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Appendix 5
Recovery of precious metals and other materials from mobile phones

mobile phone collection

v
manual separation [ batteries —>| battery recycling

I
mobile phone handsets

direct smelting (A)

or shredding (B

l (8)

electronic scrap shredding

l aluminum aluminum recycling
and/or ) and/or
separation systems: magnesium magnesium recycling
e.g., magnetic,
eddy current, flotation, ;
others ferrous metal *  ferrous recycling
I
with ~40% plastic precious metals, copper plastics ®  plastics recycling

(with ~1-5% plastic)

l other > other recycling

precious metal
operation: remelt

A 4 A 4 l

sampling, precious and other metals analysis*

v
secondary copper / precious metals facilities* * An integrated copper smelter
I include these processes in its
coppér anode primary slag operation.
v 4
copper electrolysis* various processes™
I I I
copper anode slimes lead, nickel, tin, etc.
Note: Some of the processes
generate non-usable residues which
precious metal refining* are then finally disposed.

I
gold, palladium, silver



Appendix 6
1. General material recovery and recycling facility guidelines

1. Mobile phones and their accessories will generally be treated by facilities that engage in raw material
recovery and will thus require a higher degree of governmental environmental oversight in accordance with the
environmental risks associated with their processing systems. Environmental management systems become an
important aspect of these operating facilities.

Environmental management system

2. The material recovery and recycling facility should possess and maintain a documented environmental
management system to ensure adequate control over impact on the environment. The environmental management
system may include, but is not limited to, ISO 14001 certified management systems.

3. The system should also incorporate record—keeping of shipping documents, bills of lading and
chain—of-custody information in the form of audits on material destined for downstream markets.

4, The facility should operate pursuant to written standards or procedures regarding operating methods for
the plant and equipment, systems for management, control of site activities, site safety rules and requirements and
methods for ensuring observation and monitoring (i.e., an overall operating, systems and safety manual).
Licensing/permits

5. The facility must comply with all applicable environmental regulations (international, federal, provincial and
municipal):

° Material recovery and recycling facilities should be licensed by all appropriate Governmental Authorities.

o Require that facilities operate according to best available technologies, while taking into consideration the

technical, operational and economic feasibility of doing so.

o Licensing and permits should be consistent with governmental, regional and local regulatory requirements.
Specific permits required could be: storage permit, air emissions permit, water permit, hazardous waste permit, and
those required to meet landfill and other disposal regulations. Processes should be in place to ensure continued
compliance with the requirements of the permits.

6. Legal requirements such as authorizations, licenses, permits or standards should address facility
operation, workers’ health and safety, control of emissions to air, land and water and waste management. The
licence or permit should describe and authorize specific facility capacities, processes and potential exposures;
Monitoring and record—keeping

7. Material recovery and recycling facilities should develop adequate monitoring, recording and reporting
programs. Such programs should be maintained to track:

. Key process parameters.

° Hygiene—risk elements such as beryllium.

° Compliance with applicable regulations.

° Generation of any emissions or effluents.

° Movement and storage of waste, especially hazardous waste.

8. The facility should have adequate record—keeping systems to ensure compliance and have records of

employee training, including health and safety, manifests, bills of lading and chain—of—custody of all materials,
emergency response plans, closure plans in case a plant or operation closes, record—keeping policies, fire prevention
and suppression procedures, equipment failure backup plan, and security plans.

Emergency planning

9. The facility should have a regularly updated emergency plan that provides guidelines on how to react to
emergencies such as fires, explosions, accidents, unexpected emissions and weather—related emergencies (e.g,,
tornadoes and hurricanes). The emergency plan should also indicate what reporting and monitoring is required in
specific instances.

10. The plan should be communicated to the local emergency response authorities.

Occupational health and safety (best practices to ensure workers’ safety)

11. The facility must comply with all applicable health and safety regulations (federal, provincial/state and
industry standards). The facility must ensure occupational health and safety of employees by:

° Providing continuous health and safety training of personnel.



° Providing ergonomic work areas with safe and effective tools.

° Avoiding heavy lifting where possible and training employees to lift in a safe manner. In some cases lifting
tools may be required.

° Making available and enforcing the use of personal protection equipment.

° Labelling all hazardous materials.

° Safeguarding dangerous mechanical processes.

° Avoiding exposure to unacceptable occupational risks such as airborne dust and fumes through the use of
process dust collection systems.

° Periodic air monitoring to monitor elements of risk including but not limited to lead, cadmium and beryllium.
° Providing process fire suppression equipment and systems where appropriate.

° Considering policies that prohibit eating food or smoking in process areas.

° Providing for worker health benefits or insurance and long—term disability and death benefits.

° Providing liability compensation for accidents.

° Encourage the development and implementation of an environmental liability regime for recycling facilities

to prevent environmental damage.

Personal protective equipment

12. Plant personnel should be provided with appropriate Personal Protective Equipment (PPE) to ensure
employee safety. The level of PPE required will depend on the level of potential risk to which the employee is
exposed and the type of equipment with which the employee works:

o Eye protection: Safety glasses should be worn to prevent eye injuries. Eye washing stations should be
available in areas easily accessible by employees and as regulated by local legislation.

o Head protection: Hard hats may be required in certain areas, such as in proximity to overhead racks and
around automatic dismantling machines and smelting furnaces.

° Hand protection: When opening boxes, using safety knifes, handling sharp objects or using pallet jacks,
gloves may be required. When manually dismantling material or handling chemicals, gloves should be also be worn.
Gloves help protect hands from cuts, scrapes, chemical burns and infection by blood—-borne pathogens.

] Skin protection: In certain conditions, such as working in proximity to furnaces, chemical equipment and
some types of automated equipment, a fire—resistant work smock may be necessary to protect exposed skin from
burns or chemicals.

° Foot protection: Steel-toed shoes should be worn to prevent foot injuries from falling objects, pallet jacks,
chemical spills, etc.

° Hearing protection: Earplugs should be worn in work areas where prolonged noise exposure would lead to
hearing damage.

] Respiratory protection: Dust masks or face masks should be worn in areas where there is a risk of dust
inhalation.

Employee training

13. The facility should provide employees with periodic training to safeguard the occupational health and

safety of the employee. The training should address safe work practices, required safety precautions and required
personal protective equipment. Employees should be trained in the proper identification and handling of any
hazardous material that may be present in incoming material. Training should be documented, recorded and updated
as conditions merit.

Financial guarantees

14. Material recovery and recycling facilities should establish an appropriate plan for closure and aftercare
which ensures that the financial means for such closure are available. A financial instrument should be maintained
that will ensure that the facility is properly cleaned up in the event:

o Of major pollutant releases or gross mismanagement of end—of-life electronics equipment, components,
and scrap.
° Of closure of the facility.
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Ag | mg/kg 7769] 7921 4207 3248 2846 1504 3166 1242 1115 387 795 1269 1136
i | Pd | ma/ke 860 168 104 40 758 246 11 3 37 1 81 39 322
B Pt | me/ke 5| 3| 30 [y 4 1 0 0) 1 0) 0 0) 0]
Au | mg/kg 1211 1444 1338| 829 176] 391 424 79 206 37| 39 208 303,
~ Al | wts 2.4 3.8 2.4 9.2 7.4 2.6 2.3] 5.4 5.7 8 4.1 5.4 9]
| | Fe | wt 4.3 4 3.2 5.2 4.5 4.7, 1.1 6.1 9.9] 10| 4.9 0.9] 1.4
A| Cu | wth 28] 32| 38 24 14 21 28] 22| 13 13 15 28| 21
A Zn | w 1.7 0.7, 1.3 0.9 1.9 1 1.7 2.6) 1.6 1.8 2.7 4 0.4]
i Sn | wik 4 2.8 3| 2.9 4 2.2 2.3] Z.ZI 2.1 3.7] 2.7 2.2 3.5]
Pb | wth 2.7 1.3 0.1 1.4 3.1 1.1 1.4 1.ﬂ 1.2 1.7 2.2 1 1.9
Br | wt 2.5 1.7 1.2) 1.7 2.1 3 2. 2.1 1.6] 1.2 1.6 2.9 4.6
Ni [ wi 2.6 1.9 2.3 1.3 0.9 038 0.7 0.2 0.9 04 0.3 0.5 0.3
Ba | wth 1.1 1.9 1.5 1.6 0.6 0.7 1.8 0.2 0.5 0.1 0.2) 0.5 04
Be | mg/kg 18 120) 6 100] < 55 < < < < < < 1
Cr | mg/kg 2500 3500 7000 5400 580 1000 1200 380 540 280 300 320 440)
Mn | mg/kg 1300 1100 1000 3500 1800 7700 400) 9500 15000} 350 270 160] 1500]
Co | me/ke 650 1100 210 130) <10 120) 90 <10 <10 <10 90 110 70
Ga | ma/ke 110 120) 140 13 15 10 9 8 11 12) 9 10 11
L LA [ me/ie 64 120) 71 29 36 17 48| 10 5 9 4 28] 14
7| Se | me/kg < < < < < < < 1 < 1 1 < <
*| Mo | mg/ke 270 320 200 67] 29 36} 35j 17, 42, 15) 14 14 26
)7'/ Ru | mg/ke 10 4 11 6) 13 19 4 <1 1 <1 6 3 5
Rh | mg/ke <5j <5 <5 <5j <5j <5 <5j <5 <5 <5j <5 <5] <5
Cd | mg/kg 5| 4 3 1 3| 2) 1 2) 2 4 16 1 1
| Sb | mg/ke 1900 760 400 1400 2200 2500 590 1500 2600 5300 1200 1200 3600
Te | me/kg < < < < < < < < < 1 < < 1
Ce | mg/kg 60 10 <10 <10 140) 30 40) <10 10 <10 <10 10 20
Ta | mg/kg 5700 670 650 7000 2600 5800 2) 3 83 9 23 150) 9
W | mg/ke 1600 3000 4500) 290 160) 11 23 4 110) 5 8 9 10
Heg | mg/ke < < < <1 < < < < < < < < <
Bi | mg/kg 850 290 1600) 90 40) 100] 50 20 1300) 110] <10 150) 50
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Pb 66% (FRE31 FEM22 7A)H13) W 96% (FRE0 0Y74 #—AM)72)
Zn 47% (R[E20 ZEM 15 A'L—13) Mo 78% (7 UH34 FY27 h[E17)
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Co 61% (Y331 #'UE'717 |M13) Pd 97% (AYT55 FMAT7VH31 dEk11)

ERF&ERIILOAIL = ftiaz@msEEF

L WREH BELEEE HE: A1 TT—42T v (JOGMEC)

J/

3

FENEMRE
Ko Bl

EBREREED JHAVINEXNF

S\m f
o
Q. O -
BEREE. B

[
L]
A BRETH “‘j \\
SalyH—FAf /_WL B R LA (0)
L (_:} ~J

BT R HIMITIHILE (@)

© TOf(FER. k. BREEY. b, HIMTR(O)
BENAT, FRLE, (FOCA %) J\F 5 (@0)
0 MR (@0)
- TAURF LNRE(YO)
= )= T4LINRE (O)
;c‘ WEAE—S—TL(@)
Ay TOURT LIER(00)
l. IaYRT LIERE(O)
BB (@)
(vO) BEE= Bty ¥ A21LH 5 MASBILN (@A)
(@A) HELLEN
fhEE
ARt i e AT E R (© ©)
(@) =BV UL ETE £ 4 B
(@) TALRT L LIBH ‘r\ M{ gg;?g(ﬁ."‘%éﬁ"ﬁ“ ©)
(vO) T2 27 LEILE ' Nty IR )
(®A©) =3RS E M RBART B - S 2 R A2 R WA (O)
(@ AQ) B SHINZ B BIAT LY , 4 BBBREY A0 225 —#(0)
*‘% g Ly HHERE P W (O)
\‘ﬁ Do oo O O LEWER TS (@)
g PNER B0 B " IOU2F LFEW(O)
I_'i.';‘ % o o SRS T 15 (@)
(@) EBRF : O\ F 4 R EREE TS ()
(@~ ©) =R Y ERSBHLUNEEF LR (@)

(@) =#HEAFamLE SHETIHESRET (@ VO)

B L R E R EAT (@)

EREBIILHATEER (@)
aﬁ BAFTEYRMFATILE(@)
f 1 S B 14 25 R ST (@)
)




AV IIVREFNIEDANER

Z Dt
BEEFEHH 26054
17 (4%)
€
143(29%)
BEERF
90 (19%) i
FRISEE
DA ILIRF

MIES

[ A g 488F "+,

21 (4%)
e
33(7%)

=
55(11%)

REE
103(21%)

(R 18EE )

6 (£EE:1551F") th (KEEE:218F%) ik (XEE:618F")

& (KEE:137.7%) 8 (EEE:2,274%)
26.8% 30.6%

73.2% 69.4%
0 SAHAEEES

B BERCLE EEUNDLOZRBELTEEL S H)




BIRE RO

- R TEAK
SLE LI R DR HY

B2 S §
BRRIGEKES,

. i

(FREBROMRKICHLI R E QLB LERBOBRSE

= Oyk

EiFEonE (1)
AT TIRICKVYER. BE:EZEIN
BEES-EFHIE. BEEROHEBG
= £, Cu Au Ag
i (%) (g/t) (g/t)
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BEU RoHSIESDEMETIRZEICDLNT (200841283H. EU)

« RO HEREESD . 20144E6 A 1 H D (5545%) 2 7 &
BHRBE IR R E (2R LT REACHOSVHC IS BT & FEAL COAWE OB,

SE5HH 8

1. Hexabromocyclododecane (HBCDD)
2. Bis (2—-ethylhexyl) phthalate (DEHP)
3. Butyl benzyl phthalate (BBP)

4. Dibutylphthalate (DBP)

IBNPVEREHC AT EEE (BB ) (S OB EWEIZ W TES VIO
TUTIZZE R,

X70%5, KD Hazard | B B 1%, EU67/548/EEC)HLE

Council Directive 67,/548/EEC of 27 June 1967 on the approximation of laws, regulations and administrative

provisions relating to the classification, packaging and labelling of dangerous substances
[ERRAE O3 HE, T, FoRICBIT DIEHE, FIIL ITEHUE DI EiAR02 1967 46 A 27 HATEE
HERD IO THD,

1BF explosive " E
&1t oxidising "0
gRPR  extremely Flammable . F+
BBAHA  highly Flammable " F
aJ#k  flammable “ R10
®AEZE very toxic C T+
F& toxic T
AE harmful © Xn
JEE corrosive - 0
R irritant - Xi

SE sensitising

: R42 and/or R43

FHAME carcinogenic

. Carc. Cat. (1)

ZFERM mutagenic

: Muta. Cat. (1)

BEHE toxic for reproduction

 Repr. Cat. (1)

IRIGEIR

dangerous for the environment

: N or/and R52, R53, R59;

$%67/548/EEC) 1%, GHS D& X FEEHLI-#i7-7211272/2008 NWINAWR E X #ii> 5 T 1E Th D,
(MiATAT Y 2—)b s —E 1 2010 4 12 A IREW:2015 -6 H)




BWRoHS High priority substances_in FEE &#¥i k)

Table I Hazardous substances in EEE — high priority

ID | % | Substance name CAS-No. Hazard Main use in EEE
11 Sb | Antimony trioxide 1309-64-4 Carc Cat. 3 R40 Synergist brominated flame retardants;
2| Sb | Antimony compounds - Xn; R20/22 Flame retardant; melting agent in CRT
glass; solder material (antimony-tin)
N; R51-53 Melting agent in CRT glass
3| As | Arsenic/arsenic 7440-38-2 T; R23/25 111-V group semiconductor substrate
compounds (GaAs)
N; R50-53 Flame retardant
4 | Be | Beryllium metal 7440-41-7 Carc. Cat. 2; R49 In alloys; copper-beryllium alloy;
T+; R26 Connectors: contact springs, improves
elasticity of copper alloy;
T, R25-48/23 Finger clips
Xi; R36/37/38 PCs: maintains electrical conductivity in
metal housing;
R43 Monitors
Relays: improves properties of copper
contact springs
Switches: high strength, high
conductivity
Laser printers: Rotating mirror,
lightweight rigidity for precision
instrumentation
5| Be | Beryllium oxide BeO 1304-56-9 Carc. Cat. 2; R49 In ceramics, as cooling device;
T+; R26 Thermally conductive electrical insulator
T; R25-48/23
Xi; R36/37/38
R43
6 Tetrabromo bisphenol A | 79-94-7 Dangerous to the Flame retardant
and related compounds environment
(see Table II) N; R50/53
7 Bisphenol A | 1980/5/7 Repr. Cat. 3; R62 Polycarbonate plastic in electronic

(4,4'-Isopropylidendiphenol
)

Xi; R37-41

R43

devices, medical equipment; in PVC as
hardener, catalyst, binding agents,

stabiliser; epoxy resin production




ID | % | Substance name CAS-No. Hazard Main use in EEE
8 Diethylhexylphthalate 117-81-7 Repr. Cat. 2; Plasticizer in PVC cables
(DEHP) R60-61
9 Butylbenzylphthalate (BBP) | 85-68-7 Repr. Cat.2; R61 Plasticizer in PVC cables
Repr. Cat.3; R62
N; R50-53
10 Dibutylphthalate (DBP) 84-74-2 Repr. Cat. 2; R61 Plasticizer in PVC cables
Repr. Cat. 3; R62
N; R50
11 Dioctylphthalate (DOP) 117-84-0 Dangerous to the Plasticizer in PVC cables
Environment
12 Dimethylformamide (DMF) | 1968/12/2 Repr. Cat. 2; R61 Electrolyte capacitors
Xn; R20/21
Xi; R36
13 Formaldehyde 50-00-0 Carc. Cat. 3; R40 Preservatives, monomer (e.g. phenol
T; R23/24/25 resin and melamine resin)
C;R34
R43
14 | Ga | Gallium arsenide 1303-00-0 Human carcinogen* Power amplifiers, semiconductors
15 Hexabromocyclododecane | 3194-55-6 not (yet) classified in the | Flame retardant
(HBCDD) and further Annex | of Directive
brominated flame 67/548/EEC; proposal:
retardants (see table II) R33, R64, N R50-53;
PBT
16 | Si? | Liquid crystals e.g. Electroactive layer in liquid crystal
MBBA displays of cellular phones, notebooks,
(4-methoxybenzylidene-4-b PC monitors
utylaniline);
5CB
(4-pentyl-4-cyanobiphenyl)
17 Medium-chained 85535-85-9 secondary plasticisers in PVC (cable)
chlorinated paraffins flame retardant plasticisers in rubbers
(MCCP) (Alkanes, C14-17,
chloro)
18 Ni 7440-02-0 Carc. Cat. 3; R40 Stainless steel, plating; Decorative metal
Nickel[1] R43 finishes, barrier layers




ID | % | Substance name CAS-No. Hazard Main use in EEE
19 Nonylphenol 25154-52-3 Repr.Cat.3; R62 Surfactants, antioxidant in plastics

Nonylphenolpolyglycolether | 9016-45-9 Repr.Cat.3; R63

s (Nonylphenolethoxylates) Xn; R22
C;R34
N; R50-53

20 Perfluorooctane 1763-23-1 -

sulfonates[2]

21 PVvC 9002-86-2 Dependent on the Sleeve material (of capacitors), cables,
additives (stabilizers tubing films labels and gaskets, insulator,
and plasticizer) used; chemical resistance, transparency,
Dioxin formation during | sheath material
incineration;

Source of organic
bound clorine
22 PCBs 1336-36-3 R33 Flame retardant in PVC plastic cable;
Polychlorinated Biphenyls and various | N; R50-53 capacitors
others Dioxin/furan formation
during incineration
23 PCT 61788-33-8 Electrical insulation medium,
Polychlorinated Terphenyls | and various Plasticizers, fire retardants, coatings for
others electrical wire and cable, dielectric
sealants

24 Polychlorinated 70776-03-3 lubricant, paint, stabilizer (electric

Naphthalenes characteristic, flame-resistant,
water-resistant) insulator, flame retardant

25 | Se | Selenium 7782-49-2 T; R23/25 Rectifiers and detector instruments,
R33 photoreceptor, semiconductor material,
R53 light receiving element, photocell
Toxic/ Danger of
cumulative effects /

Environment™*
26 Short-chained chlorinated 85535-84-8 Carc. Cat. 3; R40 plasticisers in PVC (cable) flame

paraffins (SCCP) (Alkanes,
C10-13, chloro)

N; R50-53

retardant plasticisers




ID | % | Substance name CAS-No. Hazard Main use in EEE
27 Synthetic vitreous fibres 142844-00-6 RCF: Carc. Cat. 2; Thermal insulation materials in domestic
-glass fibres electrical appliances
- mineral wool
- refractory ceramic fibre
(RCFs)
28 | Sn | Tributyl Tin (TBT) various T; R25-48/23/25 Stabilizer, antioxidant, antibacterial and
compounds Xn; R21 antifungal agents, antifoulant, antiseptic,
Xi: R36/38 anti-fungal agent, paint, pigment,
Tripheny! Tin (TPT) N: R50-53; antistaining
compounds T; R23/24/25
N; R50-53
29 | Sn | Tributyl Tin Oxide (TBTO) 56-35-9 No classification antiseptic, antifungal agent, paint,
according to 67/548 pigment, antistaining, refrigerant,
foaming agent, extinguishant,
30 Ni | dinickel trioxide 1314-06-3 Carc. Cat. 1; R49 May be used as an electrolyte
R43
R53
31| As | diarsenic trioxide; 1327-53-3 Carc. Cat. 1; R45 May be used in certain glass-materials,
arsenic trioxide T+; R28 less than 5000ppm
C, 34
N; R50-53
32 4,4'-methylenedi-o-toluidine | 838-88-0 Carc. Cat. 2; R45 Potential use as a dye
Xn; R22
R43
N; R50-53
33 Petrolatum; 8009-03-8 Carc. Cat. 2; R45 Used in solder fluxes/pastes
Petrolatum
34 Ni | nickel dihydroxide 12054-48-7 Carc. Cat. 3; R40 May be present in certain plastics,
Xn; R20/22 metallic- or ceramic materials
R43
N; R50-53
35 tributyl phosphate 126-73-8 Carc.Cat.3; R40 May be present in certain plastics,

Xn; R22

Xi; R38

metallic- or ceramic materials




ID | % | Substance name CAS-No. Hazard Main use in EEE
36 V | divanadium pentaoxide; 1314-62-1 Muta. Cat. 3; R68 May be present in certain plastics,
metallic- or ceramic materials
vanadium pentoxide Repr. Cat. 3; R63
T; R48/23
Xn; R20/22
Xi; R37
N; R51-53
37 Ni | nickel sulphate 7786-81-4 Carc. Cat. 3; R40 May be present in certain plastics,
Xn; R22 metallic- or ceramic materials
R42/43
N; R50-53
38 | Co | cobalt oxide 1307-96-6 Xn; R22 May be present in certain plastics,
R43 metallic- or ceramic materials
N; R50-53
39 | Co | cobalt 7440-48-4 R42/43 May be present in certain plastics,
R53 metallic- or ceramic materials
40 2-ethylhexyl acrylate 103-11-7 Xi; R37/38 2-Ethylhexyl acrylate is used as a
R43 monomer in the chemical industry for the
production of polymers and copolymers,
which are mainly processed further to
aqueous polymer dispersions. The
polymers and polymer dispersions are
used in adhesives and as binders for
paints. Other applications include
coatings raw materials and uses in the
plastics and textiles industries.
41 | Cu | Naphthenic acids, copper | 1338-02-9 R10 May be present in certain plastics,
salts; metallic- or ceramic materials
copper naphthenate Xn; R22
N; R50-53
42 phenyl 162881-26-7 R43 May be present in certain plastics,
bis(2,4,6-trimethylbenzoyl)- R53 metallic- or ceramic materials
phosphine oxide
43 | Ta | thallium 7440-28-0 T+; R26/28 May be present in certain plastics,
R33 metallic- or ceramic materials
R53




ID Substance name CAS-No. Hazard Main use in EEE
44 bromobenzylbromotoluene, | 99688-47-8 Xn; R48/22 May be present in certain plastics,
mixture of isomers R43 metallic- or ceramic materials
N; R50-53
45 2,2'-(ethylenedioxy)diethyl 1680-21-3 Xi; R36/38 May be used in carton materials
diacrylate;
triethylene glycol diacrylate R43
46 Rosin; 8050-09-7 [1] R43 Used in solder fluxes/pastes
colophony [1] 8052-10-6 [2]
73138-82-6 [3]
11 Only in those applications where nickel is likely to result in direct and prolonged skin exposure
iRestriction does not apply to the following applications or processes: 1) photoresists or antireflective coatings for
2 photolithography processes; 2) photographic coatings applied to fims, papers, or printing plates; 3) mist suppressants for

non-decorative hard chromium (V1) plating; 4) wetting agents for use in controlled electroplating systems




Table II: Brominated flame retardants (other than PBBs or PBDEs) (JIG, 2007)

Brominated Flame Retardants (other than PBBs or PBBES) CAS Numbers

Brominated flame retardant which comes under notation of ISO 1043-4 code number

FR(14) [Aliphatic/alicyclic brominated compounds]

Brominated flame retardant which comes under notation of ISO 1043-4 code number
FR(15) [Aliphatic/alicyclic brominated compounds in combination with antimony -

compounds]

Brominated flame retardant which comes under notation of ISO 1043-4 code number
FR(16) [Aromatic brominated compounds excluding brominated diphenyl ether and -

biphenyls)]

Brominated flame retardant which comes under notation of ISO 1043-4 code number
FR(17) [Aromatic brominated compounds excluding brominated diphenyl ether and -

biphenyls) in combination with antimony compounds]

Brominated flame retardant which comes under notation of ISO 1043-4 code number

FR(22) [Aliphatic/alicyclic chlorinated and brominated compounds]

Brominated flame retardant which comes under notation of ISO 1043-4 code number

FR(42) [Brominated organic phosphorus compounds]

Poly(2,6-dibromo-phenylene oxide) 69882-11-7
Tetra-decabromo-diphenoxy-benzene 58965-66-5
1,2-Bis(2,4,6-tribromo-phenoxy) ethane 37853-59-1
3,5,3,5"-Tetrabromo-bisphenol A (TBBA) 79-94-7
TBBA, unspecified 30496-13-0
TBBA-epichlorhydrin oligomer 40039-93-8
TBBA-TBBA-diglycidyl-ether oligomer 70682-74-5
TBBA carbonate oligomer 28906-13-0
TBBA carbonate oligomer, phenoxy end capped 94334-64-2
TBBA carbonate oligomer, 2,4,6-tribromo-phenol terminated 71342-77-3
TBBA-hisphenol A-phosgene polymer 32844-27-2
Brominated epoxy resin end-capped with tribromophenol 139638-58-7
Brominated epoxy resin end-capped with tribromophenol 135229-48-0
TBBA-(2,3-dibromo-propyl-ether) 21850-44-2
TBBA bis-(2-hydroxy-ethyl-ether) 4162-45-2
TBBA-his-(allyl-ether) 25327-89-3
TBBA-dimethyl-ether 37853-61-5
Tetrabromo-bisphenol S 39635-79-5
TBBS-his-(2,3-dibromo-propyl-ether) 42757-55-1
2,4-Dibromo-phenol 615-58-7

2,4,6-tribromo-phenol 118-79-6




Brominated Flame Retardants (other than PBBs or PBBES) CAS Numbers
Pentabromo-phenol 608-71-9
2,4,6-Tribromo-phenyl-allyl-ether 3278-89-5
Tribromo-phenyl-allyl-ether, unspecified 26762-91-4
Bis(methyl)tetrabromo-phtalate 55481-60-2
Bis(2-ethylhexyl)tetrabromo-phtalate 26040-51-7
2-Hydroxy-propyl-2-(2-hydroxy-ethoxy)-ethyl-TBP 20566-35-2
TBPA, glycol-and propylene-oxide esters 75790-69-1
N,N’-Ethylene —bis-(tetrabromo-phthalimide) 32588-76-4
Ethylene-bis(5,6-dibromo-norbornane-2,3-dicarboximide) 52907-07-0
2,3-Dibromo-2-butene-1,4-diol 3234/2/4
Dibromo-neopentyl-glycol 3296-90-0
Dibromo-propanol 96-13-9
Tribromo-neopentyl-alcohol 36483-57-5
Poly tribromo-styrene 57137-10-7
Tribromo-styrene 61368-34-1

Table III: Hazardous substances in EEE already regulated by existing legislation

Substance name CAS—Nr. Main use in EEE Hazard Key Legal and Regulatory
Information

Asbestos 12001-28-4 Brake lining pad, insulator, Carc. Cat. 1; 76/769/EEC, Marketing and Use
132207-32-0 filler, abrasive, insulator, R45 of Dangerous Substances and
12172-73-5 filler, pigment, paint, talc, T; R48/23 amendments: (83/478/EEC:
77536-66-4 adiabatic material 85/610/EEC: 87/217/EEC:
77536-68-6
17536-67-5 91/659/EEC; 99/77/EEC)
12001-29-5

Specific Various Pigment, dyes, colorants 76/769/EEC, Marketing and Use

Azocolourants and of Dangerous Substances and

azodyes (which form amendments: (2002/61/EC;

certain aromatic 2003/03/EEC).

amines)

Ozone Depleting Various Refrigerant, foaming agent, Regulation (EC) No. 2037/2000

Substances and insulation extinguishant on substances that deplete the

Hydrochlorofluorocar ozone layer

bons

(HHEE ]

Study on hazardous substances in electrical and electronic equipment, not regulated by the RoHS

Directive

(Contract No. 070307/2007/476836/MAR/G4) Final Report
Freiburg, 17 October 2008

Oko-Institut e.V. — Institute for applied ecology
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KIREHE (mg/A) | KR (ppm. mg/L)

ST ILA 27 0.12

Ho7)B 1.9 0.10

X EEREEVICEENILEORESE BENELEENICRIHEREELEHIRERSEILICES= BEFEEY
EHIELEEYCAENIEEWEDORTES L) >
X E=TRE: &8 = (5ppm). j&H (0.01ppm)
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- RUHDODhEBERELTIEK., HFEL BEFE. MDD, FRE.
REREERHESNBY, BREEXAE 1kgZif=Y1.5~500mg
LEZONTWS, BEOFBERELTIEI. RBOAEL. &
FTikE . REEHEE. RERAENRESN TS,

(st EFMET 77+ — 2006 R CREABRFERBHBIRHARER) JVIER)
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-MEOERNEEEDHN7EZRB/ARILDASABHENHEDOH TS,

SRE/NARILDASRAARS, FEEROHMBELTOEEICKY . EREES
(ZHRUTETWS, I=FEL. BE/SRILDIFET)—EIZKY . 20065FEE2E—2
ISR DIz D> TS AT EEE L H S,

OMED<TT)7ILT78— (2006 FER—X)
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| MEDAHREREER I

"REBYTAIVIWVTSUITIE. TOBIRBIZEVTHRA/ SRILELTRYSE
NEENBEEINS(RSMF29BSHR).,

RR/ARIVDBHAREToI-ECH NRIIZEH>THERDEFHEIZCEN
HHEDD . HKTHO5mg/LOBEHIAH-T=,

XikE/ ARILDORABRICE > T, (1) EFRBEENERGRISRARAETO-OICKFREE
RIENSEURL-ERAFERTLEZRABELTREVZE REENBERELRE/ R
WEELICRRREICB VW TRABRE T,

OMFEDRE. FAHRAR BEFETE13SHEY

20004 & i (RN A—H—) 40 <0.01
2001 E R & (BN A—H—) 6,300 0.51
2001 FEH G (BRA—H—) <5 <0.01
20024 & G (RN A—H—) 19 <0.01
2002 & G (AN A—H—) 3,400 0.32
2003F &G (AR A—H—) 6,400 0.38
2003 R & (GBI A—H—) 5,700 0.36
X EETIRE: 252 (5ppm). it (0.01ppm) 12
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”éﬁ%fmmg/uwﬁa\%@)
N—EIE BEEEREYE MEXIZTDILEYEOIEE/N\—EUNUIEETED . AHEN
0.01mg/LEYKRELNED)
KRB E  AEARRJELEYE (BEAREYME)
IKIEE  KEKEEEE)OImg/LUL T (tEDEELT)
KBIREE®: 001mg/LLLTF (RtEELT)
KIS R 0.01me/LUL T (LR ELT)
OKEEEGLLE - AEWE . HEKEE Img/LULT (RELT)
TIERERE AHE 00Img/LUUT (FRELT) . 2R (HIZRES) TIEEF =M 15mg/kegk i
(M=ELT)
-TIEEENERE IEEREOIEEICRIEE, TIEAEESEZE00Img/LLLT. ii%aﬁié_%
150mg/kg A T (IMFBRUVZDILE®ELT)

| F2FEVITDOINT

TUOFEVDEMESE

s PUOFEVIE, EEADOFHM, FEERDORE. TIRAFVIDH
BR¥t . HSADEAFLEICRAWNShZIMETHY., XRDHS
SRR TECTEANERE, 2006FENDT7UFEVDOERNLEEE
(%£97,800t (ZEBIE 7 FEVELT)THY .. PRTRT—RIZEN
[XHEHE ($91,200t) D IFEAEN I ERTEENODHEH &

o TL\B,
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RBVHAIIWVTSUMTI. FOSBIRBIZEVTRERE/ ARIILELTRYSE
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RENSENL-ERFERTLEEREELTRBOV -2 BEERNRAELESR/ SR
JLEELIZERRBEICBVNVTHEREZ T,

OMFNEREE. AHHAR RETETRF13SHER)

mg/kg) mg/L)
2000 & g (AR A—H—) 5,600 1.1
2001 & G (RN A—H—) 100 <0.01
2001 E - & (AR A—H—) 13,000 0.63
20024 & i (BRI R A—H—) 11,000 0.74
2002 & G (AN A—H—) 2,400 0.20
2003F & i (AN A—H—) 130 <0.01
2003 F & & (B A—H—) 81 <0.01

16
X EETRE: &8 = (5ppm). j&H (0.01ppm)
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KEEEMREHIEHE: 0.02mg/LUT(ZUFEVELT)
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i SN IA R ER St B I
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a 27z,

OREAER
SRIREE (ppm . me/ke)
2002 & G (AR A—H—) 13,000
2006 FE & (AR A—H—) 11

OB AR RIFTETRE135HER)

SR HH (ppm. me/L)
2002 & G (AR A—H—) <0.01
2006 FE & 4 (AR A—H—) <0.01

X EETRIE: EHE (Sppm) . BHHY(0.01ppm) 20

| I3RRIRRIIZEENBBIZDNT
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- KIRIEEZE: 0.01meg/LLLT

KEFAGLLE  BEEYE. HKEZE0 1mg/LLULT

-HIEBE R SR E001mg/LLLTF (83&LT)

-TIEFRE WKL BERBEOEEICRIELE, TIEALSHEEOImg/LUT., LIESE

A=EE150mg/kg kT B RUZFDIEEWMELT) 21
FHETEEHEE EEEE005mg/m3
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