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Development of energy-saving rare earth metal recycling process using gas
electrode and battery reaction
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Basic research was conducted on the development of an energy-saving rare
earth metal recycling process using a battery reaction using a neodymium magnet as an anode
electrode and a gas electrode as a cathode electrode. It was found that only rare earth elements
were selectively dissolved when the potential was maintained at 1.35-2.00 V using a neodymium magnet

as the working electrode in the molten chloride at 723 K. When an oxygen gas electrode is placed on
the cathode and an Nd magnet electrode is placed on the anode and a resistor is connected between
the two electrodes, a current of 49.94 mA flows, the cathode is polarized to 1.48 V and the anode is
polarized to 1.41 V, and the oxidation of rare earth elements and reduction reaction of oxygen
spontaneously occurred. In addition, Fe was hardly dissolved until 3 hours later, and only rare
earth elements were dissolved
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