J. of the Korean Radioactive Waste Society [Technical Paper]
Vol.7(2), P. 125-131, June 2009.

Performance Evaluation of Stirrers for
Preventing Dendrite Growth on Liquid Cathode

HAETANE 2& A 43 AAE 3 w87] 35371

Si-Hyung Kim?), Dal-Seong Yoon*, Young-Jae You, Seungwoo Paek,
Joon-Bo Shim and Do-Hee Ahn
Korea Atomic Energy Research Institute, 1045 Daedeok-daero Yuseong-gu, Daejeon

*University of Science and Technology, Eoeun-dong 52, Youseong-gu Daejeon

(Received December 04, 2008 / Revised January 28, 2009 / Approved Fabruary 05, 2009)
Abstract

An electrolytic system (zinc anode-gallium cathode) was setup to evaluate the performance of several stirrers
prepared for this study, where stirrers have been used to prevent uranium from forming dendrite on the cathode
in pyrochemical process. In the case of no-stirring condition, zinc dendrites began to grow on the gallium
surface in 1 hour and some dendrite grew out of the cathode crucible around 6 hours. When a rectangular
stirrer or a tilt stirrer was rotated, at 40~150 rpm, to mix the liquid gallium cathode, dendritic growth of zinc
metal was prevented irrespective of revolution speed, but some of the deposits overflowed out of the cathode
crucible owing to the large centrifugal forces at 150 rpm. The harrow stirrer did not nearly retard the dendrite
growth at 40 rpm, but the dendrite growth was retarded at higher than 100 rpm and the zinc deposits also did
not overflow at 150 rpm. Pounder could also prevent the dendrite growth to some extent but it had some

difficulties in operation compared with other types of stirrers.
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Fig. 1 Schematic diagram of zinc-gallium system.
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Fig. 3 Shapes of zinc deposits depending on the current densities.
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