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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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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 
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