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Study on Green Synchronous Recovery Technology of Rare Earth Minerals and

Fluorite from a Complex Fluorite-type Rare Earth Ore
LIU Nengyun. XIONG Wenliang, ZHANG Lijun, CHEN Da, LIN Huijie, LI Xiaoyu
(Chinese Academy of Geological Sciences, Institute of Mineral Utilization of Mineral Resources,
Chengdu 610041, China)

Abstract: The fluorite type rare earth ore flotation is an ore dressing process, which generally adopts
a depressant ant for inhibiting fluorite and other gangue minerals and a hydroxamic acid collector for
preferential flotation of rare earth minerals, the rare earth concentrate obtained by flotation is subjected to
magnetic separation and purification to obtain final rare earth concentrate, and then fluorite is recovered
from rare earth flotation tailings. Although the process and the reagent efficiently recover the rare earth
minerals in the fluorite type rare earth ore, however, the oxime collectors have certain toxicity, and
fluorite is strongly depressed during the preferential flotation of rare earth minerals, which is not conducive
to the subsequent flotation recovery. Therefore, for a complex refractory fluorite-type rare earth ore, the
main useful minerals being rare earth and fluorite with REO grade 1.526% and CaF, grade 16.128% , and
the total REO content of the ore being 80.24% ., 13.28% and 5.82% are respectively, a technology of
synchronous flotation of rare earth and fluorite followed by separation of rare earth from fluorite is
developed by using non-toxic reagents. A specific beneficiation scheme is adopted as follows: ore sample
grinding-impurity removal by sulfur flotation-synchronous flotation of rare earth and fluorite from sulfur-
flotation tailings-flotation and magnetic separation for bulk concentrate, and finally rare earth concentrate
with REO grade of 53.81% and REO recovery of 52.56% and a fluorite concentrate with CaF, grade of
92.03% and CaF, recovery of 67.77% are obtained by the locked-cycle tests. The green synchronous
recovery of rare earth and fluorite in fluorite type rare earth ore is thus realized, and a referential method is

provided for the separation and purification of rare earth fluorite mixed concentrate.

Key words: rare earth; fluorite; flotation; comprehensive recovery; green reagent
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Table 1 Results of main chemical component analysis of the ore sample /%
%45 O CaF, Naz O MgO Al Oy SiO; P S Cl Pb
o 4. 782 16. 128 0. 039 0. 552 1. 161 59. 033 0.176 1.428 0.019 0. 407
5 K, O CaO TiO; Cu Zn Rb SrO Mn TFe Bi
G 0.738 16. 72 0.063 0. 008 0. 035 0.002 2.43 0. 283 1.015 0. 003
% Ni Y205 Mo BaO W TREO La, O Ce; O3 Pr, Oy Nd. Oy
8= 0. 004 0.014 0. 037 2.375 0.022 1.512 0.526 0.710 0.056 0.178
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Table 2 Distribution of REO in various minerals of the ore sample /%
REO #1531 R A TR (CkERe) Fap AT Tk R #h it
i 1.21 0. 20 0. 09 0.01 0. 00 0. 00 1.51
ik 80. 24 13.28 5. 82 0.33 0. 20 0.13 100. 00
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Table 3 Mineral compositions of the ore sample /%
) 4 B 1138 AT Ji i1 G Rl FUBR T B Btk BERET B B
B 65. 92 16.13 4.41 4.46 1. 16 0.99 0.43 1.43
W 2 Fr WA FHCA it L R AR B KA e J5 B HoAt
S 0. 02 0.41 0. 24 0.15 0. 06 0. 04 0.01 3.29
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% 4 The dissociation of main minerals with different grinding fineness /%
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Fig. 1 Flowsheet of rougher grinding fineness tests
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Fig. 2 Results of rougher grinding fineness tests
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Fig. 3 Results of rougher collector type tests
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Fig. 4 Results of collector type tests
SGEZEAUMGITRAY . BAEAT YRR
R kA7 87 1 4 53 >R AN [ 288 0 400 < 550 24 i i) 41 5
00 790 00 L R - K BB R T R L TR B A R
R KB AR AN . L CF-1 HIRA T
VAL e AW TR . 4 O 400 g/t R AT R 40 i 55 Aef
J(TE - PE Jy RIFE BE B 4 . A X 70 i & 800~
1800 i & 12X 55, 140 Y A2 W] 141 3, ik B 25 R DL I&T 5.,
HII&l 5 AT SR AT DF AR 40 1 550 1R & 7 2EHLRS
" REO M1 CaF, fi i 15 A 400 4550 A 3z L {5 REO A1
Cal, [ A 3 5] 8 1 29 2~5 F1 1 ~6 A7 70 a5 ik
HHURE T REO Fl CaF, [ R 4390 35 51 83. 73 % .
93. 480 , UL W] DF XJ ik £1 R BOREAF . 56 F K.

B A SR AT ) DF Sy 18 5 37 2R e 4l 51

100 WM REOM i  BEEY REOI=:
o0 CaF,ifi =] CaF, R —
80+ — — —
s 70k 5 — X —
= — ] X1 —
3 = — = —
= SHE::= =
E 50} o= — ) —
. R — R —
= R — — —]
S wor g:;:§:= 7=l = 7:E
RE— — ’RG—] —]
N7 S = U —
—] — RS —
g = = = =
= = ke =
S = = —
10F = — e —
X S = = =

P (200) W (100) F5IE:(100) DF(200)
A (100) PE(100)

IR B w /(g - )
B S HEMEIFHELEER
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Fig. 7 Results of rougher pH value tests
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Fig. 9 Results of rougher sodium silicate dosage tests
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Table 5 Results of separation tests on mixed concentrate /%
=y 3%
- - = % i oL (AR &
ELE A . REO CaF, REO CaF,
e LB~ 8.02 54. 21 14.12 83.71 1. 34
_— WAONE 88. 42 0.87 93. 34 14. 81 97.08
" Lk 3.56 2.16 37.82 1.48 1.58
A IR AR 100. 0 5.19 85.01 100. 0 100. 0
i 5w 7.35 44.96 30. 31 63. 85 2.58
Tk ARG 92. 65 2.02 90. 78 36. 15 97. 42
WEEARAKEY 100. 0 5.18 86. 33 100. 0 100.0
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i RE 22 TS T e A i o — LS RS L2 A
RN LM E AR AR PR L IRAR 0 R 6
MK 20K pH (H0 4~5, LA 5] DF il il 2%
A1 LA CF-1 2 il W) 2647 DY 9 - F 3 A 97 326 20
B AR B AR S — R R R Y 2l —
R T B 25 7 206 0 1 PP AR R (9 A0 U T ) A 21

ARG SR R 1 R0 At JL YR VR 1B 43 B A IR W A
Fhd w2, IF R U R WL B 13, 5 25 R I
F 6, & 6 AIAL JF B T 3K 18 REO & 7k
56.12%  REO [a] 4t 4 34.53% By # + K o
CaF, i fi7 92.28% ., CaF, o] Yi 3R 53.80% ) & f71
Ko,
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Table 6 Results of the open-circuit tests /%

. ) A Il i
A P REO CaF, REO CaF»
iy 8.78 1. 35 3.68 7. 84 2.00
T+ kw5 0.93 56. 12 8. 83 34.53 0.51
AR 9. 44 0. 86 92. 28 5.37 53. 80
1 14. 24 3. 24 32.56 30. 53 28. 64
2 0. 48 0. 89 71. 10 0. 28 2.10
B 66.13 0.49 3.17 21.45 12.95
B 100. 0 1.51 16.19 100. 0 100. 0
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Fig. 13 Flowsheet of the open-circuit tests
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Table 7 Results of the locked-cycle tests /%

- . e ful i R
TR AR o REO CaF, REO CaF,
ki 8.14 1.43 3.74 7.69 1.89
T LR 1.48 53.81 22.31 52.56 2.04
WA 11.88 0. 87 92.03 6.83 67.77
t0n 78.51 0. 63 5.82 32.93 28. 30
F 100. 0 1.51 16.13 100. 0 100. 0
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