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ABSTRACT

The separation of valuable metals trom IC chip scrap generated by domestic electronic company was carnied
out using the mechanical beneficiation such as shredding, crushing, screening and magnetic separation. The
distribution of metals in various sizes of crushed IC chip scrap was investigated and metals present i crushed
products was separaled with the magnelic separator, The parlicle size distnibution of crushed IC chip scrap
was 7.5% for-+3mm, 17.0% for 3~1mm and 75.5% for —1mm. The weight loss of crushed IC chip scrap
was 18% when roasted at 700T . The content of metals was 96% for+3 mm, 96% for 3~1 mm, 13% for 1--0.595
mm, 3.7% for 0.595~05. Au of 99% was present m — 1 mm crushed IC chip scrap. N1, Fe, Cu, 5n and Ph
were separated from crushed IC chip scrap by the magnelic separator under 700 and 2,500 (auss.
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Table 1. Chemucal Analysis of Metals in 1C Chip Sc-
rap.

Element Cu | Ni l Fe [ Gn [ Ph{ Al l Au Ag]

Content(wt %)[14.19 3.86'5.36 1.46[0.52 0.08[0.04300.11
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Fig. 1. Flowsheet for Separation of Metals from LC.
Chip Scrap.
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Table 2. Particle Size Dhstribution of Crushed IC Chip

Scrap.
Particle size Distribution
{mm) (wt. )
+3 7.5
3~1 17.0
1~0.595 240
0.595~0.5 12.9
0.0~0.297 14.1
0.267~0.25 40
0.25~0.21 35
—0.21 17.0
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Fig. 2. Thermogravimelric analysis of the Crushed sc-
rap with the respecl lo the particle size.
O 1/0.588, <o 0.498/0.50, O 0.50/0.297
2 0.297/025, 4+: 025/0.21, ®: —0.21 mm

Table 3. Distribution of Metals and Gold in Crushed
IC Chip Scrap.

Particle size| Distribution{w(.%) Composition
{mm) metals Au metals(wt.%) |Au(ppm)
+3 2646 0.1 97.08 2.84
3~1 60 15 09 90.75 2415
1~0.595 11.1 29 12,9 546
0.595~0.5 LY 16 37 66
0.5~0.207 | ¢44 17 0.87 535
0297~025] 001 4 (.9 446
0.25~0.21 — 3 - 387
—0.21 - 30 - 756

1~0.595 mmel| 4 #4212 vlep ol el e 1-0.5656
mmse] 22 Eo] Ze)r). 7lab =¢] ool (Table 2
Pz slELEe wE vhedd FeraE e FRE o
Azl b wel EAwm 1 gae 223y
AA 5% dEyck ¥ JPHEIZEE T00T o A
—1mm2] EsE5E dEa sty g o d=pmr]el abela
21~25%2] FHUasg vehligles, o)7l2 Table
3°1M HE uis)l el —lmme =3 ] JFE =
= o2 AR} gf7] wl B A A~z 18%A
] elel= glolu) weaki] B odge) Ap4E ICH
=Yelle of 18%9) vpeiad Eohmwe] iEe] 3l

511 .1L

1. of Korean Inst. of Resources Recycling, Vol 3, No. 1, 1994



A= Aol g wkeA 10 2zgeyy frigde Pl d A7 41
Table 4. Chemical Composition of Metals in Crushed IC Chip Scrap.
(umt ; wt.%)
Element Cu Ni Fe Pt Sn Au Ag Al
Particle size
+3mm 49.18 16.85 23.9 0.01 081 | 28ippm | 072 0.19
3~1 mm 52.27 12.93 17.77 2.57 6.84 24.15 ppm 0.28 0.32
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Fig. 3. Mass Fraction of Metals Separated from Cru-
shed 1L.C. Chip Scrap by Magnetic Separation.
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Table 5. Recovery Rate of Metals Separated from the Crushed Scrap by Magnetic Scparator.

Particle size Step Recavery (%)
Cu Ni Fe Sn Ph Al Ag
Mag-I 0.02 93.8 931 1.3 1.2 359 34
+3mm Mag-IT 47.1 5.6 6.88 22 23 8.2 64.2
non-Mag-II 527 0.6 Q.02 96.5 96.6 359 1.8
Mag-1 0.4 96.3 95.3 277 331 202 54.8
3~1mm Mag-II 42 3.16 4.65 18.8 9.3 42,6 26.2
non-Mag-II 57.6 .54 0.05 3.5 376 372 19.0
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