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The Measurement of Metallic Uranium Solubility

in Lithium Chloride Molten Salt

fo

Abstract

For the purpose of more precise solubility measurement of metallic uranium in lithium
chloride melt, the effect of lithium chloride on uranium determination and the change of
oxidation state of metallic uranium in the media were investigated. Uranium of higher than 10
ug/g could be directly determined by ICP-AES. In the case of the lower concentration, the
separation and concentration of uranium by anion exchanger was followed by ICP-AES,
thereby extending the measurable concentration to 0.1 Mg/g. The effects of lithium oxide,
uranium oxides(UQO:2 or UsOs) and metallic lithium on the solubility of metallic uranium were
individually investigated in glassy carbon or stainless steel crucibles under argon gas
atmosphere. Since metallic uranium is oxidized to uranium(IIl) in the absence of metallic
lithium, causing an increase in the solubility, metallic lithium as reducing agent should be
present in the reaction media to obtain the more precise solubility. The metallic uranium

solubilities measured at 660 and 690 °C were both lower than 10 ug/g.
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Fig. 1. Molten salt vessels of glassy carbon crucible and stainless steel crucible.
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Fig. 2. Uranium emission intensities of ICP-AES against its concentration in the presence of
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Fig. 3. Relative standard deviation of uranium emission intensities of ICP-AES against its

concentration in the presence of LiCl.
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Fig. 4. Absorption spectra of uranium in lithium chloride molten salt after dissolving in water,

0.1 M hydrochloric acid and methanol.
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