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Abstract

Waste electrical and electronic equipment{ WEEE or E-waste) is one of the fastest growing waste stream in Korea. The proper
management of such equipment has become of major concern for solid waste professionals because of the large growth of the
waste stream and the presence of a myriad of toxic materials with in it. In this paper, in order to review the recycling system
and recycling industries of the E-waste in Korea, the main frame concerning recycling of “Act on the Resources Recycling of
Waste Electrical Electronic Equipment(WEEE) and End-of-life vehicles”, recycling system, current recycling status, estimation
of the E-waste generation, material flow of the E-waste, economics of PCB and recycling industries of the E-waste were sur-
veyed.
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Table 1. Production and import of the EEE(Electric, Electronic, Equipments) in Korea

2008 ¥ 2009
—_— - —
o AR | g irogs | 1Rl | g0 TR0
WAL 306,800,708 5,028,446 213,512,614 131,454,565
A7) 101,687,316 641,388 52,545,783 48,009,438
ofl o} # T} M 119,317,242 5,062,994 73,864,450 77,313,595
el ) | = 73,611,419 526,331 30,456,626 37,583,081
fel &4 FE 40,984,374 11,452,876 26,804,137 22,173,224
Qoo 1,527,593 2,311,306 2,143,008 1,709,124
o] =4 st 7] 2,541,850 442,533 1,817,728 1,210,263
ZTHE 7,225,996 15,680,840 6,467,237 13,207,977
2A}7) 2,396,474 3,707,813 1,854,923 2,727,454
oA g g 610,102 227,345 437,281 51,221
A 656,703,074 45,081,872 409,903,787 335,439,942
Asgel $A4o] 47HT U Aol 3. e 1SR 9%)
olEi gk WA 2000 195E sk @) - A 4. dflojATiMY
AAE E AREAL Aediol B3 WEY FoA E- 570918 A @uE 2 A9 23
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Fig. 1. Collection and recycling system of the E-waste in
Korea.
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Fig. 3. Discharge status of the E-waste.
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Table 2. Amount for domestic market

RAEE - RIEF - SCiREL - BEIR

of the EEE and amount for due recycling and recycling practice of the WEEE.

(29 : §)
A 5 S o7 EER Ll
o gk 230,795 43,620 53,555 123%
AEH7) 79,760 20,179 22,035 109%
ofoi A 117,706 2438 2432 100%
v 95,108 13,791 19,538 142%
AxE 226,789 8,569 10,022 117%
2008 YL 16,642 892 1,174 132%
o] F A3t 3,154 566 721 127%
=ZHE 10,999 1,232 1,232 100%
2A}7] 3,806 488 497 102%
YA g 721 82 111 135%
A 785,480 91,857 111,317 121%
o e 211,000 43,526 56,777 130%
A7) 95,381 24,894 26,046 105%
g o 126,000 2,887 2,887 100%
v 73,676 11,788 18,544 157%
AEH 42,700 4,920 8,312 169%
2009 EA= K-} 3,974 616 685 111%
ol A stdy] 3,177 629 629 100%
ZHE 8,255 982 1,181 120%
2] 3,179 423 423 100%
BA 462 56 117 209%
34 567,804 90,721 115,601 127%

Z7(2009) 115,601 80P oBZ oF 87%2] EZ o] 3

THAIL, F 15,0008 HFZA 20l TS

o $2& 1 B Yok 2 olvd iz SRS
ARE QRO QW] AANE $2Y Rotehel

ARkl et

Table 3914 AAMEREEZ oz FAEEITH] 62438
(2009) 7155 glot o|Re ANPAE AKE 5
IFEE 635183 2o Ao B 5 . dARe
AkAre] AYslea PslARe £E2L ABE AF
o F gz st 2l A WAL F4(2003
Wyl A 24 23758 CRT 2UH, & A
A FA 2006 eI = Bakat sl QS =
AHog g FAFY FEE& AR AEEAA E
A= AE YT ey Adae A A 3
AlA Q1 ZARE F2A9) FHFE CRIZYE
= T YA, LS BHoR 3= A EE
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Table 3. Amount of the recycling materials from the E-waste (9] : &)

. . A A
AqAEREH  2E eFvE | e uE Y ] 79 7€ A
WAz 0 27,046 574 1,951 11,671 478 2,855 44,575
A e 0 9,566 351 1,295 7,011 73 2,221 20,518
of i A 0 1,162 46 174 520 34 383 2,320
v 0 3,253 9 538 3,339 10,698 1,335 19,171
2 EH 6,953 1,304 18 29] 314 330 261 9,472
2008 s 0 398 12 63 349 0 141 963
o] F 3 Ty 0 5 1 210 266 0 196 677
e 0 488 10 55 401 17 50 1,021
E A} 0 310 1 5 95 9 32 452
2 Al 1) 0 47 0 4 39 0 6 9%
) 6,953 43,579 1,022 4,586 24,006 11,639 7,480 99,265
WAy 0 27,775 682 1,928 12,756 501 3,415 47,056
A7) 0 11,260 524 1,952 7,339 146 2,289 23,510
oA 0 1372 86 264 291 6 246 2,265
vV 0 3,13] 33 431 3,232 9,490 1,213 17,531
HEE 6,243 912 1 225 216 0 85 7,692
2009 orle 0 272 12 45 200 0 52 581
o] EA 5 T 0 11 7 240 267 0 69 593
EN 1 511 3 60 457 1 21 1,054
B}y 0 211 10 6 91 6 19 344
=AY g 0 54 0 3 43 0 4 104
A 6,244 45,511 1,368 5,155 24,892 10,151 7412 | 100,733

3.3, XY E-waste XjEBEE

Table 4%% 2008, 20090958 AR} Mol S Al
(@9 RO A8E g F8 g8s
F vE-E BAIS Aot}

20009, A9 RCY AL S 63,6278
(55%)°)3L, AEETHAAY ATE FHLE 51948
(45%) 02, wijd AHR/CY H]Eo] 23N EolA L
Itk o] ofakel AES Ujogol glojde Felst S
& HoET, = AGHR/CY YoM tiE FpEAE
(373, Mg, dlofzly fiFtolr, FEYACAE &
@A), AR 7] flFol
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%S FRsE ARATIE 2 < o a7
FE29 A7l - ARAFe] Ease] Ha $EL Uik
= ARgol Ed AlFos vESHE W ded =g
£ ). o] 44 st 74 F=o dx¥
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Table 4. Recycling amount of the E-waste by the recycling organization (24 : &)
s g5 A" RIC AEE FHAA A
A8 H g AEe u g
Wiz 40,951 76% 12,604 24% 53,555
AeH7] 14,666 67% 7,369 33% 22,035
oo 2,015 83% 417 17% 2,432
vV 1,765 9% 17,773 91% 19,538
AFE 9% 1% 9.926 99% 10,022
2008 ode 231 20% 943 80% 1,174
o] £ A 3 what 7] 0 0% 721 100% 721
T YH 249 21% 942 79% 1,191
BA}7 39 8% 458 92% 497
WA 5 5% 106 95% 111
A 60,018 54% 51,258 46% 111,276
2 Rk 42,137 74% 14,640 26% 56,777
A g7 17,188 66% 8,858 34% 26,046
ool 1,743 60% 1,144 40% 2,887
IN% 2,060 11% 16,484 89% 18,544
7 T 149 2% 8,163 98% 8,312
2009 LR =K<} 91 13% 594 87% 685
ol s Astg L] 0 0% 629 100% 629
z=dH 176 15% 1005 85% 1,181
Ba}7 76 18% 347 82% 423
AL g 6 5% 111 95% 117
A 63,627 55% 51,974 45% 115,601
Table 5= 201148 WEF AL A% 2 B2 ¢ BAGIEDEHOE AVE AU, T F7]
o HPds v, B4R 2 FEE5F0L ® T XFAA A= AR E9A &t
AJgE Zolt}, Table 58 7102 2011d%0 wiE=E 3, AFE Y] A HH & 509 7 osd
E-waste®] 4572 Table 67 Zth. 23 T ZHAFOl BFNF] 58%E AAsHAL Yt o] £

HH7] - AZAF AEEAT et A7
Ag719 Foidste] siE&% 40| Table 69
F ZAtst =g FRET)

Aoz HH & Bol 4% dx¥ E-wasted
&2 Table 7'%0 AR 4831 59 #F0)
Azl WAF Y, A4 2 {544 7N AF
idste] A7 FAFE T4 A3, 200608 71F F
14,50016,000:dch 8] HFHHs 2" Roz2 it
STt o] FEE Table 79 12,6114 (2006)9} ¥
A ZANRE 3he HaF3 gtk get HFoiRske] A

BEE
A&
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Table 5. Amount for domestic market, average life(life span) and average weight of the EEE

71719 2F(E) g5 d) EEFY (ke) )
k] 197,730(2003) 7.7(8.0) 67
A g7 61,613(2003) 7.6(8.0) 48
ooz 136,000(2005) 6.0 67
A EY 46,401(2007) 40 13 %
Zay 11,681(2006) 4.3(5.0) 9
. . 3 0.07, WHE 0.03
EAES 3,154(2008 24(3.0 0.26 - ’
Fuid st {2008) (3.0) 227 0.16
v 4.0 31
1) (O s WiEF AE A3 g3

2) AT T FUTES U Ilep] 8 A
*AFHES Agol g

Table 6. Amounts of estimated discharge of the E-waste

(2011)

7171 WNEFTF(E) s (W)

WA 197,730 2,951,194

e 61,613 1,283,604

o)z 136,000 2,029,850

AT 46,401 3,569,307

B 11,681 1,297,888
Fu s 3,154 12,130,769

o E3 S FJAG Aot

Fig. 4= Table 89 2009d% E-waste M&F %S
Fig, 28] AF2] vz v&o] &) apgsl, &)
HAREE AdEnolFydlel RCEY BFe

Table 42} 200035 FAE E-waste LS 713
Holt}. Fig, 40 ofair o AFES € <+ o

@O AR 28k B-waste AE-E3(63,6272 +51,974
)& 115601808, 2vix} wiEae] 259%] i
th = A BlEEe 25.9% S AE-EEk 3l
AAASEHAAA T Qo] 2FEE & S U

@ AE A FEZ 9 Fwastes 82.6%%0)
RICA A 2ol Zed ef)y W Al oFelstol E 8] Patol Al
FTHFET 174%Q243638 ) fERelEHd 33
FEAANAL FFH ek

@ A A FERE B5H Ewastedo] 7P Bl
(38.8%), R/IC, el 9xr B FREFF2EA
oA e

@ E-waste®] o] Kol BRlgh 852 25.9%)
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Table 7. Number of the estimated discharge unit of the E-waste by Yoshida (%h¥] : 1,0000H)

CRT TV ) WRw | A g | dr] Aar | AxdA | Foast
2002 3,241 1,076 1,387 463 368 536 7,131
2003 2,843 1,350 1,219 316 914 727 7,947
2004 2,400 1,217 1,492 280 822 678 8,424
2005 2,316 1,140 1,149 91 1,456 1,307 9,134
2006 2,437 1,359 1,595 145 1,708 1,552 12,611
2007 1,902 1,397 2,037 782 723 892 23,462
2008 1,459 1,582 2,139 944 1,126 967 21,916
2009 1,498 1,880 2,251 963 1,078 1,643 23,025
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Table 8. Amount of the estimated discharge of the E-waste (2009)

5 HEF(E) =5 HEF(E)
WA 156,815 (2001) ER=K3 2,211 (2005)
A g7 57,638 (2001) A3 2,922 (2006)
EEE 84,196 (2003) ZYE 11,681 (2006) 3
v 83,952 (2005) B A7 3,617 (2006)
AEE 41,488 (2005) A= 1,225 (2006) %

A

445,745

#2004, 2005952 SAX7}F QLOEE 200605 AL AR

284 WE
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139,964 172,949% 79,3438 53492

(31,8%) (38.895) (17.6%%) Q2.006)
s R N
1 H H
Ak R/C A5 A2

BEE | |mez | | A0 43R

51974

Fig. 4. Material flow of the E-waste (2009)
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Table 9. Content of the metals in the E-waste (by Seoul city)

& FoAs PC
+ 0.04 g/ o 0.6 ¢/ o
< 029/ o 5¢/
78 14g/ ™ 100 g/ ™
k| - 5,000 g/ o
o dFF
ve | Eeomsa | Lwed
FYE 274¢/ 1) 2300;/ o

FE  AEA] ZAE(2009).,

Table 11(FEFHRA3}), Table 12(PC) EAIBHT)

200832 A9 FOlHslel e & 0498, 2 2438, T
2] 169.8%, TUE 32280 THHO] o] 540210l 3
F3it}. POl & 1.088, 2 898%, 8] 179.68 5ol
gHEo] Yo FAL 825990 IFET) Table 132
HA Dowa3glel Foidal 3}sH24X]9, Table 14=
JOGMEC®] Fthd3dl 34 x]1e]t), Table 15%
Table 132, Table 16S Table 142 <] 2011A%E
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& 75 AAA 7Aoo

Table 15914+ 92299, Table 1694 80791¥S 1}
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Table 10. Amount of the estimated discharge of the end of life phone and waste PC (2011)

Basd (4)

23 (8)

FIF ()

B FF kW)

Froidst

2.4

3,154 (2008 4)

12,130,769

0.260

PC

4.0

46,401 (2007 3)

1,796,396

25.83
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Table 11. Economic value of the recoverable metals from end of life phone (Seoul city, 2008)*
Fo) A3k 12,130,769 T
@7} EERE 9 %9
oo = a4
= 50,667 dg 0.04 0.49 246
2 1,493 g 0.20 243 36
8 10,615 2 kg 14.00 169.83 18
3 500 A ke
B 26,435 /e 0.03 0.36 9%
25 81,613 g 0.0020 0.02 20
ZYUE 38,675 A kg 274 322 124
& A 173.13 540
Zaay 889 9 ke -
A 173.13 540
Table 12. Economic value of the recoverable metals from PC (Seoul city, 2008)
PC 1,796,396 T
@7t i dia =% 9
ool = o9l
= 50,667 g/ 0.60 1.08 546
o 1,493 g 5.00 8.98 134
g 10,615 < kg 100.0 179.64 19
2 500 4 kg 5.000.00 8,981.98 45
ZeE 26,435 /g
B 81,613 /g
20 E 2,706 9 kg 1.000.00 1,796.40 49
-y | 10,968.08 793
Zglayg 889 9 kg 2.000.00 3,592,79 32
A 14,560.87 825
Table 13. Content of the metals in the end of life phone o &)t WP A7) - AAAR AEFR AA A
Dowa). @R (Tble 173 HAFEAA AAH A
Augit | Agg/it| Cu% | Pdgit | Pb% | As% (Table 18)2.& ¢ Eujgc)
Fopash| 400 | 2300 | 172 | 100 | 037 | 0.003 Table 17914 471 - dAAIE ) TV @E AN A5

2ol ZAA A 7EXY 50~60% ©)AS

& 4 Atk o2 Table 17, 18

EER

=

2R 65 o2

AR
%

T a2
) 18)

T

* frlEEdzh LME 7HE, B2,
g :106091/8020118 78 7))

@ 74,

3 A E7HE2011

A2 ARG E 3439299
2 AR 1201= BIAA]
] AE
A BAAHE A
20094 %

°Z Table 189 A7]-A

Zalo o &

% 9ick. A

Y A I gleneg Azhd

A2 46,74%F, FE 7.7HEE 3EHcth

el

ARG 4 vk 2A A7) elaka
AR A AR <lste]  S6THE,
o] 3%

oA 204 A 55, 2011
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Table 14. Content of the metals in the end of life phone

(JOGMEC) (unit : %)

Al 2.65 Br 0.68 In | 0.0043
Fe 548 Cr 1.02 Nd 0.14
Cu 12.8 Mn | 014 La | 0015
Zn 124 Co | 0033 | Ta | 0045
Ag 0.13 Ni 121 W 0.45
Sn 0.85 Mo | 0.025 Pt | 0.0003
Au | 0037 | Pd | 00075 | Bi | 0025
Pb 0.26

H 259 BAAZAE o 5899 AgEy. @

H 200935 HxHE7E 711,366 Q.0. 22 70009/

SCREERL - BIZIR

o] &= BY & 7% of sHYd ) =
T AREvbgo] FUd AAE HAFI, Table 17 2
Table 189] AFgx} AZF WA ZAH 71X9} ZAlsitt.
e} Table 17 2 Table 189 20093% FIX<
E59(1,362,0478 )7 AN Bggk AARSEEL] A
A= 7¥]7F WA Ak

ZAH 02 Table 19790 Foidst 2 pcoll UoiA
AL AAHQ] FEAaHFE AT o] FAelA
T AH|E 858, &9 AH)E 55580t} =] e
F 2258 (2.6%), 2 13.18(24%)0 2 F2tkso] vud
t}. Table 20%%0= AlAlS A7) - AAAZEEEP] AL
e F50HEE BABINT 35 AA dA8L
F F AgS 30%, Aue 12%, Cue 30%, InZ 79%

Table 15. Economic value of the recoverable metals from the end of life phone generated in Korea in 2011

FEst 12,130,769 T
@7t & % 4
gE € A4
= 50,667 /g 400 1.26 639
X 1,493 /g 2,300 7.25 108
T3 10,615 4 kg 172,000 54249 58
e 500 9 kg
Zetg 26,435 /g 100 0.32 83
° 2,862 2 /kg 370 1.17 33
A 552.49 922

* Based on the report by DOWA Mining

Table 16. Economic value of the recoverable metals from the end of life phone generated in Korea in 2011

Foia3 12,130,769 O
97t oF =% &9
gE E =R
=3 50,667 A/ 370 1.17 591.27
o 1,493 Al 1,300 4.10 61.22
23 10,615 9 kg 128,000 403.71 42.85
2 500 9 /keg 54,800 172.84 0.86
oo F 26,435 /g 75 0.24 62.53
¥ 2,862 9 ke 2,600 8.20 0.23
gFrF 2,706 9 kg 26,500 83.58 2.26
o}l 2,486 A kg 12,400 39.11 0.97

J. of Korean Inst. Resources Recycling Vol. 20, No. 5, 2011




H#He] E-waste eNolEE A8z BRI RS 27

Table 16. Continued-2

FriAE 12,130,769TH
@7t Eis e 9
g B E a4
z=x 28,201 Akg 8,500 26.81 7.56
28 14,310 kg 10,200 32.17 4.60
w7k 3,578 kg 1,400 442 0.16
e 38,675 flkg 330 1.04 0.40
(L) 25,133 kg 12,100 38.16 9.59
Edug 34235 Aig 250 0.79 027
AF 784,400 ke 43 0.14 1.06
B2 48972 Hke 4,500 14.19 6.95
H) 2B 28,627 kg 250 0.79 0.23
g 583,000 kg 450 1.42 8.27
W 59,419 g 3 0.01 5.62
) 833 807

* Based on the report by JOGMEC

Table 17. Economic value of the E-waste and E.L.V.
+& A TV | W33 Agr) | dojrd | PC | otle |[FUidsk BAY) [@Ady =9y | 5%

22
(i ; EHH ')r 190,004 | 24,637 | 30,224 | 16,788 | 9,084 | 14,933 | 3,582 | 67,032 431 830 5,663 | 16,800

(%o:g]) 141,237 | 4,372 11,488 | 9,729 3,242 3,908 133 1,121 116 113 170 106,845
o)
A7 10,910 596 1,494 1,271 554 995 20 390 27 22 40 5,501
(44
Table 18. Economic value of the metal waste in E-waste, ELV and industrial waste (&9 : 3 ¢)
2 BAA 7 Azk A 7ER(E 7))
HA7)42 A5 2} A A A7 AR AER} ARt A
75 107 282 464 13 5.5 21.8 40.3
* 19, AN BAsRs TR EEAE) ;o) AdgH T 2 B, A{4239 S, BEAF Dust, JARSEE 2 S84,
I3 5

Table 19. Impact of phones and PCs on metals demand, based on global sales 2007 (Source Umicore 2008)
b) PC & laptops :

a) Mobile phones : World Mine a + b

- . 255 Million units .
120 if o
2x 021\21(1)1 h:z 2n3t§)0t Ag * 1000 Ag = 255t Ag pAmd-u Czt(]) So;h?fl: > 3%
x 24 Au = 29t Au % 220 Au = 36t Au A§:2§00 vy » 3%
x 9 Pd = 11t Pd * 80 pd = 20t Cu P : 230 ty B 13%
x = 500g Cu=128,000t Cu : b o

x 9 g Cu =11,000t Cu
1200M 7} x 20g / battery*
x 3.8z Co = 4500t Co

* Li-ion type

. 0,
= 100M laptop batteries* Cu: 16 Mty b 1%

x 65 g Co = 6500t Co
* Li-ion type is > 90%
used in modem laptops

Co : 60,000 ty P 15%

Aol A 204 A 5E, 2011
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o) F4¢ BEE Mol 2vshE 2S¢ + ek

5.2. PCB2| Zx|&}

Table 21'7e FUislo|M PCB(IBEo ER)sh=
59 H&%)yg EAT Aotk Pd, La, Ta, Ag,
Sn, Au, Pb 52 BF 90% 7HA 719 Fol B3
of Yt} UwtH o T Ewaste £ A7t F&L
PCB Zo| ZR392 E-wasted] AAH 71X E-
wasteZ2| PCB9] ZAAZH7EX7} tiFEE AA)E 3l
O % FHdo] ot J#EE E-waste®] 329
o] PCBRE Mx 2 3)53lx] XE)dhs Z497F dukd
ot}

AR - S5 - SR - BIEIR

Table 222V A58 AAARS 2780 AAHEES
AT Aelt)h 20108 3] HAAFZ7)1H AR
6,283 M2 A A|A| 58400 THE9] 10.7%Z &

Table 23°)& PCB &5 AAAATERE FAF
AoZA 201045 PC/t 16,845 TE-2 A A <
28.8%, FUAET 143239022 AA|2] 245%F
RSk glod, Fate] e AAY 533%F A3t
A=

ool HFE & Foisle] 71| E-waste®] 7A|
A 7Rl - 23S & 4 Utk 3 PCBY A
ZZA0M Wel= H71EE E-wasted] LA AL &

Table 20. Important metals used for electric and electronic equipment (based on demand in 2006)

Pr]ma.ly By Demand Deman'd/ Price* Value in Main
Metal production® roduct from | for EEE t/ production USD/ FEE* applications
tiy produ © Y % 10RUSD PP
A 20,000 (Pb, 7 6,000 30 430 26 Contacts,
g ’ » Zn) ’ ’ switches, solders
Bonding wire,
Au 2,500 (Cu) 300 12 22,280 6.7 contacts,
integrated circuits
Multilayer
Pd 230 PGM 33 1 11,413 0.4 capacitors.
connectors
Hard distk
Pt 210 PGM 13 6 41,957 0.5 thermocouple
fuel cell
Ru 3 PGM 27 84 18,647 05 Hard dist,
plasma displays
Cu 15,000,000 4,500,000 30 7 3.1 Cable, wire,
connector
Sn 275,000 90,000 33 15 1.3 Solders
Flame, retardant,
Sb 130,000 65,000 50 6 04 CRT glass
. Rechargeable
Co 58,000 (Ni, Cu) 11,000 9 62 0.7 batteries
Bi 5,600 Pb,W,Zn 900 16 31 0.03 Solders, capacitor,
heat sink
Se 1,400 Cu 240 17 72 0.02 Electro-optic.
copier, solar cell
In 480 Zn ,Pb 380 79 682 03 LCD glass, solder
semiconductor
Total 4,670,000 454

* Using the average price in 2007.
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Table 21. Metal contents depend on the position in the mobile phone
A4 | FUAEN AT EE %) | FHAINAE HFEE (%) 71#Fo EAsE BE (%)
Pd 0.0075 0.042 96.1
La 0.015 0.077 85.4
Ta 0.045 0.28 105.8
Pt 0.0003 0.0008 439
Au 0.037 0.14 64.4
Ag 0.13 0.87 110.3
Sn 0.85 3.99 79.6
Pb 0.26 1.25 81.2
Cu 12.8 314 41.6
Table 22. Market share of the PCB in the world (&9 : ¥ & &/d)
R in 08 ‘09 1d 10 ‘11 9 (E) AHE C10d)| 933 42 E
= 15,789 16,894 17,908 19,162 31% 7%
dB 12,111 12,474 12,937 13,454 22% 4%
o 2+ 8,192 8,601 9,031 9,392 15% 5%
Bt 5,545 5,291 6,283 7,091 11% 7%
o] 4,650 4743 4838 4,840 8% 1%
a4 3,491 3,421 3,489 3,481 6% 0%
Yo 94 93 93 92 0% ~1%
718 3,498 3,681 3,911 4,106 7% 10%
A 53,370 55,198 58,490 61,618 100% 5%

F) e 18 ‘083—1,01994/8, *093—1,2199/$, 108—1,130€/8, *119—1,1109/$
(A : (AHKPCA, WECC Report, Prismark Report, NTI Report)

o} Zeu A e} PCB AIZTAA] SAshe
7189 Mg et ARE 2y YA @t gy
< o] PCB AZRIA} ilE31e Aldu 71E<] 348,861E
2008yl oj2a1 glow, 1 W& theat )

Sludge 127,758 &
Spent etching solution 119,367 &
Waste debris 26,904 &
Tin etching waste solution 13,291 &

o] PCB AZFgolM wiE=E ARiH7Ee gHAE
287,32080]7, ol o ® e A7l o 3ukE (2,700
A ElE 34k ik

5.3. Mxtsked (2|MolFE LY )

=2 E-waste BMolEd A+ 1 - 29 -
2 - AEE YF=E e @AY gE9HA
(Table 243} AHE A2 3he= IFEAZAIFS] 3]
UANGAZY FFE o)lF Y} 23 o] & HA A
o2 AL e F, FRATE ARA dBES 3
= 7IYA= Ao

Table 24¢] HEAA TS B F 44 FA7|H9A

O

* ) 41280 ABEYA T AFZAEALEYAE 363
Nz ol Bl - 23 - AELA}F 21971(60.3%)°0] 2L =%
AeEgdo] 14471(39.7%) Jthe RI%E e

ALeelE A 208 A 5%, 2011
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Table 23. Market share depend on the kind of PCB in the world (&4 : ¥t d)

TE ‘094 ‘09 ‘114 (B) AHE (108) | 9% 4%E
£ 2} 2,438 2,582 2711 4% 4%
AEH 16,311 16,845 17,745 29% 3%
FoAs 13,303 14,323 15073 24% 5%
A7l & MP3 8,157 8,364 8,811 14% 3%
g g o'y 3,694 3,860 4,066 % 3%
2% 3,087 3,275 3,450 6% 4%
w3 8,208 9,241 9,762 16% 6%
A 55,198 58,490 61,618 100% 4%

2A AEA, 2AA, F8 AU FHo) FAH
rk. olejo] BRI SEEA B SA7A, A
AA A B3k AREAH TE 2, 20093 999
AgAle] Aoz MYd SRAENNA A7) - A7)
= 3855 26054 Ajsle o|MA<] HAE rt

FSEAIBIE O3 (404 FQA71GAE 2011E 49
of wE3le Al Pl 71PE 7 Fol 3ok o)
Fol3] 39 Fole LS-NikkoBAAG), ZAolAGF)
3 22 719 A-RIAE =] A, egEet A
H#E & ARE LS SR E)el Ndeiveg
GF)e o] ). ojeh Zho] A3 FH YA
o} TAIFAI0)3] YA A9 PEer o)
E-waste Ao A= 1550 dvjz & ¢
Atk 2y 2 A4E mieksle dEY I ol
Aegt vlo} o] E-wasted] 74.1%7F f£0) <F Hole
B3 o FEEHL 7] HEelth

HARroaste] 49 FgdMe) s 2006d 71F
eF 15,0008 (SF 3,000 7F 2ABBIH o A W) 3
FHAE 400213%)) Bt} 358 dFodsts
EEAEE0] 452%, FRAEFEC] 37.9%, YAAE}
g o183 AAREC] 169%E Ak glrh. o9}
o] AFuste] 84 o] e e S A
SPRIET 28 H)Fo] ¥7] nlidl T 7 29
W7t B7] dE]) Aes Alggnh

PC9] 7% EcoAs™oel] 2labd 20092 3,555%0] A
2EET 635180 FxELE 29Ut 4 9,906
EZ 2dME AEEHeR Q45 ). Table 8
of &3 20099% PCY FHulE o] 41488E0|m
2 8.6%%o) AGEE T, 153% FAELE A 4
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253, YA 76%s RE FAELR FE I
AR AAREEE Ao F4Er)

ol E-waste X&) 7Fg B Gtelist
)Y R A FEH e WAT 140
A, AlE7] 150803, TVEYE 2508044, &
540N (& 43S AEsted E 12,0008/d, ¢F
oE 150803, 78 36024, kY 7200804,
8 1,5608/32 353k 22 PCB 3ol &
A 71=20] gich. BES vlof 23l LS-Nikkos
AEGE)P] < 20,0008/, THEMAGEP] 1,000~15,000
E/d, 7TEBIAL 8,000844-8 HElsle] oF 30,0008
o] PCB7} =t ABIE I e, o @] 2-3uf rlgo]
FEH T Jok g

ol9} 7+o] E-waste®] AAAsHIYY E #FE= E-
waste?] WIEFS AT o HS FujEojor T o]
o ALEEANAN $E5E FASE ATt FHE 9
E-waste?] AAMd3HIdo] BaslA 12 Zo=E 7]
gi€ ).

6. =gt

$2uEl WA Bowasted] EFEE(20099%)E B4
3t A3, AN E-waste WjE230] 259%%HS AE
23137 988 RNFFL). )RE Fol) RojA] e &
Eof| 95l E-waste’} 55T Ae Aol BEE A
Akt B3] XA A Bl olFe EFF FAF
Z %9 380) BE5F3t). 3 E-wastes R A
£ 7158 AFos AEY P 2 reusedE FT
ke Alwe] FEo] gE. dxio1nd), gole




#HS) E-waste 2}Wo)27 A)l28ls)h B L 31

409071¢) B3] FHVFAGEH - A 95 o
Al 40709 EAIRAE 93] F AR AHHFAFVL E-
waste AA-ASRAS 2313 vk 28 v E-waste
wAeke] JRRRS A E)sla glo} el

E-waste®] A|A1slibel s B438lsla 221517 Y8
M T AR HE 2 o] nigkasich

@ E-waste BRA &S0 AE3 ot

@ F3F T&9 dezel AsREnoM e &

294 A9 =9
® 23 Bwasted] 5 - 348 23 AR =
@ 23 E-waste22E glojuge] k27|14 7220

©® Ewas2tE] ST A ehiol2 7159 )
LMol 2

B d7e 7ML quAg e &

Table 24. Co-operative recycling companies under Korea Association of Electronics Environment

7% A oA 2214 R e
=

1 FF)2aEnd o] gk 7371 A¥A s+ | PC, EUH, ZdH TE, AL
2| F)HHRIC el Kl A7) BAPA Ted WA, A7, TVE

3| reFesd A% A A9A 39 Aer), =AY 5

4| mHdLAR R aE Aol | A7 FFAl W3z, A" 5

5 (F)yH 5L e A4 A7) &AA] Al FAst, PC F FE, A&
6 | GHIAelH AR5t A7) FETAl 29 | FHAdE, PC F

7| Gr)Edeld e e} olAF AR B HIA TH Ful#s, PC 5

8 FyER ol F5A g A B55E BAx, A8 T

9 | FE)otelEad ElEied] 737] B Al Foids}, PC T T&, 8L
10| elo]¥#(ARC) *5 29 oMIA EXH Wgz, e 5

| FelEay o] 3] A7l deFEA JAHE | PC, 29, TUH F

2 1 &#9% 594 ZAE A TV, BUH 5

13| ®3Ae Rk 727 A ek PC, 2T ¢, ZdH F

14| (G B}5:3) A FoiAstenE )

15 | &R AAEE e 7] A e pPC, =Y ¥

16 | F¢z Eisas AE FulA] AE TV, BUH 5

17| AxgAto]ZAME (CRC) | ARFE A ek MY Bz, A"g7l

18| KG2127% A% A A ede, Zdy ¥

19 | KNTHA 59 it Ad AsA FEd Ae7], PC T

20 | A= o]7]s} A M PC, ZYUH, 202 F

21 ) A2 54 Mg FoET PC

2 | FAHF) AEE 7371 344 vhed oAz, PC B

23 | fg=2e% w74 A7) A Add FdAsg, pC F

24 | HERC AR 737 FEFA 29 | eHe, ZdH F

25 | mEAy AXE 5 Hd+ o34 PC, 2H 2, ZHH F

26| wiorEaky L AR PC, ZHH =

27 | AhAZEO IS | o138 Mg AT PC, ZHH ¥

AdeolZ=] A 20 R A 53, 2011
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Table 24. Continued-2
Q9 X Ak
£ QA YA} A T oz
=
8 | Ay AR 78 o)A TV, U 5
29 AERAA A8 737 BEA e Was, Ags 5
30| Adg ol&H A7l AEA SAE =7, PC %
31| Adsteld (s 4 THR AR FAkAl Froh A sk el el)
32 | oAdestelgy ol g 7] &AL AT PC, EE F
3| g ¥ad AF AFA H#7, PC &
34 AFHR)FHAEHURC) | FIS A BAFE 231y | ¥AZ, AR, TV 5
35| 2434 Yujetoly Azd A M7 FU43}, PC 5
36 | AFHFARH Az ME pC, ZHE §
37 | AelH] HeF FTH 42 A49d A&z, PC F
P 2B S .
S 4% R IS *%
39 ) Bgdn A& A A PC, Y F
40 | ElxqlaE o) 57 7371 BgAl v PC, =¥ F
41| JLH(MRC) #2174 37) &AM A+ $AZ, AR 5
2 | ITARAYAEGE) | T 0S| A7) YA Ade | PO
sy Z4
n | THLERIRINE ) e A% AT AT | AR AR TV E
(HRC) ’ ’
ANBEA R ZHAEH . WAz AEZ TV
44 © [SRELY - o <} ¥ iRl > s
(KRO) nes 370 FA He | T
RAARAAIG Y] dgoz Fysiglon B s X KIM), p9l, AHZEAT
. N ’ 7. ibid 6), p.91
A5 7R WAR U AAE A I8 =
- HT = }'o S g ]‘L ioﬂ =] T’ %L’]E}’ 8. ibid 4), p271
) ) 9. {1271, 2006 : A7 QAAF vhE R AZELH A
HOEH FRAANN D)
10. Yong-chul Jang, 2010 : Waste electrical and electronic
1. AR A (Ecods) ZHE, 2011 eqﬁlpTenlt(W(IiEEE) t;lanagerrt]ent 1;1 Kotrea C—ifneratlo?,
o . s stem-, J. es waste
2. KM BT, N, 2008 : FIA. W], SEOD- collection and recycling system ‘ mater cycles w
, b s seiny o pa manag, 2010, 12, pp.283~294, springer, 2010
waste!) V4 7 VEIELRE, TOTICBITS U A 200, IDE- o .
. SR, 117353, SR, A6, 2000 ¢ AR - AR AEE
JETRO, pp.299~342, T ¥ T S5 ERA Al el o ’ Sha A AT A7)
3.EM & FH S 5B, 2010 L TUTHBICET AR .b?f;) o7 AT, pp.104-06, TR ERH 7T
2. ibid 3), p.

ERE TR ORRUL L S ROMET, pp.22~23,

2009 F BRI @ B R B ST

(X2107)

ki
5. ibid 4), p.268

=3

. D71, 2010 : DA 1034}, p.26s, F=ARALTA
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