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Introduction: Our goal has been to determine the role of reduced sulfur in the binding of some soft metals to a 
humic acid standard in solution.  The work done over this past year focused specifically on silver binding.  
Naturally occurring concentrations of silver in most aquatic systems are relatively small, and this presented some 
experimental difficulty by limiting the magnitude of the EXAFS signal.  Attempts to signal average in order to 
increase signal to noise ratio have shown a limited potential.  Increasing the concentration of silver could have the 
effect of saturating all binding sites dominated by reduced sulfur, and thereby producing a mixture of binding 
environments for silver in these solutions.    
 
Methods and Materials: EXAFS experiments were run in fluorescence mode with a Lytle detector.  A cell as 
constructed which allowed silver/humic acid (Suwannee River humic acid) samples to remain in solution.  EXAFS 
of model compounds, silver sulfide and aqueous silver nitrate, were run.  Solutions with a variety Ag:DOC ratios 
were prepared and run over the course of this experiment.  Signal processing has been optimized by the using 
WinXAS program.   
 
Results: We were able begin studying silver binding to dissolved Suwannee River humic acid.  In processing the 
data, we see there is no edge shift with time which indicates the silver binding environment is stable over the time 
of the experiment.  Because of low signal to noise ratio of even the averaged signals, we expect to increase the 
concentration of dissolved humic acid in future experiments.  This should allow us to increase the corresponding 
silver concentration without changing the carbon to silver ratio. 
The most accurate method of data reduction requires corresponding EXAFS spectra of silver in a variety of 
binding environments.  For this reason, spectra of silver sulfide and aqueous silver nitrate were taken. The signal 
to noise ratio in each was adequate to do proper analysis. 
 
Conclusions:  Currently, no specific conclusions can be drawn in this research as to the nature of silver binding 
to Suwannee River humic acid.  Future beam time will allow us to optimize the experimental conditions so that 
EXAFS spectra can be analyzed unambiguously.  The binding environments of other soft metals such as 
cadmium and lead will also be studied.   
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