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Expertise 
Dr Collins has considerable expertise in the environmental fate, speciation and bioavailability of metals (Al, Cd, Co, 
Cu, Fe, Mn, Ni, and Zn), metalloids (Se) and actinides (Am and U) in aquatic and terrestrial systems.  His particular 
areas of specialization include the: 
 

• Application and development of novel isotope exchange techniques to determine the fate, speciation and 
potential bioavailability of trace elements in soils. 

• Development of HPLC methodology for quantifying aqueous trace element speciation, including 
elucidation of the thermodynamic and kinetic constraints of these techniques. 

• Utilization of other various analytical techniques to determine the chemical speciation of trace elements in 
the aqueous (Donnan dialysis, competitive chelation, chemical speciation programs (GEOCHEM, 
JCHESS, MINTEQ), etc.) and solid (XRD, XANES and EXAFS spectroscopy) phase. 

 
Richard has also conducted research examining elemental compartmentalization in biological matrices (plants and 
bacteria) with µ-Proton Induced X-ray Emission spectroscopy, Scanning Electron Microscopy - Energy Dispersive 
Spectroscopy as well as with isotope exchange and sequential extraction methodologies.  Currently he is working 
on an ARC funded linkage project that aims to characterize and model the physical and chemical properties 
controlling the transport of Al and Fe from acid sulfate soils to coastal waters in northern NSW. 
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