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Table 1 Multi-elements analysis results of of raw ore
Jt#E  TFe  CaF, REO P S F K,0
TR 970 2649 935 1.44 137 1289 044
JEHE  NaO CaO MgO ALO, TiO, BaO SiO,
TR 134 2657 4.02 144 064 350  13.40

M2 1~3 3 0] %1, Ji g™ REO(Fs L4 1b% ) i
37 9.35%, CaF, Sl 26.49%. JEH #9915 11.9%,
AT 28.1%, kAT EBEAA A, Hifa
WEA L N A SRR A 5 o WA R kLR o A
AN, FE A E+0.074 mm F1-0.037 mm ki g%, 2

EER A EIHI(1988—), B, WEtr sk A, TR, EBNG A T80 =R IRSE G A AR TAE, E-mail: 15048178895@163.com,
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Table 2 Mineral composition analysis of raw ore R A G TR R s I - N R N A
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Table 3 Particle size distribution of raw ore

i 6 /% 535 /%
B /mm 752 %
REO CaF, REO CaF,
+0.074 27.81 6.24 28.60 17.96 30.02
—0.074+0.045 12.31 7.77 28.62 9.90 13.30
—0.045+0.037 8.83 9.77 25.49 8.93 8.50
—0.037+0.025 6.95 10.95 25.14 7.88 6.60
-0.025 44.10 12.12 24.98 55.33 41.58
& it 100.00 9.70 26.49 100.00 100.00
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Fig. 1 Principle process of comprehensive recovery of rare earth
and fluorite
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Fig.2 Flow chart of rare earth flotation process
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Fig. 3 Effect of sodium silicate dosage on rare earth flotation
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Fig. 4 Effect of SR dosage on rare earth flotation
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Fig. 5 Process flow chart of closed circuit test on rare earth
flotation
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Table 4 Results of closed circuit flotation test on rare earth
flotation
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Table 5 Multi-elements analysis results of of rare earth
flotation tailings

TLH TFe  CaF, REO P S F K,O

/% 1080 27.00 1.07 0.60 1.50  12.38 0.77

JLE Na,0 CaO MgO ALO; TiO, BaO Sio,

FH/%  1.680 2737 6.55 1.51 0.61 4.16 15.30
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Table 6 Mineral composition analysis of rare earth flotation
tailings

e REOfh 137 /% REOMI I % /%

i A5 50.54 92.32

i - R 1.07 51.21
Hit 9.35 100.00

% 112 29.3 19.2 16.6 9.5
W) 4 B =t WA HaA Wy Hib
A% 5.6 1.5 4.0 1.2 1.9
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Fig. 6 Process flow chart of fluorite preconcentration
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Fig. 7 Effect of sodium silicate dosage on roughing in fluorite
preconcentration
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Fig. 9  Process flow chart of closed circuit test on fluorite
preconcentration
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Table 7 Results of closed circuit flotation test on fluorite
preconcentration

Ry CaF,fh fi CaF, [ it %
A T A 4423 92.32
WA T R 475 7.68

&t 27.00 100.00
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Table 8 Particle size distribution of fluorite preconcentration
concentrate

i 52 /% O3 A /%
Hi 9% /mm TE %

TFe CaF, TFe CaF,

+0.074 6.06 480 5733 5.80 7.77
~0.074+0.045 20.68 560  47.06 23.11 21.78
—0.045+0.037 11.53 520 4339 11.96 11.20
~0.037+0.025 16.80 560 4123 18.77 15.50
-0.025 44.93 450 4351 40.35 4375
& it 100.00 501 44.68 100.00  100.00
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Table 11 Particle size distribution of fluorite preconcentration
concentrate after grinding
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Table 10 Analysis of dissociation degree of fluorite
preconcentration concentrate
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Fig. 10 Microscopic image of fluorite intergrowth
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L% 534 1%
i B /mm 753 %
TFe CaF, TFe CaF,
+0.045 3.88 580  47.13 4.50 4.09
~0.045+0.037 9.62 500  44.01 9.63 9.48
-0.037+0.025 25.88 580 4623 30.05 26.78
-0.025 60.62 460 4395 55.82 59.64
At 100.00 500  44.67 100.00 100.00
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Table 12 Analysis of dissociation degree of fluorite

preconcentration concentrate after grinding
A

He
WA W mE-aY Ao %A BA- BA-
U WmEE BEs mRA i

TH/%  93.8 1.9 0.9 26 0.5 0.3
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Fig. 11 Process flow chart of fluorite concentration
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Fig. 12 Effect of acidified sodium silicate dosage on roughing in
fluorite concentration
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Fig. 14  Effect of sodium oleate dosage on roughing in fluorite
concentration
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Fig. 15  Process flow chart of closed circuit test on fluorite
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Table 13 Results of closed circuit flotation test on fluorite
preconcentration

R CaF, i o CaF,[ml I %
WA TR 93.35 71.38
WA 19.13 28.62

At 4423 100.00
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Table 14 Results of high intensity magnetic separation test

] ” i L /% IB] i /%
b? /(KA m™ o 2 [0,
ﬁgi ( m ) z ﬁ—( ﬁi (] TFe Can TFe CaFZ

SREZIERIET 89.80  0.60 9551  29.94  91.88
636.8 MREEERT 1020 1240 7433 7006  8.12
At 100.00  1.80 9335  100.00 100.00
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Fig. 16  Process flow chart of closed circuit test on overall
process
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Table 15 Results of closed circuit flotation test on overall
process

FER AR REO&H{Z  REOMIUWLER  CaFihfii  CaF,[l g &
iR 50.54 9232 35.05 15.77
A Tk

2 0.92 3.55 475 6.47
WA F

i 0.51 1.68 19.13 2226
WA 1.24 1.88 95.51 50.98
i 36 4 3.31 0.57 7437 452

it 9.35 100.00 26.49 100.00

& 16 WAL FZ LR IER

Table 16 Multi-elements analysis results of fluorite concentrate

JLE TFe  CaF, REO p S F K,O
HEM% 060 9551 124 0.19 0.13 4532 0.027

BIvE 3 Na,0 CaO MgO ALO, TiO, BaO  SiO,
F®/% 0049  0.55 1.07 202 0063 0.093 092
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Experimental Study on Comprehensive Recovery of Rare Earth and Fluorite from

an Iron Tailings of Concentrator in Bayan Obo

WANG Liming, LI Hongjing, BAI Chunxia, SUI Yueting, LIU Tao

Institute of Mining Research, Baotou Steel Group, Baotou 014030, Inner Mongolia, China

Abstract: The Bayan Obo Iron Mine is a rare large-scale polymetallic deposit in the world, only iron ore and rare earth
were utilized for many years. The recovery rate of rare earth in the beneficiation process is low, resulting in a considerable
amount of rare earth and fluorite resources contained in the ore body being discharged into the tailings pond alongside the
iron tailings. To achieve comprehensive recovery of rare earth and fluorite resources, the research on comprehensive
recovery of rare earth and fluorite was carried out with the iron tailings of a concentrator in Bayan Obo. The process flow
adopted in the test was rare earth flotation - fluorite preconcentration - fluorite concentration - high intensity magnetic
separation. Sodium silicate, SR and 2# oil were used in rare earth flotation. Sodium silicate and SF were used in fluorite
preconcentration. Acidified sodium silicate, SY and sodium oleate were used in fluorite concentration. Finally, rare earth
concentrate with REO grade of 50.54%, REO recovery of 92.32% and fluorite concentrate with CaF, grade of 95.51% and
recovery of 50.98% were obtained.

Keywords: Bayan Obo Iron Mine; tailings; rare earth; fluorite; flotation
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