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Investigation on the spectroscopic characteristics for Pu oxidation state
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Abstract

The absorption spectra of Pu in stock solution were measured using a UV-Vis-NIR
spectrophotometer after dissolving PuO: with HNOs, HF and HCIOs. The spectroscopic
characteristics of Pu (IIl, IV, VI) in acidic, neutral and alkali media were investigated. Also, the
intensities and position of major peaks for Pu(VI) were observed with increasing acidic and alkali
concentration. The variation of oxidation states of Pu(VI) with an adding reducing reactant was
investigated in HCl and NaOH medium.
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Fig. 1. Typical absorption spectra of Pu stock solution

Table 1. Concentrations of Pu in stock solution for PuO,
with various dissolving acids

Dissolving acids
for PuO,

Concentration of Pu

Calculated Pu

Oxidation state

Measured Pu

HNOs+HF 1193 + 05mM[16.2 = 1.3 mM Pu(IV)

HNO;+HF+HCl0419.3 + 0.4 mM(19.0 + 0.9 mM | Pu(IV)+Pu(Vi)
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Fig. 3. Absorption spectra of Pu stock solution in acidic,
neutral and alkali solution
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Fig. 4. Variation of the absorption spectra of Pu(VI) with
increasing concentrations of HC1
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Fig. 5. Variation of the absorption spectra of Pu(VI) with
increasing concentrations of NaOH
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Fig. 6. Variation of absorption spectrum of Pu(V) in Pu(VI)
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Fig. 7. Variation of absorption spectrum of Pu(V) in Pu(VI)
solution with 1 M NaOH medium after adding NH,OH - HCI
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