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ABSTRACTS 
 

ENVR 59  

Emerging environmental technologies: An NSF perspective  

Paul Bishop, Chemical, Biochemical, Environmental and Transport Systems Division 
(CBET), National Science Foundation, Program Director for Environmental Engineering, 
4201 Wilson Boulevard, Arlington, VA 22230, Fax: 703-292-9098  

Abstract text not available.  

ENVR 60  

Using green nanotechnology for a cleaner and more sustainable  

Barbara Karn, karn.barbara@epa.gov, National Center for Environmental Research, 
U.S. Environmental Protection Agency, 1200 Pennsylvania Ave, NW, MC 8722F, 
Washington, DC 20460, Fax: 202-343-9294  

Nanotechnology can lead to environmental technologies for a more sustainable 
environment. This paper will present an overview of sustainability issues and how 
nanotechnology is applicable to these issues. Major sustainability issues to be 
discussed are climate change, energy, water, toxic materials and health. Sample 
technologies include nanotechnology applied to wastewater treatment, drinking water, 
site remediation, pollution prevention, medical problems, energy issues, and 
dematerialization.  

 
ENVR 61  

In situ formation of nanoparticles as an effective biocatalyst for environmental 
remediation  

Dev Chidambaram1, dc@bnl.gov, Jeffrey P. Fitts1, fitts@bnl.gov, Tom Hennebel2, 
tom.hennebel@ugent.be, Nico Boon2, nico.boon@ugent.be, Willy Verstraete2, 
willy.verstraete@ugent.be, and Daniel Van der Lelie3, vdlelied@bnl.gov. (1) 
Environmental Sciences Department, Brookhaven National Laboratory, Bldg 830, PO 
Box 5000, Upton, NY 11973-5000, Fax: 631-344-4486, (2) Laboratory for Microbial 
Ecology and Technology (LabMET), Ghent University, Coupure Links 653, 9000 Ghent, 
Belgium, (3) Biology Department, Brookhaven National Laboratory, Building 463, Upton, 
NY 11973  

The catalytic properties of various metal nanoparticles have led to widespread interest 
in their use in environmental remediation. However, relatively fewer studies have 
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explored how in situ generation can be used to more effectively deliver the biocatalytic 
effect of these nanoparticles. We have developed a novel one-step technology in which 
palladium nanoparticles are generated in situ by members of the genus Clostridium and 
subsequently used as a biocatalyst for remediation of hexavalent chromium and organic 
contaminants. X-ray absorption spectroscopy and UV-visible spectroscopy were utilized 
to study speciation, atomic emission spectrometry was used to analyze metal 
concentrations, and imaging was performed using electron microscopic techniques. 
Hexavalent chromium was found to be reduced to a sparingly soluble trivalent state. 
This study has significant implications for both the fate and transport of nanoparticles in 
the environment, and the in situ generation and use of Pd(0) nanoparticle biocatalysts 
for contaminant remediation.  

ENVR 62  

Aqueous ethanol modified nanoscale zero-valent iron in bromate reduction: 
Synthesis, characterization, and reactivity  

Qiliang Wang, qlwang@gist.ac.kr, Department of Environmental Science and 
Engineering, Gwangju Institute of Science and Technology, 1 Oryongdong, Bukgu, 
Gwangju 500712, South Korea, Fax: 82-62-970-2434, Shane A. Snyder, Water Quality 
Research and Development, Southern Nevada Water Authority, River Mountain Water 
Treatment Facility, P.O. Box 99954, Las Vegas, NV 89193-9954, and Heechul Choi, 
Department of Environmental Science and Engineering, Gwangju Institute of Science 
and Technology, 261 Cheomdan-Gwagiro, Bukgu, Gwangju 500712, South Korea  

Nanoscale zerovalent iron (NZVI) was evaluated for the reduction of bromate which is a 
highly persistent and carcinogenic oxyhalid formed as an ozonation by-product during 
oxidative disinfection in drinking water treatment. Solid-phase NZVI with different 
surface areas was controllably synthesized using a liquid phase reduction. 
Transmission electron microscopy (TEM), X-ray diffraction (XRD), and a Brunauer-
Emmett-Teller (BET) surface area and porosity analyzer were utilized to characterize 
particle size, surface morphology, surface area, and corrosion layers formed onto NZVI 
before and after the reduction of bromate. Surface area of synthesized NZVI was found 
to be influenced strongly by ethanol contents during synthesis with a maximum surface 
area of 67.51±0.35 m2/g in a 90% aqueous ethanol; additionally, capsule structures of 
NZVI with amorphous phase, in which tens of particles with diameters of 2¨C5 nm were 
packed into an iron oxide/hydroxide layer, were also synthesized using 100% ethanol as 
a solvent. Subsequent XRD and TEM results revealed that in a 20 min bromate 
reduction NZVI mostly converted to Fe2O3 and Fe3O4 corrosion products mixed with iron 
hydroxides. Compared to bromate reduction using micro-sized ZVI in a pseudo-first-
order kinetic model, NZVI enhanced the reduction efficiency following a second-order 
kinetic model, with observed second-order rate constants (kobs) of 2.57Å10-4 to 2.19Å10-

3 µg-1 min-1L. Humic acid was found to be the most influencing factor to decrease NZVI 
reactivity in bromate reduction. However, the effects of sonication pretreatment showed 
that the bromate reduction efficiency could be enhanced by increasing the actual 
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reactive surface area. Our results suggest that application of NZVI is a viable process 
for bromate reduction in water treatment.  

ENVR 63  

Dithionite as a regenerant for the reducing capacity of nanoscale zero-valent iron 
in situ treatment zones  

David M. Cwiertny, dcwiertny@engr.ucr.edu, Department of Chemical and 
Environmental Engineering, University of California, Riverside, A242 Bourns Hall, 
Riverside, CA 92521, Fax: 951-827-5696, and Yang Xie, yxie001@student.ucr.edu, 
Department of Chemical and Environmental Engineering, University of California, 
Riverside, Bourns College of Engineering, A242 Bourns Hall, Riverside, CA 92521  

Nanoscale zero-valent iron (NZVI) represents a promising approach for groundwater 
remediation and pollutant source zone control, but concerns over its reactive lifetime or 
longevity in the subsurface may limit its development into a mature treatment 
technology. Here, we present a sustainable and cost-effective strategy to improve the 
longevity of NZVI treatment zones through the use of dithionite (S2O4

2-) as a chemical 
regenerant. Results of laboratory batch systems show that dithionite can extend, and in 
some cases enhance, the removal of two model groundwater pollutants (1,1,1,2-
tetrachloroethane and hexavalent Cr(VI)) in NZVI treatment systems. The efficiency of 
the dithionite regeneration process is strongly dependent upon the prevailing 
geochemical conditions (e.g., pH and redox state), which dictate the products of NZVI 
oxidation, as well as the redox active species generated from the reaction between 
passivated NZVI and dithionite. Notably, the regeneration process is sustainable, as 
multiple, sequential dithionite additions were employed to ultimately increase the overall 
removal of Cr(VI) by roughly a factor of 3.5 (70 mg of Cr/g Fe) relative to the total 
amount of Cr that could be removed by fresh NZVI (20 mg of Cr/g Fe) prior to reactivity 
loss. 
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