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Solution

Summary

Researchers at PNNL have developed new methods for treating irradiated nuclear 
fuel that represent improvements over the conventional PUREX process. It has 
been demonstrated that irradiated nuclear fuel can be dissolved readily at room 
temperature in a non-corrosive and low-hazard solution of ammonium carbonate 
and hydrogen peroxide. The uranium dissolves completely with most of the 
plutonium and fission products remaining behind as an insoluble heel; this separates 
the uranium from plutonium and the majority of the radioactivity at the initial 
dissolution step. Uranium can be easily recovered from solution by any of several 
means, such as ion exchange, solvent extraction, or direct precipitation.  Other 
useful elements may be extracted from the mixture as well. The ammonium 
carbonate can be evaporated out of solution and recovered for re-use, leaving an 
extremely compact volume of fission products mixed with transuranic elements. 
Stack emissions using the technology are less toxic, less radioactive, chemically 
simpler, and simpler to treat than those from the PUREX process.

Advantages

* More efficient method for treating spent fuel from a reactor. In fact, using this 
method, spent fuel is separated into lower toxicity groups more easily than the 
current PUREX method. 

* Less expensive and less toxic reagents are used in the process: ammonium 
carbonate and hydrogen peroxide. 

* Lower stack emissions reduce the opportunity for fission products and toxic 
chemicals to be released into the environment.
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