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Abstract

This report includes the specific coductivity and decomposition voltages of AlCI,
in a NaCl-25mol%MgCl;, melt, determined by the coexistence of aluminum particle
products and chlorine gas bubbles during electrolysis at 750°C.

By increasing AlCl; contents from 2 to 9 mol%AICl; the specific conductivity
decreased from 2.30 to 1.85 S/cm and the decomposition voltage decreased from 2.005
to 1.985 V. When the resistivities were obtained from the I—V curves and plotted
aganist the electrode distance, at zero electrode distance they were in the range 0.008
to 0.022 ohm, not zero. This resistivity seems to be due to nuclei producing chlorine
gas bubbles on graphite electrode.

With these parameters the relations between current and voltage were discussed
for electrowinning of aluminum from the chloride melt containing AICl;, and the cell
efficiency and the minimum energy consumption could be determined for different
sizes of bipolar electrode cells.
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Fig. 1 Equivalent circuit of the bipolar electrode cell at multi-
working state and schematic vertical section of the cell.
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Fig. 2 Experimental cell for determining specific conductivity of
the melt during electrolysis by means of the inter-electrode
gap method.
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Fig. 3 Typical examples of the current- Fig. 4 Relationships between resistance
voltage relationships obtained for of the melt and inter-electrode
various inter-electrode gaps. gap.
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Fig. 5 Concentration dependency of specific conductivity of the
chloride melt containing aluminum chloride.
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Fig. 6 Concentration dependency of additional inter-electrode gap

due to the nuclei setting off chlorine gas bubbles at graphite
anode surface.
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Fig. 11 Concentration dependency of decomposition voltage of alumi-
num chloride in the melt.
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