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Reactions of Rare Earth Elements with Lithium Oxide Produced in
Lithium Reduction Process(2)
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Abstract

We had clarified the reactions of a few rare earth oxides(RE:Os) with lithium oxide
produced in lithium reduction process of oxide fuels and after then clarified the reactions
of the other rare earth oxides. Oxides of scandium, praseodymium, samarium, europium
and lutetium reacted with lithium oxide in the higher concentration than the respective
certain critical concentration of lithium oxide and formed complex oxides(LiREO,). The
critical lithium oxide concentrations for the formation of complex oxides of scandium,
praseodymium, samarium, europium and lutetium oxide were respectively 0.1 wt %, 5.3
wt %, 3.0 wt %, 39 wt % and 0.3 wt 2%. Lanthanum oxide did not react with lithium
oxide. These complex oxides obtained from experiments have limited solubility in lithium
chloride at 650 C.
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Table 1. Reagents Used in Experiments

Reagent Purity(%) Producer
LiCl 99.995 Alfa AESAR(U.S.A)
Li,O 99.5 CERAC(U.S.A)
Sc,04 99.9 Rare Metallic(Japan)
Pr,0g 99.99 CERAC(U.S.A)
Sm,04 99.9 Rare Metallic(Japan)
Eu,0,4 99.9 Rare Metallic(Japan)
Lu,04 99.9 Rare Metallic(Japan)
La,04 99.99 Rare Metallic(Japan)
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Fig. 4. Change of [Li:O] in LiCl vs. Eux03-Li»O reaction time.
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Fig. 5. Change of [Li2O] in LiCl vs. Lu2Os-Li2O reaction time.
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Fig. 6. Change of [Li:O] in LiCl vs. LasO3-Li:O reaction time.
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Fig. 7. XRD pattern of Sc203-Li2O reaction products.
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Fig. 8. XRD pattern of Pr:Os-Li2O reaction products.
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Fig. 9. XRD pattern of Sm2O3-Li2O reaction products.
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Fig. 10. XRD pattern of Eup03-Li2O reaction products.
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Fig. 11. XRD pattern of Lu2O3-Li2O reaction products.
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Fig. 12. XRD pattern of LaxO3;-Li2O reaction products.



Table 2. Analytical Results of Reaction Products by ICP

oo | umsinai) | el | Cootaed0 | Eomned
Sc,0,-Li,0 3.7(0.5331) 78.7(0.5179) 17.6(1.100) HSCO,
Pr,0,-Li,0 3.9(0.5619) 76.1(0.5401) 20.0(1.250) LiPro,
Eu,04-Li,0 3.7(0.5331) 78.7(0.5179) 17.6(1.100) LiEuO,
Lu,04-Li,0 3.3(0.4754) 73.1(0.4179) 23.6(1.475) LiLuO,
La,0,-Li,0 0.0 69.0(0.4967) 31.0(1.938) La(OH),

Table 3. Solubility of LIREO, in LiCl at 650 °C

Compound Solubility(ppm) Con(i;:’;;izo OCf“Ltl':g'(;‘f}]Z)
LiPrO, 19 6.0 53
LiSmO, 198 44 3.0
LiEuO, 1,446 6.7 3.9

s
kl
i
)

(1) Japan Calorimetry Society, "Thermodynamic Data Base MALT-II.” Kagaku-
gijutsusya (1992).

(2) J. P. Ackerman and C. C. McPheeters, "Advanced Waste Forms from Spent Nuclear
Fuel,” CONF-950919-11 (1995).

(3) T. Usami, M. Kurata et al., "Reactions of Rare Earth Oxides in Li Reduction Process
and Properties of Products,” H AR rpaHsefr 53 T99088 (1999).

(1) o3 5, “dEddsHs A= At g 2 7] S EFALY w7, S
AApEsts] 2003 AR 2okF p. 326 (2003).

(5) G, J, Janz, Molten Salt Handbook, Academic Press, New York (1967).

(6) J. E. Battles, K. M. Myles et al., "Chemical Technology Division Annual Technical
Report”, ANL-94/15 (1994).

(7) T. Usami, M. Kurata et al., "Behaviour of Actinide Elements in the Lithium
Reduction Process(1) — Feasibility of the Li Reduction of the Li Reduction Process
to UOz and PuO; -, HAE IR RBIFENT HiE T9I9089 (1999).

(8) A. S. Dworskin, H. R. Bronstein et al., "Miscibility of Metals with Salts.
VI. Lithium-Lithium Halide Systems,” J. Phys. Chem., 66, 3, 572 (1962).



	 분과별 논제 및 발표자

