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Table 1 The main components of NdFeB scrap

Element  Fe Nd Ce Pr Gd Si Al (0]
Content 44.26 8.07 6.36 2.536 3.81 2.8 1.78 17.96
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Fig. 1 X - ray diffraction patterns of NdFeB scrap after roasting
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Table 2 The gibbs free energy of the reactions during the NdFeB

scrap reduction process using CO

No. Reaction equation AG =A + BT kJ/mol
1 CO =1/2C0, +1/2C 0.027 -20.38
2 3Fe,0; + CO =2Fe; 0, + CO, -0.07T -4.41
3 Fe,0; + CO =2Fe0 + CO, —0.0087 +0.66
4 Fe;0, + CO =3Fe0 + CO, -0.067 +5.39
5 FeO + CO =Fe + CO, 0.05T-4.41
[§ 1/4Fe; 0, + CO =3/4Fe + CO, 0.017-7.85
7 1/3Fe, 0, + CO =2/3Fe + CO, -0.002T7-8.17
8 1//3Nd, 0, + CO =2/3Nd + CO, —0.0057 +228.82
9 1/2Ce0, + CO =1//2Ce + CO, —0.0087 +125.06
10 1/3Pr,0, + CO =2/3Pr + CO, —0.0067T +228.46
11 1//3Gd, 0, + CO =2/3Gd + CO, —0.005T +235.74
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Fig. 2 Relationship between Gibbs free energy of CO — reduced

iron oxide and temperature
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Fig. 3 Relationship between Gibbs free energy of CO — reduced
rare earth oxide and temperature
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Fig. 4 Effect of reduction temperature on iron reduction rate
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Fig. 5 SEM images for reduction products: (a)l 173 K, (b)
1373 K
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Fig. 6 Effect of reduction time on iron reduction rate
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Fig. 8 Effect of particle size on iron reduction rate
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Fig. 9 Effect of CO flowrate on iron reduction rate
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Table 3 Element distribution in reduction product

Element C (0] Fe Ce Pr Nd Gd
Point 1 0.71 25.40 6. 65 18.94 10.48 30.07 7.74
Point 2 0.67 32.28 8.23 16.78 8.79 24.62 8.62

Point 3 0.38 1.89 95.22 — — 2.51 —
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Experimental Research on Selective Reduction of Iron in NdFeB Scrap

WANG Jinliang'*, WU Kaiqi'*, PENG Ruzhen'*"

1. Faculty of Materials Metallurgy and Chemistry, Jiangxi University of Science and Technology, Ganzhou 341000, China;
2. Jiangxi Provincial Key Laboratory of Flash Green Development and Recycling, Ganzhou 341000, China

Abstract; Based on the difference reduction properties of rare earth oxide and iron oxide, experimental research on selec-
tive reduction of iron in NdFeB scrap using CO was carried out in a high — temperature tubular furnace. And the effect of
reduction temperature, reduction time, particle size and CO flow rate on the iron reduction rate were investigated. Results
showed that the reduction rate of iron in NdFeB scrap was most affected by reduction temperature and reduction time, fol-
lowed by CO flow rate, and least affected by particle size. Under the conditions of particle size of 0. 040 mm - 0. 045 mm,
reduction temperature of 1 273 K, reduction time of 50 min and CO flow rate of 300 ml./min, the iron reduction degree
was up to 86.23% . The reduction products were mainly composed of metallic iron, a small amount of iron element which
coexisted with rare earth in the form of FeNdO,. This will provide theoretical supports for the comprehensive recovery of
rare earth and iron in NdFeB scrap.
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