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Research on the Beneficiation Process of a Fluorite-Rare Earth Polymetallic Ore in Henan Province
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Abstract: To effectively solve the dual technical problems of separation of fluorite, rare earth and minerals containing calcium,
barium/strontium separation and separation of fluorite and rare earth in a fluorite-rare earth polymetallic ore in Henan
Province, as well as the comprehensive utilization of low-grade molybdenum and lead, the beneficiation process was studied.
The grade of CaF, and REO in the fluorite-rare earth polymetallic ore are 21.73% and 1.56% , respectively, accompanied by
molybdenum and lead, and their grades are 0.055% and 0.54 % , respectively. The content of calcite and barite in the gangue
component is high, and it is closely related to fluorite and rare earth. The principle process of “first flotation enrichment of
molybdenum and lead, then recovery of fluorite and rare earth” and the mineral processing scheme of “fluorite and rare earth
mixed flotation” + “magnetic-gravity combined separation” were adopted. Modified fatty acid collectors CK-1 and CK-2 were
used in combination, and calcium., barium/strontium gangue was strengthened and inhibited by acidified water glass. The
whole process closed circuit test obtained lead concentrate with a Pb grade of 55.12% and a Pb recovery rate of 33.63%;

molybdenum lead intermediate ore with a Mo grade of 3.28% . a Pb grade of 7.95% , a Mo recovery rate of 56.86 % , and a Pb
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recovery rate of 13.03% ; fluorite concentrate with a CaF, grade of 95.41% and a CaF, recovery rate of 79.32%; rare earth

concentrate with a REO grade of 56.83% and a REO recovery rate of 45.10%. The process realizes the efficient recovery of

fluorite and rare earth and the comprehensive utilization of molybdenum and lead, which provides technical support for the

development and utilization of the complex polymetallic ore.

Key words: Fluorite-rare earth polymetallic ore. Beneficiation process, Separation of fluorite and rare earth, Comprehensive recovery
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Table 1 Chemical main element analysis

results of the ore sample %

CaF, REO Mo Pb Si0; K,0O Na; O

21.73 1.56 0.055 0.54 44.75 1.12 0.097

CaCOs; BaSO, SrSO; AL Os MgO Fe; O3 P2 0Os

12.20 6.19 1.71 2.11 0.85 1.85 0.11

TiO, Mn S As Th U B C

0.048 0.22 1.22 0.001 2 0.0055 0.001 3 1.62
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Table 2 REE distribution of the ore sample %

Laz()g Ce()z Prﬁ()n Ndz()g sz();; Euz()3 (}dz()g Tb1()7

28.66  50.58 4.22 12.98 0.74 0.32 0.78 0.11

Dyz()g H()z()3 Erz()g 'I‘mz()g th()4 Luz()g Yz()g

0.24 0.032  0.081 <C0.01 0.076 <C0.01 1.17
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Table 3 Chemical phase analysis results of

molybdenum in the ore sample %
AR 5 s BH AR
B AL 51 0.011 20.00
AL 0.044 80.00
RN i 0.055 100.00
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Table 4 Chemical phase analysis results of
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Table S Mineral composition analysis results

lead in the ore sample % of the ore sample %
o P Ry Bh WD RRmEe meea Wieh A
p 21.73 1.82 0.63 0.88 0.02 0.021
o fe 0.25 16.30 L S
AT 0.22 40.74 0.28 0.11 0.13 0.25 0.14 6.19
YR 0.05 9.26 KEA FaES KA WA [N A7 oh)
. ‘ 1.71 43.52 4.78 0.42 0.34 3.01
LR B 0-02 570 TWh  Faf @ih BkO  &an It
REN i 0.54 100.00 11.75 0.86 0.55 0.18 0.13 0.549
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Fig.1 Optical microscope analysis results of the ore sample
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Table 6 Comparison test results of rare earth and fluorite separation process %
. e [l i 5
HELL PR s CaF, REO CaF, REO
ALK 5 8.36 12.72 0.70 4.90 4,07
i+ HURE 5~ 2.25 20.05 20.32 2.08 31.78
4 Wl BB - — AR B 9.38 90.31 5.41 39.05 35.27
PRI A WP 19.64 48.79 1.07 44.17 14.61
R 60.37 3.52 0.34 9.80 14.27
S 100.00 21.69 1.44 100.00 100.00
""""""""""""""""""""""""""" WyOELEST 0 sa49 1270 073 510 425
i+ HUKE 5~ 1.33 30.18 38.97 1.90 35.56
WA 5% IR - HATRURE B 8.96 92.80 3.59 39.35 22.07
PR SY BS ekile 20.41 15.91 1.68 14.35 23.52
R 60.81 3.23 0.35 9.30 14.60
B 100.00 21.13 1.46 100.00 100.00
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Fig.2 Proposed principle mineral processing process flow  /
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Table 7 Closed circuit test results of molybdenum and lead flotation %
| =Ry %7
o - e EEE
ke s Mo Pb CaF» REO Mo Pb CaF, REO
AT 0.35 0.480 55.12 1.02 0.42 3.10 33.63 0.02 0.09
AP 0.94 3.280 7.95 13.37 1.09 56.86 13.03 0.58 0.66
AR 98.71 0.022 0.31 21.73 1.57 40.04 53.34 99.40 99.25
4 100.00 0.054 0.57 21.58 1.56 100.00 100.00 100.00 100.00
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Fig.8 Collector types test results of
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Fig.9 Closed circuit test process of fluorite and rare earth flotation
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Table 8 Closed circuit test results of fluorite and rare earth flotation %
TEA b T
bR T o] < e n
FTARTL L TR CaF, REO CaFs REO
WO R LIRS R 19.43 90.78 5.12 81.17 63.28
- X BH 2 13.35 11.56 1.05 7.10 8.92
I
RSN ED B 1 67.22 3.79 0.65 11.73 27.80
HAE R 100.00 21.73 1.57 100.00 100.00
WamtIRaET 21.53 84.38 4.68 83.61 64.07
e i 3R 9] ==%n 78.47 4.54 0.72 16.39 35.93
AR 100.00 21.73 1.57 100.00 100.00
HERTIRARE R BABIHBABER
WRME | 12T Table 9 Separation test results of fluorite and rare earth
%
smngl 157 v i e
7R R
" CaF, REO  CaF;  REO
- 0,
el R %l L h 93.53  95.41  1.54  98.30  28.15
IR i L K50 6.47 23.87  56.83 1.70 71.85
WA LIRARS 100.00  90.78 5.12 100.00  100.00
\/ \
L= HEWY 35 2HREARKKEER
10 EEHIHERBERE Fe ISR S AT - ke a fRs 7 R

Fig.10 Separation test process of fluorite and rare earth W T2 R e E T 84 e A JF 0 IR T4 3
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Table 10 Full process closed circuit test results %

- e it oL i Al i % :
Mo Pb CaF, REO Mo Pb CaF, REO
HAE W 0.35 0.480 55.12 1.02 0.42 3.10 33.63 0.02 0.09
ey 0.94 3.280 7.95 13.37 1.09 56.86 13.03 0.58 0.67
#AARE 17.94 0.062 0.22 95.41 1.54 20.50 6.89 79.32 17.68
i 1.24 0.440 0.92 23.87 56.83 10.05 1.99 1.37 45.10
B 2 13.18 0.019 0.37 11.56 1.05 4.61 8.56 7.06 8.86
=27 66.35 0.004 0.31 3.79 0.65 4.88 35.90 11.65 27.60
JRa 100.00 0.054 0.57 21.58 1.56 100.00 100.00 100.00 100.00
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