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Abstract

The study to obtain tantalum concentration from electronic components (ECs) on Printed circuit board assembly (PCBA) of
laptop was conducted. Electronic components on laptop PCBA were detached from boards by using self-developed experimental
apparatus. The detached electronic components were sieved and 93.2 wt.% of tantalum capacitors were concentrated from the
size interval from 2.80 mm to 6.35 mm. The tantalum capacitors were pulverized by hammer mill and electrodes (anode and
cathode) were removed from the grinding products by using magnetic separators under the magnetic force of 300 Gauss. Finally,
tantalum concentrate was concentrated from the magnetic separator products by using Knelson concentrator, and the maximum
efficiency of 76.9% was achieved under the operating condition of bowl rotating speed of 200 rpm, and fluidizing water flowrate
of 7 L/min. The grade and recovery of Ta concentrate under the condition were 81.1% and 78.8%, respectively.
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Fig. 1. Schematic of Self-developed disassembly electronic
components device.
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Fig. 2. Schematic illustration of SMD (Surface mounted
device) type Tantalum capacitor.
Table 1. Composition of Tantalum Capacitor from ICP-AES
(Unit: wt.%)
Ta Mn Si02 Ag Sn etc.
44.20 17.50 16.23 3.30 0.30 18.47
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Fig. 3. Flowchart of Tantalum concentration process for laptop LCBA.
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Fig. 5. Schematic diagrams of Knelson concentrator: (a) Conceptual graphic, (b) Two dominant forces in the concentration
chamber.
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Fig. 7. Separation efficiency under different bowl rotating
number and fluidizing water flowrate.
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Fig. 8. Grade and Recovery vs. fluidizing water flowrate
(N=200 rpm).
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Table 2. Yield of magnetic separation for pulverized Tantalum capacitor at 300 Gauss

Ta capacitor Sieving Magnetic separation
Magnetic: 7.46 wt.%
-1,000 +125 um 73.46 wt% (Cross-belt type)
Non-magnetic: 66.00 wt.%
100 wt.%
Magnetic: 0.49 wt.%
-125 um 26.54 wt.% (Drum type)

Non-magnetic: 26.05 wt.%

Separation efficiency(%)

Fludizing water(L/min)

Fig. 9. Separation efficiency vs. fluidizing water flowrate

(N=200 rpm).
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