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Abstract — The Np valance state in nitric acid and the effect of nitrous acid on the Np valance composition were studied
through the ways of absorbance by spectrophotometer, extraction by TBP, and electrochemistry. Enhancement of Np extrac-
tion to 30 vol% TBP was carried out through adjustment of Np valance state by using a glassy carbon fiber column electrode
system. The Np solution used in this work consisted of only Np(V) and Np(VI) without Np(lV). The composition of Np(V) in
the range of 0.5-5.5 M nitric acid was 32-19%. The electrolytic oxidation of Np(V) coexisting with Np(VI) in the solution
enhanced Np extraction by 30 vol% TBP about five times more than that without the electrolytic oxidation. The facts were con-
firmed that the nitrous acid of less than abouf M acted as a catalyst to accelerate the chemical oxidation reaction of Np(V)
to Np(VI) and the nitrous acid of more than™i® reduced Np(VI) to Np(V).
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Fig. 1. Schematic diagram of the electrolytic system with two glassy car-

bon fiber column electrodes.
1. Neptunium reservoir

2. Solvent delivery pump

3. SSE reference electrode
4. GC fiber column electrode
5. Pt counter electrode

6. Product reservoir

potentiostat
8. Three-way valve

7. Computer-controlled multi-channel
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Fig. 2. Voltammogram of reduction of U(VI) to U(IV) in 2.0 M nitric
acid at cell 1.
Scan rate: 0.5 mV/sec, Flow rate: 0.7 ml/min
Feeding U(VI) concentration: 5:010°M
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Fig. 3. Absorbance spectrum of 8. 10 M Np in 2.0 M nitric acid.
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Fig. 4. Cyclic voltammograms of several nitric acid concentrations i

cell 1.
Scan rate: 1.0 mV/sec, Flow rate: 0.65 ml/min
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Fig. 5. Cyclic voltammograms of several nitric acid concentrations with
0.05 M sulfamic acid.
Scan rate: 1.0 mV/sec, Flow rate: 0.65 ml/min
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Fig.10. Np distribution coefficient in nitric acid after Np oxidation at
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Initial aqueous Np: 14 10° M, Organic phase: 30 vol% TE
Applied potential: 1.02 V vs SSE
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Fig. 11. Nitrite and nitric acid concentrations after cell 1 of +1.02 V and
cell 2 of +0.72 V with a change of feeding nitric acid.
Flow rate: 0.6 ml/min
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Initial aqueous Np: 14 10°M, Organic phase: 30 vol% TBP

Applied potential: 0.72 vs SSE
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