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New Continuous Centrifugal Concentrator
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Abstract; The composition of the tungsten slime from a tungsten concentrator in Jiangxi Province is complex,
and the produced tungsten concentrate is of low grade and cannot be used directly. In view of the characteristics of
fine particle size.61.07% of WO; present in the —0. 038 mm fraction, wide particle size distribution and associated
wolframite and scheelite for the tungsten slime,a new FLOTATION-GRAVITY combined process of pre-flotation of
sulfide minerals-WQ; bearing minerals slime flotation to remove gangue-vertical continuous centrifuge concentrator
cleaning was developed, and tungsten concentrates with WO, grade of 31.64% at 84.67% WO, recovery were
obtained. The independent developed LL vertical continuous centrifugal concentrator has good separation effect on
tungsten slime and works well combined with flotation circuit.
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Table 1 Multi-component analysis results of
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Table 3 Particle size and metal distribution of the sample

Size/ Yeild/ % WO, Distribution/ %

pm Individual Accumulated grade/% Individual Accumulated

+74 17.78 17.78 0.27 9.06 9.06
—74+45 13.31 31.09 0. 46 11.55 20. 61
—45+38 13.3 44. 39 0.73 18. 32 38.93
—38+19 18.64 63.03 0. 85 29. 89 68. 82
—19+10 20.71 83. 74 0. 49 19. 15 87.97

—10 16. 26 100. 0 0. 39 12.03 100. 0

Total 100. 0 0. 53 100. 0

tungsten slime samples /%
Components| WO;3 Cu Bi Mo Sn S
Content 0.53 0. 14 0.074 0.024 0.07 0.47
Components Fe Pb SiO; CaO Al O; | MgO
Content 3. 87 0.013 80. 32 2. 83 7.31 1.22
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Table 2 Phase analysis of tungsten minerals /%
Phase Wolframite  Scheelite Tungstite Total
Content 3.84 0. 96 0.09 4. 89
Distribution 78.53 19. 63 1. 84 100. 0
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1-mechanical case;2-pneumatic pinch valve;3-drum;

4-tailings chute;5-concentrate chute;6-bracket;
7-motor;8-feeding pipe;9-tailings discharge port;
10-concentrate discharge port;11-rotating shaft;

12-rotating connection
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Fig. 1 Centrifugal concentrator model
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Table 4 Results of collector type tests /%

Collector Type Yeild WO; grade WOj; recovery
GYB 5.93 6.23 71.21
Oxidized paraffin soap 9.74 4.34 82. 84
Benzyl arsine acid 5.30 5.78 55.72
Benzohydroxamic acid 5.07 7.12 66. 90

Oxyparaffin soa

Benzohyiiioxamic aciZ?—I D) 8.1 o7 88.25
Oxyparaffin soapt+GYB(1: 1) 8.68 5.15 87.62
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Fig. 2 Results of collector dosage tests
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Fig. 3 Results of collector ratio tests
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Table 5 Values of each level in two-factor and

three-level orthogonal test
By :Low B;:Medium B;:High

Factor
Level Level Level
A} :Dosage of Water glass/
1 000 1 250 1 500
(gt H)
A, :Dosage of sodium fluosilicate/
250 500 750

(get™H)
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Table 6 Two-factor and three-level orthogonal test results

/%

Test serial number Yeild WOj; grade WO; recovery
A1 B, 8.35 5.57 88.28
A1 B, 7.47 6.09 86.79
A1 B; 6. 75 6. 43 82.19
Ay By 7.89 5.90 87. 45
Ay By 7.33 6.15 85.59
Ay By 7.15 6.21 83.76
A3 By 7. 80 5.81 85. 89
A;B;, 6. 82 6. 40 83.13
A3 Bs 5.93 7.02 78.16
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Fig. 4 Cone angle test results of centrifugal drum
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Fig. 5 Test results of centrifugal drum speed
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Fig. 6 Test results of feed concentration

1 &6 AT L B 25 VR R A BE n,  A URL B 0
Y6 TR B0 5 kA P TR e
2% S A 5 BRAG . UL AR e TR R AR, M 4
W 10 Yo L R e
2.3.4 S IRF R A

25 10 0 23 5 W BT () RO R B S S ) AR
U V& AR BIE] 3 IR ORI 58 T A IR B
RN BRSO R IR 25 S LA 7

24 100
22+
- 490
'
20+ AxA
2 . o s
% 18+ A/ E
o
= e
= 16 E
14F —A— WO, grade 160
—0— WO, recovery
12 L L L L 50

10 15 20 25

Volume rate of ore feeding/(L - min™")

B7 Sy hRERLEER

Fig. 7 Results of feed volume rate tests for
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Fig. 8 Results of enrichment time tests
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Fig. 9 Closed-circuit test flowsheet for tungsten slime
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Table 7 Results of closed-circuit test for tungsten slime /%
. Grade Recovery
Products Yeild - -
WO; Cu Mo Bi S WOs3 Cu Mo Bi S
Bulk sulfide concentrate 2.07 0. 56 5. 88 3.22 0. 86 18.61 2.19 86.92 91. 32 84. 32 81.97
Tungsten concentrates 1.42 31. 64 0.105 0.131 0.032 0. 374 84. 67 1. 06 2.54 2.13 1.13
Tailings 96.51 0.072 0.017 0. 005 0.003 0.082 13. 14 12.02 6. 14 13.55 16. 90
Tungsten slime 100. 0 0.53 0. 14 0.073 0.021 0. 47 100. 0 100. 0 100. 0 100. 0 100. 0
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