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Fig.1  XRD pattern of V
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cathode materials 
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Fig.2  SEM image of V
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Fig.3  Current-time curves of electrolysis experiments 
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´ 4  OP&l�To XRD´¶ 

Fig.4  XRD pattern of electrolysis cathode product 
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Fig.5  SEM image of cathodic cross-section 
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Fig.6  SEM image of cathodic intermediate layer 
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´ 7  OP�To EDSÀ¶´ 

Fig.7  EDS results of cathode product: (a) outer layer, (b) intermediate layer, and (c) inner layer 
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Fig.8  Schematic diagram of V
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Fig.9  Cyclic voltammograms of Mo wire in NaF-AlF
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´ 12  È&É&l45�To XRD´¶ 

Fig.12  XRD pattern of electrolysis product obtained from low 

voltage electrolytic experiment 
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Fig.13  Current-time curves of electrolytic experiments with 

different cathodes 
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Fig.15  XRD patterns of electrolysis product obtained at different 
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Preparation and Reaction Mechanism of Metallic Vanadium by Rapid 

Electro-deoxidization in Molten Fluorides 

 

Kong Yapeng, Li Binchuan, Chen Jianshe, Liu Kuiren, Han Qing 

(Key Laboratory for Ecological Metallurgy of Multimetallic Mineral (Ministry of Education), 

Northeastern University, Shenyang 110819, China) 

 

Abstract: With NH

4

VO

3 

as raw material, high-active V

2

O

3

 cathode pellets were prepared by reduction with coal gas and in-situ sintering, 

and then were directly reduced to metallic vanadium by rapid electro-deoxidization in molten fluorides. The mechanism of V

2

O

3

 

electro-deoxidization was studied by cyclic voltammetry experiments and constant potential electrolysis experiments. The results indicate 

that the rapid electro-deoxidization of V

2

O

3

 can be realized in molten fluorides, and metallic vanadium containing 0.218 wt% oxygen can 

be obtained after 4 h electrolysis. The in-situ formation of aluminium-oxygen-fluorine complex ions, which further forms aluminum metal 

in deoxidation reaction zone, causes aluminum thermal reduction reaction of V

2

O

3

 cathode. So direct electro-deoxidation reduction and 

aluminum thermal reaction of V

2

O

3 

both exist in the deoxidation process of V

2

O

3

 cathode, and the latter reaction plays a key role in 

acceleration action. Electro-deoxidization process of V

2

O

3

 cathode can be enhanced effectively by adding aluminium oxide in molten 

fluorides, and the electrolytic time can be shortened to 3 h with other conditions unchanged. 

Key words: molten fluorides; V

2

O

3

; metal vanadium 

 

Corresponding author: Han Qing, Ph. D., Professor, School of Metallurgy, Northeastern University, Shenyang 110819, P. R. China, Tel: 

0086-24-83686997, E-mail: hanq@smm.neu.edu.cn 


