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Materials and components

Deseription

Batteries

Cathode ray tubes {CRTs)
Mercury containing components

Ashestos waste

Toner cartridges, liquid and pasty, as well as color toner
Printed circuit boards (PCBs)

Polychlorinated biphenyl containing

Capacitors

Liquid erystal displays (LCDs)

Plastics containing halogenated flame

Retardants

Equipment containing CRC HCFC ar HECs

Gas discharge lamps

Heavy metals such as lead, mercury and cadmivm are present in batteries
Lead in the cone glass and fluorescent coating cover the inside of panel glass
Mercury is used in thermostats, sensors, relays and switches; it is also used in medical

equipment, data transmission, telecommunication, and mabile phones

Cadminm oeeurs in certain companents

During incineration/combustion of the plastics

Halogenated flame retardants can produce toxic components
HCEC or CFCs are present in the foam and the refrigerating circuit
Mercury is present in them
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ity Tanedgui 5.2.42 718 peB dwsulymiiAntunnnszuiumssanaiae 1
1. wansznunedndealumss lmia Fee10figadia 130 db (A)
2. eilgmnedudunsainmsuauny PCB

3. nailymmemunauInMILAn@Ive9 Resin
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Mounted PCB

A

y

Disassembly

A

y

PCB wastes

A

y

Shredding

3

J

Smashing

L

J

Separation

Y

L ]

Metal powder

Nonmetal powder

31U 5.2.4-1 NIEVIUMIT

lasi@a PCB (Xiang, 2007)

51 5.2.42 walavizuazmedui hidluTangild PCB (Xiang, 2007)

dmsugli 5.2.4-3 naatams InavesiagluTseans lmaanldesu1e13 100 Lee

Aav $ [ o a ad a
2007) lugnAsenorfuaniugiligiuvesmss ladasnglnsal Ilfhuazdidnnieindveslsvmna

=
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0ooooo
-y

Dooooo :

Pre-treatment

Melting

Extrusion

Cutting

-—- llet ]
(Paneim) |
1

Ir—
-1 Cullet
X
Braun Tube I-—# (PaneliC) ,

Cutter —— Cullet |
1
'_”'f"'_ ) (Funnel) | Cleaner(30HP)

Size
Reduction

57 5.2.4-3- M3 lwavesnuluTsanus lada (Lee, 2007)

GRNEATE ﬂﬁ 5.2.4-4 waz th‘n 5245 Wumaluladlumss lsAaasdnii uaz
PCB ;i_ﬂuuuslmjﬁ"lﬁﬁuﬁuaiﬂﬂ Kellyand and Spottiswood (1982) 1@ Viet et al (2005) Taomaiinit
aouriuns 14 Electrostatic separator Tumsuenaisanir ihuasarsi lilaidai i Tasani3sod
I&iiena TuTadiuninisesniuumsnaasslasmss IefRaiey PCB 111a 7 kg. Mmsuenoamilu
avandu Ao yadiilu PCB nazyaiiiusudugnsaididnnseiing (EC) wdmnniuazidigiuney
YDINTUALDUINUIIA (F1 F2 F3) udndng TunouveImILndeuiman (Magnetic Separation) 1187
Sudhgnszuaumsuondaeliih (Electrostatic Separation) uansswazidealugUi 5.2.4-6 daugud
5.2.47 Fums19imaTuTaglumss lwifia PCB v Jiang (2007) Aunisldgnnawazms¥nszua
High Voltage Lﬁaiﬁzﬁﬂ"lWﬂmS@]“lummﬂﬂ%ﬁ@ ’daugﬂﬁ 5.2.4-8 UTAIRIDE191A09 Laboratorial roll-
type corona-electrostatic separator Hag 12 LUHAI gﬂﬁ 5.2.4-9 ﬁaasimﬁ@*?ﬁ@;mmﬁy PCB U190 0.3-0.45

Y A k4 oA a
mm AMUUUAD HINDILAT AUANABHILTENOVLT T

v o s o 2 a o ¢
%F‘Wﬂiﬂﬂ ﬁuﬂ')ﬁ?ﬂiillwaﬂi1u!m$ﬁ\]LL'Jﬂé’f]ll VWVY UHNINGDUNHATATAT 5-9
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MNon-conduoctors Conductors

‘lJﬁ 5.2.4-4 Rotating drum electrostatic separator Tumss lsAaaisani

(Kellyand and Spottiswood, 1982)

‘ ‘ Conductors
Non-Conductors

Middlings

‘]Jﬁ 5.2.4-5 MIANUUUY Electrostatic separator U9 PCB (Viet et al, 2005)

v o s o 2 a o ¢
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malulagnss landAalulszmauazaalszims
TassmimsaszuuAanuieesdinvesanngiasel lihwasdidnnsetind

| 7 kg OF SAMPLES |
I
FCB 5 EC
kg 4kg
| COMMINUTION AND PARTICLE SIZE SEPARATION I
Il F2 F3 Kl F2 I3
500 g 500 2kg 1kg Il kg 2kg
I I I I I I
| MAGNETIC SEPARATION |
I I [ I I I
F1 F2 F3 i Fi F2 F3
Mag Mag Mag Mag Mag Mag
36g 10g S4p Ilg ABg T8g
F1 F2 F3 F1 Fi Fi
N Mag N Mag N Mag N Mag N Mag N Mag
433 g 462 g 1655 g BEl g S0l g 1771 g
I I [ [ [ I
ELECTROSTATIC SEPARATION
I I I I I I
F1 F F3 F1 Fz F3
Cond Cond Cond Comnd Comnd Cond
18 g 47 g 251 g Slg M4lg 476 g
F1 F2 F3 F1 Fz F3
N Cond N Cond N Cond N Cond N Cond N Cond
415 415 g 1405 g 230 g 660 ¢ 1295 ¢

sUf 5.2.4-6 nszuaumsTumss lmAaey PCB (Viet et al, 2005)

Nonconductive

Corena
Particle

Electrode

o .High
Conductive Voltage
Particle
Brush

Electrostatic
Electrode

Nonconductive Middling

Conductive
Fraction Fraction

Fraction

511 5.2.4-7 maTuTadlunss lafa PCB (Jiang, 2007)

v o s o 2 a o ¢
ﬂﬂ“ﬂITﬂU ﬁummnimwmﬂuuazmumé’au VWVY UHNINGDUNHATATAT

5-11



! U < = = a 1
TeUATUaNY maTuTadmss ladaalulszmaazailszms

o o a a aa A <
Iﬂ‘Nﬂﬁﬂﬁi]ﬂ‘Vl"Ii%'U‘]JﬂﬂWlil’J»iﬂi%ﬁ@]ﬂlﬂﬁ‘]ﬂﬂqﬂﬂiﬂﬂﬂﬁ1!,Lﬁ$ﬂmﬂ‘ﬂiﬂuﬂﬁ

gﬂﬁ 5.2.4-8 Laboratorial roll-type corona-electrostatic separator (Jiang, 2007 )

wmmmﬂr||i|||||m[|m]ui .
110 1|1 12 113 114' 1

51 524-9  dedrudiaTaqainery PCB 4118 0.3-0.45 mm

Y

AUUY AD MANBILAY  AUEN AD HIUTTNOVITHY (Jiang, 2007 )
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5.2.5 M3 lmAameamsasniszney

M55 laaadreminoatlsznoumdudnmaluladuianmasldsuanuaulatiunls
v Y

I o [ Qy 1 =1 o = a 1 aA
Tugadmnssy mizidunszuaumsusng lumssuwundauensudiuiozins lada uama TuTadi

@

1 Y v a o A 1 A A 1 =2 a
mumm]ﬂ%ﬂuwamﬂmmwmm@flﬂﬂuj n303en T UNTHINoNIUY Modular 91NMIANEINIUITY

9
' a 3 { a L4
Krikke et al (1999) W01 1133 knAadiemsaenlseaeuiiu 1e3n1e a1y Assembly Tree 72

b4
Y R 1

g o a o a Qy 1 d‘ [ 9}3 a A 9 1 =
Hu "1]$ﬁﬁJWﬁﬂVﬂﬂﬁ’JLﬂiWﬂUlﬂﬂ"Uu’J ﬂiiﬂﬂ!“])’l!ﬁ?uﬂ‘"l]$ﬂmﬁﬂhlﬂuuifdiiﬂmiﬂﬂuﬂﬂmﬂﬂ JIUDN

b4 Y '
= 1

awnsoesue ladanu lduniuilszneudisiages 15t ihminmla dwaadlugiii 5.2.5-1002
1 ci d' o = a a 4

5.2.52 a3 5.2.5-3 waz 37 5.2.5-4 uaanagns lun1ss mfa PCBs 9naounmes uaz Ins

v A A A 9 ° a ' o o Y]

FANdienousd Lee (2007) Muumsviunalulaslumsaenalsznouunsmny msaauen mMstHl n3 ey

E4 M H
Tihada vazmansesna daugdii 5.2.5-5 nszurumslumsuenmsnaradniiias ldsuanuiion

fem 319 Cyclone (Dodbiba et al., 2008)

1. TV level ¢ =0: product

d.rafo | | 5.PCB 6_bﬂtt‘eé T.tube leved £ =1: modules

8.CPU 9 memory chi level ¢=2: parts

2 .casin 3. wirin

s 5.2.5-1 maluTaglumsnenisznon TV (Krikke et al, 1999)

PT‘V
@ q=1
q=2

disassemnble TV

- pyrolyse casing

release casing © separate aluminium
release wiri.ng_-’ separate aluminium and wpper-’ pyrolyse wiring
release trafo — * shred trafo - scparate aluninium, iron, copper

release tube ~ T dispose tube

IR

release battery * dispose battery

release PCB ~ test PCB —"@ g2
A— shred PCB —*  separale platinum, glass

=1
L disassemble PCB

!

release CPU —* separate glass, aluminium™® pyrolyse CFU

release chip —» upgrade chip

U 5.2.52 m3Tnszinenalszneu TV titems3 lxiAa (Krikke et al, 1999)

v o s o 2 a o ¢
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Case, Housing, HOD,
FOD, Power
Supplier, Manitor

OBSOLETE PC & MOBILE PHONE

PCBs

Disrmantling

RIS,
: . () PCBs :
: Hand Picking -”—p[ Shredding Cu Smelter I Precious Metal

“ansssesspasasanes Cu

() PCBs
Parts 4{ Cyanidation H Refining Au
(Il PCBs . ) . )
——[ Size Reduction H Medal Liberation ]

Mechanical
Separation

Air Saparation

Mon-metallic fracticn

3

Pyro-Processing
Y A J Metal Concentrates Precious Metals
) Cu, Solder, Fe=Mi, Al R Au, Ao, Pd, Pt
fiydro-Processing B 50005 Metals bk

511 5.2.5-3 nagntlumss laAa PCBs 91NABUAIADS (Lee, 2007)

Waste Maobile Phone
1

Li Batteries

Cu Smelter

Dismantling

Process 0) Au, Ag, Pd, Cu

Incineration

Process (11} i ICIE I e JE L
1
|
|
Crude Cu

Electrolysis

Anode Slime

HNO; Leaching
Agua Regia
Leaching ——‘ Au Recovery H FPd Recovery ‘

A

51U 5.2.5-4 n3zuIumMss lwdalnsduiiodo (Lee, 2007)

Y
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l e
PS&PVC &PE Feed

F
Shredder H

Undersize

Tribu—cyclu%

)
(=)

Power Supply E ,| [E Electrodes

T
\PVC-PE 1
Fagaae et

le— " Widdiing " 3

!

51U 5.2.5-5 nszuIUMI luMsuenIEWAIEAN (Dodbiba et al., 2008)

111ﬂixmumﬁlmﬁawmaaﬂﬁumﬂmmamwﬂwmaaﬂﬁvﬁ@mm"lﬁ'éhﬂmia@
YUIAYDIIAA (Size Reduction) wé’q€nmﬁ1mﬁLzﬂﬂcfudauﬁgﬂuwmﬁﬁﬂué’a §udaulwd1§uﬂggﬂﬁ1u1
vaduinseun uaziniessaianaradn W ldvnalszina v i G?yuwmaﬁﬂﬁﬁmm@“lwqjﬂ’hf:m%
Ao lmiailywigadulunszuaunss lmda ed1elsnan liarsvanaradnldlvuadnaunulyl
NSIZ01UNANST

MIUENNTLATHEDNANAAAN d131509311 1A 1Age1fEA1TMILANAIUBIANNHUILUY
Taoia Tilodonuandaveananiorimin Sanszayazusnooninfen Faisnieuldnszaimuen
neenvInwatadn fie Wgdaladiua (Fluidized Bed) #5013 lylaau (Cyclone) Feordomamaiuves

v

d' 9 1 1 v d’ 1 d! [ Y d’d o £3 '
mmﬁmgﬂﬂeuw11/1Nmumwmmmimuaz"lwmuagmﬂslu HIIENALDNITANVUIHUNILUTY

v o s o 2 a o ¢
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v
= o £

B! 1 g a % ' 1 1
nsgavasseddI vy druidunardandgeliminuinnitezangdiuaisuazgnueneen i

< Y A @ "o 9 1 v @ . o %
mﬁmm"lcﬂﬂauﬂ“lﬂamﬂmu LW]’JETE]ﬂ%gﬂﬂ’ﬂm"uTﬂWQﬁiuUuﬁlmLu’JﬁMNﬁ/(Tangentlally) NURNUIVDN

1378

E4
as o

mIuennaradnwiianiee Tasldmsaseailuveamiad (Direct Flotation) 354911015

[ E4
neniag Iage1denNuuANa 19 0IANUHUILY Y TnaenTaulianumuniudininh msuenis

o Y @ 1o 9 [ A = A A '
’fﬂlﬂit‘l’l/ﬂvlﬂiﬂEJ’JZ’W]N’dlli]zQﬂ’fNWTH!,GIH"l,ﬂﬁlui‘lﬁ‘ﬂi’t)ﬂiz°1JElﬂ“]N‘]J‘jiﬂﬂ]@ﬂlﬁa’)ﬂﬂﬂ’)1ﬂﬁu1uuu

=

'V v A ] o A < 1 A Y c?: 4? 1
HINNNIAANUANUUUULUUA Agautudivdsznoy e lidiudsenoutinassyuinaivuy uag

a
]

aunsaneneon i 1dhedigiin 5.2.5-6

1 1 { g a @
sUN 5.2.56 maugnauntlunaradanlaeldnsassdiluveaumad (Direct Flotation)

Y
a A o A o ¢ A ) ad A ¢ a
Nnu: fllili’]ﬂ15%ﬂﬂ'ﬁ"]ﬂﬂNaﬁﬂm“ﬂ!ﬂiﬂﬂi%qwﬁulﬁzﬂmﬂﬂiﬂuﬂﬁ NINAIUANNANY, 2551

NIZVIUNIT Smelting LIAY Refining

. & & o & Iy ¥
NITVIUNIT Smelting Lﬂuﬂizmumm’qa L‘]JL!ﬂﬁ’s’fﬂﬂIﬂﬁgﬁ)ﬂﬂmﬂﬁﬁﬂuﬂ1Wllﬂ

Qdﬂl o v

[ v 1
Tanzuignd Aeserdendnmsmauainatgediuiie ldaislsznouiuquendieonun nMsagausni
Taga 1T 2 3% 1dun m3sogausTasmsldanuiou wazmsogaus laemsldnszualii vaen
<3| o g a a A 4
N3ZUIUMT Refining 1Hunszuiuiln Tangiwfanuusgn5o9Uu (Phillips and Lim, 1998) Tag

A19619YDINTEVIUNT Smelting 1A Refining Haadaagii 5.2.5-7 waz 3Un 5.2.5-8

dahlae guéimnssundinunazdunadon vy umInnduenyasmans 5-16



Sewnuntivanysal

o o a a aa A <
Iﬂ‘Nﬂﬁﬂﬁi]ﬂ‘ﬂ"li$UUﬂﬂﬁ"lil'JQﬂi%ﬁ@]ﬂlﬂﬁ‘]ﬂﬂqﬂﬂiﬂﬂﬂﬁ1Lm$ﬂmﬂ‘ﬂiﬂuﬂﬁ

Pitch  Recycled
Ana;

38

Coke des Paste fad into Vibro-

Compactar Mould
* i s
ALUMINIUM &= . I

SMELTING & | )

Raw Materials

Alumina, coke and liquid pitch are shipped to Richards Bay (Bayside
and Hillside) and Matola harbour (Mozal). The alumina and coke
are d to silos at the sn while the liquid pitch is
transported 1o storage tanks.

Cooling
Tunnel

Making Anodes

Carbon anodes play a key role in the smelting process, and are
manufactured on site. Coke is sorted, graded and blended with
liquid pitch and used anades which have been crushed for recycling.
The paste is moulded in a vibro-compactor,

FUME TREATMENT CENTRE
Fumes from the baking furnace are
sent to the FTC where dust, flouride

and tars are removed.

Baking Furnace

Moltey cast iron

Reduction

Reduction Is an electrolysis process whereby
fluorinated alumina is converted into molten
aluminium in containers called pots, which are
arranged in long lines. The electralyte, known as
BATH, contains alumina powder, aluminium tri-fluoride
and cryolite.

The anodes are then connected to an aluminium stem
welded to an iron hexapod. The rodded anode
assemblies are transported to Reduction in a
specialised vehicle and installed in the reduction pots.

The ‘green’ anodes pass through a cooling tunnel
and are baked for 20 days in a gas-fired furnace at
1100°C.

Pot Tending

Assembly GAS TREATMENT CENTRE

Hot gases from Pots are sent to the
GTC which traps impurities and
fuoride

Molten
“ aluminium is
syphoned

into ladle
Fot

i
Aluminium

S g
DC Current

— Feeder adds
Hourinated
) alumina

Electrical energy passes through transformers to
reduce the voltage and increase the current, and
through rectifiers to convert the alternating current
(AC) 1o direct current {DC). The electricity then enters
the potlines where the pots are connected together

The electrical charge passes from the anode through
the electrolyte into a negatively charged cathade,
generating enarmous heat due to the resistance of
the electrolyte. The alumina is reduced to molten
aluminium which collects at the bottom of the pot,

and is then siphoned out at 32 hour (Hillside and
Mozal) or 48 hour intervals (Bayside). Molten
aluminium that has been siphoned from the pots is
stored in holding furnaces before casting,

Ralling Ingot

in series. 4 |
| |
Holding Furnace: n [ ‘

Casting Wheel

Wheel Alloy

Robot stacks ingots
Ingots

Cooling Tunnel i.-\;_. ‘\'--._

Casting 2% b T |
Maozal and Hillside cast primary aluminium ingots. Hillside .
also produces T-bar in horizontal casters. Bayside casts:

a number of value added products for specific industries:

rod, billet, rim afloy and slabs,

Molten aluminium

Ingot g
Remelt T-Bar

g‘ljﬁ 5.2.5-7 @19819M15911 Aluminum smelting

an: (www.hillside.co.za/links.html)
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PMO BMO

-

SULPHURIC ACID PLANT

Lt
FioCess I
—
Gas LEAD
BLAST
FURNACE
! 50k
C )
e
SMELTER
CU-LEACHING &
ELECTRO-WINNING NI-LEACHING
LEAD
NGB, REFINERY
“ -

SPECRAL
METALS
REFINERY
t PM-REFINERY T

)| :

Ag, Au, Pt,
Cu Pd, Rh, Ru, ir in, 5, Te

H a o 1
gﬂﬁ 5.2.5-8 N3ZVIUNIT Refining ADNNWUNDT 521 I Precious Metals Operation (PMO)
118 Base Metals Operation (BMO)
A (http://www.kfpe.ch/projects/echangesuniv/gmuender.php)

o

@ 1 U a 4 a IS
#19619994M135911 Smelting 1az Refining lAun ezgiifion 1iesainozgiitiomiu

' ]
1% A vada

' v
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Basel Convention 2006. (www.basel.int/industry/mppiwp/guid-info/guidmaterial.pdf, online 15/06/50) 2. Mobile Phone

Recycling: (http://www.envocare.co.uk/mobile_phones.htm, online 18/06/50) am wﬂﬁﬁuﬂigﬂﬂﬂﬂﬁﬁ/@d’JuNWﬂﬂ’h
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Name of substance Location in mobile phone Typical % content of a mobile phone
(including battery and peripherals)

Primary Constituents:

Plastics Case, circuit board ~40%

Glass, ceramics LCD screen, chips ~15%

Copper, compounds Circuit board, wires, connectors, batteries ~15%

Nickel, compounds Ni-Cd or NMH batteries ~10% *

Potassium hydroxide battery, Ni-Cd, Ni-MH ~5%*

Cobalt Lithium-ion Battery ~4% *

Lithium Lithium-ion battery ~4% *

Carbon Batteries ~ 4%

Aluminum Case, frame, batteries ~ 304 **

Steel, ferrous metal Case, frame, charger, batteries ~3%

Tin Circuit board ~1%

Minor Constituents (Typically less than 1%, more than 0.1%)

Bromine Circuit board
Cadmium Ni-Cd battery
Chromium Case, frame
Lead Circuit board
Liquid crystal polymer LCD screen
Manganese Circuit board
Silver Circuit board, keypad
Tantalum Circuit board
Titanium Case, frame
Tungsten Circuit board
Zinc Circuit board

v o s o 2 a o ¢
ﬂﬂ“l/ﬂiﬂﬂ gfummnimwmﬂuuazmumé’au VWVY UHNINGDUNHATATAT

5-21



Seneauativanysal

o o a a a g A <
Iﬂi\iﬂ13ﬂ13i]ﬂ‘VI’Ii$1J‘1J€‘lﬂ€‘l‘lil’Ni]i%’JWUENG]f‘lﬂQﬂﬂimﬂlWﬁHm&’ﬂmﬂ‘ﬂiﬂuﬂﬁ

maTuTadnss knAalulsematazaadseme

a v Ao ) A4 Wy
M 5312 Jevazvesaraniiduasielaninninvewuameinoalszylnild

@

A159UA51Y yHuaNNNa- yHualnna-lave yUAANOU-
uaAdioy la'lasa loou
uaALiow 6-26
unna/asdsznevilnna 11-30 30-50 lsinswdsunm
daned 5-20
NOIAY 2-15
Tavead/mslsznoulavead 0-2 2.5-8 <25
uaamia 0-2 TainswaSum
pzgiliiioy 0-1 2-10
msdsznovaien <3-10 0-1 <25
manndn 1-25 1-25 15-30
Twalafiaddu vigeelsd 0-5
fhazanedunss 10-20
msuou/mns IWd 3-30

1 @ 4 { @ a
ﬁ?ﬂ: mnimﬁwvﬁaﬁa-umﬂmﬁ HAZHUINNNITIANTT 2549, NTUAIUANUANY
(http://www.pcd.go.th/info_serv/haz_battery.htm, online 07/06/50)
4
a o a

HUAIND319 3 Filasorhnduse Temdla mindanstlszansamlums

[l [l
S A

<2 a an =t = A ' [ '
mudszy dh TaeiasaniEmsimnzay soudimsmamaiiovigaonuames i linuaeignis
1% vozuuane352ian Nickel Cadmium gniadszianiuveudosunte aunalszmainn
2 a 9 o ) ¢ A A A o v Y an o
3 lmAadenszuaumsogauen Tanznauunldlse Teand ionanideamsmiadieismsilenavuazms
v A
w1 Taemsuonlangiinmauazuaadioy Mnuuames wagtihmvasylnanudoulumiags luduaeu
4 v
il awnavanylszinn loszmeveaunafionszineonguisernma Taneuaadouuazininanuen 1avy
o o Aa = A A 091’ dy o 1 o =y
v lduSgniiemuganmauanudesnsvesnaia vail nszuaumsainaniuiu desliszuu
[ 1 [ { o [ [V Y] =
andu lovesTanzuazduoymaaniiszuisoonuainmmivasy dusumssamsnunuaneslszinn
Nickel Metal Hydride (Ni-MH) #4ag Lithium Ton (Li-ion) anet/szmai lifimaluladmss ladah
9 9 [
minzauzidadeIsmsilanay sietiifiesnnmsthlanz dananauuane3dszinn Nickel Metal
% { Y 7
Hydride (Ni-MH) uag laviz Inueadanuuame31szian Lithium Ton (Li-ion) nauun1da)se Tewiidae

nszuaumInge languuumme 1185 uanutioy aunaananu liduamassugio

v o s o 2 a o ¢
ﬂﬂ“l/ﬂiﬂﬂ gfummnimwmﬂuuazmumé’au VWVY UHNINGDUNHATATAT 5-22




! U dJ ) a a 1
IneNuRtivanysal maTuTadmss ladaalulszmaazailszms

o o a a a g A <
Iﬂ'ﬂﬂ13ﬂ13i]ﬂ‘VI’Ii$1J‘1J€‘lﬂ€‘l‘lil’Ni]i%’JWUENG]ﬂﬂQﬂﬂimﬂlWﬁHm&’ﬂmﬂ‘ﬂiﬂuﬂﬁ

wonnd waredn UszianIndarueiua (Polycarbonate, ~ PC) uae
Acrylonitrile (Acrylonitrile Butadiene Styrene, ABS) “’ﬁﬂ%ﬁ WSumInaanthma Inssmiiens waradn
YsznnIndlondnez Isuanlalasa1suou (Polycyclic Aromatic Hydrocarbon, PHA) §1115unth
voudasnadeldmalulaglsznn LCD (Liquid Crystal Display) e1anelffiiaasneuzisalszinn

9
lavondu (Dioxins) ag Wiy (Furans) la luduaouvesmisiiig

5.3.1.2 suIMe Isms uazmalulagluenalszma

% A A [ 9 1
N1333U3UH N INTANNLoDDNA N 1% 14

WaImMIiGonfusin wwliniasinaeuauninvesInsdwilede tethann

I o

Tnsdwindaanansaldau lduimssounsy tdraevielidalssmanmaaiann

JA A

maiiaginnauinldlvdnngnInsdwidens

nuNluadszmaldimsiauina TuTadmsadanen Tanziiaieenain
g 1 1 o 4 09/‘ Y 1 Qy 1 @ o o 4
FUFIUAN) VoI n INTANN NNV 1FUaINvessIn InsAnnieds a1w1saiinisoeausnine
illanauenTanziiald wu ludsgmagiuausoadauennesdr 1 dlansuldvinan
4

Y] 4 o 4 ¥ ad a ] ] [
TNTANN L0991 2 HAUIATEI UBNINT IUUNIINITDIAANI NN daliaIulsznouvedTanzlian

A Yy 1 a = o 9 o A A o <
DU ‘lﬂllﬂ WU UNQLARYY LS NDILLAN Iﬂﬂﬂﬂﬂmi%ﬂﬂTiG]ﬂﬂIVl’i?fWVliJ’f)ﬂ’fJ“rimmii’mi’nﬁlﬂﬂlﬂu

U ds’
Al
o = o s A Ayg o 1y D,
TuAoUAN 1 M3susmmInuag Insaniiens ng 14 lideansudd
Y v 9
TUADUN 2 MIasaeuAuAN winnuN Insdniiiedetiudanse
T ldfazdsosnuelidulszmamaaiamn
Y 1 H
TunoUn 3 w1n InsAniiiotien lawisniwn e 1danae 1 szgnuen

2 ] j]
Fudrumeionioniowenetine1iaga e su wargan
%50 Tavzdsznnaiee nduun 1y vy

H = 2 ' o gM A aa a ¢

Jupoun 4 FudruaeqvesInsdnilone 1wy ukgasBannsolind
wadan veudasna naoa lazgndliuade

& & < A o &

Junouh 5 uenTavzlszian man ezgiiiion nazTangduoonin
NANEANAIY AI8IATBINBLENLLY Eddy Current

Y 1

Juaoui 6 msinauTanzlia wu need1 Iu waraudey 418013
viaon n3e Msuenalo i

Tuaoun 7 MNAHARINNTZVIUMSS |3Aa (Slag) vzgnilinaualels

N1lasane

v o s o 2 a o ¢
ﬂﬂ“l/ﬂiﬂﬂ gfummnimwmﬂuuazmumé’au VWVY UHNINGDUNHATATAT 5-23



! U dJ ) a a 1
IneNuRtivanysal maTuTadmss ladaalulszmaazailszms

o o a a a g A <
Iﬂi\iﬂ13ﬂ13i]ﬂ‘VI’Ii$1J‘1J€‘lﬂ€‘l‘lil’Ni]i%’JWUENG]f‘lﬂQﬂﬂimﬂlWﬁHm&’ﬂmﬂ‘ﬂiﬂuﬂﬁ

'
J S

@ @ Y @ JA A ) '
Taaa1eq AaauenlaninInsdwidedoamisnimiunszurumsuilsg

@

agauiomsii 1 1%1se Tewide lduaaslugiii 5.3.0-1

mobile phone collection

L]
manual separation

I
mobile phone handsets

batteries —* battery recyeling

direct smelting (A)
or shredding (B)

A) l ®

electronic scrap shredding

l aluminum aluminum recycling
andor - and/or
separation systems: magnesium magnesinm recycling

e.g. magnetic,
eddy current, flotation,
others

I
with ~40% plastic precious metals, copper plastics  #*  plastics recveling
(with ~1-5% plastic)

ferrous metal | ferrous recycling

l other e other recycling

precions metal
operation: remelt

¥ ¥ l

sampling, precious and other metals analysis®
¥
secondary copper / precious metals facilities™ * A intesrated copper smelter
: include these processes m its
coppér anode prlmarﬁ-' slag operation.
¥ L
copper electrolysis™ Varous processes®
I [ I
copper anode slimes lead, nickel, tin, etc.
l Note: Some of the processes
Zenerate non-usable residues which
precious metal refining® are then finally disposed.

gold, palladium, silver

ci :.’1 [ [ JdA A
g‘lj‘ﬂ 5.3.1-1 "lluﬂﬂuﬂ]ﬁﬂﬂﬂ]ﬁ“ﬂ]ﬂiﬂ‘iﬂ‘ﬂﬂ&lﬂﬂﬂ
flan: BASEL Convention, 2005: “mobile phone partnership initiative” guidance document environmentally sound

management of used & end-of-life mobile phones, 2005.basel convention.

(http://www.basel.int/meetings/oewg/oewg4/documents/il4e.pdf, online 13/07/06)
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* Television: Recycling Point, Matsushita Eco Technology Center.

(http://panasonic.co.jp/eco/metec/en/recycle/television/point/, online 07/06/50)
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s LCD Industries Research Committee (LIREC) Influence to the living body

(http://home jeita.or.jp/device/lirec/english/enviro/influence.htm, online 10/06/50)
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" UK Status Report on Waste From Electrical and Electronic Equipment 2000, Industry Council for Electronic Equipment

Recycling. (http://www.icer.org.uk/InterimStatusReport2005Final Web.pdf, online 15/06/50)
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Consumer Electronics and Electronic Office Equipment, New Energy and Industrial Technology Development

7 Organization (NEDO) (http://www.nedo3r.com/MatrixE/mat-2.htm, online 05/06/50)
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