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On-line Detection of Multiple Salt Composition and Role of
Cadmium in the Electrorefining Using LCC
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Abstract

The pyroprocess uses the molten eutectic salt as a treatment medium to separate
and recover the transuranic elements(TRU) which are long-lived radionuclides to be
transmuted from the lanthanide fission products. In this study, the voltammetric
method was applied to the electrorefining process using the LiCI-KCI salt as an
electrolyte and liquid cadmium as a cathode in order to detect and diagnose the
changes in a multiple element concentration of the electrolyte salt. The characteristic

potential peak equivalent to each rare earth element such as Nd, Ce, La and Y which



was contained in the salt phase as a multiple state was measured by means of three
solid electrodes cyclic voltammetry(CV) technique in the LiCI-KCI/LCC electrorefining
system. Also, the effect of cadmium on the distribution of the characteristic potential
salt composition as a result of the controlled current electrorefining using a LCC were

peak of each element in the multiple salt phase was examined, and the changes of
evaluated on the basis of the reduced peak sizes in the on-line measured CV results.
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Figure 1. Schematic diagram of the electrochemical cell

Vehinge |

Figure 2. Cyclic voltammograms of the LiCI-KCl salt without solute

L | A
|

1k d
Vallags (¥

Figure 3. Cyclic voltammograms of the LiCI-KCI-NdCl;-LaCl; salt without Cd
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Figure 4. Effect of cadmium addition on cyclic voltammograms of the LiCI-KCl
salt mixture; (a) without Cd and (b) with Cd.
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Figure 5. The reduction-oxidation peak couples corresponding to each RE element in the
LiCI-KCl salt mixture.
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Figure 6. Potential monitoring results during the LCC electrorefining (current density
=30 mA/cmZ) of the LiCI-KCl salt mixture.
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Figure 7. Sequentially reduced CV peaks equivalent to each RE in the LiCl-KCl salt

mixture as a result of the LCC electrorefining.
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