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Development of novel process to recycle precious metals and rare metals by
controlling the anionic species in molten salt electrolyte
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The objective of this study was to develop a new recycling process for
precious and rare metals that shortens processing time, reduces the generation of harmful waste
liquids, and simplifies separation and purification. We conducted detailed research on the
electrochemical reactions of metal anions in molten salt. We analyzed the dissolution behavior of
metals (M) into molten salt as metal anions (M-) from various alloys, and the electrochemical
behavior of metal anions. Based on the analysis results, we discovered the conditions for the anode
deposition of metal M (M- = M + e-) by electrochemical oxidation reaction and developed a new
technology to selectively separate and recover Au from various Au alloys. Furthermore, we clarified
the effectiveness of this method for some rare metals other than precious metals.
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