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Education

Ph.D. Ohio State University (Environmental Chemistry) 1997

Diss
Adv

ertation: Association of Organotin Compounds with Aquatic Humic Substances
isors: Drs. Yu-Ping Chin and Samuel J. Traina

M. S.  Ohio State University (Environmental Biology) 1991
Thesis: Adsorption and Biodegradation of 2-Methylpyridine in Aqueous Suspensions of
Specimen Clay Minerals

Adv

isors: Drs. Gerald K. Sims and Samuel J. Traina

B.S.  Cleveland State University (Biology/Chemistry) 1986

Research Experience

Staff Scientist, Argonne National Laboratory 2001-present.

Postdoctoral
Current resea

Research Associate, Argonne National Laboratory 2000-2001.
rch focuses on the biogeochemical processes affecting the fate and transport of organic and

inorganic contaminants in aquatic and terrestrial environments. Specific areas of interest include:

Linkages between microbial community dynamics and net methane and carbon dioxide fluxes
in arctic soils

Novel pathways for microbial anaerobic methane oxidation

Effects of electron donors, electron acceptors, and electron shuttles on dissimilatory iron and
sulfate reduction and microbial community development

Microbial and geochemical controls on dissimilatory iron reduction and Fe"-bearing
secondary mineral formation

Reduction of UV! by biogenic Fe"-bearing minerals formed from dissimilatory iron reduction
Stability/reactivity of U" species with respect to abiotic and microbial oxidation

Abiotic reduction of Hg'! by reductants (Fe", Mn", etc.) in suboxic and anoxic environments
Reduction of contaminants by microbially reduced humic substances

Effects of transition metals on the reductive dehalogenation of chlorinated aliphatic
hydrocarbons by mixed Fe!l/Fe!!l hydroxides, (i.e., "green rusts")

Interaction of trace elements with microbial exopolysaccharides, bacteria, and iron
oxyhydroxides

National Research Council Postdoctoral Associate, Tyndall Air Force Base 1997-2000. Examined
processes affecting the fate and transport of trichloroethylene (TCE) in subsurface environments. Specific
projects include:

Reductive dehalogenation of chlorinated aliphatic hydrocarbons by mixed Fell/Fel!l
hydroxides (i.e. "green rusts™)
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e Investigation of the potential for humic-transition metal complexes to act as electron transport
mediators in the reductive transformation of organic contaminants

e Design, construction and field testing of flux chambers to measure TCE volatilization from
TCE contaminated aquifers

Graduate Research Assistant, Ohio State University 1987-1997. Participated in many interdisciplinary
research projects in the areas of:

Environmental Microbiology

Riboflavin overproduction by Micrococcus luteus during pyridine degradation
Isolation and characterization of aromatic N-heterocycle degrading bacteria
Biodegradation of aromatic N-heterocycles in subsurface sediments

Effects of sorption on the biodegradation of aromatic N-heterocycles

Environmental Chemistry

Sorption of aromatic N-heterocycles (e.g., pyridines) to clay minerals

Sorption of atrazine and alachlor to subsurface sediments

Isolation and characterization of humic substances in lacustrine sediment porewaters
Association of organotin compounds with aquatic humic substances
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FeOOH) and maghemite (y-Fe,O3). Environ. Sci. Technol.

Latta, D. E., M. I. Boyanov, K. M. Kemner, E. J. O’Loughlin, and M. M. Scherer. (2012). Abiotic
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(2011). Solution and microbial controls on the formation of reduced U(IV) phases. Environ. Sci.
Technol. 45(19):8336-8344.
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Technol. 44(1):236-242.
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investigations of mineral-microbe-metal interactions and their effects on metal transformations.
Elements 1:217-221.

Kemner, K. M., S. D. Kelly, E. J. O’Loughlin, T. Khare, L. A. Moe, B. G. Fox, M. |. Donelly, Y Londer,
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O'Loughlin, E.J., Y.-P. Chin. (2004). Quantification and characterization of sedimentary porewater
dissolved organic carbon and iron from Green Bay, WI, USA. Biogeochem. 71(3):371-386.
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O'Loughlin, E. 2012. Microbial Fe(l11) Oxide Bioreduction: Secondary Mineralization Pathways,
Princeton University, Princeton, NJ.

O’Loughlin, E. J., M. I. Boyanov, K. Skinner, B. Mishra, S. D. Kelly, W.-M. Wu, C. Criddle, M. Mueller,
T. Melhorn, D. Watson, S. Brooks, and K. Kemner. 2012. XRF imaging and XAFS analysis of
uranium dynamics in biostimulated field-site sediments. 243rd American Chemical Society
National Meeting, San Diego, CA.

O'Loughlin, E. 2011. Uranium transformations by coupled microbial and geochemical processes: Rust-
breathing bacteria and our Cold War legacy, Northwestern University, Evanston, IL.

O’Loughlin, E. J. 2011. Biogeochemical factors controlling green rust formation and contaminant
reduction. 2011 International Workshop on Subsurface Biogeochemistry, Gangneung, Korea.
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O’Loughlin, E.J., M.1. Boyanov, M.J. Kwon, P.E. Long, K.H. Williams, and K.M. Kemner. 2011.
Effects of microbial activity and electron shuttles on the reduction of U(VI) under sulfidogenic
conditions. 21% Annual Goldschmidt Conference, Prague, Czech Republic.

O'Loughlin, E. 2010. Effects of Electron Shuttles on Microbial Community Development and U
transformations under Fe(l11)- and Sulfate- Reducing Conditions, University of Illinois, Chicago.

O'Loughlin, E. 2009. Microbial and geochemical controls on biogenic Fe(ll) speciation and reactivity.
Department of Civil and Environmental Engineering, University of lowa.

O'Loughlin, E. 2008. Uranium Transformations by Coupled Microbial and Geochemical Processes:
U(VI) Uptake and Reduction by Fe(Il)-Bearing Minerals Produced During the Bioreduction of
Fe(l11) Oxides by Dissimilatory Iron-Reducing Bacteria. Department of Civil and Environmental
Engineering Seminar Series, University of Missouri-Columbia

O'Loughlin, E. 2007. Microbial and geochemical controls on biogenic Fe(l1) speciation and reactivity:
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O’Loughlin, E., H. Ma, and D. Burris. 2002. Catalytic effects of Ni-humic complexes on the reductive
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O'Loughlin, E., Y.-P. Chin, and S. Traina. 2000. Binding of organotin compounds by humic substances.
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O'Loughlin, E.J., S.J. Traina, and G.K. Sims. 1997. Effects of adsorption on the biodegradation of
2-methylpyridine. DuPont Agricultural Products, Wilmington, DE.
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General Symposia Presentations

O’Loughlin, E.J., M.1. Boyanov, C.A. Gorski, M.L. McCormick, M.M. Scherer, and K. Kemner. 2012.
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National Meeting, Philadelphia, PA.
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Kemner. 2012. Using EXAFS to detect redox transformations of U(VI) and Fe(ll) at a carboxyl
surface. 244th American Chemical Society National Meeting, Philadelphia, PA.

Boyanov, M.1., E.J. O’Loughlin, D.E. Latta, B. Mishra, and K. Kemner. 2012. Using EXAFS to detect
redox transformations of U(VI) and Fe(ll) at a carboxyl surface. 244th American Chemical Society
National Meeting, Philadelphia, PA.
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2012. Dissimilatory iron reduction and the redox cycling of green rust. 22" Annual Goldschmidt
Conference, Montréal, Canada.

Boyanov, M.I., D.E. Latta, M.M. Scherer, E.J. O’Loughlin, and K.M. Kemner. 2012. Transformations of
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O'Loughlin, and K. M. Kemner. 2012. Bioreduction of U(V1) in the presence of phosphate.
European Geosciences Union General Assembly, Vienna, Austria.

O’Loughlin, E. J., M. I. Boyanov, M. J. Kwon, P. E. Long, K. H. Williams, and K. Kemner. 2012. Effects
of electron shuttles on the reduction of U(VI) under Fe(l11)- and sulfate-reducing conditions. 243rd
American Chemical Society National Meeting, San Diego, CA.

Latta, D. E., E. J. O’Loughlin, M. I. Boyanov, K. M. Kemner, and M. M. Scherer. 2012. Ferrous iron
minerals in soil reduce U"'. 243rd American Chemical Society National Meeting, San Diego, CA.

O’Loughlin, E. J., M. I. Boyanov, D. E. Latta, C. A. Gorski, M. M. Scherer, and K. M. Kemner. 2012.
Reduction of U(VI) by Fe(ll)-containing phases. Uranium Biogeochemistry Transformations and
Applications, Ascona, Switzerland.

Boyanov, M. I, K. E. Fletcher, E. J. O'Loughlin, M. J. Kwon, F. E. L6ffler and K. M. Kemner. 2012.
Bioreduction of U(VI): factors controlling the speciation of U(IV). Uranium Biogeochemistry:
Transformations and Applications, Ascona, Switzerland.
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Mishra, B., E.J. O’Loughlin, M.I. Boyanov, and K. Kemner. 2011. Binding of Hg(ll) to high affinity sites
on bacteria inhibits reduction to Hg(0) by mixed Fe(l1/111) phases. 242nd American Chemical
Society National Meeting, Denver, CO.

Pasakarnis, T., M. Scherer, G. Parkin, M. Boyanov, K. Kemner, B. Mishra, and E. O’Loughlin. 2011.
Reduction of Hg" by Non-Stoichiometric Magnetite. 242nd American Chemical Society National
Meeting, Denver, CO.
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National Meeting, Denver, CO.
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Kemner, “EXAFS analysis of U(I1V) phases resulting from the bio-reduction of nanoparticulate
uranyl phosphate”, Denver X-ray Conference, Colorado Springs, CO.

Mishra, B., E.J. O’Loughlin, M.I. Boyanov, and K. Kemner. 2011. Binding of Hg(ll) to high affinity sites
on bacteria inhibits reduction to Hg(0) by mixed Fe(ll/I11) phases. 10th International Conference
on Mercury as a Global Pollutant, Halifax, Canada.

O’Loughlin, E. J., M.I. Boyanov, M.J. Kwon, P.E. Long, K.H. Williams and K.M. Kemner. 2011. Effects
of microbial activity and electron shuttles on the reduction of U(VI) under sulfidogenic conditions.
21* Annual Goldschmidt Conference, Prague, Czech Republic.

Boyanov, M.I., E.J. O’Loughlin, K. Skinner, B. Mishra, S.D. Kelly, W.-M. Wu, C. Criddle, M. Mueller,
T. Melhorn, D. Watson, S. Brooks, and K.M. Kemner. 2011. Uranium dynamics in biostimulated
field-site sediments: spatial distribution and formation of non-uraninite U(1V) phases. 21* Annual
Goldschmidt Conference, Prague, Czech Republic.

Rui, X., M.I. Boyanov, M.J. Kwon, E.J. O’Loughlin, S. Dunham-Cheatham, J.B. Fein, B.A. Bunker, and
K.M. Kemner. 2011. Reduction of biogenic uranyl phosphate nanoparticles by three metal-
reducing bacteria. 21% Annual Goldschmidt Conference, Prague, Czech Republic.
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sulphate and Fe"' reduction on microbial community development. 21% Annual Goldschmidt
Conference, Prague, Czech Republic.

O'Loughlin, E. J., C. Gorski, K. M. Kemner, M. I. Boyanov, R. E. Cook, and M. Scherer. 2011.
Reduction of phosphate doped iron oxides by Shewanella putrefaciens CN32. 111" General
Meeting, American Society for Microbiology, New Orleans, LA.

Boyanov, M. I., K. Fletcher, M. J. Kwon, X. Rui, E. J. O'Loughlin, F. Loffler, and K. M. Kemner. 2011.
U(IV) products suggest distinct U(V1) bioreduction mechanisms in Desulfitobacterium,
Anaeromyxobacter, and Shewanella. 111" General Meeting, American Society for Microbiology,
New Orleans, LA.

O’Loughlin, E. J., D.A. Antonopoulos, B. S. Bates, M. I. Boyanov, J. M. Brulc, M. Egholm, A. Garoultte,
T. Harkins, M. Kwon, P. Long, F. Meyer, J. Osterberger, B. Binderup Simen, K. A. Skinner, J.
Wilkening, K. H. Williams, and K. M. Kemner. 2010. The Evolution of Microbial Communities
Within Iron-rich Mineral Suspensions Inoculated with Sediments from an UMTRA Site. 13"
International Symposium on Microbial Ecology, Seattle, WA.

Kwon, M. J., D. A. Antonopoulos, M. I. Boyanov, J. M. Brulc, P. Long, B. Mishra, K. A. Skinner, K. H.
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“Carbon Dynamics and the Biogeochemical Cycling of Major and Minor Elements”, Environmental
Chemistry Division Symposium at the 245" American Chemical Society National Meeting, New Orleans,
LA, April 7-11, 2013.

Workshop Organizer
“Challenges in Environmental Molecular Microbiology”, Argonne National Laboratory, Argonne, IL, April
26-27, 2010.

“Probing the Interface between Biological Systems and the Environment”, 2012 APS/CNM/EMC Users
Meeting, Argonne National Laboratory, Argonne, IL, May 7-10, 2012.

Review Panel Member, 2007. U.S. Department of Energy Environmental Remediation Science Program.
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Ad Hoc Proposal Reviewer, National Science Foundation, 2003-present, Biogeosciences, OISE-Global
Scientists and Engineers, and OISE-International Research Fellows Program.

Ad Hoc Proposal Reviewer, Stanford Synchrotron Radiation Laboratory General User Program,
2005-present.

External Examiner, 2005, for the M.S. thesis of Justine Harrison, Department of Civil and Environmental
Engineering, University of lowa, lowa City, USA and 2010, for the Ph.D. dissertation of Drew Latta,
Department of Civil and Environmental Engineering, University of lowa, lowa City, USA.

Service to Argonne National Laboratory

Seminar Committee Member, 2004-2005, Environmental Research Division

Library Committee Member, 2004-present, representing the Environmental Research and
Biosciences Divisions

Bio/Environmental Working Group, 2006.

Safety Committee Member, 2007-present, Biosciences Division

Certifications

Completed 40 hour course in Hazardous Waste Operations and Emergency Response Standard
(HAZWOPER) training for certification by the Occupational Safety and Health Administration as a
HAZMAT technician.

Post Docs advised

Maxim Boyanov 2003-2006

Man Jae Kwon 2009-2010
Bhoopesh Mishra 2009-2011
Drew Latta 2011-present

Ted Flynn 2011-present

Silvia Alvarez-Clare 2012-present



