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Study of Cs and Sr Compound in Molten LiCl
by X-Ray Diffractometry
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Abstract

In Direct Oxide Reduction process to reuse the spent PWR fuel, alkali metals, alkali
earth metals and lanthanoid series are as cations in lithium chloride melted at 650 C
because they have too strong cationic character to be reduced by lithium metal.
These cations can react with lithium chloride, lithium oxide or lithium metal in the
melted lithium chloride salt to produce some new compounds and those products can
affect the reduction of uranium. The chemical species of cesium and strontium of the
radio active elements can change from oxide forms to another in the melted lithium
chloride salt. X-ray diffractometry was applied to find the chemical species.
CsCl-2LiCl and SrsOCls were detected by X-ray diffractometer. As a result it was
found that Cs2O changed to CsCl and 75% of SrO changed to SrCly in the melted
lithium chloride salt.
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Fig. 1. X-ray diffractogram of the melted sample of Cs20O 10 mole % (in LiCl)

Melted condition : 2 hr. at 700 C.
X-ray source : Cu tube, current : 40 mA, voltage : 40 kV
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Fig. 2. X-ray diffractogram of the melted sample of 1Li2O : 1LiCl mixture

Melted condition : 2 hr. at 700 C.
X-ray source : Cu tube, current : 40 mA, voltage : 40 kV
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Fig. 3. X-ray diffractogram of the melted sample of 1CsCl : 2LiCl mixture

Melted condition : 2 hr. at 700 C.

X-ray source : Cu tube, current : 40 mA, voltage : 40 kV
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Fig. 4. X-ray diffractogram of the melted sample of Cs2O 10 mole % (in LiCl)

Melted condition : 2 hr. at 700 C.
X-ray source : Cu tube, current : 40 mA, voltage : 40 kV
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Fig. 5. X-ray diffractogram of the melted sample of SrO 10 mole % (in LiCl)

Melted condition : 2 hr. at 700 C.

X-ray source : Cu tube, current : 40 mA, voltage : 40 kV
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