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A AFEE T AREAIVES ASE A5
st #)7] ARpe] B o - wiEEA X

Table 1. Estimation of Obsolete Personal Computer in

Korea'" (&H)

= 95 ‘96 |- 97 | 98 '99 . | 2000
PloiEzbAs | 403 637 665 805 1,154 1,386
C A H7)%F 121 191 200 242 346 416
Thjgdag | 163 | 213 | 237 415 | 469 | 703
BIEEHES 49 64 71 125 141 211

Table 2. Production of Mobile Cellular Phone in the

World'® (H4oh
'95 97 '99 2001 | 2003
A|A 150 200 300 380 420
Ent) 1 6 35 55 75
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Fig. 1. The Schematic diagram of recovery materials from

the obsolete electronics.'”
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Table 3. Estim?tion of Recovery of Materials from the Obsolete

605i) RRIAL ofaisigak
180-360 kg
1,380-5,400 kg
60t
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1,200t

300t

1,800t

4,200t
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A9 #7129 At 2ol e Fis) e |
P2 F1EsuATT

a
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24 9 71RE2 AR, RYEE housing(ZakA
E)7 CRTE EAl= housing(Z2}2H, 7393} PCBF
(main board ¥ 7]€}) 18]3 7|HE= g3 PCBE
2 745 vk FoiEel 79 housing(Z&h2H,
%), 4YEAIT, PCB ¥ #iEjgloln, THUHE 23
gk 7]e} AR 717 5= 3R housing @ PCBH=E
AEoigiTt 7171 & Aol we} of7ke] 2ol Fe] 9l
S U2 HEFA7) 7 A - B2 - 3 3
Ag AXAE 2y F Zelng 5o vE%H
SHPCB(JUA 32719, IC 2 W4 37, wieg 59

=5 2 f7hede] 289 AxATY § J8l2 1
3, glass 2 716t 233 F 502 FEE R o)y
g H 7Aoo A B)pElE R 3 o2 20001 7]
HEE AT 0N E 7)1E Sfo] 2E I 2470 25}
™ (Table 3), 180~360kg2] & (Au)o] 3|49 4= ok
ol& & AlMI(5,500/1 ) E AlAketH, 26~549 Y F50]
A, FAEE FEEHE 2Q23~9g), FE(~100g/
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SRl A BEE frREAT thek 1009 Yol |upet
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Fig. 2. Print Circuit Boards(PCBs) from the obsolete elec-
tronics.
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Fig. 3. Electronic devices(CPU, IC, etc.) installed in PCB.
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Discarded PC

Hand
dismantling

is
PCBs Scrap

NaCNRecycle

Gold(Au) Leachate Recovery I

y
Calcination PCBs Scra
/Combustion leaching of gold

v
PCBs Scrap Au
Shredding
<40mm

§ Copper
. Slag
()
Au refining

Au,Ag.Pd.Cu,Nietc

Mette
converter

Grinding

Non-metallic

Metallic

An,Ag
Hydrometaiturgical!
processing Cu,Ni

Sn.Pbetc

Fig. 4. Flowchart for recovering valuable metal components
from the PCBs and chips.l)

Cr 0.004 0.108
Cu 19.4 298
Fe 2.07 7.68
Mn 0.06 1.78
Ni 2.59 0.204
Pb 3.44 1.0
Pd <0.15
Rh <0.16
Sn 5.36 1.63
Zn 0.171 1.416
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(a)
Fig. 5. Obsolete ceramic capacitors during manufacturing:
(a) Ni-electroded MLCC, (b) Tantal-capacitors.
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I
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Fig. 6. Cross-section of a cathode ray tube(CRT).

Aroltk ol2jdt Tel7|ES uigL R st PCBs®
HE] R7HIAE S5 S8k dE SRl &

A= E Fig. 40l UERAUT
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Fig. 7. A block-flow chart of recovery cullet from the obso-
lete CRT.'?

Table 5. Components of CRT s Parts‘s)

Zero to 2.5% lead ox1de kali/alkaline earth ;lu—‘
Panel o
minosilicate
Funnel 22% lead oxide alkali silicate
Neck 30% lead oxide alkali/alkaline earth silicate
Frit 70% lead oxide zinc borate
Metallic band
of rim band ferrous metal
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3.3.1 CRTY Fe M2

BREFAZZ], 53] HAFEel e REQY
CRT(Cathode Ray Tube)+= EUEZE= BE 54 TV
422 & 10d0]H o] tstx # 7] 9t) HAFH
9] FEM|E 3% ALE x}R|sk gitk CRTY 1AL
Fig. 69 Yebd R} 7+o] A A funnel#} panel, neck
= 3Ryog ;/\45101 oh;} CRTi—[—Ei _,_3151 23
o AL FEIF7t 87%, G477t 13%, 122 ¥
AN7F0.04% HEQ AL E ZAECTH(Table 5). ©] CRT
o= funnel glassol] Theke] Fo] PhOFE]Z 55 o
1o, paneloll= FAdo] 7et HFEH0] FFE 9l
o} o] FFEA ] FH 1A 52 gslo}d (ZnS)FH
F37H= (CdS) Folth CRT =X 5] Q= F3E
Ao §-S Table 6o LFERN STk Tableo A & 5= )
o] FFEHY FRAGREL ol(@Zn)olx, IVt FE
=Y CIEF (V= ¢ 76ppm FE=7t FRrElI
ZH=goly, |, BlA 59 SE40] Rl dth

L=y
~
=

F
a,



=iz ®ol2HX|

1A= A2
(R, FXel, #ef)

3 JIEtEE
(#, Fal, U, 2R0iE, E22E)

B8

Co(OH), LizCO3

Fig. 8. Flowchart for recovering valuable metal components

from the obsolete secondary batteries.'?
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Table 6. Chemical Composition of Luminescent Coated on CRT Panel'®

Elements Eu Cd Y Al Ca Fe Ni Cu Cr Mn Co Pb n
(mg/g) 4.3 43 756 | 11.3 1.1 13 | 048 | 003 | 0.06 | 003 | 0.01 0.6 260
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Table 7. Import(Export) of Secondary Batteries in 1999('99 AIRIAIIE EHXIE)
s mg | P e e | =m0
143,257 ; 825 44,071 2,511 3,122 60,831 3,085 8,812
(29,243) A (20,914) (412) (831) ¢ (3,383) (1.267) (2,436)
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