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Abstract: Long processes, high energy consumption and severe pollution are the issues for the conventional metallurgy

of refractory metals. Instead of the thermal reduction method, molten salt electro-deoxidation is the most promising

technique to produce refractory metals. Herein, a new process is proposed for direct transforming typical refractory

metal (V/Cr/Ti) oxysalts in melting state to metal or alloys by molten salt electrolysis with liquid cathode. Refractory

metal oxysalts with low melting point are used as both electrolytic reactants and conductive molten salts. This

innovation work would provide theoretical foundation for building universal and green method to produce refractory

metals with high efficiency.

Key learning points:

(1) The new process satisfies the industrial needs for green metallurgy, high efficiency, short process and value-added
production.

(2) Highly soluble refractory metal oxysalts with low melting points is beneficial to a high-productivity and
low-energy-input molten salt electrolysis process.

(3) The electrochemical reduction and alloying process can be in-sifu coupled in a liquid cathode, contributing to
one-pot conversion of refractory metal oxysalts to value-added alloys.

(4) Deep electrochemical reduction, high current efficiency and customization design of liquid metal cathode are the
main challenges.
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Fig.1 Comparison between the traditional metallurgical process and our suggested route for refractory metals/alloys production
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Fig.2 Analysis of the NaVOs; electrolysis product on the liquid Al cathode: SEM image (a),
corresponding EDS linear sweep result (b) and elements distribution mappings (c)i*’!
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