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Table 1 Results of chemical multi — element analysis of raw ore

JEE 1,0 Ta,0, Nb,O; Rb,0 Cs,0 BeO Sn F MnO Ti

“HE/% 2.23 0.03 0.01 0.41 0.02 0.05 0.04 0.21 0.210.02
JtE  Ca0
EH/% 0.70 0.68 15.06 73.20 2.91 2.39 2.91 0.16 0.14

MgO ALO, Si0, Na,0 K,0 Fe S P

F&2 JEHT XRD 54N E 45

Table 2 XRD results of mineral composition of raw ore

TR PR SR MG sk WS SRS R
Ha/%  0.028 0.023 14.308 25.857 4.007 0.521 0.552
TR BKA BIRA HNA NG BatE Batk b

28.528  9.342  3.912 1.607 7.133 0.615 3.563
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Table 3 Float — sink test results of raw ore
B R L0 SRS RS DU ()
(g-em™) /% [Jfi/% F%/% % F2R%  Whi% 7RR%
-2.50 3.24 0.00 0.00 0.00 3.24 2.24 100.00
2.50~2.60 1.26 0.15 0.08 0.04 4.50 2.31 96.76
2.60~2.70 11.87 0.65 3.44 0.48 16.37 2.34  95.50
2.70 ~2.80 17.62 0.70 5.51 0.59 33.99 2.58 83.63
2.80~2.9018.72 1.30 10. 86 0.84 52.71 3.08 66.01
2.90~3.00 9.33 1.50 6.25 0.94 62.04 3.78 47.29
3
3
5

3.00~3.10 6.81 .30 10.03 1.17 68.85 4.35 37.96
3.10~3.2010.73 .20 15.33 1.45 79.58 4.57 31.15

+3.20 20.42 .30 48.32 2.24  100.00 5.30 20.42
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Fig. 1 Original design flotation process
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Fig. 2 Original design heavy medium separation process
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Table 4 Lithium concentrate index of the original process

Srik LY FER/ % Li,O §ifi/%  Li,O [/ %
FERTE 28.66 5.20 66.50
AT L 30.42 4.30 58.42
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Fig. 3 Structure optimization results of hydrocyclones
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Fig. 4 Effect of medium density on grade, recovery and yield of

X and Y type dense medium cyclone
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Fig. 5 Effect of medium density on grade, recovery and yield af-
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Table 5 Quality improvement results of spiral chute
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Fig. 6 Heavy medium cyclone — flotation combined process
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Study on Technology Optimization of Heavy Medium Separation — Flotation for
a Spodumene Ore
CONG Longfei', LUO Jiajiang', GU Yuan', ZHOU Changchun®, QU Xianmin®

1 Weihai Shangpin mechanical equipment technology Co. Lid, Weihai 264200, Shandong, China;
2 School of Chemical Engineering and Technology, China University of Mining and Technology, Xuzhou 221116, Jiangsu, China;
3 Shandong Special Equipment Inspection Institute Weihai Branch, Weihai 264200, Shandong, China

Abstract; In order to improve the 1 200 t/d heavy medium separation process of a spodumene concentrator in Shandong
province, based on the original flotation and heavy medium separation data and combined with the flotation test of broken
ore, the combined heavy medium flotation separation process was used to carry out the beneficiation experiment. The re-
sults show that heavy medium separation is feasible for spodumene ore. The main valuable ore is spodumene and tantalum
niobite, gangue is quartz, feldspar, mica, etc. The new NTMC500 —-350/400 — T cyclone separation effect is obviously
improved. When the separation density is 2. 90 g/cm’ and Li, O grade is 4. 30% , the recovery rate of type X Li, O is about
7.00% higher than that of type Y. After the improved heavy medium process, chemical grade lithium concentrate with
Li,O grade of 5.20% was obtained when the separation density of one stage was 2.80 g/cm’ and that of the second stage
was 3.15 g/cm’. The combined separation process will input the heavy medium ore into the flotation process, respectively,
to maximize the utilization of resources, and obtain the separation index of Li,O grade of 5.20% , Li,O recovery of
83.43% , the fine mineral rate of 35.46% , to solve the problems of heavy medium separation medium ore where about,
the flotation process into grinding, high operation cost, high raw ore loss rate.

Key words: spodumene; heavy medium separation; flotation; spiral chute; joint separation
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