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Kinetics of submillisecond scale flow in between the melt interface and the
colloidal metal
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We examined to trace the behavior of the molten high-temperature metal as a
dispersed phase in detail in various systems. For the first time, here we reported the time change
of electrode surface on the sub-millisecond/micrometre scale in molten LiCI-KCI-CaCl2 at 823 K in Ar

atmosphere. When the potential was applied, liquid Ca-Li alloy droplets grew on the electrode, and
the black colloidal metal moved on the electrode surface to form a network structure. The
attraction, which operates on the interface between the different phases is explicitly defined as
London dispersion force using the Fowkes theoretical model, and the interfacial tension can be
calculated using the sum of the attraction magnitudes corresponding to the surrounding via
computationa fluid dynamics simulation (SPH). These results will provide important information about
the microscale mixing action near the electrode, and accelerate the development of metallothermic
reduction of oxides.
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Fig. 1. Photograph of the electrodeposited melt and black colloidal metal formed on the flat Mo electrode
at 823 K.
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Fig. 2. Consideration of cells generation mechanism by theinterfacial tension gradient induced convection.
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Fig. 3. Electroreduction behavior of TiO, electrodes observed by chronoamperometry (at E = - 2.75 V;
above: T2.0 and bottom: T7.5)
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