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Recycling of end-of-life neodymium magnet based on liquid-alloy deposition
trough electrorefining of molten salt
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The effects of various electrochemical factors were investigated to recover
Nd from waste neodymium (Nd) magnets as an Nd-Fe alloy using a chloride-based molten salt
electrolytic bath. In the LiCl bath at 1073K, the dissolution potential of Nd in the waste Nd magnet
is -2.9V (chlorine reference potential), which is much more negative than the other main components
so that Nd was preferentially dissolved and separated in the bath during electrolysis. It was
clarified that the reduction reaction of Nd ions (Nd(I11)) is a two-step reaction in the chloride
system, but it tends to become a one-step reaction by the addition of fluoride ions. Furthermore, Nd
can be recovered as Nd-Fe alloy by controlling the initial concentration of iron ions in the

electrolytic bath and the supply rate.
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