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Abstract

The solubility of U{VI) hydrolysis products was determined by using a laser-induced breakdown
detection (LIBD) technique. The experiments were carried out at uranium concentrations in range
from 2x 104 M to 4 X 10° M, pH values between 3.8 and 7.0, the constant ionic strength of 0.1 M
NaClO, and the temperature of 25.0+0.1°C. The solubility product of U(VI) hydrolysis products
was calculated from LIBD results by using the hydrolysis constants selected in NEA-TDB. The
solubility product extrapolated to zero ionic strength, logK® Sp=-22.85‘_"0.23 was calculated by using
a specific ion interaction theory (SIT). The spectral features of ionic species in uranium solutions
were investigated by using a conventional UV-visible absorption spectrophotometer and a
fluorophotometer, respectively. (UO,),(OH),2* and (UO,)5(OH);* were dominant species at

uranium concentration of 2 x 104 M.
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Fig. 1. Experimental setup of LIBD (top) [5] and a plasma
image detected by using a CCD camera (bottom).
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Fig. 2. Breakdown probability as a function of laser pulse
energy (md) for polystyrene monodispersed nanoparticles,
240 nm of 300ppb (4) and 21 nm of 100 ppt { ®) in comparison
with ultrapure water (18 M £, Millipore, =), .
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Table 1. Breakdown probability (BDP) of uranium samples
in various uranium(VI) concentrations as a function of pH.

[U(VD] {un] [uvnl U
=20x10°M | =4.0x 105M | =95x 106M | =4.1 x 106 M
pH |BDP®)| pH |BoPwM| pH |BDPGH | pH |BDPMH
375| 0 [376 ] 01 3B | 0 |3m | o1
397 | 01 466 | 05 | 48 | 06 | 563 | 14
445 | 06 | 496 | 05 | 540 | 31 | 635 | 447
459 | 03 | 540 | 04 | 564 | 316 | 675 | 127

489 | 19 | 566 | 13 | 5% 104 | 6% | 493
524 | 16 | 587 | 84 | 614 | 252 | 6% | 462
612 | 318 | 642 | 183 | 647 | 197
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Fig. 5. A UV.-visible absorption spectrum (a) and emission
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pH 3.8, solid line) in comparison with the spectra of U022+
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¥ 4 3% 29 Y A7 2 5] pH SV} whet
SFFOVDY 7R Y HISS FskAct
<2 FE7F 107 M 03¢l A (UO,),(0H),*,
(UO,),(OH)s" ¢k 22 T Al 7HrEal 3etgo]
F2 EA%YE Ag gt FFEEE A
U0 3+2] F37A1571 Fot 104 M o]8} o
MNe 28RS 23T 4 Aok 2 IFE
FYE ol g3t F 2uEYoRE SAHHA ¢
He ope] 1R sEEe) EAE FAT F
Atk A& B pH Wsle) et A bR
3 stz od FP ANEY Wz} F5 29
Egd vl o &d3e Bt e s
shstE e SIEA AR B2t 7HeE Elol A
EYFEHFE olgste] FAl EAlstE o8 vl
B sletEEee] ~HEdS Relste Y g
7} 3.
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