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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 (SiO2, TiO2, Fe2O3, 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 CO2 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 ZVI 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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10.1021/ez500322f 
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between mercury and dissolved organic matter in a contaminated environment. Environ. Sci. Technol., 43, 
8548–8553. 
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54. Riding R., Liang, L. 2005. Seawater chemistry control of limestone accumulation over the past 550 million 
years. Revista Española de Micropaleontología, 37(1),1-11 
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55. Riding R., Liang, L. 2005. Geobiology of microbial carbonates: metazoan and seawater saturation state 
influences on secular trends during the Phanerozoic. Palaeogeography, Palaeoclimatology, Palaeoecology 
219, 101-115. 

56. 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. 

57. 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. 

58. 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. 

59. 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. 

60. 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. 
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of mineral precipitates in Fe0 fillings from a column study. Environ. Sci. Technol. 38, 5757-5765. 

62. 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. 

63. 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. 

64. 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. 

65. 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. 

66. 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. 

67. 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. 

68. 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. 

69. 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. 

70. 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.  

71. 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.  

72. 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.  

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

74. 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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75. 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.  

76. 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.  

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

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

79. 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. 

80. 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   

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

82. 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   

83. 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   

84. 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.  

85. 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. 
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