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Study on the Chemical Speciation of Hydrolysis Compounds of U(VI)
by Using Time-Resolved Laser-Induced Fluorescence Spectroscopy
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Abstract

Study on the chemical speciation of uranium(VI) species, U052+, UO,(OH)*, (UQ,),(OH),2*, (UO,)5(OH),*,
has been performed by using time-resolved laser-induced fluorescence spectroscopy. Speciation sensitivity which
depends on the excitation wavelength was investigated. We obtained the speciation sensitivity in the order of 10°
M concentration of U(VI) compounds at the excitation wavelength of 266 nm. The fluorescence spectrum and
lifetime of UO,2" were carefully measured at pH 1 and ion strength of 0.1 M. The spectrum showed the four
characteristic peaks located around 488, 509, 533, 559 nm and the fluorescence lifetime of 1.92 +0.17 us. The
wavelength shifts of fluorescence peaks and the change of lifetimes for uranium hydrolysis compounds were
compared with those of UO,2*. We report on the characteristic features, the shifts of peaks to the longer

wavelength direction and the prolonged lifetimes, in the fluorescence of the U(VI) hydrolysis compounds.
Key words : Uranium(VI), Fluorescence, Chemical Speciation, Laser Spectroscopy
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Fig. 1. Laser-induced fluorescence for UQ,*" in 0.1 M HCI10,
at pH 1 (Excitation wavelength = 266 nm), [UO,?*]: (a) 4 x
10°M, (b) 5x10*M and (c) 1x10!' M.
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Fig.3. Absorption Spectrum for UO,?* in 0.1 M HCIO, at pH
1. The inset shows enlarged part indicated with ellipse.
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Fig. 8. Determination of fluorescence lifetime of UO,2* in 0.1
M HCI1O, at pH 1 (temperature = 22 +2 C). The solid line
and dotted lines mean the average value and the standard
deviation, respectively, obtained from 38 measurements.
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Fig. 9. Lifetime variation of UQ,?* as a function of HCI1O,
concentration. The result obtained in this work, designated
as dotted circle, shows the lifetime of 7.30 +0.30 .. This
value agrees well with the result (7.9 +0.7 ) obtained from
a round-robin test in Ref. [18].
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Fig. 10. Spectrum showing peak position and normalized
fluorescence intensity for U(VI) in 0.1 M HCI10,. Curves (b)-
(d) correspond to the U(VI) hydrolysis compounds, O,(OH)*,
(U0,),(0OH),%*, (U0,);(OH);*, respectively.
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