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Development of Multiphysics at High-temperature Melt Interface with
Electrodeposition Microcalorimetry
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This research focused on the potential-controlled high-temperature metal
melt-molten salt (or molten oxide) interface. We aim to create technology for developing new
theories to deepen understanding and control of dynamic reaction interfacial phenomena. In addition
to high-sensitivity imaging synchronized with high-speed potential/current response and
computational fluid dynamics simulation, we newly used electrodeposition microcalorimetry using a
micro-sheathed thermocouple electrode. Specifically, this study developed a high-temperature
interface multiphysics model through the two systems: 1) molten active metal electrodeposition in a
molten salt containing trace elements, and 2) the behavior of molten iron-molten slag interface
containing trace elements during anodic polarization.
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Fig. 1. Schematic of the experimental setup. (a) Experimental apparatus. Black, red, and blue lines denote
the wiring related to electrolysis, high-speed imaging, and thermal measurement, respectively. (b) Mo
sheath thermocouple electrode.
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Fig.2. Examples of time changes of current density and temperature difference of Mo sheath thermocouple
electrode in molten CaCl, with CaCl, 2H,O at 1173 K, and change in Coulombic efficiency at each
potential estimated by thermal analysis.
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Left: Fig. 3. Photographs and EPMA maps of vertical cross section of metal samples.

Right: Fig. 4. Multiphase fluid flow simulation results; casel: three liquid phases of Fe-C rich phase, Cu-
rich phase, and slag when not polarized; case?: threeliquid phases considering changesin interfacial tension
physical properties due to electrolysis.
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