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Fig.2 Cyclic voltammogram of KCI-LiCl melt at 923 K
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Fig.3 Cyclic voltammograms at various scan rates for molybdenum
electrode in the LiCl-KCl eutectic melt containing 5%

K,ZrFg at 923 K
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Fig.4 Dependence of peak currents of the electroreduction

reaction of Zr(Il ) on the sweep potential rate at 923 K
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Fig.5 Chronopotentiogram for molybdenum electrode in K,ZrFe-

LiCI-KCI melt at 923 K, Current density = 0.125 A-cm™
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Fig.6 XRD patterns of the sample obtained under potentiostatic
electrolysis at —0.75 V(a) and —1.25 V(b) vs. Ag/AgCl
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Fig.7 Chronoamperograms for molybdenum electrode in K,ZrFe-

LiCI-KCl melt at 923 K
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Electrochemical Reduction of Zr(IV) in the LiCI-KCI Molten Salt

Chen Zeng, Zhang Milin, Han Wei, Li Shengjun, Wang Jun, Yan Yongde, Hou Zhiyao
(Key Laboratory of Superlight Materials & Surface Technology of Ministry of Education, Harbin Engineering University, Harbin 150001, China)

Abstract: The electrochemical reduction process of Zr(IV) was studied at molybdenum electrodes in K,ZrF4-LiCI-KCI molten salt at 923
K by transient electrochemical techniques, such as cyclic voltammetry, chronopotentiometry and chronoamperometry. The experimental
results show that Zr(IV) was reduced to Zr metal by a two-step mechanism corresponding to the Zr(IV)/Zr(1l) and Zr(1I )/Zr transition.
The intermediate product was identified as ZrCl, by X-ray diffraction. The chronoamperometric studies indicate that nucleation
polarization existed during the electrodeposition process of zirconium at molybdenum electrode. This polarization is an instantaneous
nucleation process.
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