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Chemical Stability Evaluation of Ceramic Materials for Liquid
Cadmium Cathode
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LCC (Liquid cadmium cathode) is used for electrowinning in pyroprocessing to recover uranium and tran-
suranic elements simultaneously. It is one of the core technologies in pyroprocessing with higher prolifera-
tion resistance than a wet reprocessing because LCC-cell does not separate TRU from uranium. The cru-
cible which holds the LCC is technically important because it should be nonconducting material to prevent
deposition of metallic elements on the crucible outer surface. The chemical stability is also crucial factor
to choose crucible material due to the strong reactivities of TRU and possible incorporation of Li metal
during the operation. In this study, the chemical stabilities of four kinds of representative ceramic materi-
als such as Al203, MgO, Y1203 and BeO were thermodynamically and experimentally evaluated at 500°C
with simulated LCC. The contact angle of LCC on ceramic materials was measured as function of time to
predict chemical reactivity. All2O3 showed poorest chemical stability and the pores in BeO contributed to a
decreases in contact angle. MgO and Y203 have superior chemical stability among the materials.
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Table 1. LCC composition for contact angle measurement

Elements LCC LCC-0.1wt% Li LCC-0.5wt% Li
Cd 99 98.9 98.5
Ce 0.5 0.5 0.5
La 0.3 0.3 0.3
Pr 0.15 0.15 0.15
Nd 0.05 0.05 0.05
Li - 0.1 0.5
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Fig. 1. Experimental apparatus for wettability test (a)Schematic dia-
gram, (b)Experimental device in glove box, (c)LCC on ceramic sub-
strate at 500°C.
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(c)

N 1

Fig. 2. Process of contact angle measurement : (a)Macrophotography,
(b)Binarization image, (c)Contact angle measurement by EMI plus SE
program.
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Fig. 3. Example of contact angle variation according to experimental
time (a) high reactivity (b) negligible reactivity.
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Fig. 4. Thermodynamic reactivity between Lanthanoids(Ce, La, Nd, Pr)
and crucible materials (mol ratio of ceramic:Ce:La:Nd:Pr=1:1:1:1:1) :
(@)Al20s, (6)MgO, (c)Y20s, (d)BeO.
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Fig. 6. Contact angle measurements of drop on ceramic materials (a)LCC,
(b)LCC-0.1wt% Li, (c)LCC-0.5wt% Li.
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(c)cross-section of substrate.

Fig. 9. Microstructure analysis of surface of substrates : (a)Al203, (b)MgO,
(c)Y20s3.
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