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Separation of Neodymium from NdFeB Permanent Magnetic Scrap
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Abstract

In this study, the separation of neodymium was investigated from NdFeB permanent magnet scrap. Decomposition and leach-
ing process of NdFeB permanent magnet scrap by oxidation roasting and sulfuric acid leaching were examined. Neodymium
could be separated from iron by double salt precipitation using sodium sulfate. The optimum conditions established for decom-
position and leaching are as follows: oxidation roasting temperature is 500°C for sintered scrap and 700°C for bonded scrap, con-
centration of sulfuric acid in leaching solution is 2.0 M, leaching temperature and time is 50°C and 2 hrs, and pulp density is
15%. The leaching yield of neodymium and iron was 99.4% and 95.7% respectively. The optimum condition for separation of
neodymium by double-salt precipitation was 2 equivalents of sodium sulfate and 50°C The yield of neodymium was above
99.9%.
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Table 1. Chemical Composition of Permanent Magnet Scrap

Powder
Sample Nd Fe B Remark
BP 22.09% | 77.03% | 0.85% | Bonded Powder
HP 23.26% | 77.65% | 0.84% Heated Powder
SP 2548% | 73.39% | 0.86% | Sintered Powder
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Fig. 1. XRD patterns of SP scrap powder.
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Fig. 2. XRD patterns of SP scrap treated at 800°C.
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Fig. 3. XRD patterns of SP scrap treated with oxidation
temperature.

Table 2, Weight changes of scrap(SP) with oxidation-roasting

temperature
 Temp. of 500 | 600 | 700 | 800
oxidation-roasting
Weight(g) 259.87 | 264.60 | 26634 | 266.78
AW/TW*(%) 90.5 922 92.8 92.9

*AW: actual weight of scrap increased during oxidation roasting
T'W: theoretical weight of scrap increased during oxidation
roasting

Table 3. Weight changes of scrap(BP) with oxidation-roasting

temperature

 Temp. of 500°C | 600°C | 700°C | 800°C
oxidation-roasting

Weight(g) 21457 | 22230 | 247.07 | 258.12
AW/TW*(%) 784 | 813 | 903 | 944
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Fig. 4. Leaching Yield of Fe and Nd for SP & BP with oxidation
temperature. (conc. of H,SO,; 2.5 M leaching Temp. &
Time; 50°C. 2 hrs., pulp density; 10%)
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Table 4. Composition of neodymium and iron in the leaching
solution the experimental conditions

Component Nd Fe

Composition 1.74% 5.86%
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Table 5.Composition of the solution after separation of

neodymium
Composition Nd Fe
Content <10 ppm 5.83%

4 Sith

Fig. 10& $HUIEF 29% 7} A RE=EE ©
AFEAN EGARE S AHE Uepi e,
oo el IRIERYLUE 34+ &, 94 U
ollE vloUBe] ke idke e & = v
WS- w7t Z71s SR EFY O T Ao &
3 dofdegM vetEe w8 37t & olF
S U F o, e 50°C oldeME & U
g dsrt A9 glom, wiEtA ¥hE2xs S0°C A=
I 32 AL & 5 Yt
Table 5= SkolM B HAzA, & FPWEF 7}
2 20 3, vk 5e°cold SMEF B9z
5le] HetES 343 Ao =4S eplaz 9]
e, €9 U dolylEs vler)Ee &kl 10 ppm
BIEA 99.9% o)) W LHES 35T 5 UUTh
g ey dA4 F g ] Heo| g 2 A3
289 ¥ Ao} FFE 99.8%, T 99.9%2A
T 27t o)RRES & & Uk

AN =l 2 o

L

)

N

ko /2 Y

4. A 2
B Ao e NdFeB 4 7AH 23y 245
ol

FAHES Folo] AmP BUS) veoEd FE A
2 AEgdozn RIsesigon, A& gdog R
8 JedEs de & 93l FMIEEFS AHE
g BdxdEs a3t A7E Bt ohed 7
L A8S A& & ST

1. AhshiA Al Rezbd A wil:s
700°C, AR 2~z WiAEEE 500°C, MR E
Al ko) FEE 20M, HEFEE 50°C, HEAZ 2
Az, FAAFEE 159%7F & 27ollen, B &
P et v Ee] IEEL 99.4%, L 95.7%
9 HEES I F Y

2. 3WEFS o83 Ba3dye ol vler]
B3 2L By A, 33 RezAde shhEF A7t
ke ok whe 2w 50°Ce|Sdt) o] W veTlEy
3482 99.9% o]deigler, vetE £7 ¥ &9



NdFeB/% KARE 2300 2HE Y| erlEe) 63

W Hel ek Zele s oY) Zh)h 99.8%%
99.9% ©lAt}.

Kl

28

#
1. Xu, Y., Chumbly, L. S. and Laabs, F. C., 2000: Liquid metal
extraction of Nd from NdFeB magnet scrap, J. Mater. Res.,
15(11), 2296-2304.
2. A9E, A9, 2000: TS HEF FTAAY AL
298, JEFY el A% veE AAdE Ax
71 M AEAS =24, TFALATE, 88-104.

3. Lee, J. C. et al., 1998: Extraction of Neodymium from Nd-
Fe-B Magnet Scraps by Sulfuric Acid, J. of the Korean
Inst. of Met. & Mater., 36(6), 967-972.

4. Yu, Z. S., and Chen, M. B., 1995: Rare Earth Element &
Their Applications, Metallurgical Industry Press, Beijing.

5. Dean, J. A., 1985: Physical Properties, Lange's Handbook
of Chemistry, 13th Edition, Mcgraw-Hill, New York, 10-
10-10-21.

6. Yoon, H. S. et al., 2001 : Preparation of High Grade Cerium
Compounds, Technical Report of Mocie, 1999R-MEO1-P-
03.

Fok R

o HA A ALY AL EE AT AYETL
oK BETE HE11%E Bk 2R

& # %

« 34 AFAAALETY ALDEEAAITY- A74
R BaE B11% Bk 2R

F B R

« EAl F=FAAAYATY AL AN AR AdA T
oA BEE F11% 25 2R

® E K

« A FHAAAAATY AJDE LAY S7
A HEE FE11E BF 2R

&’ F

« 87 FFAAALET L ALEEAATR HYATY
oK BEk B BE 2R

F & X

« 87 FFAZALATE LR EAATR FEDTY
oK HEE BIE W BR

ALeEMol28 A 128 A 635, 2003



