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RESEARCH EXPERTISE AND FOCUS
Investigations of chemical element cycling in aquatic and sediment environments, including

Biological and chemical transformation of mercury at the sediment-water interface, resolving the genetic basis
of mercury methylation, a key question ever since Minamata disease was identified in the 1950s. Current
research explores the fundamentals of mercury interaction in microbial cells and in water. Biogeochemical
research into carbon cycling in the Arctic permafrost environments.

Using neutrons to understand protein-mineral surface interaction. Geochemical and interfacial processes that
affect metal oxide colloidal particles in aquatic and subsurface environments. Novel synthesis of monodispersed
nanoparticles (SiO,, TiO,, Fe,03, core-shell composites) and colloidal arrays (as sensing materials) and study of
electrical double layers that influence the stability of colloidal particles and transport in porous media.

Research and development of remediation technologies for soil and groundwater; particularly, characterization
technologies to identify mercury in soil at contaminated sites, development of thiol-resin beads for mercury
removal from water, and novel composite materials for TCE degradation in water.

Sequestration studies of clathrate CO, gas hydrates using seafloor simulator and development of a new method
to produce dispersible seawater-hydrate composite.

Technology development of Permeable Reactive Barriers (PRB) for groundwater remediation, focusing on
degradation mechanisms of chlorinated organic compounds (TCE, CT, PCB) using zero valence iron (ZVI).
Developed palladized ZVI1 for increased (20x) reaction rate and more complete degradation. Geochemical
research into mineral precipitation influencing permeability of reactive media.

Aqueous chemical speciation and surface chemical reactions that control the fate of metals, radionuclides and
organic pollutants in engineering systems and natural environments. Laboratory and field investigation of
dissolved oxygen effects on iron oxide particle formation, dissolution kinetics, and transport in groundwater.
Fate of nanoparticles in natural water/sediment environments: colloid stability, deposition, and transport, and
the chemical processes governing mineral oxide particle precipitation and dissolution in water.
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4. Lin, H; Lu, X; Liang, L; Gu, B. 2015. Thiol-Facilitated Cell Export and Desorption of Methylmercury by
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Precambrian Research, 251 (2014) 232-237.

Liang Hong, Melissa A. Sharp, Simon Poblete, Ralf Biehl, Michaela Zamponi, Noemi Szekely, Marie-
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. Edwards MJ, Baiden NA, Johs A, Tomanicek SJ, Liang L, Shi L, Fredrickson JK, Zachara JM, Gates AJ,
Butt JN, Richardson DJ, Clarke TA. 2014. The X-ray crystal structure of Shewanella oneidensis OmcA
reveals new insight at the microbe-mineral interface, FEBS Lett.;588(10):1886-90. doi:
10.1016/j.febslet.2014.04.013.
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bacterial mercury methylation. Science, Vol 339: 1332-1335. 10.1126/science.1230667
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methylation of dissolved elemental mercury by anaerobic bacteria. Nature Geosci. 2013. DOI:
10.1038/NGE0O1894.
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Mercury Prefers Soft Ligands, Journal Of Physical Chemistry Letters, 4: (14): 2317-2322. DOI:
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He, F.; W Wang, J-W Moon, J Howe, E.M. Pierce and L. Liang, 2012. Rapid Removal of Hg(ll) from
Aqueous Solutions Using Thiol Functionalized Zn-doped Biomagnetite Particles, ACS Applied Materials
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He, F., W. Zheng, L Liang, B Gu. 2012. Mercury photolytic transformation affected by low-molecular-
weight natural organics in water. Science of the Total Environment, 416: 429-435.
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Acta Cryst. F68: 53-55.
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in anoxic environments, Environ. Sci. Technol. 46: 292-299.
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Journal of Molecular Biology, (2011) 413, 639-656.
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2011. Active transport, substrate specificity, and methylation of Hg(ll) in anaerobic bacteria, Proc. Natl.
Acad. Sci. USA 108:8714-8719.

Gu, B.; Dong, W.; Liang, L.; Wall, N. A. 2011. Dissolution of technetium(IV) oxide by natural and
synthetic organic ligands under both reducing and oxidizing conditions. Environ. Sci. Technol., 45 (11), pp
AT71-4777

Dong, W., Y. Bian, L. Liang, B. Gu, 2011. Binding Constants of Mercury and Dissolved Organic Matter
Determined by a Modified lon Exchange Technique. Environ. Sci. Technol., 45 (8), pp 3576-3583

Gu, B., Y. Bian, C.L. Miller, W. Dong, X. Jiang, and L. Liang. 2011. Mercury reduction and complexation
by natural organic matter in anoxic environments. Proceedings of the National Academy of Science USA.
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M. Podar, S. D. Brown, and A. V. Palumbo. 2010. Characterization of Archaeal Community in
Contaminated and Uncontaminated Surface Stream Sediments. Microbial Ecology 60: 784-795.

Johs A., L. Shi, T. Droubay, J.F. Ankner, and L. Liang. 2010. Characterization of the decaheme c-type
cytochrome OmcA in solution and on hematite surfaces by small angle X-Ray scattering and neutron
reflectometry. Biophysics Journal 98(2) 12: 3035-3043.

Guo H.-B., A. Johs, J.M. Parks, A.O. Summers, S.M. Miller, L. Liang, and J.C. Smith. 2010. Structure and
conformational dynamics of the metalloregulator MerR upon binding of Hg(ll). Journal of Molecular
Biology 398:555-568.

Dong, D., Liang, L., Brooks, S. C., Southworth, G., Gu, B. 2010. Roles of dissolved organic matter in the
speciation of mercury and methylmercury in a contaminated ecosystem in Oak Ridge, Tennessee, Environ.
Chem. 2010, 7, 94-102. doi:10.1071/EN09091

Miller, C., Southworth, G., Brooks, S. C., Liang, L., Gu, B. 2009. Kinetic controls on the complexation
between mercury and dissolved organic matter in a contaminated environment. Environ. Sci. Technol., 43,
8548-8553.

Parks, J.M., Guo, H., Momany, C., Liang, L., Miller, S.M., Summers, A.O., Smith, J.C. 2009. Mechanism
of Hg-C protonolysis in the bacterial organomercurial lyase MerB. J. Am. Chem. Soc. 131, 13278-13285.

Wang, W., Liang, L., Johs, A., Gu, B., 2008. Thin Films of Uniform Hematite Nanoparticles: Controls on
Surface Hydrophobicity and Self-Assembly. Journal of Materials Chemistry 18, issue 47, 5770 — 5775.

Wang, W., Liang, L., Johs, A., Ankner, J. F., Gu, B. 2008. Controlled synthesis, manipulation of surface
hydrophobicity, and self-assembly of hematite nanocrystals. Geochim Cosmochim. Acta, 72(12): A1001-
A1001.

Wang, W., Gu, B., Liang, L. 2007. Effect of anionic surfactants on synthesis and self-assembly of silica
colloidal nanoparticles. J Coll. Inter. Sci. 313 (1), 169-173.

Hofmann, A., Liang, L. 2007. Mobilization of colloidal ferrihydrite particles in porous media — an inner-
sphere complexation approach. Geochim Cosmochim. Acta 71, 5847-5861.

Kamolpornwijit, W., Liang, L. 2006. Investigation of gas production and entrapment in granular iron
medium. J. Cont. Hydrology 82, 338-356.

Sapsford DJ, A Barnes, M Dey, KP Williams, A Jarvis, P Younger, L Liang, 2006. Iron and manganese
removal in a vertical flow reactor for passive treatment of mine water, 7th ICARD (International
Conference on Acid Rock Drainage), St Louis, MO. ASMR (Am Soc Mining &Reclaim), V 3134: 1831-
1843.

Liang, L., Moline, G.R., Kamolpornwijit, W., West, O.R. 2005. Influence of hydrogeochemical processes
on zero-valent iron reactive barrier performance: a field investigation. J. Cont. Hydrology 78, 291-312.

Riding R., Liang, L. 2005. Seawater chemistry control of limestone accumulation over the past 550 million
years. Revista Espafiola de Micropaleontologia, 37(1),1-11
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Riding R., Liang, L. 2005. Geobiology of microbial carbonates: metazoan and seawater saturation state
influences on secular trends during the Phanerozoic. Palaeogeography, Palaeoclimatology, Palaesoecology
219, 101-115.

Wang W., Gu, B, Liang, L., Hamilton, W. 2004. Adsorption and structural arrangement of cetyltrimethyl-
ammonium cations at the silica nanoparticle-water interface. J. Phys. Chem. B. 108(45), 17477-17483.

Gabitto, J., Riestenberg, D., Lee, S., Liang, L., Tsouris, C. 2004. Ocean disposal of CO2: conditions for
producing sinking CO2 hydrate. Journal of Dispersion Science and Technology 25 (5), 703-712.

Wang W., Gu, B., Liang, L. 2004. Effect of surfactants on the formation, morphology and surface property
of synthesized SiO2 nanoparticles. J. Dispersion Science and Technology 25 (5): 595-603.

Riestenberg, D.A., Chiu, E., Gborigi, M., Liang, L., West, O.R., Tsouris, C. 2004. Investigation of jet
breakup and droplet distribution on liquid CO2 and water systems — implications for CO2 hydrate
formation for ocean carbon sequestration. American Mineralogist 89: 1240-1246.

Wang W., Gu, B., Liang, L., Hamilton, W., Wesolowski, D.J. 2004. Synthesis of rutile (a-TiO2)
nanocrystals with controlled size and shape by low-temperature hydrolysis: effects of solvent composition.
J Phys. Chem. B, 108 (39), 14789-14792.

Kamolpornwijit W., Liang, L., Moline, G.R., Harts, T., West, O.R. 2004. Identification and quantification
of mineral precipitates in FeO fillings from a column study. Environ. Sci. Technol. 38, 5757-5765.

Tsouris, C., Brewer, P., Peltzer, E., Walz, P., Riestenberg, D.A., Liang, L., West, O.R. 2004. Hydrate
composite particles for ocean carbon sequestration: field verification. Environmental Science and
Technology 38, 2470-2475.

Wang W., Gu, B., Liang, L., Hamilton, W. 2003. Fabrication of near-infrared photonic crystals using
highly-monodispersed submicrometer SiO2 spheres. J. Phys. Chem. B. 107, 12113-12117.

Lee, S.Y., Liang, L., Riestenberg, D., West, O.R., Tsouris, C., Adams, E. 2003. CO2 hydrate composite for
ocean carbon sequestration. Environmental Science and Technology 37, 3701-3708.

Liang, L., Sullivan, A.B., West, O.R., Kamolpornwijit, W., R. Moline. 2003. Predicting the precipitation of
mineral phases in permeable reactive barriers. Environmental Engineering Science 20 (6), 635-653.

Kamolpornwijit, W., Liang, L., West, O.R., Moline, G.R., Sullivan, A.B. 2003. Heterogeneity development
and its influence on long-term PRB performance: a column study. J. Contaminant Hydrology 66, 161-178.

Wang, W., Gu, B., Liang, L., Hamilton, W. 2003. Fabrication of two- and three-dimensional silica
nanocolloidal particle arrays. J. Phys. Chem. B 107(15), 3400-3404.

West, O.R., Tsouris, C., Liang, L., Lee, S., McCallum, S.D. 2002. Negatively buoyant CO2 hydrate
composite material for ocean carbon sequestration. AIChE Journal 49, 283-285.

Korte, N, West, O.R., Liang, L., Gu, B., Zutman, J.L., Fernando, Q. 2002. The effect of solvent
concentration on the use of palladized-iron for the step-wise dechlorination of polychlorinated biphenyls in
soil extracts. Waste Management 22, 343-349.

Phelps, T.J, Peters, D.J., Marshall, S.L., West, O.R., Liang, L., Blencoe, J.G., Alexiades, V., Jacobs, G.K.
2001. A new experimental facility for investigating the formation and properties of gas hydrates under
simulated seafloor conditions. Review Sci. Instruments 72(2), 1514-1521.

Phillips, D.H., Gu, B., Watson, D.B., Roh, Y., Liang, L., Lee, S.Y. 2000. Performance evaluation of a zero-
valent iron reactive barrier: mineralogical characteristics. Environ. Sci. Technol. 34, 4169-4176.

Liang, L, Korte, N., Gu, B., Puls, R., Reeter, C. 2000. Geochemical and microbial reactions affecting the
long-term performance of in situ iron barriers. Advances in Environ. Res. 4, 273-286.

Liang, L, Hofmann, A., Gu, B. 2000. Ligand-induced dissolution and release of ferrihydrite colloids.
Geochim. Cosmochim. Acta. 64(12), 2027-2037.

Korte, N.E., Zutman, J.L., Schlosser, R.M., Liang, L., Fernando, Q. 2000. Field application of palladized
iron for the dechlorination of trichloroethene. Waste Management 20, 687-694.
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Gu, B, Brown, G.M., Bonnesen, P.V., Liang, L., Moyer, B.A., Ober, R., Alexandratos, S.D. 2000.
Development of novel bifunctional anion-exchange resins with improved selectivity for pertechnetate:
column break-through and field studies. Environ. Sci. Technol. 34, 1075-1080.

Gu, B, TJ Phelps, L Liang, MJ Dickey, BL Kinsall, and GK Jacobs, 1999. Biogeochemical Dynamics in
Zero-Valent Iron Columns: Implications for Permeable Reactive Barriers. Environ Sci & Technol 33:2170-
2177.

Birke, V, L Liang, H Burmeier, 1999. Durchstromte Reaktoren zur In-situ Grundwassersanierung.
TerraTech, 1999(1): 23-25.

Gu, B, L Liang, MJ Dickey and S Dai, 1998. Reductive Precipitation of Uranium(V1) by zero-valent iron,
Environ. Sci. Technol., 32:3366-3373.

Liang, L, NE Korte, JD Goodlaxson, J Clausen, Q Fernando, R Muftikian, 1997. Byproduct formation
during reduction of TCE by zero-valence iron and palladized iron. Ground Water Monitoring & Review,
Winter: 122-127.

Korte, N, OR West, L Liang, MJ Pelfrey and TC Houk, 1997. A field-scale test facility for permeable
reactive barriers at the Portsmouth gaseous diffusion plant. Federal facilities environmental journal,
Autumn: 105-114

Korte, N, L Liang, R Muftikian, C Grittini and Q Fernando, 1997. The dechlorination of hydrocarbons,
Platinum Metals Review, 41(1): 2-6

Satmark, B, Y Albinsson, and L Liang, 1996. Chemical effects of goethite colloid on the transport of
radionuclides through a quartz-packed column. J. Contaminant hydrology, 21: 231-241

McCarthy, JF, B Gu, L Liang, J Mas-Pla, TM Williams, and T-CJ Yeh, 1996. Field tracer tests on the
mobility of natural organic matter in a sandy aquifer. Water Resources Res. 32(5): 1223-38

Gu, B, K E Dowlen, L Liang, and JL Clausen. 1996. Efficient separation and recovery of technetium-99
from contaminated groundwater. Separations Technol. 6:123-132.

Liang, L, B Gu, and X Yin, 1996. Removal of Technetium-99 from Contaminated Groundwater with
Sorbents and Reductive Materials. Separations Technol. 6: 111-122.

Gu B, T Mehlhorn, L Liang and JF McCarthy, 1996. Competitive adsorption, displacement, and transport
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