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Recycling Technologies for Rare-Earth Magnet Materials in Industrial Motors
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Rare-earth (RE) magnet materials such as neodymium (Nd) are widely used in motors of home appliances, electric vehicles, and industrial equipment,
and are contributing to advancements in the performance and sophistication of these products. However, serious issues exist in terms of supply risk
due to the uneven distribution of RE materials and the environmental destruction that accompanies the mining and refining processes.

In order to rectify this situation, Toshiba has developed recycling technologies for RE magnet materials in industrial motors by making full use of
both mechatronics and nuclear fuel reprocessing technologies, thereby achieving low-cost recycling without the generation of waste liquid. Through
the application of our proprietary motor disassembly and RE materials separation and refining technologies to demonstration tests using a traction
machine for elevators, we have confirmed that 99% or more of RE magnet materials can be recycled.
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Nd magnet in elevator traction machine
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Flow of processes for disassembly of traction machine

BONDGEMEERAEL 720 BREISOWTIIFR R AR B D
5mT (T : 7A7) LTOREERR DY, HARIEEIIOW
TR TEALTHAOZKEENAYEZEDVEL, &H
BB ONDLMEROFEE RO ZOREEZR IR T,
ROBOEHAKREN (Rokktr) (ZE, HEFIIHAZI T
LILEEWRT L, TOMRPD, WHELT5%5 KT
430 CTI10 oI #ENC XY, e L7z [ OV 25 H B 2
WURETH LI broTzs THITLD, $hOA S NAEA
ERGICO L LT h 5,

W, WO L 7= Nd#EADORTLEEZITH. ik, 77
AMLEZLTH 2L TNABEAERNE 10 um BrE$5 THETH
5o MBI ZFT -7z Nd A, REIZD - MBS
TWb720, BALHIEZ R L CWb, BEEIZ, KRIETDH
HEEEEMCHEON A EIIAMY & L TR AT A RN
BHY, VA7 VELOMEREICH LCTHEENE 25, Bl
O N AR S S 10 um F THEEE (5,000 ppm
YL OMEPEATHEBS AT LR H 5. )W
A7 VIGA DM B E T SR 0W2012E, BESESR

500 W =00

W 0.0<P<02
[ 02=P<04
[ 04=P<06
W 06=P<08
W os=P<10
HWPr=10

450

400

B (C)

350

300
5.0 75 10.0 125 15.0

B (min)
P=(BHESIRDEONDHEE) X (HEHIREOHRDESNDHEZE)

B 3. EBBGRABRER —430 CTLOMMET A2 &2 XY, BiRkE %
H AR O RDZE L THEO N B,

Result of demagnetization test using thermal treatment
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Results of RE extraction tests in molten salt at 850°C
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RE recovery test using electrolysis in molten salt at 850°C
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Changes in RE concentration during electrolysis in molten salt
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Appearance of cathode and recovered RE-iron (Fe) alloy after electrolysis
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