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Americium (Am) and neptunium (Np) finally transfer to the waste stream in the current PUREX reprocessing process. As
an option, some methods have been developed to recover Am and Np from the waste stream to decrease long-term toxicity of the
high level waste. The most stable valence state of Am is III, but TBP (tri-n-butyl phosphate) which is an extractant used in the
PUREX reprocessing does not extract Am(Il). Therefore, some special extractants have been developed to recover Am(Ill).
However, they also extract rare-earth elements (REs), which necessitates the separation process for Am from REs.

We have been developing a separation process which consists of valence control of Am to the VI state and its extraction
with TBP. This process allows Am recovery from reprocessing solution and Am separation from REs simultaneously.
Americium(IIl) is oxidized to Am(VI) by electrochemical oxidation and chemical oxidation using peroxodisulfate ammonium and
silver nitrate. The latter was adopted here because the chemical oxidation reaction proceeds faster than the electrochemical method.
Reaction mechanisms of oxidation and extraction were investigated. Based on the mechanisms, we found that extraction
efficiency could be improved and waste generation could be minimized.
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Tablel Electrode Potentials of Am:

Pair Reaction Potential(V)
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