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Abstract

The spectroscopic characteristics of Pu (Ill, IV, V, VI} in the HCl media were investigated by
measuring Pu oxidation states using a UV-Vis-NIR spectrophotometer (400-1200 mm) after adjusting
Pu oxidation states with oxidation/reduction reagents. Pu in stock solution was reduced to Pu(Ill)
with NH,OH - HCl, and oxidized to Pu(IV) and Pu(VI) with NaNO, and HCIQ,, respectively. Also,
Pu(V) was adjusted in the Pu(VI) solution with NH,OH - HCl. The major absorption peaks of Pu
(IV) and Pu(lll) were measured in the 470 nm and 600 nm, respectively. The major absorption peaks
of Pu (VI) and Pu(V) were measured in the 830 nm and 1135 nm, respectively. There was not found
to be significant changes of UV-Vis absorption spectra for Pu(lll), Pu{lV} and Pu(VI) with aging time,
except that an unstable Pu(V) immediately reduced to Pu(lll).
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Fig. 1. Growing of absorption spetra of Pu(lll) in Pu stock

Fig. 3. Changes of absorption spectra of Pu(IV) in Pu(lll)
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Fig. 2. Changes of absorption spectra of Pu(lll) in Pu (I}
solution after adding NaNO,

Fig. 4. Changes of absorption spectra of Pu(IV) in Pu(lll)
solution after adding NaBrO,
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Fig. 7. Growing of absorption spectrum of Pu(V) in Pu(Vl)
solution after adding NH,OH . HC1
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Fig. 8. Typical absorption spectra of Pu(lll}, Pu(IV), Pu(V)
and Pu(V1) in 0.5 M HCI solution
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Table 1. Characteristic wavelength and molar extinction coefficient of various oxidation states of plutonium

Pu(Ill) Pu(lv) Pu{V}) Pu{VI])
Reported | Thiswork | Reported | This work Reported This work | Reported | This work
(IMHNO;3) | (0.5M HCl) | (IMHNO3) | (0.5MHCl) | (IMHNO;3) | (0.5M HCl)| (IMHNO3) | (0.5M HCl)
A (nm) 600 600 470 470 568 569 830 830
€A 20~40 43 60~77 67 19 21 280~550 194
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