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Abstract — The electrochemical behavior of magnesium ions was examined by cyclic voltammetry in a molten MgCl,-
CaCl,-NaCl salt. The reduction potential of magnesium ions was measured and those values were estimated with the
variation of the concentration of MgCl, and the temperature of molten salts. The diffusion coefficient of the Mg?" ions
has been determined at 660, 680, 700, 720 and 740 °C. The values were 8.79x107%, 9.56x107, 1.17x107>, 1.4x10™ and
1.77x107° cm? s7!. The activation energy for the diffusion processes of Mg?" ions was found to be 70.28 kJ mol™! by
using the Arrhenius equation.
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Fig. 1. Experimental apparatus for the measurement of electrochemi-
cal behavior of Mg*" ions.
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Fig. 2. Cyclic voltammograms of Ni wire electrode. The temperature was (A) 700 °C (scanning range: —1.75~0.5 V), (B) 700 °C (scanning
range: —2.5~0.5 V), (C) 650 °C (scanning range: —1.75~0.5 V) and (D) 650 °C (scanning range: —2.5~0.5 V).
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Fig. 3. Cyclic voltammograms of Ni wire at 610 °C in MgCl,-CaClL,-NaCl molten salt. The concentration of MgCl, in molten salt was (A)
4.8 wt%, (B) 9.1 wt%, (C) 13.0 wt% and (D) 16.7 wt%, respectively.
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Table 1. Diffusion coefficient of MgZ* ions at 660, 680, 700, 720 and 740 °C in MgCl,-CaCl,-NaCl molten salt

Temperature (°C) 660

680 700 720 740

Diffusion coefficient of Mg?* ions (cm?s™) 8.79x107°

9.56x107°

1.17x107° 1.4x107 1.77x107
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