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Interpretation of fluorescence spectra for characterization of trihalomethanes precursors in source water: Scatters removal and principle component analysis 
Krit Punburananon, kp26@njit.edu and Taha F. Marhaba, Marhaba@adm.njit.edu, Department of Civil and Environmental Engineering, New Jersey Institute of Technology, 323 Dr Martin Luther King Jr Blvd, University Heights, Newark, NJ 07102 

Fluorescence spectroscopy is a quick, inexpensive, and reagent-free technique for characterization of natural organic matter (NOM) in source water. Samples are excited by high-energy light, and emission intensities are obtained as fluorescence spectra on the coordinates of excitation and emission wavelengths. However, the interpretation of fluorescence spectra could be complicated due to scatters and interferences. The first order Rayleigh scatter line is centered at the emission (Em) wavelength equals excitation (Ex) wavelength, and second order Rayleigh scatter at Em wavelength equals twice the Ex wavelength. Rayleigh scatters originate from an interaction between the excitation light and water molecules and therefore usually much larger than NOM spectra. Peaks of NOM spectra usually lie between the first and second order Rayleigh scatters. Additionally, the spectra in the range of either low excitation or high emission wavelengths are usually affected by interferences and thus should not be used. After the scatters and interferences removal, fluorescence spectra could be applied for quantitative analysis of trihalomethanes (THMs) formation. Although a large number of fluorescence intensities are generated, many are highly correlated. Principle component analysis is used to convert the intensities into a new data set of un-correlated parameters called principle components (PCs). Theoretically, each PC could be referred to one of variables related to fluorescence spectra. The correlation matrix between THMs formation and PCs shows strong relationship. As a result, PCs could be used for THMs formation prediction. 

ENVR 216 

Solar photocatalytic disinfection of water in developing countries 
Dionysios D. Dionysiou1, dionysios.d.dionysiou@uc.edu, Miguel Pelaez1, pelaezma@uc.edu, Erick R. Bandala2, erick.bandala@udlap.mx, Liliana González2, erick.bandala@udlap.mx, Patrick Dunlop3, psm.dunlop@ulster.ac.uk, and J. Anthony Byrne3, j.byrne@ulster.ac.uk. (1) Department of Civil and Environmental Engineering, University of Cincinnati, 765 Baldwin Hall, Cincinnati, OH 45221-0071, Fax: 513-556-2599, (2) Departamento de Ingeniería Civil y Ambiental, Universidad de Las Americas-Puebla, Cholula 72820 Puebla, Mexico, (3) Nanotechnology and Integrated Bioengineering Centre, University of Ulster, United Kingdom 

The World Health Organization (WHO) estimates that 1.1 billion people in developing countries live without access to clean water supplies. In order to meet the Millennium Development Goal, to “half by 2015 the proportion of people without sustainable access to safe drinking water and basic sanitation”, the WHO and the United Nations Children's Fund (UNICEF) now advocate the use of low-cost, point-of-use, household level drinking water treatment. Photocatalytic disinfection is an efficient, inexpensive process which utilises solar energy to kill pathogenic microorganisms in water. This poster will present results of collaborative research at the University of Cincinnati, Universidad de Las Américas-Puebla and University of Ulster focused on the development of novel TiO2-based photocatalysts showing activity under both UV and visible light. Low-cost photoreactors are currently being tested, under real solar radiation conditions in Mexico and Spain, to determine the efficiency of the novel photocatalyst materials for point-of-use water disinfection in developing regions. 
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Application of the principles of negligible depletion to colorimetric-solid phase extraction (C-SPE) 
Lorraine M. Siperko1, lorraine.siperko@utah.edu, Marc D. Porter1, Marc.Porter@utah.edu, and Robert J. Lipert2, blipert@ameslab.gov. (1) Departments of Chemistry, Chemical Engineering and Bioengineering, University of Utah, 383 Colorow Drive, Salt Lake City, UT 84108, (2) Institute for Physical Research and Technology, Ames Laboratory USDOE, Iowa State University, Ames, IA 50011 

This presentation describes an analytical methodology (C-SPE) that couples selective sorption via solid phase extraction (SPE) with the quantitative colorimetric measurement of a surface-bound extract by diffuse reflectance spectrophotometry. The extraction membrane serves to hold a highly specific chromogenic reagent and to concentrate the extract. From reflectance data, the Kubelka-Munk function (F(R)) is calculated and the solution concentration of an extracted analyte can be determined from a standard calibration curve. Initially developed for NASA as an on-board means to monitor biocides in spacecraft potable water, C-SPE has also been used for ground-based quantification of several trace metals in the ppm - ppb range. A pressing problem arises when assessing water quality under microgravity conditions - air bubbles are dispersed throughout the liquid, thus preventing accurate metering of sample volumes. Mechanical manipulation of the sampling syringe can alleviate the problem, but ideally the syringe should be filled without concern for the presence of air. This can be accomplished by applying the principles of negligible depletion (ND) to C-SPE measurements. Technical approaches used to detect and quantify the biocide silver(I), experiments performed to determine the efficiency of the SPE membrane for retaining the chromogenic reagent and the effects of membrane loading will be discussed. Finally, application of ND principles to determine the volume required for volume-independent extraction and quantification of the analyte will also be presented.
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