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Electrorefining Characteristics of Uranium by Using a Graphite Cathode

Jlok

A ASE 0143 2hw FAPE 54

YoungHo Kang, JongHyeon Lee, Sungchan Hwang, JoonBo Shim and EungHo Kim
Korea Atomic Energy Research Institute, 150 Deokjin-dong, Yuseong-gu, Daejeon

vhkangl @kaeri.re kr

9%, o1Fd, 4%, AER, B8
FFUAY AT, A fAT SAF 15097

(Received July 12, 2006 / Approved December 26, 2006)
Abstract

Electrorefining experiments were successfully carried out in LiCI-KCl eutectic molten salt with a
graphite cathode. It was found that the formation of Uranium-Graphite intercalation compound(U-
GIC) helped the self-scraping mechanism of the uranium dendrite and the efficiency of the
electrorefiner increased due to an elimination of the stripping step. The contaminations of the
uranium deposit by rare earth elements was negligible while about 300 ppm of carbon was
observed. The carbon contamination is believed to be eliminated by further purification by yttrium
reaction. The morphology characteristics of the recovered U deposit was compared to that of steel
cathode. These are only qualitative preliminary experimental results, but we believe that further

research on this type of activity change the direction of the electrorefining research on spent nuclear

fuel.
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Fig. 1. The experimental setup for the molten salt electrolysis.
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Fig. 2. Variation of sticking coefficient of graphite cathode
according to current density (500°C, UCls : 9wit%, SC : self
scraping).

Fig. 3. Schematics of the formation of U intercalates(a)
and the self scraping mechanism (b} of graphite cathode
during electrorefining of uranium.
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Fig. 5. XRD patterns of graphite cathode at difference depth
from the graphite cathode surface after electrorefining
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Fig. 6. Deposit morphology according to current density
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Fig. 7. Deposit morphology according to reaction duration.
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Fig. 8. U XRD patterns of te recovered deposit.
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