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2=V OB ZRT, BV 2 — L OYIHEEICE L CiE, 77 A0 210kg 23 b
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EVa—)L wES [ke] 335.74 58%
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5 - <1 - ol - ol 3 o — - — 9 - o —
EiE 110000 = = = = = = = = 740000 - 69000 - - - 30000 6)
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£6E& | BER [200~2005 700 FHNR—=HSR 360 - <1 - - - - 2000 - ol - ol 17 - = - 12]
<1 - <1 - - - - 2 el — - — <1 - - —
EiE 140000 = = = = = = = = 830000 - 250000 = - - 32000 12|
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EVA-#&-/Syso—h 7600 6 14 < <1 <0.5 <1 57 1 5600 940 14000 5 1 1 12000 12|
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1 - <1 - - - - 450 - — - — <1 - - —
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#% 1-7 EY a— L OEALRIE B RS R
T x—h— | mEs | pHEEE BAY | ov-a [,3R5E | e e | osima | 527 1 AT zom
BE (ke) - 2.8900 | 12.3400 |0.1400 |%&RaT|2.2400 |0.1300 | 0.3400 | 0.0800
[:154:9 - 15.9% 68. 0% 0. 8% - 12.3% 0.7% 1.9% 0. 4%
268 | Bm | it |2012@ pH 6.5~6.6 - 9.2 10. 1 - 7.8 7.1 7.6 -
EC (nS/m - - 2.3 8.7 - 1.3 3.6 1.8 -
P b (mg/L) 0.30~0. 42 = <0.01 500 = <0.01 <0.01 <0.01 =
& ke) - 2. 4500 11.9700 | 0.1400 |4 @ Z=| 2.2500 | 0.1300 | 0.3400 | 0.6500
i394 - 13. 7% 66. 8% 0. 8% - 12. 5% 0.7% 1. 9% 3.6%
248 | w | 14 | 2012 pH 6.6~6.6 - 9.3 10.3 - 7.4 8.2 1.5 -
EC (mS/m) - - 2.6 9.3 - 1.5 3.1 1.2 -
P b (mg/L) 0.29~0.44 = <0.01 570 = <0.01 <0.01 <0.01 =
B8 (ke) - 3.4600 | 12.4700 |0.1600 |4 & 7RaT| 2.1400 |0.3500 | 0.3300 | 0.1400
A - 18.2% | 65.5% 0.8% - 1.2% | 1.8% | 1.7% | 0.7%
EZTNI ) Kt 2013 pH 6.5~6.7 - 9.6 9.9 - 7.4 8.1 7.5 -
EC (mS/m) - - 3.4 8.1 - 1.0 2.7 1.4 -
Pbme/) | 0.20~0.90 - <0.01 470 - <0.01 | <0.01 | 0.01 -
w5 A—h— {"1{*—”2 JL—ai 7;7,?{7;"% niE EVA °‘1§/e°;:s BRASR | Svyo—h-TOMH
BT E] BTN E] S B RE]
pH 9.8 - - 9.1 - 9.9 - 7.6
CIs  BEMW | D |ecms/m)| 2.1 - - 6.1 - 1.9 - 2.7
Se(mg/L ) | 0.04 - - <0.01 - 0.06 - <0. 01
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(5) BEHHERGR

° #%ﬁ%yn%w®—ﬁﬁﬁﬁﬁﬁﬁ@?%?%%®%%%ﬁ%%ﬁbfwé%@
DR SN MR S TV e RERICHKRT 2 b0 LHERI SN DD TED
7/ )" \“C&i‘/ﬂi,'é' DETH D,
0 —IETVa—INLIE, EEEEMORHIEEEOL Z2ME L LTH, BV, IR
LY LDEMD, o, WHEEEO R WWE TIET T TV OE DR
STV

#* 1-8 KPEME Y 2 —/ VIR % I HIEBRGE R

IREEH25 FA—h—iRf REIHH26
P HEESR E2i SR | L&Y k(a=tv] t&m | L&Y E 21 SiER | {LEY.
'fj'ﬁ BIMELE [ ~1999 | 2000~2009 2010~ |2008~2013| 2001~2005 2012~ | 2012~ |2008~2013| 2007~2013| 2013 2013 I~BR I~BR zoow~zona| I~BR I I~BR B |2012~
;g C—h— | BN | BN | BR | B | BR | ER | e | BN |Exet| ER | @R | B | B | BR | BER | BN | BN | BR
g |HERBEl 2k | 2 | 2K | £ | 24K | 2 | 24 | 2 | £ |EVa—)LO—Fweo s ECa—-LD—EB
yoonm | 6 6 9 9 12 6 15 9 9 9 [ o FEg | T8 3 | 2 [ 3 [ 1+ ] 2
BEME
RO B BOBREROEE sapmomnsnoss (Lo BINABORRAROER
e
B |ww s P71 e NUR—FERNTEERTTEICHR. &
e FTEOmmIRIEIEMNT - B DY T T TRER Loz | RUEE B T R B RE,
by THR |cyp
A [romonz 5mmLELT 5mmBAR|0.5-5mm | 10mm | 4mm 0.5-5mm
o Hili7K (pH5.8~6.3) ZAEI= ik (prs 8~6.9) k<[ 2.8-4.93 [9.6 LI T #tik (pH5.8~6.3) ZR (=
EEA RETETI3SICEN BT ERIIBIHR|TOLP1311 [EN12457 BB R3S 1Z#H
Pb 0.1-0.13| <0.01 |<0.01-0.01|<0.01-0.15|<0.01-0.08| 0.01-0.42 |<0.01-0.90| <0.01 <0.01 - - — — <0.01-0.51[<0.01-0.01[<0.01-0.08] (.02 [<0.01-0.01
Cd <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 [<001-0.13f ~— = 0.22 |ooosoooi0f <001 | <0.01 | <0.01 | <0.01 | <0.01
As <0.01 ] .<0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 = = = = <0.01_].£0.01 | <0.01 | <0.01 | <0.01
A [Se <0.01 | <0.01 | <0.01 | <0.01 <0.01 <0.01 | <0.01 | <0.01 |<001-1.1%| 002-0.11 | <0.005-001 - - <0.01 | <0.01 | <0.01 | <0.01 |<001-004
B [Hg <0.0005]<0.0005]<0.0005]<0.0005<0.0005<0.0005<0.0005<0.0005 | <0.0005 - - s - <0.0005]<0.0005]<0.0005]<0.0005<0.0005
# |cré+ <0.01 | <0.01 [ <0.01 | <0.01 <0.01 <0.01 | <0.01 | <0.01 [ <0.01 - - - - <0.01 ] <0.01 | <0.01 | <0.01 | <0.01
& [Be <0.01 | <0.01 | <0.01 | <0.01 | <0.01 <0.01 | <0.01 | <0.01 [ <0.01 - - - = <0.01 ] <0.01 | <0.01 | <0.01 | <0.01
me/L|Sb <0.01 | 004-0.09 | <0.01-0.12| 0.04-0.09 |<0.01-0.19[<0.01-007[<001-0.07| <0.01 [<001-006| — — - - <0.01 | 003-004 |<001-001| <0.01 [ <0.01
Te <0.01 | <0.01 |<001-004] <0.01 | <0.01 | <0.01 [<001-003| <0.01 [<001-170f — - - - <0.01 | <0.01 | <0.01 | <0.01 | <0.01
pH 105-10.7 | 100-103 | 6.5-10.6 [ 6.1-10.5| 10.0-109 | 6.5-9.7 | 6.5-10.7| 9.2-10.4 | 100-10.2 — — — — — — — — —
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SOGEICHIETEOEN A OND RITHEDBLETH D,
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Pl T o A~ L HEOBR GO D DRI OV TIERIESRIS 7 1 & 2 ClH
UL « #EAEE ST D

v @i@fﬁ%f*%I&%%fﬁ”@kbeWéMTw

v LU AREEMF L TREHLSND A Z Vb E R T 25 7 D*EX(?H%
i at ) THERTIBENA T A L00, EL= ATRTEINENAT
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®  HifiMEDEWERIZ OV CIL, B O & BRI H IFEM) ~ DN % 4 7 1 A Tk
HTCND, FEMOFREERE I35 R T Y 22—/ T 600~8,000g/t &AM - Tt =
IZEoTELDENRALND GESRBBROFMA & L Cix, WA E~340 M/kg) .

@ FTRIONTIE, AW - TutRZXL T, ZOWNRIZITLHENRE NS, f)
RIXVIAINT v 7« Dy R ORBFERTIL, H T ZADIERIT 50~90%FE L &
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o TWND,

B8 Edi
A—h— wmricit
e ali:ibUEE RTJ
HETHE 2] TILE
|7L—4 AHEER
0.00 ,4<0.01me/L 1}
EVa2-) IL—L EZa—L BRRE R i SRR
BA > 5L R ,40.07mg/L |
: 100 wol | 4
SRR nOutE
1<0.01~0.08mg/L ! :
S AU, 36
XS RE
RIS I R
:0.3mg/L
EHRER
-210.02mg/L !
i) %-Ea% P
R /\ua 6 ,,,-;gffﬁiﬁ/q
RRITHE ) L7 L !
TIL= 0.5mm- -~
— ]
ES -y TR R SalyF— PZESES PZESES SEREES
B’A > Rk > R AT #3 0.14mg/L
Y100 100 100 100 29 el
-7, -
21
:e.‘ﬂ BGOSR
i<0.01~001mg/L ! TOout=
X B HR{E ' 4
BTG TR A
1:0.3mg/L
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1) ERAREOER
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MEIC S BEDRLETH D,
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DORBURTH D, A%ITY YA 7 A EANBIRE 2@ LT, ROz ED, U5 A
INOFFEMZR ESE T ZENEELEEZ HND,

2) AEMHOEHR
®  KEHEMTE Y = — /L O HEBGR TIL AR DOT Y 2 — /L O — T OB HEN,
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1.1.5

EEMHRDEY 2= O—FHTE L O HEEANSEWEE R LTz, £ 0Off,

HRITVAL, TUoFEY, TIWUZOWNTHIRHD R STz, KGEMEY = —/v

B OV DR OBESZIT R U Coi S 412 FIEIEBLR R0 08 BN AS B51f LC—

EOWH AN Z G A2 Rt E AT 2 RICOVWTIHENLE L EZ bNLD,

KIGFEME Y 2 — L OEHERBRIZ OV TUIAEER 2N 2 L b ARRE CIEBEFEO

RBRTIEZER L2 TR BRI LT %, FRIC, B R AR IEIC L - TR

ELEDDAREMEDVRR SN Z &b AKFEAE U TUREN 20T Tz fn L
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1.1.8 @451 EIE

(1) ExM WEEE {85 O IE

® [KJN WEEE 54 CIZRBEME Y 2 — i3 TRE - oA 1cime L., /\f&aﬁbu
THAREMER S DM H ] EALET BTV 223, 2011 4F 12 H IZER-MN WEEE 54
BUERIZHT 2 G EN RS, KGEMTE Y 2 — /L0l BInE N7, ﬂ%ﬂa
MEY 22— VDRI T IV =T TFDOLEBY TH D,
> 20124-8 4 13 H~2018 4-8 H 14 H : 77 TV —4 T R R K OUK 5 £
/:L—/T/J
> 201848 H 15 HEAKE: 7 = U —aAT RABESR (O3 I D AME LD 50cm ) |
o FUNEESRIX, —MRICKEGIEIHEBERMORESCHMEICH > T, T OME IS
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# 1-17 ERKIN WEEE F857 1281 A BN =R H 1=

R ElYE=yi:
2 34 (2013~2015 4F) 12 ki &7z EEE @
2016 4£-~2018
& E SEEIARFE RO 45%

2 3 4EM (2016~2018 42) (Z Ll S 417z EEE O
ELJEED 65%., & D\ LY T A EED 85%
HiFT) Directive 2012/19/EU on waste electrical and electronic equipment (recast WEEE)

2019 A~

® /o, KIFEMED2—NABNEENDINT AV —4 ITRESNTND Y AT —F
DA 7 0RE, UTFTOLBYVRESNLTND

# 1-18 KIEMRIN WEEE F58 512852 U AN — « YUY A J)VRAFE (7 3V —4)

IRE UANY—F [ UhAg oAk
2012 44-8 A 13 H~20154-8 H 14 H (7 =V —4) 75% 65%
2015428 H 15 H~20184-8 H 14 H (17 2V —4) 80% 70%
2018 48 A 15 HLRE: (B 7 =V —4) 85% 80%

HiFT) Directive 2012/19/EU on waste electrical and electronic equipment (recast WEEE)

o k. KBEEMEY = — /LIFIRKM ROHS 85 O & 1SN Ty,

(2) HIEBRM WEEE 8 RI2H T D KIGHREEREDEMIZ R D HER

® EC & EPIA(BRM KGR B S OB S BT ik L iREE RN ED H 7203,
ZOWE T, EC A FEL TKRGEME Y 2 —/LOBINIFR D Z 8L (Impact
Assessment)  MEfE I TVWD
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BAIZOWTHO RN Tz, BARMIZIE, 2050 4 F TOKBGEME Y 2 —/10
[« Uo7 AR DB AR R Z 04T LT D,

# 119 40K A T a v

Baseline A (no policy action) BURAHEE DG L o T, Nl RERE s — AN EEND
F U (BREMENLO S —R)

Baseline B (Photovoltaic panels are | XB5EHE 2 = — /L& BN WEEE 85 Oxt& i H &7,

outside the scope of the WEEE BEDR T &2 U —72BIL » VWA 7 )L OB A S F i S

Directive) navF U

Policy Option A (policy action) FEEHRBEEME D 2 — /O HRIN WEEE 55 O x4 i B
Wz 53+ A

Policy Option B (inclusion of 2T ORGEME Y = —/LZ KN WEEE 55 DO%f4dn A 1T

photovoltaic panels in the scope of Mz 504
the WEEE Directive)

KRR L LT, BROBARRITMA T, 0 I U LAOEICHE S REEZ B ORLEES) 2 5 )

5

® KIGEMTEY = — L&KM WEEE FE5 28T 25 Z LIk, ANiEALE « BEFEC
KO RETHEREREZ NN L, KX 2RFENRIREEOND LW fEmnt an T
AV

o EUNCHH - FEEINAKNGEMEY 2—LOBZHIETLZLICEY . AR Y
LRSI L AR~ OEZE LR NS Z LI JERODFMEIRCL T A #
IVEORIIC X5 BER A D EIROERGIECEHF G35 2 EnERBEHE E /- T
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AT

#* 1-20 SR O Sy TG

2050 (fannualiy}

Baseline Scenario A
"Worst Case”

Baseline Scenario B

"Voluntary Action”

Policy Option A
“Resigentigl PV in

WEEE

Policy Option B
"Al PV in WEEE"

Quantities

Amount of PV waste generated
{in million tonnes,

w
-
o

2,16

Amount of PV modules
collected, properly treated and
sent to recycling (in million
tonnes

Amount of PV waste improperly

disposed of {in million tonnes)

Eod
Enwvir

| benefits of policy action

Soil and air pollution {in tonnes)

Lead leaching
from c-8i PV modules

316-2181

Cadmium leaching
from CdTe PV modules

40-228

Soil and air pollution (average exterr

nal cost, in b

on Eur

o0s)

Lead leaching
from ¢-8i PV modules

-1,47

Cadmium leaching
from CdTe PV modules

o00=

Total external cost (in billion Euros)

-147

-1,03

Gain of resources (recycling inpur,

n million tonnes)

Glass in ¢-51 PV modules and
Thin film* modules

Aluminium in c-5i PV modules
and Thin film* modules

Rare metals in ¢-51 PV modules
and Thin film* modules

Gain of resources {recycling output,

nm on tennes

Glass in ¢-8i PV modules and
Thin film* modules

Aluminium in ¢-51 PV modules
and Thin film* modules

Rare metals in ¢-5i FV modules
and Thin film* modules

Gain of resources (recycling outpur,

n billion Eurgs)

Glass in ¢-31 FV modules and
Thin film* modules

Aluminium in c-31 PV modules
and Thin film* modules

Rare metals in ¢-51 PV modules
and Thin film* modules

Total gain of resources
(in billion Euros)

Economic cost of policy action

Costs

Logisties cost {in billion Euras)

PEn

0,00

Proper treatment and recycling
cost (in billion Euros)

Total costs {in billion Eurps)

Social Impacts

Impact on employment (number of jobs created)

Job creation

13 000

= Ll

1 ann

Net benefits

Net benefits stand-alone (in
billion Euros

1344

Net benefits ve. Baseline A (In
billion Euros

1481

Net benefits vs. Baseline B (in
billion Euros

148

16,48

“Study on Phovoltaic Panels Supplementing the Impact Assessment for a Recast of the WEEE Directive”
Bio Intelligence Service 2011
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1) PV CYCLE D=

® PV CYCLE (XK EME /:L—JWDIEIHR ) YA T NAX—LOEELHNE LT
HRBOFEREMIKTH 5, BN WEEE IO KBy BT Y 2 — L8N S5 TRE
M WE 2 BEEEIA - R3EI KD 2007 E = QVAY I

® PV CYCLE BAKBEEMTE Y = —/LOEILE 2010 AEI2BtA L T D, 2014 42 Tl
A U724 81X 10,431 F > ThHh D, 422500 Mo HEEETDH L, FHEIT25 Rk
Z w7 100 B4y, O, BIAA > b @REE5) B S - &TeE
D#) 10%, 2013 FHFR T, EU TEA I KBGEIE ¥ = — /LT E 800 7 kv
Thsb, OFEWPEHIE, 2030 FtHTH D & THIEDd (PV CYCLE BT U U7 &
D), IEIXEX, EU NTRAYDRERHEZ, BIE BIRENTWDKEEREY 2
—LDIFE AT, PIHAR - BHELTH D,

® 2013 EIZKMEME Y 2 — V& EI L= EIX, 18 E TH 5, FHEDEINEIT, 2012
03,762 Mk b %<, TDOKIT 2014 T 2,09 bk FREXKKTH D,

4000 3762
3065

3000
2099

2000 1429

1000
76 135

0
2010 2011 2012 2013 2014 2015

1-34 AAFEOEULE (2015 4 1 H K )

Country Tonnes in 2013
Belgium 229
France 268

Germany

Poland

Slovenia

Spain

The Netherlands

UK

Italy e ——
—_—
53

Other European countries

1-35 2013 4D [ERIEICE (B FH)
HiFT) PV CYCLE Status Report(Jan. 2015) , PV CYCLE 7F—A~3—

2) PV CYCLE @EIUNARA >

® PV CYCLE ORUILARA > M, 5347 KA > FTH D (2014 4 11 ABES), Lo
COFTEBICIEF L TWAHDIE., KB EHTTHD, HULRA > O 7 E%., %
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LA A > MZBWT 160 i< HWVWE THENSNLIONREE LN E ST
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= 0. ©
Qi (o 1
HAT) PVCYCLE R—Abi—Y
¥ 1-36 [EBIOENLARA > M (2013 4F)
# 1-21 [ERIOER A > K (2013 4F)
= FEI AR A > MK = B AR A > K
A 108 XUy 8
A2V T 79 F—=AKIT 5
7T A 42 AA A 4
YL F— 30 Fow—7 4
E AV 16 AR kA 3
AF T 11 Z2pR=TF 3
AL 9 F = adfE 2

HIFT) PV CYCLE F—Art—

3) PVCYCLED U H AV ILAF—LDEBE

® KIGEME Y = — /L ORKH 40 Kiii (EEM KBS AT L) LIF53ITH )
DEFEITIE, BIRA & F~OiE £ ClE=» Ra—F =2 ZHLUEDO 7 1+ 2%
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PV CYCLE 733,

T Ra—H—%, KGEME Y 2 — VORBEGHINORBEWVEIRA > % PV
CYCLE »U = 71E#HZ & & ICFFE L, PVCYCLE [C/HEEFE AN L T, KB
BT Y 2 — L E2RE L, BINRA > N Tk d 5, KEEEMTE Y 2 — /Lo -
ERIR LB AT Ra—P =017 5,

PV CYCLE %, [FIMARA > MIEWAENTZKEGEME Y 2 — L2 RE L, — &
EBATRETI VA I NVEEEEZREL VA I VEEEDTT v FETKE?
MEY 2 — NV EEET S, BINKRA > MBI 2 KBEME Y 2 — L OIE « RE,
VYA NVT T hETOEE, BIORY A 7z ndEH X PVCYCLE 234
95,

i

LKED21—ILEE 40KRFEDHE>

° oo EURARA
ERAEAD KBE et =505 AN ABEH
4§ 7E - PV CYCLE EDa—LD ESaoLD ! AEE E%%{E - EDa—ILD
~DER = e ES2—1L0 LOBE UHAIIL
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(HriE] [k - B [E4RE] EHEE] (U1 EEE]
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(0H% F—E¥ F—F F—o¥
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KEGEMT Y 2 — /L ORI 40 LLEDOFEITIE, KEEMTE Y 2 —/LOfiZEE Tl
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A1X PV CYCLE REJid 25 (FIULARA >~ ETOE L ORE D7 1t ALEM S
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T Ra—H—%, BEUKEICAR 5 0 EEERH % PV CYCLE I8 L7- BT, K&
MEY 2 — L E2HET L, KEEREY 2 — LOMEIRLEMIZTT L Fa—F—n
AT 5,

PV CYCLE %, =¥ Ra—H =00 0Hig a2 T TV A 7 Vv FEHFEZREL, K
BT Y 2 — VO EGFT D VYA 7 VEEE O E CHEHBERET 5, KGR
TV a— LDk, VYA T M DE A 1X PV CYCLE BNAHT 5,
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i e BEBES 21—
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IR T E41KEE FrEE MDD ERK
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1-38 PVCYCLE DU HA 7L AF—LA (F¥2—8%8 40 LI L)
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4) PVCYCLE M:EZEMA

PV CYCLE Ti%, EM¥E (RE¥EES) /6. Contribution fee 28U L. KL

BRI ORI BB E TEH - TV 5D,

A-HEZEE O Contribution Fee
=[EY « ALPE = 2k XA ELESEH ORERTES =T %

X & [E O K3 Bk i OBEFER (TRIfE)

> Contribution fee DHEHIZd 7= > TlE, & E O KBGIEF FERR M ORI « ALBRIZ 737>
LaXhe FUEEFEORFEY =7 (HEEEER) & FEO KB ER O
FEER (THIE) 2T bt s,

> BEEEO TR, BEOHAEITH LT, fIBFER I L DBEFER (PV CYCLE
DEH) Z0F TEET D,

> R B HIEL, KB EREREO—F —0NEHT 550 LTED,
FN TRV, BUE WEEE 54 T b AR ITRIE SRR O F T ’E.i?h‘flz\iib‘

> KEFEME Y 2 — VOB R AN 72O E T, fhE st L 21T 9 728, B
EENELS 2D, EICL o T, [EUY - ek - B R R 5720, BUEEF O
Contribution Fee IZ[EIZ L > TS, HEMEIZE 08> TRGEMED 2 —/L
ZIRGE L TV D RGESEEIL. TR TN OE TPV CYCLE & 379 DA & L
TH Y., PVCYCLE 22 b OFEREF-LHGI AFE S [E Z & 20T D

> BIREAUCREEERIIIER (222D, ALERER F o Contribution Fee f\@%ﬁiﬂi%ﬁ
FhlhEL, BEEEORT Y = T O NPRE S EET D,

723, PV CYCLE TiX, Contribution Fee % 3fA 5 2>, BHALTEIUL « VWA 7 a2

AU - AT 20 OWNT N EEIRAEE L 725 T 5, Bl %1, First Solar #1:1%

PV CYCLE DX U /R—=72, D A "= BB ORI « VWA 7 )L A

T LA M LT %, First Solar 1%, At CdTe ZE Y 2 — /LT DWW T, [R5
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FEMBEE LT, [\ - U 31 7V &iflkfe TE 2B @K 282 T\5, 7ok, 2011
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