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Abstract;: With the lepidolite flotation tailings from Yichun of Jiangxi Province taken for search, effects of different
combined processing techniques of magnetic separation and gravity separation on recoveries of tantalum, niobium and tin
were compared based on its process mineralogy. It is found that the processing technique of magnetic separation
combined with gravity separation, and stepwise gravity separation can lead to a Ta-Nb-Sn concentrate with higher grades
but lower recoveries; while a combined process consisting of classification, gravity separation with spiral chute and then
with a shaking table can produce a Ta-Nb-Sn concentrate with grades including 5.57% Ta,0O,, 7.56% Nb,O, and
45.63% Sn0,, at corresponding recoveries of 41.66% , 42.28% and 31.07%.
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Table 2 Mineral compositions of raw ore %
A% fHRA KA =R BBA BERA A BA
39.18 4443  13.57 0.63 1.17 0.45 0.03 0.025

TR/REBT R (B 8T REERET SIeO RIS b
0.01 0.005

0.0001 0.01 0.06 0.60
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Table 3 Particle size distribution of raw ore

WL % IIAE/ Yo
Riiz/ 3% /0
e /mm R e Tay05 50, Ta;05 Nb,0; a0,
+0.25 1749 0.0014 0.0026 0.026 685 830 10.57

-0.25+0.15 36.62 0.0015 0.0024 0.032 15.36 16.05 27.23
-0.15+0.074 19.70 0.0054 0.0085 0.058 29.75 30.57 26.56
-0.074+0.038 22.43 0.0064 0.0096 0.063 40.15 39.31 32.84
-0.038 3.76 0.0075 0.0084 0.032 7.89 5.77 2.80
A1t 100.00 0.0036 0.0055 0.043 100.00 100.00 100.00
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Table 4 Mineral analysis of raw ore in different size fraction

Y 7 ANEVRE (mm) 77 T4 i (R S3ER) / %
£1 BEFUZESTENNER(REHH) 23 AR +0.25  0.15~0.25 0.074~0.15 0.038~0.074 -0.038
. . MY MR (T 0 0 0.02 0.03 0.01
Table 1 ~ Multi-elemental analysis of raw ore % B PYe <0.01 0 0.02 0.06 026
Ta, 05 Nb, 0 Sn0, Si0, AlL,0, K,0 4 WA 0 0.02 0.01 0.07 0.39
Y SRy 0 0 0.03 0.03 0.13
Na,O Ca0 MgO Fe,0, TiO, A 20.04  30.79 38.29 37.61 3522
kA iR 17.57 15.65 14.62 14.41 14.47
3.83 0.40 0.035 0.30 0.008 5 Y Bz B 6.45 1.32 1.19 1.44 1.77
[ 2.56 2.15 2.55 3.70 3.88
— T . NN HAUIKA T 0.38 0.73 0.67 1.08 2.05
KB S 9 3 B AL (MLA) X5 50 #4785 P 41 4t 100.00  100.00  100.00 100.00  100.00
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Fig.1 Test results with different magnetic field intensities
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Fig.2  Flowchart of gravity separation for magnetic concentrate
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Table 5 Test results of gravity separation of magnetic concentrate

K Vel EhE/ % PRl T/ %

ZFE PE/% Ta,05 Nb,O; Sn0, Ta,O5 Nb,O5 SnO,
WIRKER 085  6.06 7.44 3931 71.52 67.25 59.10
WIRPE  3.64 017  0.19 402 859 735 25.89
FERREH 9551  0.015 0.025 0.09 19.89 2540 15.01
455 100.00  0.072  0.094 0.57 100.00 100.00 100.00
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Table 6 Test results of gravity separation with spiral chute

L/ % I/ %
TR TR % Ta,O05 Nb,O5 SnO, Ta,05 Nb,O5 SnO,
it 9.16 0.016 0.028 0.24 40.72 44.23 52.35
=220 90.84  0.0023 0.0036 0.022 59.28 55.77 47.65
5% 100.00  0.0036 0.0058 0.042 100.00 100.00 100.00
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Fig.3 Flowchart for cleaning stage with shaking table

for concentrate from spiral chute
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Table 7 Test results of cleaning stage with shaking table

for concentrate from spiral chute
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Table 8 Test results of classification followed by gravity separation

with spiral chute

5 fElk i/ % Pl T3/ %
PERRATR e
J°#/% Ta,05 Nb,Os Sn0O, Ta,05 Nb,O5 SnO,

Righs FEE AR A/ % PR [T %/ %
mm  ZFR #FE/% Ta,05 Nb,05 Sn0, Ta,05 Nb,Os SnO,

EARRES 038 268  4.65 39.82 60.86 62.39 63.18
ETH 234 0072 0.081 036 10.07 6.69  3.52
FERER 97.28  0.005 0.009 0.082 29.07 30.92 33.30
59 100.00  0.017 0.028 0.24 100.00 100.00 100.00
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Fig.4 Flowchart of classification followed by gravity separation

with spiral chute
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Fig.5 Flowchart for cleaning stage with shaking table for

=0.15 mm concentrate from spiral chute
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Table 9  Test results of cleaning stage with shaking table for

—0.15 mm concentrate from spiral chute

J el WL/ % Ve IRl 2, %
HW T7H/% Tay,05 NbyOs SnO, Ta,05 Nb,Os  SnO,

RS 094 557 7.56  45.63 79.48 78.99  65.43
WIRPE 354 022 021 446 11.82 826 24.08
FERES 95.52  0.006 0.012 0.072 870 12.74 10.49

5% 100.00  0.066 0.090 0.66 100.00 100.00 100.00
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