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Fig. 1 Recovery of rare metal elements from Nd-Fe-B magnet scrap utilizing
molten MgClo.
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Fig. 2 Recovery of Nd from Nd-Fe-B magnet scrap utilizing molten Znls.
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Fig. 3 XRD patterns of the samples in the extraction experiment; (a) initial
magnet alloy, (b) obtained alloy after extraction at 1273 K for 6 hours,
(c) MgClz, and (d) obtained salt after extraction at 1273 K for 6 hours.
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Fig. 4 Change in concentration of rare earth elements 7 the magnet alloy.
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Fig. 5 The magnet alloy obtained after the extraction experiment utilizing molten
Znlz (See Table 4).
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Fig. 6 XRD patterns of the sample alloy in the extraction experiment by utilizing
molten Znl,;
(@) initial Nd—Fe—B magnet alloy,
(b) core of the alloy obtained after the dissolution (2-(B)), and
(c) residue obtained after the leaching of 2-(A) by water.
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Fig. 7 XRD patterns of the sample salt in the extraction experiment by utilizing
molten Znls;
(a) Initial Znls,
(b) the white salt recovered from the top of the crucible, and

(c) the green salt recovered near the alloy.
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Fig. 8 Binary phase diagram of Fe-Zn system.
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Fig. 9 Samples obtained after the vacuum distillation;
(a) the reaction tube after the experiment, and
(b) the samples obtained after the experiment.
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Development of New Technology for Extraction and Separation of Rare Earth Elements

from Magnet Scraps

10-2 AR REE L K OFTRE

Toru H. Okabe,

Institute of Industrial Science, the University of Tokyo

10-3 =EE

In order to develop a new process for the recovery of neodymium (Nd) and dysprosium (Dy)
from rare earth magnet scraps, selective extractions of Nd and Dy were investigated by using metal
halides. For preliminary experiments, magnesium chloride (MgCl,) was selected as an extracting
agent, and molten MgCl, was reacted with Dy-containing Nd-Fe—B magnet alloys. Experimental
results revealed that the rare earth elements in the magnet alloys were successfully extracted into
MgCl, with high yields. After the removal of MgCl, by vacuum distillation, Nd and Dy could be
separately recovered by a wet or dry process. The effectiveness of MgCl, and other metal halides as

extracting agents and the feasibility of effective recycling of Nd—Fe—B magnet scrap are discussed.

10-4 F—U—F

Rare earth elements, recycling process, rare earth magnet, neodymium, dysprosium.
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