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Education 
 
 Ph. D.  Ohio State University (Environmental Chemistry) 1997 
  Dissertation: Association of Organotin Compounds with Aquatic Humic Substances 
  Advisors: 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 
  Advisors: Drs. Gerald K. Sims and Samuel J. Traina 
 
 B. S. Cleveland State University (Biology/Chemistry) 1986 
 
Research Experience 
 

Senior Fellow, Northwestern Argonne Institute of Science and Engineering (NAISE), 2014-present  
Staff Scientist, Argonne National Laboratory 2001-present.   
Postdoctoral Research Associate, Argonne National Laboratory 2000-2001.   
Current research focuses on the biogeochemical processes affecting the fate and transport of organic and 
inorganic contaminants and greenhouse gas emission in aquatic and terrestrial environments.  Specific 
areas of interest include: 
 

• Linkages between microbial community dynamics and net methane and carbon dioxide fluxes 
in temperate and tropical soils and sediments 

• Novel pathways for microbial 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 FeII-bearing 

secondary mineral formation 
• Reduction of UVI by biogenic FeII-bearing minerals formed from dissimilatory iron reduction 
• Stability/reactivity of UIV species with respect to abiotic and microbial oxidation 
• Abiotic reduction of  HgII by reductants (FeII, MnII, 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 FeII/FeIII 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 FeII/FeIII 
hydroxides (i.e. "green rusts") 
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• Investigation of the potential for humic-transition metal complexes to act as electron transport 
mediators in the reductive transformation of organic contaminants  

• 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 

• Isolation and characterization of aromatic N-heterocycle degrading bacteria 
• Riboflavin overproduction by Micrococcus luteus  during pyridine degradation 
• 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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and characterization of two metal-reducing Firmicutes bacteria from 1.7-2.0 km Cambrian-age Mt. 
Simon Formation of the Illinois Basin, USA. Applied and Environmental Microbiology.  

 
Johnson, C. R., M. I. Boyanov, J. Koval, D. A. Antonopoulos, K. M. Kemner, and E. J. O’Loughlin. (In 

preparation). Behavior of antimony(V) under sulfate-reducing conditions. Environmental Science 
and Technology. 

 
Kwon, M. J., J.-S. Yang, Ba. Ham, M. I. Boyanov, K. M. Kemner, and E. J. O’Loughlin. (In review).  

Geochemical characteristics and microbial community composition in toxic metal-rich sediments 
contaminated with Au-Ag mine tailings. Journal of Hazardous Materials.  

 
Shim, M. J., G. Lee, Y. H. Hwang, W. R. Lee, J.-S. Yang, E. J. O’Loughlin, M. J. Kwon.  (In review).  

Long-term and spatial variation of elemental concentrations in local streams impacted by 
abandoned mine drainage treated with limestone. Science of the Total Environment.  

 
Handley, K., D. Bartels, E. J. O’Loughlin, K. H. Williams, W. L. Trimble, K. Skinner, J. A. Gilbert, N. 

Desai, E. M. Glass, T. Paczian, A. Wilke, D. Antonopoulos, K. Kemner, and F. Meyer. (In press). 
The complete genome sequence for putative H2- and S-oxidizer Candidatus Sulfuricurvum sp. 
assembled de novo from an aquifer-derived metagenome. Environmental Microbiology. 
DOI:10.1111/1462-2920.12453 

 
Kwon, M. J., J.-S. Yang, M. J. Shim, M. I. Boyanov, K. M. Kemner, and E. J. O’Loughlin. (2014).  Acid 
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Yang, J.-S., M. J. Kwon, J. Choi, K. Baek, and E. J. O’Loughlin. (2014). The transport behavior of As, 

Cu, Pb, and Zn during electrokinetic remediation of a contaminated soil using electrolyte 
conditioning. Chemosphere. 117:79-86. DOI:10.1016/j.chemosphere.2014.05.079 

 
Flynn, T. M., E. J. O’Loughlin, T. J. DiChristina, and K. M. Kemner.  (2014).  Sulfur-mediated electron 

shuttling during bacterial iron reduction. Science. 344(6187):1039-1042. 
DOI:10.1126/science.1252066. 

 
Kwon, M. J., M. I. Boyanov, D. A. Antonopoulos, J. M. Brulc, E. R. Johnston, K. Skinner, K. M. Kemner, 

and E. J. O’Loughlin. (2014). Effects of sulfate reduction on FeIII (hydr)oxide reduction and 
microbial community development. Geochimica et Cosmochimica Acta. 129:177-190. 
DOI:10.1016/j.gca.2013.09.037 

 
Kwon, M. J., J.-S. Yang, M. J. Shim, S. Lee, M. Boyanov, K. Kemner, and E. O’Loughlin. (2014). Biotic 

and abiotic reduction of goethite (a-FeOOH) by subsurface microorganisms in the presence of 
electron donor and sulfate. Journal of Soil and Groundwater Environments. 19(1):54-62. DOI: 
10.7857/JSGE.2014.19.1.054 

 
O’Loughlin, E. J., M. I. Boyanov, T. M. Flynn, C. A. Gorski, S. M. Hoffman, M. L. McCormick, M. M. 

Scherer, and K. M. Kemner.  (2013). Effects of bound phosphate on the bioreduction of 
lepidocrocite (γ-FeOOH) and maghemite (γ-Fe2O3) and secondary mineral formation. 
Environmental Science and Technology.  47(16):9157-9166. DOI: 10.1021/es400627j 

 
Pasakarnis, T. S.,  M. I. Boyanov, K. M. Kemner, B. Mishra, E. J. O’Loughlin, G. Parkin, and M. M. 

Scherer.  (2013).  Influence of chloride and magnetite stoichiometry on the reduction of  HgII 
reduction by magnetite. Environmental Science and Technology.  47(13):6987-6994, DOI: 
10.1021/es304761u 

 



O'Loughlin, page 4 
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reduction of uranium by Fe(II) in soil. Applied Geochemistry. 27(8):1512-1524. DOI: 
10.1016/j.apgeochem.2012.03.003 
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Influence of magnetite stoichiometry on UVI reduction. Environmental Science and Technology.  
46(2):778-786. DOI:10.1021/es2024912 

 
Mishra, B., E. J. O’Loughlin, M. I. Boyanov, and K. M. Kemner.  (2011).  Binding of HgII to high affinity 

sites on bacteria inhibits reduction to Hg0 by mixed FeII/III phases. Environmental Science and 
Technology.  45(22):9597-9603. DOI:10.1021/es201820c 

 
Boyanov, M. I., K. E. Fletcher, M. J. Kwon, X. Rui, E. J. O’Loughlin, F. E. Löffler, and K. M. Kemner.  

(2011).  Solution and microbial controls on the formation of reduced U(IV) phases. Environmental 
Science and Technology.  45(19):8336-8344. DOI:10.1021/es2014049 

 
O’Loughlin, E. J., M. I. Boyanov, D. A. Antonopoulos, and K. M. Kemner.  (2011).  Redox processes 

affecting the speciation of technetium, uranium, neptunium, and plutonium in aquatic and 
terrestrial environments. In Aquatic Redox Processes; P.G. Tratnyek, T. J. Grundl, and S. 
Haderlein, Eds. American Chemical Society, Washington DC, pp 477-517,  
DOI: 10.1021/bk-2011-1071.ch022 (Invited). 

 
Kwon, M. J., E. J. O’Loughlin, D. Antonopoulos, and K. T. Finneran.  (2011).  Geochemical and 

microbiological processes contributing to the transformation of hexahydro-1,3,5-trinitro-1,3,5-
triazine (RDX) in contaminated aquifer material.  Chemosphere. 84:1223-1230. 

 
O’Loughlin, E. J., C. Gorski, M. M. Scherer, M. I. Boyanov, and  K. M. Kemner. (2010). Effects of 

oxyanions, natural organic matter, and bacterial cell density on the bioreduction of lepidocrocite 
(γ-FeOOH) and secondary mineral formation. Environmental Science and Technology.  
44(12):4570-4576. 

 
O’Loughlin, E. J., S. D. Kelly, and K. M. Kemner.  (2010).  XAFS investigation of the interactions of UVI 

with secondary mineralization products from the bioreduction of FeIII oxides. Environmental 
Science and Technology.  44(5):1656-1661. 
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Jardine, and K. M. Kemner.  (2010).  Uranium transformations in static microcosms. 
Environmental Science and Technology.  44(1):236-242. 

 
Boyanov, M.I., E. J. O’Loughlin, and K. M. Kemner.  (2009).  Iron phase transformations resulting from 

the respiration of Shewanella putrefaciens on a mixed mineral phase. Journal of  Physics 
Conference Series. 190:012193. 

 
O’Loughlin, E. J.  (2008). Effects of electron transfer mediators on the bioreduction of lepidocrocite (γ-

FeOOH) by Shewanella putrefaciens CN32. Environmental Science and Technology.  
42(18):6876-6882.  
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Boyanov, M.I., E. J. O’Loughlin, E. E. Roden, J. B. Fein, and K. M. Kemner.  (2007).  Adsorption of 
Fe(II) and U(VI) to carboxyl-functionalized microspheres: the influence of speciation on uranyl 
reduction studied by titration and EXAFS. Geochimica et Cosmochimics Acta. 71:1898-1912. 
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Kemner, K. M., E. J. O’Loughlin, S. D. Kelly, and M. I. Boyanov.  (2005).  Synchrotron x-ray 

investigations of mineral-microbe-metal interactions and their effects on metal transformations.  
Elements 1:217-221. 
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M. Schiffer, and C. S. Giometti.D.  (2005).  XRF and XAFS analysis of electrophoretically 
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Schneegurt, C. F. Kulpa, and K. H. Nealson.  (2004).  X-ray microbeam analysis of bacteria: 
Elemental and redox determination of single cells.  Science. 306:686-687. 

 
Borrok, D., J. B. Fein, M. Tischler, E. O’Loughlin, K. M. Kemner, H. Meyer, and M. Liss.  (2004).  

Effects of acidic solutions and growth conditions on the adsorptive properties of bacterial surfaces.  
Chemical Geology. 209:107-119. 

 
O'Loughlin, E.J., and D. R. Burris.  2004.  Reduction of halogenated ethanes by green rust.  

Environmental Toxicology and Chemistry. 23:41-48. 
 
O'Loughlin, E.J., H. Ma, and D.R. Burris. 2004.  Catalytic effects of Ni-humic complexes on the reductive 

dehalogenation of C1 and C2 chlorinated hydrocarbons.  In E.A. Ghabbour and G. Davies (Eds.), 
Humic Substances: Nature’s Most Versatile Materials.  Taylor and Francis, Inc., New York, pp. 
297-324. 

 
O'Loughlin, E.J., S.D. Kelly, K.M. Kemner, R. Cesncsits, and R.E. Cook.  2003.  Reduction of AgI, AuIII, 

CuII, and HgII by FeII/FeIII hydroxysulfate green rust.  Chemosphere 53: 437-446.  
 
O'Loughlin, E.J., K.M. Kemner, and D. R. Burris.  2003. Effects of AgI, AuIII, and CuII on the reductive 

dechlorination of carbon tetrachloride by green rust.  Environmental Science and Technology.  37: 
2905-2912. 

 
O'Loughlin, E.J., S.D. Kelly, R.E. Cook, R. Csencsits and K.M. Kemner.  2003.  Reduction of 
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Environmental Science and Technology.  37: 721-727.  

 
Ma, H., E.J. O’Loughlin, and D.R. Burris.  2001.  Factors affecting humic-nickel complex mediated 

reduction of trichloroethene in homogeneous aqueous solution. Environmental Science and 
Technology.  35: 717-724. 

 
O'Loughlin, E.J., Y.-P. Chin.  2001.  Effect of detector wavelength on the determination of the molecular 

weight of humic substances by high pressure size exclusion chromatography.  Wat. Res. 35: 333-
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O'Loughlin, E.J., and D.R. Burris.  2000.  Reductive dehalogenation of trichloroethene mediated by 

wetland DOC-transition metal complexes.  In J.L. Means and R.E. Hinchee (Eds.), Wetlands and 
Remediation.  Battelle Press, Columbus, OH, pp. 1-8. 

 
O'Loughlin, E.J., Y.-P. Chin, and S.J. Traina.  2000.  Association of organotin compounds with aquatic 

and terrestrial humic substances.  Environmental Toxicology and Chemistry. 19: 2015-2021.  
 
O'Loughlin, E.J., S.J. Traina, and G.K. Sims.  2000.  Effects of sorption on the biodegradation of 2-

methylpyridine.  Environmental Toxicology and Chemistry. 19: 2168-2174.   
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Chin, Y. P., G. Aiken, and E. O'Loughlin.  1994.  Molecular weight, polydispersivity, and spectroscopic 

properties of aquatic humic substances.  Environmental Science and Technology.  28: 1853-1858. 
 
Sims, G.K. and E.J. O'Loughlin.  1992.  Riboflavin production during growth of Micrococcus luteus on 

pyridine.  Applied and Environmental Microbiology  59: 3423-3425. 
 
Sims, G.K. and E.J. O'Loughlin.  1989.  Degradation of pyridines in the environment.  CRC Critical 

Reviews in Environmental Control.  19(4):309-340. 
 
Invited Presentations 

 
O'Loughlin, E.  2012.  Microbial Fe(III) 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. 
 
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.  21st Annual Goldschmidt Conference, Prague, Czech Republic. 

 
O'Loughlin, E.  2010.  Effects of Electron Shuttles on Microbial Community Development and U 

transformations under Fe(III)- and Sulfate- Reducing Conditions, University of Illinois, Chicago. 
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O'Loughlin, E.  2009.  Microbial and geochemical controls on biogenic Fe(II) speciation and reactivity.  
Department of Civil and Environmental Engineering, University of Iowa. 

 
O'Loughlin, E.  2008.  Uranium Transformations by Coupled Microbial and Geochemical Processes: 

U(VI) Uptake and Reduction by Fe(II)-Bearing Minerals Produced During the Bioreduction of 
Fe(III) 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(II) speciation and reactivity: 

Rust-breathing bacteria and our Cold War legacy.  Biology Department Seminar Series, Hamilton 
College 

 
O'Loughlin, E., and K. Kemner.  2007.  Investigations of coupled biogeochemical processes affecting the 

transformation of U: Integration of synchrotron-based approaches.  DOE-ERSP PI Workshop, 
Lansdown, VA. 

 
O'Loughlin, E.  2006.  Transformation of U(VI) under iron-reducing conditions.  DOE-ERSP PI 

Workshop, Warrenton, VA. 
 
O'Loughlin, E., S.D. Kelly, K.M. Kemner and D.R. Burris.  2002.  Reduction of organic and inorganic 

contaminants by Green Rust.  Department of Civil and Environmental Engineering, University of 
Iowa. 

 
O’Loughlin, E., H. Ma, and D. Burris.  2002.  Catalytic effects of Ni-humic complexes on the reductive 

dehalogenation of chlorinated alkanes and alkenes.  International Humic Substances Society 20th 
Anniversary Conference, Boston, MA. 

 
O'Loughlin, E., S.D. Kelly, K.M. Kemner and D.R. Burris.  2002.  Organic and inorganic contaminant 

reduction by Green Rust.  Department of Natural Resources and Environmental Sciences, 
University of Illinois at Urbana-Champaign. 

 
O'Loughlin, E., S.D. Kelly, K.M. Kemner and D.R. Burris.  2001.  Organic and inorganic contaminant 

reduction by Fe(II)/Fe(III) hydroxysulphate green rust.  United States Geological Survey, Menlo 
Park, CA. 

 
O'Loughlin, E., H. Ma, and D. Burris.  2000.  Reductive dehalogenation of chlorinated hydrocarbons 

mediated by humic-nickel complexes.  Environmental Research Division Seminar, Argonne 
National Laboratory, Argonne, IL. 

 
O'Loughlin, E., Y.-P. Chin, and S. Traina.  2000.  Binding of organotin compounds by humic substances.  

Parametrix, Kirkland, WA. 
 
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. 
 
General Symposia Presentations 
 

Flynn, T. M., D. A. Antonopoulos, K. M. Handley, M. J. Kwon, D. Bartels, M. I. Boyanov, F. Meyer, B. 
Mishra, W. L. Trimble, K. M. Kemner, P. Long, K. Williams, T. J. DiChristina, and E. J. 
O’Loughlin. 2014. Interconnected Cycling of Fe, S, and C in the Terrestrial Subsurface: New 
Paths and Opportunities for Coupling Biotic and Abiotic Processes. Ninth International 
Symposium on Subsurface Microbiology, Pacific Grove, CA. 
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Flynn, T. M., E. J. O’Loughlin, B. Mishra, T. J. DiChristina, and K. M. Kemner. 2014. Sulfur-mediated 
electron shuttling during bacterial iron reduction. Ninth International Symposium on Subsurface 
Microbiology, Pacific Grove, CA. 

 
O'Loughlin, E. J., M. I. Boyanov, C. A. Gorski, M. L. McCormick, M. M. Scherer, and K. M. Kemner. 

2014. Dissimilatory iron reduction and the redox cycling of green rust. Ninth International 
Symposium on Subsurface Microbiology, Pacific Grove, CA. 

 
Alvarez-Clare, S.,  E. J. O'Loughlin, E. J., T. M. Flynn, and D. A. Antonopoulos. 2014. Influence of 

nutrient availability on greenhouse gas emissions and microbial community composition in a 
lowland tropical rainforest. 6th Annual Argonne Soil Metagenomics Workshop, Lake Charles, IL. 

 
O'Loughlin, E. J., T. M. Flynn, J. C. Koval, S. M. Owens, K. Arend, and D. A. Antonopoulos. 2014. 

Effects of 2-chloro-6-methylpyridine concentration on microbial community development during 
aerobic methane oxidation. 6th Annual Argonne Soil Metagenomics Workshop, Lake Charles, IL. 

 
Johnson, C. R., M. I. Boyanov, K. M. Kemner, and E. J. O’Loughlin. 2014. Behavior of antimony(V) 

under sulphate-reducing conditions. 2014 Midwest Geobiology Symposium, Chicago, IL. 
 
Kwon, M. J., J.-S. Yang, M. J. Shim, M. I. Boyanov, K. M. Kemner, and E. J. O’Loughlin. 2014.  Acid 

extraction overestimates total Fe(II) in the presence of Fe(III) oxide and Fe(II) sulphide minerals. 
2014 Midwest Geobiology Symposium, Chicago, IL. 

 
Boyanov, M. I., D. E. Latta, B. Mishra, R. Cook, E. J. O’Loughlin, and K. M. Kemner. 2014. Uptake, 

reduction, and reoxidation mechanisms of uranium in biogeochemical systems studied by x-ray 
absorption spectroscopy. Synchrotron Environmental Science VI, Argonne, IL. 

 
O’Brien, S. L., M. D. Whiteside, D. Sholto-Douglas, D. A. Antonopoulos, M. I. Boyanov, D. M. Durall, M. 

D. Jones, B. Lai, E. J. O’Loughlin, and K. M. Kemner. 2014. A novel nanoparticle approach for 
imaging soil bacteria. Synchrotron Environmental Science VI, Argonne, IL. 

 
Johnson, C. R., M. I. Boyanov, K. M. Kemner, and E. J. O’Loughlin. 2014. Reduction of antimony(V) by 

iron(II) minerals. Synchrotron Environmental Science VI, Argonne, IL. 
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