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8:30 — Introductory Remarks.

8:40 —15. Characterization of nanopatrticle size and concentration for ecotoxicological
studies. D. Griffiths, P. Hole, R. Carr, J. Smith, A. Malloy

9:00 —16. Gold nanoparticle based colorimetric assay for the detection of TNT. S.
Dasary, D. Senapati, A. Singh, P. C. Ray, H. Yu, Y. Anjaneyulu, R. Venkatraman

9:20 —17. Carbon nanotubes as sorbents for micro-concentration devices. C. M.
Hussain, C. Saridara, S. Mitra

9:40 —18. Source characterization for emission inventories: HRTEM and XPS
analyses. R. Vander Wal, V. M. Bryg, M. D. Hays

10:00 — Intermission.

10:20 —19. Molecular composition of dissolved pyrogenic carbon using ultra-high
resolution Fourier-transform ion cyclotron resonance mass spectrometry and its
relationship to bioavailability. D. C. Podgorski, A. Mukherjee, A. R. Zimmerman, W. T.
Cooper

10:40 —20. Fast evaluation of arsenic sorption dynamics on iron-based sorbents by
continuous flow hydride generation atomic fluorescence spectrometry (CFHG-AFS). A.
Hussam, S. Ahamed

11:00 —21. Monitoring of arsenic and bacteriological contamination in drinking water of
Mardan, Pakistan. I. Ullah, A. Khan, M. Ahmad, A. R. Khan, Q. Mahmood, |. Hussain
Balouch, R. Farooq, J. Khan, M. Haseeb, M. Amjad Sabir, N. Ghani

11:20 —22. Analysis of iron(Il) and iron(lll) polyaminocarboxylate complex speciation
using capillary electrophoresis. J. M. Wilson, R. F. Carbonaro



ABSTRACTS

ENVR 15

Characterization of nanoparticle size and concentration for ecotoxicological
studies

Duncan Griffiths®, Duncan.griffiths@nanosight.com, Patrick Hole?, Robert Carr?,
Jonathan Smith?, and Andrew Malloy?. (1) NanoSight USA, 3027 Madeira Ave., Costa
Mesa, CA 92626, (2) NanoSight, LTD, London Road, Amesbury, Wiltshire SP4 7RT,
United Kingdom

Assessing the complete distribution of nanoparticle sizes within a suspension is
notoriously difficult to carry out. This is especially the case for engineered nanopatrticles
in the environment which are frequently polydispersed. Accurate determination of the
range of sizes is critical to properly understanding transport phenomena and fate of
nanoparticles. Here we demonstrate the nanopatrticle tracking analysis (NTA) technique
that sizes nanoparticles in suspension, based on their Brownian motion. Unlike classical
light scattering techniques, NTA allows nanoparticles to be sized on a particle-by-
particle basis and also yielding a count/concentration measurement. Additionally,
analysis of scattering intensity allows sub-populations of nanoparticles with varying
characteristics to be resolved in a complex mixture. This technique has found significant
use in the field of nano- and eco-toxicology, and results from several research groups
will be shown that demonstrate the use of the technique to assess a range of
engineered nanopatrticles including gold, SiO», TiO, and polystyrene.

ENVR 16
Gold nanoparticle based colorimetric assay for the detection of TNT

Samuel Dasary, samuel.s.dasary@jsums.edu, Dulal Senapati,
dulal.senapati@jsums.edu, Anant Singh, anant.k.singh@jsums.edu, Paresh Chandra
Ray, paresh.c.ray@ccaix.jsums.edu, Hongtao Yu, hongtao.yu@jsums.edu, Yerramilli
Anjaneyulu, yerramillia@gmail.com, and Ramaiyer Venkatraman,
ramaiyer.venkatraman@jsums.edu, Department of Chemistry, Jackson State University,
1400 J R Lynch Street, Jackson, MS 39217, Fax: 601-979-3674

Trinitrotoluene (TNT) is a highly explosive compound. Due to its common use by
militaries and industries, TNT can be found in landmines, contaminated water, and
waste sites. Ever-increasing needs for a green environment makes it necessary to have
a simple and reliable TNT detection assay for both humanitarian and security reasons.
Such a sensor needs to be inexpensive, portable and reliable, absent of false positives.
Current analytical techniques such as gas and liquid chromatography are very sensitive
and reliable, but cannot be carried out in the field. The benefits of nanotechnology make



it ideal for sensor development and environmental/biological monitoring. Finally, their
large surface areas are platforms for engineering multifunctional systems. Driven by the
need, we discuss the development of a sensitive gold-nanoparticle (GNP) based
colorimetric assay for the detection of TNT from water samples. Our experiment shows
that cystine modified gold nanoparticle can detect TNT selectively (over DNT, NT, etc.)
with high sensitivity (ppt level).

ENVR 17
Carbon nanotubes as sorbents for micro-concentration devices

Chaudhery Mustansar Hussain, yourmustansar@yahoo.com, National Center of
Excellence for Environmental and Hazardous Waste Management, Chulalongkorn
University, Bangkok, Thailand, Chutarat Saridara, saridara_c@yahoo.com,
Rajamangala University of Technology Thanyaburi (RUMTT), Rangsit-Nakornnayok
Rd., Khlong Hok, Thanyaburi Phathumthani 12110, Thailand, and Somenath Mitra,
mitra@nijit.edu, New Jersey Institute of Technology, Department of Chemistry and
Environmental Science, Newark, NJ 07102

The application of carbon nanotubes as unique sorbents for the fabrication of micro-
concentration devices is presented. The microtrap application requires high adsorption
capacity as well as easy desorbability; the latter being critical for injection module in an
integrated device. The micro-sorbent characteristics of single and multiwalled carbon
nanotubes for gas-phase adsorption/desorption of several organic compounds has been
studied. The nonporous nature of carbon nanotubes (CNTSs) eliminates the mass
transfer resistance related to diffusion into pore structures, thus allowing easy
desorbability. At the same time, their high aspects ratios lead to large breakthrough
volumes. As compared to a commercial sorbent Carbopack™, the breakthrough volume
was as an order of magnitude higher in the CNTs, while the rate of desorption
measured as the peak width at half height of the desorption band was eight times lower.
We also found that the presence of disordered carbon impurities, which could be
removed by controlled oxidative annealing, could greatly degrade the performance of
CNTs. The CNT-based sorbents clearly offer a better alternative to conventional sorbent
in monitoring device. References: 1. Preconcentration of volatile organics on self-
assembled, carbon nanotubes in a microtrap (C. Saridara, R. Brukh, Z. Igbal, and S.
Mitra Anal. Chem. 2005, 77(4), 1183-1187). 2. Microtrapping characteristics of single
and multi-walled carbon nanotubes (C.M. Hussain, C. Saridara, and S. Mitra J of
Chromatography 2008, A1185, 161-166). 3. Carbon nanotubes as sorbents for the gas-
phase preconcentration of semivolatile organics in a microtrap. (C.M. Hussain, C.
Saridara, and S. Mitra Analyst, 2008, 133, 1076-1082).



ENVR 18
Source characterization for emission inventories: HRTEM and XPS analyses

Randy Vander Wal, ruv12@psu.edu, Energy and Mineral Engineering, EMS Energy
Institute and PSIEE, The Pennsylvania State University, 203 Hosler Bldg, University
Park, PA 16802, Vicky M. Bryg, The NCSER, USRA c/o NASA-Glenn, M.S. 110-3,
21000 Brookpark Rd., Cleveland, OH 44135, and Michael D. Hays,
hays.michael@epa.gov, National Risk Management Res. Lab, U.S. EPA, Research
Triangle Park, Research Triangle Park, NC 27711

Combustion produced soot is a highly variable material. Physically the nanostructure
can range from amorphous to graphitic to fullerenic. Chemically nearly any element
could be included, though the surface functional groups are predominantly oxygen-
based. Electron microscopic and spectroscopic methods have great potential for
carbonaceous aerosol characterization. Results will be presented for analysis of
HRTEM images of the physical nanostructure and XPS analysis of the chemical
composition of soots collected from plant, institutional and residential scale oil-fired
boilers, diesel engine, gas-turbine combustor (jet engines) and a wildfire. Physically
soots from these emission source classes may be differentiated based on carbon
lamella length, mean separation and tortuosity using HRTEM and image analyses
algorithms. Chemically these soots may also be distinguished by elemental
composition, surface (oxygen) functional groups and carbon bonding by XPS.

ENVR 19

Molecular composition of dissolved pyrogenic carbon using ultra-high resolution
Fourier-transform ion cyclotron resonance mass spectrometry and its
relationship to bioavailability

David C. Podgorski’, podgorski@chem.fsu.edu, Atanu Mukherjee?, atanu75@ufl.edu,
Andrew R. Zimmerman?, azimmer@ufl.edu, and William T. Cooper3,
cooper@chem.fsu.edu. (1) Department of Chemistry and Biochemistry, Florida State
University, Dittmer Bldg, 95 Chieftan Way, Tallahassee, FL 32303, (2) Department of
Geological Sciences, University of Florida, 241 Williamson Hall, Gainesville, FL 32611,
(3) Department of Chemistry and Biochemistry, Florida State University, Dittmer Bldg,
95 Chieftan Way, Tallahassee, FL 32306

Recent reports found black carbon (BC: products of incomplete combustion of organic
matter) to make up a considerable fraction of organic carbon in soils and sediments.
Although BC production is well-understood, little is known about its degradation in the
environment. Leaching of organic compounds from BC is a degradation mechanism and
dissolved compounds produced may fuel microbial metabolism in soils or sediments.
The current study examines effects of combustion temperature, atmospheric conditions
(oxic versus anoxic), and biomass type on the amount and chemical properties of



compounds leached from biochars determined by FT-ICR MS. Additionally, biotic and
abiotic oxidation of these materials were monitored by CO, emission from sterilized and
microbial inoculated incubations. Initial results show that biochar derived from grass and
softwood versus hardwood biomass and low versus high temperature combustion
produce leachates that are more aromatic in nature and, counterintuitively, less
susceptible to oxidation.

ENVR 20

Fast evaluation of arsenic sorption dynamics on iron-based sorbents by
continuous flow hydride generation atomic fluorescence spectrometry (CFHG-
AFS)

Abul Hussam, ahussam@gmu.edu and Sad Ahamed, sahamed@gmu.edu, Center for
Clean Water and Sustainable Technologies, George Mason University, Fairfax, VA
22030

Recently, we have developed a continuous flow hydride generation atomic florescence
spectrometry (CF-HGAFS) for rapid evaluation of sorption and flow dynamics of trace
arsenic in iron-based sorbents. The apparatus and the flow manifold consist of a column
(length 9.0 cm, dia 1.5 cm) packed with 1.0 g of the desired active material between two
sand layers connected to a sampling valve and a flow system using a two-channel
peristaltic pump. The column outlet is mixed with acid through one channel and fed into
the HGAFS for trace analysis. While a conventional batch experiment can take days to
complete the isotherm, the system developed in our lab can be used to generate a
complete isotherm in less than 100 minutes using only 1.0 g of the active material. The
estimated contact time with the active bed was 100 ms. It also takes much less reagent,
and the entire experiment is done under computer control. The isotherm generated was
then used to obtain solid/solution distribution coefficient, capacity of the sorbent, intra-
particle diffusion coefficient and other parameters based on theoretical models. The
instrumental setup could be used to study the sorption of species containing As, Sb, Hg,
and Bi at sub pg/L with detection limit of ng/L on materials such as soil, concrete and
any porous and semi-porous materials.

ENVR 21

Monitoring of arsenic and bacteriological contamination in drinking water of
Mardan, Pakistan

lhsan Ullah', ihsan_khan_mrd@yahoo.com, Akmal Khan', Mukhtiar Ahmad*, Abdur
Rehman Khan', Qaisar Mahmood®, Iftikhar Hussain Balouch?, Rubina Faroog*, Jamil
Khan?®, jamilkhan@ciit.net.pk, Muhammad Haseeb', Mohammad Amjad Sabir*, and
Nadia Ghani?. (1) Department of Environmental Sciences, COMSATS University,
University Road, Abbottabad 22010, Pakistan, Fax: 92-992-383441, (2) Department of
Environmental Sciences, Peshawar University, University Road, Peshawar, Pakistan,



(3) Department of Chemistry, COMSATS University, University Road, Peshawar 22010,
Pakistan

A total number of 276 potable water samples along the Kalpani tributary have been
collected and analyzed for arsenic using Quick Arsenic Testing Field Kit and bacterial
contamination using UNICEF Wegtech Kit. The data has revealed that the concentration
of arsenic is lying in the range of 0-10 ppb. The data indicates that there is no serious
threat posed to the population of Mardan as the arsenic concentration in all the water
samples has not exceeded from the WHO standard of 10 ppb. Bacteriological study has
shown very disappointing results. It was observed that 59% water sources were
contaminated with E. Coli form bacteria. The presence of fecal coliforms serves as an
indication of contamination by sewage. The information presented in this study is based
on a large number of water samples which definitely provide a base-line data for future
investigations.



Table. 1. Arsenic Cortamination in drinking water of Study Area
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Table. 2. Village Wise Bacteriological Contaminaionin Tehsil Mardan
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ENVR 22

Analysis of iron(ll) and iron(lll) polyaminocarboxylate complex speciation using
capillary electrophoresis

Jessica M. Wilson, jwilson3@andrew.cmu.edu, Department of Civil and Environmental
Engineering, Carnegie Mellon University, 5000 Forbes Avenue, Porter Hall 119,
Pittsburgh, PA 15213, and Richard F. Carbonaro, richard.carbonaro@manhattan.edu,


http://oasys.acs.org/acs/238nm/envr/papers/viewimage.cgi?image=0&RecordType=Paper&Recordid=1296034&Hash=b3182ff4ad8d10d94475ae7093482ddf�

Department of Civil and Environmental Engineering, Manhattan College, Riverdale, NY
10471, Fax: 718-862-8018

Capillary electrophoresis can be used to effectively speciate ferrous and ferric iron
complexes with polyaminocarboxylate chelating agents. A 25 mM phosphate BGE and
a 50 mM MOPS BGE, both buffered at pH 7.1, were each tested with Fe(ll) and Fe(lll)
complexes with EDTA, HEDTA, EGTA, TMDTA, DTPA and CDTA. Adequate separation
of all Fe(lll)-chelating agent complexes was observed with the MOPS BGE. With the
phosphate BGE, sharp peaks were observed for most of the Fe(lll) complexes, however
Fe(ll)-EGTA showed excessive peak broadening, and Fe(lll)-TMDTA showed no
discernible peak. The effective electrophoretic mobilities of the complexes measured in
the different BGEs were the same for Fe(lll) complexes with DTPA and CDTA.
However, mobilities of Fe(lll)-EGTA, Fe(ll)-EDTA, and Fe(lll)-HEDTA were much larger
when the phosphate BGE was employed, providing evidence for ternary complex
formation with phosphate during electromigration. For Fe(ll), complexes with TMDTA
and EGTA were adequately separated with either BGE, but separations involving the
other chelating agents resulted in their corresponding Fe(lll) complexes due to rapid
oxidation by molecular oxygen. Since the MOPS method is suitable for separating both
Fe(ll) and Fe(lll) complexes with TMDTA and EGTA, reaction progress of this redox
process can be easily monitored.
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