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Table 1 Chemical multi — element analysis of rare earth concen-

trate

Element REO CaO P,O; F TFe Si0, Na,0 K,0 MgO

Content 53.11 9.93 11.55 6.58 4.21 2.01 0.21 0.031 0.30
Element TiO, BaO ThO, Nb,O; Al,O; Sc,0, S

MnO, MFe

Content  0.38 1.35 0.23 0.061 0.20 <0.0050.43 0.70 <0.50
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Table 2 Particle size analysis of rare earth concentrate

Size fraction”  Yield ~ REO REO distribution rate Cumulative yield
+74 3.08  5.96 0.34 3.08
-74+53  3.08  8.02 0.47 6.16
-53+45  3.47  20.99 1.37 9.63
-45+37  3.49  31.18 2.23 13.42
-37+30  6.49  43.81 5.35 19.91
-30 80.09  59.84 90.24 100. 00
ait 100.00 53.11 100. 00
Note: 1) the unit is pm,
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Table 3  Partition analysis of rare earth concentrate

Element REO Y,0, La,0, CeO, Pr,O,, Nd,0, Sm,0; Eu,O,

Content 53.11 0.24 27.27 51.03 4.93 14.66 1.06  0.20

Element Gd,0; Tb,0, Dy,0; Ho,O; Er,0; Tm,0,; Yb,0, TLu,0O,

Content  0.36 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
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Table 4 Chemical phase analysis of rare earth concentrate

REO -F REO -P
Phase type  REO REO -F" REO -P~

distribution rate distribution rate

Content  53.11  35.22 17.89 66.32 33.68

Note: REO = F" and REO — P" ; respectively indicate acid — soluble and
acid — insoluble REO content; acid — soluble REO is mainly fluorocarbonate

rare earth minerals, and acid — insoluble REO is mainly phosphate rare earth
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Table 6 The leaching rate of roasted ore with different particle

size under the condition of water immersion at room temperature

(20 C)

Grain size REO
Product name REO AL O, Fe,0, P,O0q
(=30 pm) leaching rate
76.67 Aqueous extracts 18.20 0.0011 0.11 0.14 96.73
Leaching residue 3.20 0.83 9.29 11.59
96.90 Aqueous extracts 17.92 0.0013 0.13 0.12 96. 88

minerals.
®5 LK R YA T /%
Table 5 Mineral composition of analysis of rare earth concentrate
Mineral name Content Mineral name Content
Bastnaesite 54.78 Columbite 0.04
Monazite 24.64 [Imenorutile 0.02
Parisite 1.25 Fergusonite 0.03
Huanghoite 1.07 Pyroxene 0.04
Pyrochlore 0.02 Mica 0.06
Aeschynite 0.04 Dolomite 0.72
Fluorite 2.09 Calcite 0.15
Siderite 0.04 Magnetite/hematite 1.57
Pyrite 6.36 Molybdenite 0.01
Pyrrhotite 0.08 Amphibole 0.12
TImenite 0.18 Apatite 4.72
Rhodochrosite 0.03 Barite 0.52
Galena 0.69 other 0.69
Sphalerite 0.04
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Leaching residue  3.07 1.11 10.91 11.52

# ;The content of each element in the water immersion liquid is g/L, the

same below.
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Table 7 The leaching rate of roasted ore with different particle

size under the condition of water immersion at 50 °C

Grain size REO
Product name ~ REO AL O; Fe,0; P,0q

(=30 pm) leaching rate
76.67  Aqueous extracts 21.70 0.12 0.90 0.18  97.50
Leaching residue  3.20 0.48 7.19 12.92
96.90  Aqueous extracts 20.86 0.12 1.40 0.20  97.90

2.73 0.52 5.92 12.73

Leaching residue
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Table 8 The leaching rate of roasted ores with different grade

Rare earth concentrate Aqueous extracts REO
REO  Fe,0, P,0; Si0, REO F H*
50.76 3.82 11.49

58.37 2.42 12.19

leaching rate
0.25 25.92 0.42 0.23 81.50
0.24 28.65 0.36 0.26 85.07

Note: 2) : mol/L.

2 8 Al 1, 57 REO 50. 76% o Hs + K5 07 4% b
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Table 9 The effect of ore acid ratio on leaching rate of roasted

ore with different grade

Ore acid REO REO
ratio Rare earth concentrate  Aqueous extracts leaching rate
1:1.1 33.20 72.41
1:1.2 31.25 71.76
1:1.3 31.12 85.86
1:1.4 >8.37 27.96 85.28
1:1.5 25.70 85.20
1:1.1 28.38 67.93
1:1.2 27.95 78.18
1:1.3 25.98 75.04
1:1.4 50.76 24.44 82.28
1:1.5 22.02 81.82
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Table 10

The leaching rate of roasted ore with different iron

phosphorus ratio

Tron Mass®’ Aqueous extracts Leaching residue RpQ
phosphorus  Roasted Leaching leaching
. Volume”  REO REO  TFe
ratio ore residue rate
1:1.5 162.32 32.41 1.50 33.62 1.37 5.54 99.13

1.5:1 172.93  50.30 1.38 39.94  1.24 10.70 98.89
2:1 180.76  50.65 1.44 40.61 1.56 10.55 98.67
3:1 214.96  55.70 1.74 37.95  0.73 8.92 99.39
4:1 214.90  56.44 1.70 39.61 0.90 15.67 99.25

Note: 3) : the unit is g; 4) the unit is L.

FH 8 10 RN, 32 HH 7 A o A Ry J 48 o o 334
Jin, Hod REO 25 5 B 2ok o 2 3 i A8 fL AL A B i,
kWL 3 0 1 54 11 B, KRS REO & 4
fiX,REO 12 i F5 . FEFRNE T RKBRRH#+5
(£2) BERR AR B ] A il (45 BEIR A - U03E , 800 +
P T i b 5 R BE A IR B9 VE R S S e i
T YIAH ARG (R A (FR) BRI R i D HE A
IR (FR) BERRAR B 15 R, 44wl th A R,
IKER R A 5 (F8) BERRAR B 7 A iU B2 AL
AN (A ) B R R OB, AT PR AIG AR AE A 4
A g LR S SRR BT, T LA SRR 1 Y
B EENEBEL N3 11 ~4 11,

4 it

(1) = 501 5 A7 REO 53. 11% W Hs + K58, 18
=30 pm R g REO 4041 %15 90. 24% 5 321 44 it



. 142 - B S5 R H

2021 4F

JLE A CaO P,0, .F TFe £l SiO, , & #4354 9.93% .
11.55% 6. 58% 4.21% F1 2. 01% ; % + 1 7 b, 4
il B RS A AN 97.89% &2 A ELTT R
TEMAYEEN1.62%

(2) B K50 DA St 2 6 RNl 1R 56 208 =047
FE IR 140 2 52 0 SRRl T ANl s A, REO A1 3K
4 66.32% 33.68% , HoAth FE AT Y A SR WE/ AR
R A BRI

)R RGO R EE - 30 um & H 76. 67% H5
% 96.90% W}, K Bed FE 8 il (20 °C) F1 50 CHf K,
REO 32 1 # Al 23 B4R 5 0. 15% 0. 40% 5 24 /K5 %
AR (20 °C) #2755 2 50 CHF, REO 2 Hi 0] 43 5142
50.77% 1.02% .

(4)REO /1 58.37% Wk A& 15 b REO 12 i
T REO fh 7 50. 76% WIFG T A0, 3E B AW R e
F1 i 1.3 ~ 14 AR 4w b i 3 s nT AR A iR
HOEEREBBEE N3 11 ~4 11,

SE ik

(1] XURF, JEASY ol 55 36 E LBk Rk w R[], 9™
4 5 F1F ,2019,39(5) .76 - 83.

[2] TRINIL, SRS AR, 5 2 30, 6. B AN L0 7 0 IR K H 43 A A b
[J]. EHLER Tl ,2020,52(1) ;9 - 16.

[3] VR, Tl X AR, 55 J) A e i B H RS S (0], B4R
Hll,2020,36(9) ;166 - 167.
(4] TI iR ARG 0 T 22 M. db st 06 4 Tolk AL,
20167 - 24.
[5] BER,GOF, TYE4E. (=S R 0 8% 2 il o 28 (L LA 5T
[1). A48 (B #65) ,2021 (1) ;14 -20.
(6] REE bdiig, THAM, % AxSHEH BT TE0 YR
[J]. A E4)m(GER#R5) ,2019(6) :1 -4 +22.
(7] T M0AR, XL 5. i A IR SR UL ARk J Rt 34 (1], B 7 R
P EFH,2020,40(5) 32 - 36.
[8] MSCHE. W HIRBAHE T A2A I M. 43k (W ) 23k 4 B, 2002 .7
+48 - 50.
(9] ZEIY, 2500, D%, 56 A =SB o L e 17 1 7 ik 50 IF ot
[J].97R,2021,30(1) :32 - 37.
[10] iz, Eyeth. # o grm 7.0 M]. Jbst . Bl2# ARk, 2014116 -
117.
[11] 55/ e, F SR PV, 55 T PR B XL Sk 7 EAS 0 R 8 L R 1 52
W[ J]. o E R £ 244 ,2019,37(5) 1583 - 588.
[12] RERME, 20 SRR, 55 I R bR B e W DR A RS [ 1]
AL TH W SINT. 2019,48(11) :40 —43 +47.
[13] Tkt , 205 M BRI, 5. A0Sk LRG0 I A s 1l Jesh J12% (1]
o EA (04 R R, 2014 ,24(8) 12137 - 2144.
[14] BREF, M =, BEARHE, 55, SRR A be o fift (0 Sk IR A F AS 57 3
BRIRAIFFE[T]. Fi1-,2012,33(3) :96 - 97.
[15] TAf, ¥/ T 55 E 5 AR A BM 9 G b sl B a6
TR RG], Wil 42)8 ,2019,43(11) ;1131 - 1141.
[16] FEAIG, 245  MIB W, 55 AL A RS0 A FRBUR S gl [ )] 1B
1h45,2010,29(1) .1 —4 +28.



553 IR, AF 1 SRR TS P BB HX R B IR H R A R ) - 143 -

Property of Bayan Obo Rare Earth Concentrate and Its Influence on the Leac-
hing Rate of Roasted Ore
GUO Chunlei, HOU Shaochun, DA Zongyang, ZHAO Tuo

State Key Laboratory of Bayan Obo Rare Earth Resource Researchers and Comprehensive Ultilization, Baotou 014030, China

Abstract; Due to the continuous changes in the nature of the Bayan Obo raw ore, the physical properties of the rare earth
concentrate have also changed, which affects the REO recovery rate of subsequent smelting process. The physical proper-
ties of Bayan Obo rare earth concentrate were studied through chemical multi — element , particle size, distribution, chemi-
cal phase and mineral composition analysis, and the influence of factors such as particle size, REO grade, iron and phos-
phorus ratio on the roasting and leaching of rare earth concentrate was investigated. The results show that the main impuri-
ty elements in the 53.11% rare earth concentrate of Bayan Obo are CaO, P,0,, I, TFe and Si0,, the distribution rate of
REO in the —30 pm particle size is 90.24% , the light rare earths proportion of lanthanum, cerium, praseodymium and
neodymium is 97.89% totally, and the main rare earth minerals are bastnaesite and monazite; when the particle size of
the rare earth concentrate becomes finer and the water immersion temperature, REO grade and iron — phosphorus ratio in-
crease , All help to increase the REO leaching rate of roasted ore, the suitable mineral — acid ratiois 1 : 1.3 ~1.4, and
the suitable iron — phosphorus ratio is 3 : 1 ~4 : 1. This study has ascertained the physical properties of the Bayan Obo
rare earth concentrate, which provides a theoretical reference for the optimization of the subsequent smelting process.
Key words: Bayan Obo; rare earth concentrate; roasting; leaching rate
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