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Effect of Oxide Ion Concentration on the Electrochemical Oxidation of

Carbon in Molten LiCl
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Abstract

The continuous measurement of lithium oxide concentration was required in
DOR(Direct Oxide Reduction) process, which converts spent nuclear fuel to metal
form, for the reactivity monitor and effective control of the process. The concentration
of lithium oxide was measured by the electrochemical method, which was based on

the phenomenon that carbon atoms of glassy carbon electrode electrochemically react



with oxygen ions of lithium oxide in molten LiCl medium. From the results of
electrode polarization experiments, the trend of oxidation rate of carbon atoms was
classified into two different regions, which were proportional and non-proportional
ones, dependent on the amount of lithium oxide. Below about 2.5 wt % Li20O, as the
carbon atom ionization rate was fast enough for reacting with diffusing lithium oxide
to the surface of carbon electrode. In this concentration range, the oxidation rate of
carbon atoms was controlled by the diffusion of lithium oxide, and the concentration
of lithium oxide could be measured by electrochemical method. But, above 25 wt %
Li2O, the oxidation rate of carbon atoms was controlled by the applied electrochemical
potential, because the carbon atom ionization rate was suppressed by the huge
amounts of diffusing Li2O. Above this concentration, the electrochemical method was

not applicable to determine the concentration of lithium oxide.
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Fig. 1. Schematic Diagram of Electrochemical Measurement System.
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Fig. 2. Potentiodynamic Polarization Curves for Glassy Carbon at Various Concentration of

LixO in LiCl Medium: (a); 0, (b); 0.46, (c); 0.98, (d); 1.50, (e); 2.44 wt %.
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Fig. 3(a). Cyclic Voltammograms for Carbon Oxidation Reaction in 0.46 wt % Li2O + LiCl.
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Fig. 3(b). Relation between Maximum Anodic Current and Square Root of Scan Rate. (Data

from Fig. 3(a))
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Fig. 4. Change in Anodic Current at 0.55Vag/agc1 of Glassy Carbon with Concentration of LixO.
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