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Time Resolved Laser Fluorescence Spectroscopy (TRLFS) is a very useful technique for 
differentiating the chemical species of a fluorescent metal ion through analysis of characteristic 
excitation and emission spectra and decay (relaxation) lifetimes. The principal advantage over 
other spectroscopic techniques is the ability to determine in-situ metal speciation at 
environmentally relevant concentrations in solution and on ultra-thin surfaces [1]. 

Due to the spectral and temporal data being orthogonal to each other it is possible to differentiate 
the metal species by two discrete variables allowing speciation to be determined, which is 
difficult by any other laboratory based method [2].  

The technique is becoming a widely used method for fundamental actinide & lanthanide studies. 
TRLFS is unique in being able to determine in-situ metal speciation at picomolar concentrations, 
which is essential when dealing with incipient corrosion of speciality metals or the alteration of 
ceramic and other materials used in the nuclear fuel cycle[3], [4].  

In this study the aqueous speciation of uranyl carbonate species is investigated at both near 
neutral and hyper alkaline pH. The addition of carbonate ligands has been known to quench the 
uranyl fluorescence, however it has been observed that at molar ratios less than 0.5 an additive 
effect has been observed.  
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