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Efficient Recovery of Rare Earth and Iron from Bayan Obo Rare Earth Ore
Based on XRF Sorting
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(Baotou Teachers’ College, Inner Mongolia University of Science and Technology, Baotou 014010, Inner Mongolia, China)

Abstract; In order to improve recoveries of rare earth resources, Bayan Obo rare earth ore was taken for research, for
which a combined process consisting of XRF sorting, low-intensity magnetic separation ( LIMS) and flotation was
adopted to recover rare earth elements ( REEs) and iron minerals therein. With appropriate parameters, a rough
concentrate of rare earth was obtained with a REE grade of 9.44% , recovery of 94.03% and an enrichment ratio of 1.48,
and the tailings for discarding had a REE grade of 1.03%, presenting a discarding rate of 5.97%. After that, a process
consisting of LIMS and flotation was adopted, producing a rare earth concentrate grading 61.23% REE at 79.81%
recovery, with a yield of 19.89%, and the tailings with iron grade of 58.68% at 83.27% recovery. It is concluded that
such processing technique can improve the REE grade of the feed into the mill and also simplify the flotation flowchart
providing a new idea for efficient recovery of rare earth ore.
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Table 1 Chemical composition of raw ore %

TFe  REO Na,0 MgO ALO, K0  Si0, a0

28.36  6.05 1.45 1.53 0.21 0.44 3.52 24.74
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Fig.1 Microscopic morphology of raw ore
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Fig.2 Basic flowchart of test
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Fig.4 Linear relationship between XRF measurement

and ICP elemental analysis of Ce content
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Fig.3  Linear relationship between Ce and La, Pr, Nd contents in sample
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Table 2 Particle size recognition by XRF
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Fig.6 Relationship between rare earth grade and peak-to-background ratio
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Fig.7 Effect of magnetic field intensity on

LIMS concentrate indicators
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Table 5  Analysis of iron phase in rare earth tailings

BRI TR (TR /% IR/ %
R ik 4431 75.51
IR 4k 9.15 15.59
BRI Tk 2.12 3.61
TRk gk 0.38 0.65
RERR R Pk 2.72 4.64

B 58.68 100.00

Wi LR T W LR R R R
91.10% ) , AT F FHER 5 9.90% , 1l 3% W] 1 58k vt s 4k
FEARAF S SRR RS R T AR S R - R B
AL ARAS B A RS
2.3.2 M EAFAEF LK

TEW U (350 40% 3% pH {1 8.0~8.5
MR 50 CHAMN X REENRGH AT T IR, 45 2L I
%6, WL 8, WEERH 4 —H—HEVEE, il 4k
15775 19.89% REO ft v 61.23% AEM A1 % 79.81%
07 i R M S S e w vy A A B (1 BP0k (<2 AN -2
REO i 50% | [FISCR 55% ) 24427+

Fo6 FHRFELBER

Table 6 Open-circuit flotation test results
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