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Abstract: Preparation and theory analysis of Mg-Li alloys are discussed by codeposition from KCI-LiCl-MgCl,
melts at 670 °C. Underpotential deposition (UPD) of lithium on pre-deposited magnesium leads to a formation of
liquid Mg-Li alloys at 670 °C, and nucleation of Mg-Li alloys is involved in the electrodeposition process in KCI-
LiCl with 10wt% MgCl, from cyclic voltammograms. Polarization curve shows that the codepositon of Mg and Li

2 (value of limited current density of MgCl,) in

happens when the current indensity exceeds about 0.35 A -em
KCI-LiCl melts containing Swt% MgCl,. X-ray diffraction and inductively coupled plasma analysis of the deposits
indicate three kinds of phases Mg-Li alloys are obtained via galvanostatic electrolysis. Under the electrolytic
condition of 6.21 A +ecm™ for 2 h, only when MgCl, concentration is lower than 10wt%, can Mg-Li alloys be
obtained. The effects of MgCl, concentration on formation of Mg-Li alloys were discussed via Nernst and
concentration polarization equations. And the lithium contents of Mg-Li alloys could be controlled by MgCl,
concentration and the electrochemical parameters. The method in this work for the preparation of Mg-Li alloy by

co-deposition Mg and Li directly from raw materials was proved to be feasible.
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Fig.1 Cyclic voltamemetrys of KCI-LiCl melts at molybdenum
electrodes containing different concentrations of MgCl,

at 670 °C, scan rate: 100 mV-s™!
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Fig.2  Polarization curve of KCI-LiCl melts on molybdenum
electrodes containing 5wt% of MgCl, at 670 °C,

scan rate: 2 mV+s™!
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Table 1 ICP analyses of all samples obtained by galvanostatic electrolysis on Mo electrodes at 6.2 A -cm™ for

2 h from the LiCI-KCl melts containing different concentrations MgCl,

Samples MgClL, concentration / % wi; / mg wy, / mg Li content / %
1 5 23.4 144 61.90
2 8 3.55 22.4 13.68
3 9 1.92 229 7.74
4 10 0.056 439 0.13
5 15 0.013 26.1 0.05
6 25 0.012 29.0 0.04
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