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Study on the Vibrational Scraping of Uranium Product from a
Solid Cathode of Electrorefiner
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A high-throughput electrorefiner has been developed for commercialization use by enhancing the uranium recovery from
the reduced metal which is produced from the oxide reduction process. It is necessary to scrap and effectively collect ura-
nium dendrites from the surface of the solid cathode for high yield. When a steel electrode is used as the cathode in the elec-
trorefining process, uranium is deposited and regularly stuck to the steel cathode during electrorefining. The sticking coef-
ficient of a steel cathode is very high. In order to decrease the sticking coefficient of the steel cathode effectively, vibration
mode was applied to the electrode in this study. Uranium dendrites were scraped and fell apart from the steel cathode by a
vibration force. The vibrational scraping of the steel cathode was compared to the self-scraping of the graphite cathode. Ef-

fects of the applied current density and the vibration stroke on the scraping of the uranium dendrites were also investigated.
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Table 1. Qualitative comparison of properties between an iron and a
graphite cathode

Steel cathode Graphite cathode
Mechanical property Strong Brittle
Sticking coefficient High (80%) Low (0%, 150mA/cm’)
Throughput Low High*
Potential of anode High** Low**
Deposit purity Purc** Carbon contamination

(<300 ppm)

*Due to the self-scraping characteristics, the electrorefining process can be
operated continuously.
** The potential with a steel cathode is 0.5V higher than the potential with a
graphite cathode at 150 mA/cm?.
*#%* There is no carbon contamination.
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Fig. 1. Schematic diagram of the electrorefiner (a), a steel cathode (b) and Uranium dendrites in the product collector (c) after vibration scraping.
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Table 2. The variation of the sticking coefficients of the uranium depos-
its with a steel cathode with respect to the current density and the vibra-
tion stroke

Current Vibration storke Sticking coefficient

density  (mm, 7200 stroke/ st nd d
Ao . 1 2 3

(mA/em) min) Vibration  Vibration  Vibration

160 0.5 0.005 0.005 0.061
160 2 0.021 0.035 0.001
248 0.5 0.018 0.460 0.075
248 2 0.020 0.010 0
318 0.5 0.089 0 0.029
318 2 0.034 0 0
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