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High Capacity Electroactive Materials for Radioactive Waste Removal 

Dr. Ann Gronda (Postdoctoral Associate) and Professor William H. Smyrl 

In order to increase the capacity of electroactive polymers for radioactive waste 
separations, we have focused on two ways of processing these polymers: phase 
inversion, and coating onto a porous conductive substrate. Both techniques are intended 
to increase the surface area for access of the guest anions to the intercalation host. Phase 
inversion of polyvinylferrocene (PVF) was unsuccessful, but we were able to use electro- 
precipitation to coat PVF onto porous carbon substrates such as Toray paper. Due to the 
wide molecular weight distribution and batch variations of commercial PVF, we have 
chosen to examine the more manageable polyaniline. 

A solution of derivatized polyaniline in butyl cellusolve was obtained from Monsanto and 
it was diluted with xylene. Thirty micron thick films were deposited onto gold-coated 
silicon wafers using a draw -down blade, then heated for 10 minutes in air. Cyclic 
voltammetry demonstrated reversibility and stability over time and cycling. Methanol 
was then applied to the films for approximately ten minutes. After rinsing, the cyclic 
voltammetry currents increased by an order of magnitude. This was concluded to be due 
to reordering of the polyaniline microstructure and removal of nonconductive reactants 
from the original polyaniline material, as supplied. The process also converts the redox 
film from cation-inserting to anion-inserting as needed for the application of radioactive 
waste treatment. 

We have been unable to coat polyaniline onto porous carbon substrates, nor has it been 
possible to utilize phase inversion processing on the material. These difficulties have 
prevented the use of polyaniline for anion removal. What has been learned from the 
studies will be useful in examining other electroactive materials for the application. 
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