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The electrochemical behaviors of 10 g-scale fresh and oxidized Zircaloy-4 cladding hulls were examined in
500°C LiCI-KCI molten salts to confirm the feasibility of the electrorefining process for the treatment of hull
wastes. In the results of measuring the potential-current response using a stainless steel basket filled with
oxidized Zircaloy-4 hull specimens, the oxidation peak of Zr appears to be at -0.7 to -0.8 V vs. Ag/AgCl,
which is similar to that of fresh Zircaloy-4 hulls, while the oxidation current is found to be much smaller than
that of fresh Zircaloy-4 hulls. These results are congruent with the outcome of current-time curves at -0.78
V and of measuring the change in the average weight and thickness after the electrochemical dissolution
process. Although the oxide layer on the surface affects the uniformity and rate of dissolution by decreasing
the conductivity of Zircaloy-4 hulls, electrochemical dissolution is considered to occur owing to the defect of
the surface and phase properties of the Zr oxide layer.
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Fig. 1. Schematic diagram of electrochemical cell.
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Fig. 2. XRD patterns of fresh and oxidized Zircaloy-4 hulls. The oxida-
tion was performed at 400, 500, 600 and 700°C for 5 hrs under air
atmosphere.
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Fig. 3. Cyclic voltammograms of stainless steel baskets filled with (a) fresh
and (b) oxidized Zircaloy-4 hull specimens in 500 C LiCl-KCI-ZrClg mol-
ten salts at a scan rate of 100 mV/s for 3 cycles.
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Fig. 4. The i-t curves for stainless steel baskets filled with (a) fresh and (b)

oxidized Zircaloy-4 hull specimens in 500C LiCI-KCI-ZrClig molten salts
at a constant potential of -0.78 V vs. Ag/AgCl.
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Fig. 7. Cross-sectional images of (a) fresh and (b) oxidized Zircaloy-4
specimens after the dissolution process at -0.78 V in LiCl-KCl-ZrCly mol-
ten salts. The thermal oxidation was performed at 500C for 5 hrs under
air atmosphere.
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Fig. 8. SEM images of the surface of (a), (b) as-oxdized and (c), (d)
oxidized Zircaloy-4 hull specimens after the dissolution process at -0.78
V in LiClI-KCI-ZrCl4 molten salts. The dissolution times were 1 hr and 2
hrs, respectively, for fresh and oxidized Zircaloy-4 hulls.
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