held in this sandy environment due to the clay component of the soil matrix. Phosphorus concentration in the clay is determined by using both single and sequential chemical extraction methods. No differences between 24 hour and 48 hour shakes were determined. Three of the five chemicals used in the sequential extraction were successful in extracting phosphate amounts between 2-5 ìg PO4/g sample, sodium bicarbonate, sodium hydroxide, and hydrochloric acid; while two organic acids were not, oxalic and citric acids. Quantitative analysis includes an ascorbic acid method for colorimetric analysis using spectrophotometric instrumentation. Repeating the sequential extraction procedure with a spiking method will validate the results of this technique. Future research will include different chemicals to use for the sequential extraction method, alternative methods to determine phosphorus concentration, and chemical analysis on other essential environmental compounds in the Pinelands clay. 


CHED 520 

Determining the concentration of lead in the soil of a nearby playground 
Laura K. Simione, lsimione640@cardinal.wju.edu and Michael D. Hoops, mhoops@wju.edu, Department of Chemistry, Wheeling Jesuit University, 316 Washington Ave, Wheeling, WV 26003 

Heavy metals are of a concern for the environment, as they are not broken down in the environment. The metals remain in the soil until they are leached into the groundwater. Once the metals are in the groundwater, they can easily make it into the drinking supplies. A small section of a playground near the campus of Wheeling Jesuit will be studied to determine the amount of lead in the soil. Two different methods of metal extraction will be studied. Once the lead is extracted from the soil, it will be analyzed using an Atomic Absorption Spectrometer (AAS) to study the concentrations of the lead in the soil. Lead levels will be compared to current regulated limits. 

CHED 521 

Determining the efficacy of washing techniques for removing polybrominated diphenyl ethers and organochlorine pesticides from children's stuffed toys 
Sara N McMullen, Smcmullen@chatham.edu, Department of Chemistry, Chatham University, 211 Card Ave, Wilmerding, PA 15148 

Polybrominated diphenyl ethers (PBDEs) and organochlorine pesticides (OCs) are common organic pollutants that have shown a wide array of toxicity in lab animals and can be found on various levels of the food chain. Due to the chemicals' semi-volatile nature they can move about the environment to where humans can be exposed. Previous research in our lab has shown these compounds can collect on or in children's stuffed toys. The current work looks at the ability of consumers to remove these compounds without causing harm to the stuffed toy. Stuffed toy samples underwent conventional washing procedures and PBDEs and OCs were analyzed by mass spectrophotometry gas chromatography. Various washing methods were tested but overall showed that the washing samples removed at least some PBDEs and OCs than the unwashed portions of the toy. 


CHED 522 

Development of a chemical tracer in urine to assess exposure to wood smoke in humans 
Ashley R. Evanoski, evanoski@susqu.edu, Department of Chemistry, Susquehanna University, 1858 Weber Way, Selinsgrove, PA 17870, Tony Ward, tony.ward@umontana.edu, Department of Biomedical and Pharmaceutical Sciences, University of Montana, Missoula, MT 59812, and Bergauff Megan, megan.bergauff@grizmail.umt.edu, Department of Chemistry, University of Montana, Missoula, MT 59812 

A method for detecting levoglucosan was developed for individuals exposed to wood smoke. Levoglucosan, produced from the combustion of cellulose, is a major component of wood smoke particulate matter, but is also found in foods. Levoglucosan was measured in subjects exposed to wood smoke in a laboratory. These subjects provided urine samples taken at regular intervals. To measure the effect of diet on this study, subjects ate caramel, which contains levoglucosan, and collected urine samples before and after ingestion. All urine samples were analyzed for levoglucosan using GC/MS. There was no clear trend in the urine samples with response to smoke exposure. However, a direct correlation was found in the concentrations of levoglucosan in the urine samples after caramel ingestion. Although levoglucosan has the potential to be used as a chemical tracer for wood smoke, this indicates that diet would interfere with this method of testing wood smoke exposure. This research was completed during the Environmental Chemistry REU at University of Montana. 

CHED 523 

Development of an improved activity assay for the rapid assessment of conditions sought to enhance catalytic activity in the production of biofuels from cellulosic feedstocks 
Jessika Pinto, JMPinto21@tntech.edu and Jeffrey O. Boles, jboles@tntech.edu, Department of Chemistry, Tennessee Technological University, 55 University Drive, Cookeville, TN 38505, Fax: 931-372-3434 

Cellulosic ethanol that originates from perennial grasses is an alternative fuel that can reduce our dependency on foreign oil while at the same time provide a more environmentally friendly fuel source. Unfortunately, its commercial availability is plagued at this time by the slow hydrolysis of Cellulose. This project investigated 1) the feasibility of producing a more rapid, reproducible activity assay, and 2) increasing the rate of hydrolysis. A new variation of a colorimetric assay was developed. This assay provided a linear response for the liberation of glucose from Cellulose. Activity assays in which the enzyme was incubated in a 75 ºC water bath illustrated a linear observed enhanced rate. Taken together with the slope of the standard curve, this demonstrated an activity of 0.0682 micromoles glucose/min and a specific activity of 1.00 micromoles/min/mg Cellulase. The conditional effects of various temperatures on specific activity will be presented. 


CHED 524 

Effect of sample processing and earthworms on soil chemistry 
Taryn M. Mancarella1, tmancarella635@hawks.rwu.edu, Samantha C. Laustsen2, slaustsen425@hawks.rwu.edu, Loren Bryne3, lbryne@rwu.edu, and Stephen K. O'Shea1, soshea@rwu.edu. (1) Department of Chemistry, Roger Williams University, 1 Old Ferry Road, Bristol, RI 02809, (2) Departmen of Chemistry, Roger Williams Univerity, Bristol, RI 02809, (3) Department of Biology, Roger Williams University, Bristol, RI 02809 

The presence of earthworms in terrestrial ecosystems contribute to the rates of change in biogeochemical cycles, specifically those of carbon and nitrogen. Soil samples were stored under various conditions to assess the effect on nitrogen level speciation and effect on experimental design. Refrigerated samples and air-dried samples had 10.59 ppm nitrate similar to pre-dried analysis. Oven drying samples increased nitrate concentrations (31.44 ppm) mainly due to nitrite oxidation. A preliminary investigation has provided insights about the effects of high earthworm density (20 EW 25cm-3) on refrigerated dried soil chemistry. The carbon to nitrogen ratio for cast samples was 13.33 vs. soil samples 12.93. Nitrate levels for cast samples were approximately 33.42 ppm vs. 15.25 ppm in bulk soil samples. Nitrite levels for cast samples were approximately 18.67 ppm vs. 15.42 ppm in bulk soil samples. The bulk soil was overall more acidic (4.83 pH) than cast samples (5.86 pH). The changes observed in nitrogen cycling are also correlated with an increased microbial ammonia enzyme activity in cast samples. 


CHED 525 

Effects of atrazine on embryonic development and hatching of Japanese medaka (Oryzias latipes) 
Jordan Theriot1, jctheriot@gmail.com, Thomas John1, tommjohn@gmail.com, Matthew A. Tarr2, mtarr@uno.edu, and Bernard B. Rees3, brees@uno.edu. (1) Advanced Materials Research Institute, University of New Orleans, 2000 Lakeshore Drive, New Orleans, LA 70148, Fax: 504-280-6860, (2) Advanced Materials Research Institute and Department of Chemistry, University of New Orleans, New Orleans, LA 70148, (3) Department of Biological Sciences, University of New Orleans, New Orleans, LA 70148 

There is concern that atrazine, an herbicide widely used in the US, is entering agricultural runoff and exposing aquatic organisms to concentrations greater than the current EPA MCL of 3 ppb. We exposed embryos of the Japanese medaka (Oryzias latipes) to 100 ppb atrazine and examined their development at 5, 10, and 15 days. Additionally, solutions from these exposures were sampled at 10 days in order to determine any changes in atrazine concentration over time. Analysis using SPE and GC showed these solutions contained 77 (± 18)% of the original atrazine concentration. Though the fish exposed to atrazine had hatching levels similar to controls, cardiovascular or morphological abnormalities were seen in approximately 11% of the exposed embryos at day 10. The most common defects were abnormal heartbeat, blood pools, late development of the spleen, and small or twisted bodies. These results offer a more complete understanding of atrazine toxicity at environmentally relevant concentrations. 


CHED 526 

Electrode, electrolyte, and proton effects on the electrochemical synthesis of ammonia 
Laura M. Thoma, thoma670@umn.edu, Carly R. Dukart, and Ted M. Pappenfus, pappe001@morris.umn.edu, Division of Science and Mathematics, University of Minnesota, Morris, 600 East Fourth Street, Morris, MN 56267 

Ammonia is an essential chemical compound, currently used mainly for agricultural purposes. However, ammonia in the form of ammonia borane (NH3BH3), is also gaining momentum for use as a hydrogen source in proton exchange membrane fuel cells (PEMFCs). To meet the high demand, ammonia has been produced by the Haber-Bosch process. However, the Haber process utilizes methane, a fossil fuel, as a starting material to synthesize ammonia. An alternative and potentially more environmentally friendly method of synthesizing ammonia is through electrochemistry. Our electrochemical method utilizes lithium to mediate the synthesis of ammonia. To optimize this electrochemical synthesis we experimented with varying solvents (including ionic liquids), working electrodes, lithium salts, and proton sources. The amount of ammonia synthesized was quantified by performing the Berthelot reaction. The efficiency of the synthesis was determined by comparing the amount of ammonia detected by the Berthelot reaction to the theoretical concentration as calculated by the amount of coulombs applied. Current efficiencies at room temperature and atmospheric pressure of the various solvents, electrodes, lithium salts, and proton sources will be presented. 


CHED 527 

Exploratory studies on the use of B-vitamins as alternative post-column reagents for haloacetic acids 
Shen-wei Yu, yus1@citadel.edu and Paul S. Simone, paul.simone@citadel.edu, Department of Chemistry, The Citadel, 171 Moultrie Street, The Citadel, Charleston, SC 29409, Fax: 843-953-7795 

The haloacetic acids (HAAs) are a class of regulated disinfection by-products (DPBs) produced during the chlorination of drinking water. Due to the possible health concerns, the United States Environmental Protection Agency (USEPA) has set a maximum contaminant level for the total concentration of five HAAs at 0.060 mg/L. Current USEPA methods for HAA analysis are cumbersome when applied as on-line monitoring methods. New analyzers constructed specifically to carry out on-line monitoring could be valuable tools for drinking water utilities in light of new regulations. Nicotinamide (vitamin B3) has been previously used as a post-column HAA reagent, and B-vitamins are attractive because they have little to no disposal issues. This research aims to study the reaction between nicotinamide and trichloroacetic acid and extend the studies to look for other B-vitamins, such as riboflavin (vitamin B2) or thiamin (vitamin B1), to serve as post-column reagents for single mcg/L level HAA quantitation. 


CHED 528 

GC-ECD quantitative analysis of endosulfan soil leachates 
Jessica Gonzalez, Howard Holness, and Kevin E. O'Shea, osheak@fiu.edu, Department of Chemistry and Biochemistry, Florida International University, Miami, FL 33199 

The Agriculture Industry's widespread exploitation of pesticides poses an environmental and human health threat. Endosulfan is an efficient and universally used pesticide; however, it is persistent in the environment and possesses strong neurotoxicity. Because of these characteristics, endosulfan necessitates effective methods to detect, analyze, and regulate its concentration in the environment. An experiment was conducted using switchgrass bufferstrips in attempt to reduce endosulfan runoff in Florida's Miami-Dade's soil. Endosulfan and its derivatives were monitored by Gas Chromatography – Electron Capture Detector (GC-ECD). The concentration of endosulfan was determined via internal standard calibration curve of pentachloronitrobenzene. Alpha, beta-endosulfan and endosulfan sulfate have been detected at limits of 164.9, 10.7 and 8.82 ppb respectively utilizing a slight modification of EPA Method 508. Our data demonstrate that the soil leachates endosulfan concentrations decrease as distance from the point of application increases, but a clear correlation for the bufferstrip's effects was unable to be established. 


CHED 529 

Influence of mixture composition on the solubilization of nitroaromatic compounds in micellar solutions of Brij-58 
Jessica L. Sims1, Ashley N. Waddle1, and Dianne J. Luning Prak2. (1) Department of Chemistry, U. S. Naval Academy, 572M Holloway Road, Annapolis, MD 21402, (2) Department of Chemistry, United States Naval Academy, Annapolis, MD 21402 

A challenge facing scientists and engineers is the clean up of sites contaminated with mixtures of organic compounds. For removal strategies such as surfactant enhanced aquifer remediation (SEAR), solubility and removal rates can be influenced by mixture composition. This study investigated the influence of mixture composition on the solubility of nitroaromatic compounds in solutions of Brij-58, a nonionic polyoxyethylenated straight-chain alcohol. Mixtures containing varying amounts of 4-nitrotoluene, 2,6-dinitrotoluene, and 2,4,6-trinitrotoluene were mixed with Brij-58 solutions ranging from 1 to 15 g/L until equilibrium was achieved. The solubility was then determined using high performance liquid chromatography. Depending on the specific mixture composition, the concentration of nitroaromatic compound in the micellar solution was found to decrease, remain the same, or to increase over single-component systems. This poster will present the effects of mixture composition on solubility enhancement, molar solubilization ratio, and micelle-water partition coefficient of 4-nitrotoluene, 2,6-dinitrotoluene, and 2,4,6-trinitrotoluene in Brij-58. 

CHED 530 

Interactions among land cover management, earthworms, and soil biogeochemistry 
Samantha C. Laustsen1, slaustsen425@hawks.rwu.edu, Taryn M. Mancarella2, tmancarella635@hawks.rwu.edu, Loren Bryne3, lbryne@rwu.edu, and Stephen K. O'Shea2, soshea@rwu.edu. (1) Departmen of Chemistry, Roger Williams Univerity, 1 Old Ferry Rd, Bristol, RI 02809, (2) Department of Chemistry, Roger Williams University, Bristol, RI 02809, (3) Department of Biology, Roger Williams University, Bristol, RI 02809 

While earthworms impact soil chemistry and biogeochemical cycles through their casts, inadequate information exists on how urbanization influences earthworm activity to affect soil chemistry. Field studies of earthworms across three land covers (forest, lawn, wood mulch) found that earthworm abundances were highly variable within and between the land cover types (mean density range of 0-45 earthworms 0.15m) suggesting that local environmental factors may affect earthworms more than land cover. Analysis of bulk soil and casts from locations (lawn and wood mulch) with high earthworm densities (21 earthworms/cm) found the total C:N ratio (CHN analyzer) increased impart due to higher nitrate concentration determined by colormetrics (33ppm in casts, 15ppm in soil). pH was greater in casts (5.8) than bulk soil (4.8). Laboratory mesocosm experiments in which earthworms were fed grass clippings, leaves or wood mulch indicates the type of organic matter affects composition of casts which in turn influences the overall soil chemistry. 


CHED 531 

Ion chromatography as part of a data cohort for assessment of water quality on lakes 
Ryan S. Wible, wiblers@hendrix.edu, Matthew C. Casey, caseymc@hendrix.edu, and Liz U. Gron, gron@hendrix.edu, Department of Chemistry, Hendrix College, 1600 Washington Ave., Conway, AR 72032 

Inorganic water quality indicators were collected to evaluate the wellness of two local lakes. Lakes Brewer and Conway in central Arkansas are under significant development pressure from the establishment of shale oil drilling and dramatic population increases, respectively. Baseline data were collected to evaluate and monitor these water systems. The assessment involved a cohort of data including measurement of inorganic ions using standard EPA methods for ion chromatography and on-site data such as turbidity, dissolved oxygen, temperature, and pH. Data comparing multiple sites on each lake will be presented. 

CHED 532 

Kinetics and energetics of 3,3,3-(trifluoropropyl)dimethylchlorosilane condensation with silica gel 
Chandra Richards, cmr5064@psu.edu, Karl T. Mueller, ktm2@psu.edu, and Nancy M. Washton, nam@chem.psu.edu, Department of Chemistry, The Pennsylvania State University, University Park, PA 16802 

Understanding the surface reactivity of simple and mixed oxides requires knowledge of reaction rates and energies for both model systems (such as pure silica) and more complicated systems.  In our studies of the dissolution kinetics of aluminosilicate minerals and glasses, we monitor the attachment (condensation) of (3,3,3-trifluropropyl)dimethylchlorosilane (TFS) using high-resolution 19F solid-state nuclear magnetic resonance (NMR) as a proxy for “reactive surface area.”  To fully understand more complicated (environmental) systems, we have studied the kinetics of covalent attachment of TFS to a model silica gel, which is accomplished via a condensation reaction of a surface hydroxyl to the silanol portion of the hydrolyzed TFS molecule.  NMR spectroscopy is used to quantify the amount of TFS chemisorbed to the surface of the silica gel as a function of a reaction time at a number of temperatures, and using the Arrhenius equation, the activation energy is calculated.  Our understanding of the kinetics of TFS reactions with silica gel will now allow us to move on to studies of more complicated multi-oxide gels, glasses, and minerals, revealing detailed information about the kinetics of silane condensation reactions. 


CHED 533 

Levels, fate, and toxicity of environmental contaminants in cigarette wastes 
Eda Gjika, edagjika@yahoo.com, Melissa Vittorioso, and Lucille A. Benedict, lbenedict@usm.maine.edu, Department of Chemistry, University of Southern Maine, P.O. Box 9300, 96 Falmouth St, Portland, ME 04104, Fax: 207-228-8288 

This project investigated various environmental contaminants in cigarette waste (filters and ash) and the fate of these contaminants after improper disposal. Levels of metals and polycyclic aromatic hydrocarbons (PAHs) in solid cigarette waste were analyzed in various brands of cigarettes. Metals concentrations were determined using ICP-AES and portable XRF. XRF allowed the determination of a broad range of metals in cigarette wastes. Analysis of cigarette ash samples by XRF showed relatively high concentration levels of Hg (5.00 ppm), Pb (10.9 ppm), Zr (25.2 ppm), Sr (226 ppm), Zn (42.5 ppm), and Cr (6.30 ppm). Data collected from XRF analyses was compared with ICP data for cadmium, chromium, lead and arsenic. PAHs in cigarette wastes were also investigated using gas chromatography. Our results showed high concentrations of metals and PAHs in used cigarette filters and ash, indicating that improperly disposed of cigarette waste pose a threat to our environment. 

CHED 534 

Ligand-dependent moderation of cadmium toxicity in zebrafish, Danio rerio 
Ana K Malone Oliver, amalone-oliver040@hawks.rwu.edu, Roger Williams University, Bristol, RI 02809, Kerri S. Warren, kwarren@rwu.edu, Department of Biology and Marine Biology, Roger Williams University, Bristol, RI 02809, and Stephen K. O'Shea, soshea@rwu.edu, Department of Chemistry, Roger Williams University, Bristol, RI 02809 

To examine the physiological and accumulation response to various ligated cadmium species, zebrafish, Danio rerio, embryos are used as a bioassay. The effects of EDTA, chloride and acetate cadmium complexed species on embryonic zebrafish development were bioassayed in this investigation. Each of the complexes demonstrated a difference in a concentration and ligand-dependant physiological response due to cadmium bioaccumulation. ICP-MS was used to determine cadmium bioaccumulation under each of the exposure regimes. Embryos exposed to either cadmium chloride or acetate both elicited similar physiological responses including failure to inflate the swim bladder, upward axis curvature and abnormal 2:1 heart rhythm. Embryos exposed to cadmium EDTA were observed to give normal, active responses indistinguishable from control embryos. The developmental timing of exposure to cadmium chloride affects the severity of larval response. NMR and SDS-PAGE investigations into the role of embryonically-induced metallothionein protein are underway. Support for this study was provided by Merck/AAAS Undergraduate Science Research. 


CHED 535 

Measurement of metal ions to assess water quality and potential shale oil drilling impact on Brewer Lake 
Michelle C. Drilling, drillingmc@hendrix.edu, Matthew C. Casey, caseymc@hendrix.edu, and Liz U. Gron, gron@hendrix.edu, Department of Chemistry, Hendrix College, 1600 Washington Ave., Conway, AR 72032 

Brewer Lake is a 1200-acre body of water that is the main source of drinking water for the city of Conway, AR and portions of Conway County. In 2004, gas well drilling began in northern and central Arkansas in the Fayetteville shale. This study measures the metal content of Brewer Lake water and mud to evaluate the present water quality and to provide baseline data to detect potential degradation of the watershed. Water samples were taken from the streambed as well as the deepest point in the reservoir. Standard EPA methods for flame atomic absorption (Varian 240 FS AA) were used to measure the metal content (Na, Mg, Ca, Mn, Fe, Ni, Cu, and Zn). Additionally, samples were tested for the presence of Li, Cr, As, and Pb. 

CHED 536 

Metal accumulation in Nasturtium officinale in aquatic lotic systems from the central part of Puerto Rico 
Sergio J. Cardona-Gonzalez1, sergio.cardona@upr.edu, Mario Diaz-Rivera1, jemildr_69@hotmail.com, Vivianette Alicea-Vázquez2, valicea7@yahoo.com, Ariana I Calderón-Pagán2, apagan_13@yahoo.com, Maiella Ramos-Fontán2, maiellaramos2001@yahoo.com, and Jose Arbelo3. (1) Department of Physics and Chemistry & Department of Biology, Univesity of Puerto Rico at Arecibo, PO Box 4010, Arecibo, PR 00614, Fax: 787-880-6277, (2) Department of Physics and Chemistry, University of Puerto Rico at Arecibo, Arecibo, PR 00614, (3) Department of Biology, University of Puerto Rico at Arecibo, Arecibo 00614-4010, PR 

Nasturtium officinale (watercress) is a free-floating aquatic plant taken from people who live nearby water bodies for personal and commercial consumption. In aquatic ecosystems most heavy metals present a serious form of pollution. These chemicals are typically soluble in water and may be readily absorbed and accumulated by aquatic plants. In this work we addressed the uptake of lead (Pb) and chromium (Cr) by Nasturtium officinale from natural waters. Sampling zones studied were located in Jayuya, a municipality of Puerto Rico located in the mountainous center region of the Island. Plant and water samples were collected from the Río Grande de Jayuya and several cliffs (Quebrada Los Manzanos, Quebrada Lucas Soto y Quebrada Zamas). Tissue samples were digested using a microwave laboratory oven (CEM MARS X). Levels of heavy metals were determined by means of a flame atomic absorption spectrometer with a graphite furnace (PE AAnalyst-800). Results showed that Nasturtium officinale accumulated higher levels of Pb and Cr with respect to its absorption in natural waters. Lead levels were higher than chromium levels found in the four sampling zones studied. Lead concentration levels were approximately 10-50 times higher in the plant than the levels found in the water. Even trace quantities of lead and chromium metal ions in water systems could get accumulated in the plant. Nasturtium officinale can be used as a biological indicator of metal pollution in the aquatic lotic systems studied. 

CHED 537 

Methods for analyzing carbon sequestration at USEPA Superfund remediation sites 
Lisa A. Anderson, laa10@albion.edu, Department of Chemistry, Albion College, 4201 Kellogg Center, Albion College, Albion, MI 49224, and Elizabeth Holman, holman.elizabeth@epa.gov, Office of Superfund Remediation and Techonology Innovation, US Environmental Protection Agency, Washington, DC 20460 

Carbon is an essential chemical element that exists in different allotropes which form the basis of all life on Earth. Carbon is stored in soil in the form of Soil Organic Matter (SOM). When a land is disturbed, carbon is released into the atmosphere by the oxidation of SOM. The most common forms of carbon release include deforestation and agricultural practices that involve tilling. Therefore, degraded lands serve as great carbon sinks for increasing the amount of terrestrial carbon sequestration. Degraded lands and Superfund sites can be remediated and revitalized with high SOM soil amendments such as biosolids. High SOM soil amendments also provide a nutrient rich surface for vegetation growth, which also sequester carbon. The compilation and comparison of analytical methods for carbon in soil and biomass can be used to identify which analysis is appropriate to quantify the potential carbon sequestration at disturbed lands that have been remediated and restored using soil amendments. Conventional methods such as dry/wet combustion, although more time consuming, labor intensive, and limiting, will be the most likely method to be used in the near future. The emerging technologies of Light Induced Breakdown Spectroscopy and Inelastic Neutron Scattering provide means of increasing our understanding of soil carbon but the field instruments are not yet commercially available. Also, it is suggested for the purposes of determining Total Organic Carbon, high temperature combustion after the removal of inorganic carbonates, if present, is recommended. 


CHED 538 

Monoterpene emissions of Pinus strobus in response to changes in soil pH and nitrogen content 
Katherine L. Hervert1, klherver@owu.edu, Heather Grunkemeyer1, hjgrunke@owu.edu, Laurel J. Anderson2, ljanders@owu.edu, and Daniel J. Krofcheck1, krofcheck@gmail.com. (1) Department of Chemistry, Ohio Wesleyan University, 61 S. Sandusky Street, Delaware, OH 43015, (2) Department of Botany, Ohio Wesleyan University, Delaware, OH 43015 

Monoterpene emission from the boreal forest represents a substantial portion of biogenic carbon load on the atmosphere. As a result of global climate change, increasing temperatures in the northern latitudes have the potential to increase mineralization rates in soils previously deficient in nitrogen. Global atmospheric nitrogen deposition (normally in the form of acid rain) has the potential to exacerbate this problem as well as alter regional soil chemistry. Four treatment groups were established using container grown Pinus strobus by creating a high and low nitrogen and pH soil treatment. The treatments were designed to represent natural and elevated levels of soil nitrogen. Solid phase microextraction was used in conjunction with thermal desorption GCMS to establish emission profiles for each treatment group. Peak areas were averaged between replicates and peaks were identified using a mass spectral database created for the project compiled from standards and NIST web-book entries. Preliminary results indicated a reproducible difference in monoterpene emission between groups not only in quantity but also in the ratio of chemical species emitted. 


CHED 539 

Multicomponent solubilization of nitroaromatic compounds in nonionic surfactant solutions 
Ashley N. Waddle1, Jessica L. Sims1, and Dianne J. Luning Prak2. (1) Department of Chemistry, U. S. Naval Academy, 572M Holloway Road, Annapolis, MD 21402, (2) Department of Chemistry, United States Naval Academy, Annapolis, MD 21402 

In order to successfully remove organic compounds from polluted soils, the organic compound must be soluble in the flushing solution. One way to enhance the solubility in the aqueous phase is to add a surfactant at concentrations above the critical micelle concentration. This study investigated the influence of nonionic surfactant structure on the solubility of nitroaromatic compound mixtures at room temperature. Solid mixtures containing 4-nitrotoluene, 2,6-dinitrotoluene, and 2,4,6-trinitro 1-methyl benzene were contacted with surfactant solutions ranging from 1 to 15 g/L. Surfactants tested included polyoxyethylenated straight-chain alcohols, polyoxyethylenate sorbitol esters, and alkylphenol ethoxylates. The solubility of the compounds was determined using high performance liquid chromatography. All surfactants tested increased the solubility of the nitroaromatic compounds over solubility in pure water. This poster will present the effects of surfactant structure on solubility enhancement, molar solubilization ratio, and micelle-water partition coefficient of 4-nitrotoluene, 2,6-dinitrotoluene, and 2,4,6-trinitro 1-methyl benzene when dissolved from mixtures. 

CHED 540 

Natural organic matter fraction predicts the labile desorption rate of chlorinated organic pollutants found in sediment suspensions 
Jake Ginsbach, ginsbajw@whitman.edu, Chemistry, Whitman College, 345 Boyer Ave., Walla Walla, WA 99362, Fax: 509-527-5904, and Frank M. Dunnivant, dunnivfm@whitman.edu, Department of Chemistry, Whitman College, Walla Walla, WA 99362 

The prediction of desorption rates is of great importance in addressing the bioaccumulation and mobility of chlorinated organic pollutants in ecosystems. The results of this investigation show a strong correlation between organic carbon concentration in the sediment and the rapid or labile desorption rate constant. Desorption experiments were performed on seven laboratory-contaminated sediments using an infinite-dilution Tenax technique. The organic carbon concentration of the sediments ranged from 0.1% to 15.0%. After analyzing the desorption data with an empirical two-box model, the results indicated that the labile desorption rate constant (klabile) can be predicted by log(klabile) = -0.583 * log(%OM) + 1.61. This model can be utilized to predict the exposure of biota to pollutants in non-equilibrium resuspension events such storms or dredging operations. 


CHED 541 

Occurrence and transport of pharmaceuticals in private onsite waste treatment systems 
Erica M. Patterson, ebrinkme@carrollu.edu, Chemistry and Biochemistry, Carroll University, 100 N. East Ave., Waukesha, WI 53186, Fax: 262-524-7112, and Joseph J. Piatt, jpiatt@carrollu.edu, Department of Chemistry and Biochemistry, Carroll University, Waukesha, WI 53186 

The concentrations of thirteen common pharmaceuticals were determined in a grouping of seven private septic systems and their surrounding groundwater to investigate their transport behavior. Pharmaceuticals may impact the efficacy of the waste treatment system and have the potential to negatively impact groundwater quality. Wastewater samples were obtained from the septic exit baffle and groundwater was sampled from water spigots at each site. The samples were processed by solid-phase extraction and analyzed using liquid chromatography with mass selective detection. It is expected that several pharmaceuticals will be detected within the septic tank, while only a fraction of those will be detected in well water. Additionally, batch sorption studies were conducted using two mound construction materials, top soil and washed sand, to determine soil-sorption coefficients (Kd). Combined, these results will offer useful information concerning the general occurrence of pharmaceuticals in septic systems and their potential for retention in the seepage area. 

CHED 542 

Optimization of a titania capped packed-bed photocatalyst 
Phillip R. Burkholder and John DiCesare, john-dicesare@utulsa.edu, Department of Chemistry and Biochemistry, The University of Tulsa, 600 S. College Ave, Tulsa, OK 74104 

This research project is designed to develop a water reclamation system for use in long-term shuttle missions, such as NASA's planned mission to Mars. Our goal is to develop a packed-bed photocatalyst capable of mineralizing impurities in reclaimed water. The catalyst design needs to efficiently allow light to penetrate the entire volume of the photoreactor. We believe that a titania capped pellet design will provide the highest efficiency because of its ability to provide sufficient surface titania available for reaction without reducing UV light penetration. Optimization of titania composition and coverage is being accomplished using a single pass photoreactor system at various flow rates with the effluent analyzed by gas chromatography. 


CHED 543 

Purifying biodiesel using a bubble column 
Eric K Dombrowski, edombrowski@student.stonehill.edu, Cheryl Schnitzer, cschnitzer@stonehill.edu, Kristin D. Jackson, kjackson1@student.stonehill.edu, and Hao Trieu, Department of Chemistry, Stonehill College, 320 Washington Street, North Easton, MA 02357 

Biodiesel is manufactured through transesterification of triglyceride molecules to produce fatty acid methyl esters. After the reaction is carried out, there are trace amounts of methanol, potassium hydroxide, and glycerol in the biodiesel, which are detrimental to engine operation. Conventional purification techniques can take as many as seven washes, creating more waste water than biodiesel produced. The proposed method of washing incorporates a bubble column in which Ar(g) is introduced into the bottom of the column, travels through the water layer, and into the biodiesel layer. The water is transported through the biodiesel layer where it efficiently and effectively removes the contaminants. Results have shown efficient removal of the contaminants with a 6:1 ratio of biodiesel (150 mL) to water (25 mL) in as little as 30 minutes. A second wash of the biodiesel decreased the amount of contaminants minimally, indicating that after one wash most of the contaminants are removed. 

CHED 544 

Qualitative and quantitative heavy metal analysis of lehigh river water samples using an ICP-AES. 
Marie Connelly, fcm0@desales.edu, Stefanie Geronimo, Beth Slaybaugh, fcm0@desales.edu, and Francis C. Mayville Jr., fcm0@desales.edu, Natural Science Department, DeSales University, 2755 Station Avenue, Center Valley, PA 18034, Fax: 610-282-0525 

The purpose of the investigation is to qualitatively and quantitatively determine the heavy metal content of the Lehigh River in the area of the Bethlehem Steel plant, Bethlehem PA. This investigation will involve the collection of Lehigh River water samples from five separate locations over a period of six weeks. Two locations are upstream from the area of the old Bethlehem Steel plant; a third location is adjacent to the plant while the final two locations are downstream. A Perkin Elmer Optima 2100DV Inductively Coupled Plasma Atomic Emission Spectrometer (ICP-AES) will be used to analyze each sample for several heavy metals. The results will show the effects of the Bethlehem Steel Works on the neighboring Lehigh River. 


CHED 545 

Quantitative characterization of particulate matter in Claremont, CA by particle-into-liquid sampler with ion chromatography 
Allegra L. Liberman-Martin1, aliberma@scrippscollege.edu, Naomi Yonis1, and Kathleen L. Purvis-Roberts2, kpurvis@jsd.claremont.edu. (1) Scripps College, Claremont, CA 91711, (2) Joint Science Department, Claremont McKenna, Pitzer, and Scripps Colleges, Claremont, CA 91711 

Particulate air pollution was collected and characterized from July 11th to 25th, 2008 using a Particle-into-Liquid Sampler with Ion Chromatography (PILS-IC) system. The ions present in the highest concentrations during the sampling campaign were ammonium, nitrate, and sulfate. Chloride and sodium both had significant, but smaller, concentrations as well. This data was compared to weather data taken during the sampling campaign to investigate possible sources and reactions of aerosol pollution. The amount of particulate matter detected increased with decreasing temperature and eastward blowing winds. In addition, correlations between concentrations of individual cations and anions were investigated. Chloride loss was observed, indicating heterogeneous reactions in the atmosphere. Correlations between ammonium, nitrate, and sulfate have shown that ammonium had the highest correlation to the sum of nitrate and sulfate rather than one of the anions taken alone. 

CHED 546 

Speciation of microorganisms found in bovine fecal biomass grown under anaerobic condition 
William C. Molina-Pagan1, Zurco_2@hotmail.com, Hirohito Torres2, hirohito.torres@upra.edu, Nicole M. Vega-Cotto1, nicolevega17@yahoo.com, and Hugo Roman3. (1) Department of Physic and Chemistry, University of Puerto Rico in Arecibo, Hc-01-Box 3502, Jayuya, PR 00664, (2) Department of Chemistry, University of Puerto Rico in Arecibo, Arecibo, PR 00614, (3) Department of Biology, University of Puerto Rico in Arecibo, Arecibo, PR 00614 

Fecal bovine waste was cultured in a 30 L anaerobic batch reactor for approximate six weeks. After ensuring good methane production by burning the produced biogas, liquid samples from the reactor sludge were taken for microbial speciation. First, the samples (1.0 mL) were diluted with a peptone solution from 10-1 to 10-9. In order to differentiate between total microbial count vs. methanogens, two set of agar media plate were prepared. Simple stated, agar plates containing a vancomycin solution at approximate 250 mg/mL was added to the plates in where methanogens were to be grown. For the total microbial count, the plates were prepared with BHI (brain heart infusion) agar, cysteine and resazurin. Finally, the diluted samples with the peptone solution were transferred to both medias, by spread plate technique, and then, the plates incubated in an Anaerobic Gas Pack Jar at 37oC for one week. As a control, clostridium sporogenes was also plated. Results of this study will be presented. 


CHED 547 

Study of effect of solvent polarity on kinetics of hydrolysis of micromolar ferric iron 
Amy Rebecca Sims, arsims21@tntech.edu and Hong Zhang, hzhang@tntech.edu, Department of Chemistry, Tennessee Tech University, 574 Sunset Dr, Sparta, TN 38583 

Iron plays an important role in life and the environment. We studied the effect of ethanol on Fe(III) hydrolysis kinetics using a redox analysis. A set of micromolar FeCl3 solutions of a certain water:ethanol ratio (3:2, 2:2, 1:2) at pH 3.5 were prepared; at various time intervals, NH2OH•HCl was added to reduce Fe(III) species to Fe(II), which was analyzed spectrophotometrically. UV-VIS spectrum was obtained for the FeCl3 solution at each water:ethanol ratio. Ethanol did not change the general trend of the kinetics of Fe(II) concentration decrease, but increasing ethanol fraction lowered initial Fe(II) concentrations and the rates of the Fe(II) decrease. Ethanol did not change the general trend of change of the UV-Vis spectrum with time, but increasing ethanol fraction lowered the peak at ~300 nm. This study showed that varying solution polarity can be a useful means for studying the kinetics of Fe(III) hydrolysis and polymerization of hydroxy-Fe(III) species. 


CHED 548 

Thermodynamic analysis of inorganic aerosol and gas phase particles in ambient air in Selinsgrove, Pennsylvania 
Ashley R. Evanoski, evanoski@susqu.edu, Department of Chemistry, Susquehanna University, 1858 Weber Way, Selinsgrove, PA 17870, and Derek Straub, straubd@susqu.edu, Department of Earth and Environmental Science, Susquehanna University, Selinsgrove, PA 17870 

Inorganic aerosol and gas phase particles were analyzed to develop a broader understanding of the sulfate-nitrate-ammonia thermodynamic system in ambient air sampled in Selinsgrove, Pennsylvania. Aerosol particles with a diameter less than 2.5μm were collected using a sampling train that included a cyclone and Teflon and nylon filters. Gas phase species present in ambient air, specifically nitrate and ammonium, were detected simultaneously using two annular denuders. The concentrations of certain species including sulfate, nitrate and ammonia, were determined using ion chromatography. The concentrations of each of these species along with certain measured meteorological conditions will be used in the thermodynamic model ISORROPIA. This model will allow the study of both the composition of the particles and the equilibrium of the different phase states and the examination of impacts from environmental and meteorological conditions. 


CHED 549 

Use of coal slurry to produce methane and fossil fuels 
Noelle Holmes1, nholmes985@cardinal.wju.edu, Wilhelm Castellon2, wcastellon276@cardinal.wju.edu, and Andy Cook2, acook@wju.edu. (1) Department of Chemistry, Wheeling Jesuit University, 316 Washington Avenue, Wheeling, WV 26003, (2) Department of Biology, Wheeling Jesuit University, Wheeling, WV 26003 

Coal slurry will be broken down to become feed stock for bacteria, which produce methane for the ultimate conversion to make fossil fuels. The initial reaction to be determined is the breakdown of the silicate bonds on the coal because the coal can be converted easily once the bonds are broken. The optimum method for dissolving the orthosilicate bonds found on the surface of coal must first be determined. The coal slurry will be digested using acid hydrolysis or enzymatic hydrolysis to produce organic acids. A possible condition for the acid hydrolysis of coal is the use of hydrogen gas and sulfuric acid. The products would be organic acids. These acids can then be fed to certain bacteria, which then produce methane. The initial bacteria of interest are clostridium acetobutylicum. Hydrogen gas will be used to create an anaerobic atmosphere for this and other Archaea to aid in the process of making methane. Although the end products are important, the intermediates will be identified and quantified and the process evaluated for effectiveness. The final goal in this experiment is to convert the methane produced by these organisms to fossil fuels, such as gasoline, kerosene, and diesel. The methane and other intermediates will be analyzed using GC/MS, NMR, IR, and fractional distillation. All data, statistics, and results will be recorded and reported. 


CHED 550 

Using glycerin from biodiesel production as a co-fuel in a heating furnace: emissions and efficiency 
Cassie J. Patterson1, Iwan Setiawan1, Christopher H. Schilling2, and David S. Karpovich1. (1) Department of Chemistry, Saginaw Valley State University, 7400 Bay Road, University Center, MI 48710, (2) Department of Mechanical Engineering, Saginaw Valley State University, University Center 48710 

Triglycerides from soybean and other seed oils react with methanol in a transesterification process to yield methyl esters (biodiesel) and glycerin. The crude glycerin byproduct is considered waste since it would have to endure an expensive purification process before use in the chemical industry. As biodiesel production increases, there will be a corresponding increase in disposal of crude glycerin. In this study, we demonstrate the use of glycerin as a co-fuel in an oil-type furnace. Since incomplete combustion of glycerin is known to produce the carcinogen acrolein, the efficiency of the burning process must be carefully monitored and adjusted. This entails the analysis of the furnace exhaust for acrolein and other aldehyde emissions by first derivitizing with 2,4-dinitrophenylhydrazine (DNPH) then measuring using HPLC. This project is funded by the Michigan Soybean Promotion Board. 


CHED 551 

Using HYSPLIT trajectory calculations to determine the source of increased ozone concentrations in Grand Canyon National Park 
Darin P. Kleinsmith, dpk6@nau.edu, Department of Chemistry and Biochemistry, Northern Arizona University, PO Box 5698, Building 20 (CHM 125), Flagstaff, AZ 86011-5698, and Marin S. Robinson, marin.robinson@nau.edu, Department of Chemistry, Northern Arizona University, Flagstaff, AZ 86011-5698 

Ozone concentrations in Grand Canyon National Park have increased in recent years. In July 2005, 8-h ozone levels reached 89 ppb, exceeding the EPA limit of 80 ppb. Since 2005, ozone levels reached 72 to 77 ppb in April through June. The source of this ozone is more likely regional than local. Urban areas such as Los Angeles, Phoenix, and Las Vegas are major sources of ozone precursors including NOx and volatile organic compounds. Winds can carry the precursors and newly formed ozone for hundreds of miles, potentially affecting areas such as the Grand Canyon(GC). To evaluate the impacts of these cities on GC ozone levels, we calculated 24-h trajectories using HYSPLIT (NOAA ARL). Forward trajectories originating in Los Angeles, Phoenix, and Las Vegas were overlaid with backward trajectories ending in the GC on days of highest and lowest ozone concentrations in April through July, 2005 through 2008. 


CHED 552 

Water analysis of northern New Mexican ponds for future boreal toad reintroduction 
Jessica M. Joslin, joslinjm@adams.edu, Alex Ponce, and Renee P. Beeton, rbeeton@adams.edu, Department of Chemistry, Mathematics, and Computer Science, Adams State College, 208 Edgemont Blvd., Alamosa, CO 81102 

Water analysis was conducted on eight ponds in northern New Mexico to determine the feasibility of boreal toad reintroduction to the area. Eight pond samples were collected in the fall and additional samples were collected from three of the eight ponds in the spring. The pH and water temperature of each pond were continuously monitored over a period of several months. Tests were conducted to determine water hardness and to identify the presence of undesirable organic contaminants. The samples were also analyzed for metal content using flame and graphite furnace atomic absorption. Based on the results of the preliminary analysis for metal content, it was concluded that none of the ponds contained harmful amounts of any of the metals under consideration. 
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