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Recovery of Tantalum Anode from Waste Tantalum Condenser by Air Classification

'*'Sang-Bae Kim, Sung-Baek Cho, Keon-Joon Cho, Yoon-Jong Kim*, and Jae-Chun Lee, Won-Baek Kim

Mineral and Materials Processing Division, Korea Institute of Geoscience and Mineral Resources, Daejeon, Korea 305-350
*Division of Advanced Mat. Sci. & Eng., PaiChai Univ, Daejon 302-735

2 ¢

H eeg fdlxo] il BEE anodeE FH< Wo e IpEiaA o, dd=Re, 742 A a8n 37 € 2
e F3slact. gAEe s -°r]3H % AZRME ARt HEE FA N 8 mesh oFt= dfahd, tiFE-e] ©EEF anodes d3
] gl Ees o) Foix} AR k] WAl vt HA] e 4 Eﬁi A skiE A 82 8/10 mesh, 10/18 mesh, -18 mesh
=

£33 A3 S5EZL 810 mesh YAtoll, BEE anodes meshol] 2 EZ 3, .18 meshol = B R o] 71.5%=

| &g anode} FEHELEG Rt GA ol FoldE ;_‘ ASALh AEAE 9% T FHo BelEed U89 ¢
ol e} 2A Fel7k glo), 4R FLEELe] drMdAelAY FEE anodest DAL o] Fo)AA Fot FEHEE AASL
62.3%% H)T3 AzsIch. B2 anodett dR2| BEE A% dxd 7] BFYE 49, 7 A5 F4 78S 47 39mY
h, 32 mh., 20 m/h.2 VeIt HAe] 2702 348 EEF anode®] AARES 4939 wt.%, 2F AR TR 9747 wt BB
% anode, 09 3wt %A, 1.61 wt%2EL R BEF anode AFEE 94.45%°) AT

o

FHol: ¥ wEg T, SAEY, AHAE, 3] B, A5

Abstract

Physical separation containing grinding, sieving, dry magnetic separation and air classification were carried out in order to
recover Ta anode from waste Ta condenser. Roll crusher was used for the liberation of resin and metals in closed circuit system.
The liberation between Ta anode and resin was easily achieved, whereas some of metals did not liberated from the Ta anode
when the waste condenser was crushed below 8 mesh. When the crushed sample were divided into 8/10 mesh, 10/18 mesh and
-18 mesh, metals was mainly remained in 8/10 mesh in contrast to Ta anode was in +18 mesh. It was shown that resin was more
easily crushed rather than metals from the result of that resin content was 71.5% in -18 mesh. The liberation efficiency was dif-
ferent with the input size of the crushed sample and average efficiency was 62.3% due to the locked Ta anode particles. The
results of air classification test for the crushed samples showed that optimal air flow are 39 m*h., 32 m*h., 20 m*h. respectively.
When the sample were separated with optimal condition, 94.45% Ta anode containing 97.47 wt.% Ta anode, 0.93 wt.% resin.
1.61 wt.% metal was recovered with 49.39 wt.% yield.
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Fig. 1. Photograph of Multiplex Laboratory Classifier.
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Fig. 2. Flowdiagram of Test for Recovery of Tantalum
Anode in Waste Tantalum Condenser.
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Fig. 3. Photographs of waste condenser and crushed samples.
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Table 1. Result of Sieve Analysis Test on Crushed Sample.

16.46 wt.%, BIAHY AHEe] AAhE-8 83.54 wt.%C] Utk
&8 7.64wt.% Ta, 691 wt.%

Fracture Yield Grade (%) Distribution (%)

(mesh) (wt.%) Ta Resin Metal Ta Resin Metal
8/10 22.10 59.35 20.31 20.34 25.73 11.41 46.45
10/18 49.92 60.30 29.76 9.94 59.06 37.75 51.27

-18 27.98 27.70 71.51 0.79 15.21 50.84 2.28

Total 100.00 50.97 39.35 9.68 100.00 100.00 100.00
Table 2. Result of Magnetic Separation Test on Sieved Samples.

Fracture Yield Grade (%) Metal Yield

(mesh) Froducts (wt.%) Ta Resin Metal (%)

Non Mag. 83.54 69.54 22.95 7.51

8/10 Mag. 16.46 7.64 6.91 85.45 69.15
Total 100.00 59.35 2031 20.34
Non Mag. 95.43 62.81 30.96 6.23

10/18 Mag. 4.57 7.95 4.73 87.32 40.16
Total 100.00 60.30 29.76 9.94
Non Mag. 99.51 27.83 71.86 0.31

-18 Mag. 0.49 - 1.05 98.95 61.12
Total 100.00 2770 71.51 0.79
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Fig. 4. Photographs of various kinds of O/F and U/F products classified with different air volume.
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Table 3. Result of Air Classification Test as a Function of Air Volume for 8/10 mesh Fracture.

2e WS HRl 71 Ak

Air vol. Yield Grade (%) Ta Recovery

(/hr.) Products (wt.%) Ta resin Metal (%)
U/F 77.31 88.64 4.63 6.73

30 O/F 22.69 448 85.37 10.15 98.54
Total 100.00 69.54 2295 7.51
U/F 75.21 90.82 452 4.66

33 O/F 24.79 498 78.85 16.17 98.22
Total 100.00 69.54 22.95 7.51
U/F 7211 94.07 2.29 3.64

36 O/F 27.89 6.12 76.35 17.53 9755
Total 100.00 69.54 22.95 7.51
U/F 69.31 97.16 1.24 1.60

39 O/F 30.69 7.16 71.98 20.86 96.84
Total 100.00 69.54 2295 7.51

Table 4. Result of Air Classification Test as a Function of Air Volume for 10/18 mesh Fracture.
Air vol. Yield Grade (%) Ta Recovery

(m'fhe) product (w.%) o Resin Mo (%)
U/F 75.42 82.70 10.32 6.98

26 O/F 24.58 1.77 94.29 3.94 99.31
Total 100.00 62.81 30.96 6.23
U/F 70.61 87.49 7.12 5.39

29 O/F 29.39 352 88.25 8.23 98.35
Total 100.00 62.81 30.96 6.23
U/F 61.35 97.66 0.36 1.98

32 O/F 38.69 7.49 79.52 12.99 95.39
Total 100.00 62.81 30.96 6.23
U/F 60.62 98.52 - 1.48

35 O/F 39.38 7.83 78.61 13.56 95.09
Total 100.00 62.81 30.96 6.23
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Table 5. Result of Air Classification Test as a Function of Air Volume for -18 mesh Fracture.

Air vol. Yield Grade (%) Ta Recovery
(i) Froducts (%) T Resin Mot @)
U/F 26.48 9722 2.65 0.13
20 O/F 73.52 2.84 96.79 0.37 92.50
Total 100.00 2783 71.86 0.31
U/F 23.58 100.00 - -
23 O/F 76.42 5.56 94.03 041 84.73
Total 100.00 27.83 71.86 0.31
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Fig. 5. Summary of Test for Re covery of Tantalum Anode from Waste Tantalum Condenser.
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