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Table 1 Elemental analysis of rare earth concentrate

(mass fraction) %
% REO Po,” F Fe,0, Ca
GRS 50 ~ 58 16~21 6~7 4-~5 6~10
W K5y ThO, Zn0  ALO, HiAt
e 8~10 0.16 0.08 0.15 6

R2 M LAY AR IR B (2340

Table 2 Analysis of rare earth elements in rare earth

oxides (mass fraction) %
HoAibH
4y La Ce Pr Nd .
TR
i 27 ~ 28 50 ~ 52 4~5 14 ~ 15 2~3
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Bl S R AL EH N R B A R A BR A
R REAE G T A DD R T S R, A A A L3R 3, X
ST (XRD) 23047 L& 1.

R3HAERMZRDR T 3 (R o 550
Table 3 Chemical composition analysis of

neodymium iron boron waste (mass fraction) %

D %ix Fe RE B Hifih
T 63.31 34.4 1.02 1.27
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Fig.1 X-ray diffraction analysis chart
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Table 4 Composition analysis of magnesium sulfate

wastewater
WAy CliAg-L™) Mg Ag-L™)  EIHIM% PH{H
o 9~12 15~20 8~ 11 7.5~95

WAy Ca® Mg L) Na'fg-L7) BIFPINe-LT) SO, g L)

i 0~0.8 0~0.15 0.05 ~ 0.05 55~92

L2 REigE
I B 2 A5 IR 5,
x5 R EERE
Table 5 Main experimental equipment
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Table 6 Effects of different waste materials on the

decomposition rate of roasted ore at different acid ore

ratios %

TR (B ) (g:g) MR (SE 4% Ak) IR (RE )
1.5:1 88.25 90.31
1.7:1 94.63 94.33
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Fig. 2 Heating curve of roasted ore
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Table 7 Decomposition rate of roasted ore

corresponding to different heating curves %

Thita £k IR (GEASEALRL) MR OR AR
1 95.48 92.19
2 94.63 94.33
3* 93.84 93.89
4 92.97 92.88
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Fig. 3 Decomposition rate of roasted ore at different

temperatures
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Fig. 4 Relationship between temperature and roasted

ore mass fraction
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Fig. 6 DTG relationship between temperature and

chemical reaction rate
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Table 8 Optimal process conditions and data

RE WHRET —EMREO TRWREO  =RWREO  AMEA AMEAREO MR —k LOERAE RIS RBilP
45 REO/g  Fhilg L) &g L") &gl ikt % Fi% W% R WCE% 5%
No.l  79.96 64.64 1.96 0.5 51.82 3.96 95.66 84.83 97.34 91.62  94.18
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Co—processing experiment of NdFeB waste and rare earth concentrate
ZHU Zhiming, LI Xiangdong, MENG Yuqin, HU Guangshou
(Rare Earth Research Institute, Gansu Rare Earth New Materials Co. , Ltd. , Gansu Baiyin 730900)

Abstract: ;In view of the high cost of iron powder in rare earth metallurgy and the low utilization rate of iron in
NdFeB waste recovery process, this paper proposes a co-processing of rare earth concentrate with NdFeB waste
sulfuric acid roasting - magnesium sulfate wastewater leaching. The purpose is to use the iron in NdFeB waste
instead of iron powder in rare earth metallurgy process. The parameters of sulfuric acid roasting-magnesium sulfate
wastewater leaching process were optimized by single factor test. Thermogravimetric analysis was carried out to
further verify the reaction mechanism, and the following main conclusions were obtained. The optimal parameters
of the co-processing are the acid-to-ore ratio of 1.7: 1, the acidification time of 0.5 h, and the 2*roasting
temperature curve. Under this condition, the decomposition rate of the roasted ore reaches more than 94. 0%, and
the REO content in the discharged slag is less than 4. 0%. Thermogravimetric analysis shows that the roasting
process is an endothermic reaction, and the heat absorbed by the reactants in the ideal state is about 589 kJ. When
the temperature reaches 350°C, the decomposition activation energy of rare earth concentrate and NdFeB is greater
than other side reactions, and the chemical reaction rate reaches a maximum of 1.7 g/min. The verification test
shows that the key indicators of the process, the content of REO in the discharge slag and the yield of REO, meet
the requirements of the company's internal control, and the iron element in the waste is reused, which effectively
reduces the discharge of solid waste and reduces the production cost. The results of this paper can provide
reference for rare earth smelting enterprises and the treatment of NdFeB waste.

Key words: rare earth metallurgy; NdFeB waste; co-processing; sulfuric acid roasting-magnesium sulfate

wastewater leaching; iron resource utilization; low-cost smelting; rare earth recovery



