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N prEN 14582 Characterication of waste - Halogen and sulfur content —
Oxygen combustion in closed systems and determination method

method A (Calorimetric bomb method)-#4 + /% /% § %448
method B (Schoniger flask combustion method)-% # %4 '&¥3/ia:tv £ %
ot gE i

ko

n BS EN 14582 (2007)

Characterication of waste — Halogen and sulfur content

— Oxygen combustion in closed systems and determination method
method -Calorimetric bomb method (= prEN14582 method A)

Annex. Schoniger flask combustion method (= prEN14582
method B)
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N IEC 61189-2 (M'F & 1 &)

Test methods for electrical materials, printed boards and other
interconnection structures and assemblies
part 2 TEST 2C12 Test methods for materials for interconnection
structures
n JPCA-ES-01-2003(p * T B 1 §)

Test method for halogen-free materials

N IPC TM-650 (Number 2.3.41) (1% T B4 15 € )

Test Method for Total Halogen Content in Base Materials

N IPC TM-650 (Number 2.3.35)
Halide Content, Quantitative (Chloride & Bromide)

designed to determine the halide content of fluxes attributable to Cl and
Br
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prEN14582 Method. A 55 »
BS EN 14582 F ORI IC F.Cl,Br,1,S
prEN14582 M ethod.B IC F.Cl,Br.I,S
IPC-TM-650 (N02.3.41) IC Cl,Br
BSEN 14582 ANNEX IC F.Cl,Br.l,S
F rig/ 4,3“‘ v ER
JPCA-ES-01-2003 ik 3 IC F.Cl,Br.,S
IEC61189-2 IC Cl,Br
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n IEC 61189-2 Test 2C12 ~ IPC TM650(no.2.3.41) ~ JPCA-ES-2003~ /*

i & #-#tbase materials - copper-clad laminate 2
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n IEC 61189-2 Test 2C12 ~ IPC TM650(no.2.3.41) ~ JPCA-ES-2003 2 2
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_S_GS_OptionaI method - XRF

=

w-EDXRF
Ne. Material |Element ppm
Fb 522.6
Cd N.D
Electronics
: Material Ha N.D.
Cr H.D
Br N.D.
Fb BE4507
cd MN.D.
Electronics
2 =
Material He N.D
Cr M.D.
Br M.D.
|| Wimen Hals 40 900 i 5285
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n 1EC 61249-2-21

Reinforced base materials, clad and unclad non-hal ogenated epoxide
woven E-glass reinforced laminated sheets of defined flammability

Cl : 900ppm
Br : 900ppm
total halogens contained : 1500ppm
n JPCA-ESO1 2003 JPCA

Test method for halogen-free materials
Cl : 0.09%wt(900ppm)
Br : 0.09%wt(900ppm)
total halogens contained : 0.15%wt(1500ppm)

(13 (F

Halogen-fres mark: (Counesy of Sony Corporation) |

SGS #xnzzrap W

n I1PC 4101 C'E“ e,
adopted the IEC definition of hal ogen-free
Cl : 900ppm
Br : 900ppm

total halogens contained : 1500ppm

Friuorine),| (1odine) and At(Astatin) (TA %)% % tojm djd 1 % 25 ¢
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Information from Buyer

SGS #a22rwm e 0

Apple Halogen-Free Specification
069-1857-B

All homogeneous material within a component or product must meet criteria

Item Limit
Cl 0.09%wt (900ppm)
Br 0.09%wt (900ppm)

Total halogens contained 0.15%wt (1500ppm)
(CI+Br)




SGS Other information

n halogens are based on the IEC 61249-2-21:2003 standard.

n Per the IEC standard, restrictions on halogens apply only to
chlorine, bromine, and their compounds.

n A test report for total bromine is an acceptable substitute for
PBDE and PBB test reports required for demonstrating RoHS

compliance; in some cases, this is more cost effective.

n halogen-free compliance are only required for components
containing plastic materials. Testing is not required for parts
that are made up entirely of metal alloys or ceramics unless
there is a known risk of these parts containing halogens.

SGS

Information form Dell
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Dell Halogen-Free Specification
A01-00 2007, July

n Revision History

Changed title from “Guideline” to “Specification”, added references
to existing “halogen-free” industry standards, changed bromine and
chlorine thresholds from 1000 ppm to 900 ppm (per IEC/IPC
standards)

n “IEC/IPC standards” means oxygen flask combustion method

SGS %1% & R A4 Dell (1)

Dell Halogen-Free Specification

Item Limit in product
Cl 900 ppm
Br 900 ppm

n Currently prohibits the use of PBBs and PDBEs (including DecaBDE)
for all applications

n Prohibits the use of all other BFRs (including TBBP-A and HBCD) in
plastic parts for desktops, notebook and server products as well as
TCO certified displays and Blue Angel certified printers
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SGS Other information - Dell

n All parts and/or products designed to meet “halogen-free”
requirements.

n Homogenous material: a homogenous material is made up of
one or more substances (e.g., an alloy is a homogenous material
which in turn is made up of a number of substances).

n flame retardants not limited to, tetrabromobisphenol-A (TBBP-A),
brominated epoxy oligomer (BEO) and polybrominated diphenyl
ethers (PBDES)

n notice : Fluorine(F), iodine(l), and Astatine(At) (other Group VIIA
halogens) are not restricted in this definition

SGS EWFER PP RSP 5LE

= +/&E ESD-AORH-004 Rev. A

Item Limit
Cl 900ppm
Br 900ppm
Total halogens contained 1500ppm
(Cl+Br)
N &2 a30E R A #
n # ﬂ]f EMRIRFEL, PR EHZ X SINE/E S
RS f%?%case Wd AL £ BT PNE/E L
* F aﬁrj—% 7 2R F;éa
n % :f-q-x XRF?EJ#‘?‘F?
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n p2009# 4= » 37 ¢ BFR ~ PVC 2 phthalate
Brik & < *+1000ppm > 4 3 % 7 BFR
Clik & + *:33% > 4L 5 PVCH
n = %% %HCH- 5 ##8%PCB~ % # 2PCN-SCCP -~ #
# ¥4 2 2PCDDs -~ % # % ¥ PCDFs ~ PCP ~» 5 # 4
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25

S! ;S His Bp
n Compal electronics m

homogenous material in the part

maximum concentration of 900 ppm Br or Cl
total concentration 1500 ppm of Br + ClI
Reference method IEC61189-2
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SGS Hewlett-Packard HP [ﬁp]

n HP Policy

- 2005.11.094*# TBBPA 141k & 1000ppm

- 2006.0920 #-#fDecaBDE ~ TBBPA*#]ik & % 1000ppm - ¥ 4y
I F d S aipl3E 2 2 (IEC 62321 edl)

- 2008.01.104*¥tPVC ~ BFR (Brominated Flame
Retardants) "4k & % 900ppm (2009.01 2
&)

- PVC - BFR#-3:2008+% # ¢ #-7] » HP GSE(General
Specification for the Environment) = i ¢
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SGS FREL L RTE NGB L

n g s L‘,]‘F(VOCS)

BRBSR - FT R FFFTFE

%% ﬁ"m’?‘]

# % — CFC -~ HCFC ~ Freon

Halon-1211 ~ Halon -1301 : = % B3 5 » — 4 4 = & B 2 R 2% 40%
CHELAE R

Freon-11: A FPU% 2 & (bldorkia sk #e ~24) ~PUS 24 (

e EH) CRFe "fﬁ (PS) el (deikit) 2 PEREHE - - &

SRR A e Sk e 4

Freon-12 : 32 & ;fé 1% /Q'J?pfv by QR I ra? BT G NI ffc‘ﬁ‘
Freon-113 : # * 3 f#H A & oM T p%)»’ LTEMPPET RS
2 kB A

Freon 114 : #f 5% % < i£ %] (Propellant) ; /4 % (Refrigerant) ; 7 #| % “ﬁ%
g A (Degreaser) ; #x;¢ #| (Foam blowing agent) ; ##75 ¢hH %8
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n
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SIS o (T L JEGEEF 2 o F R e SR
— PBBSYPBDEs : PolyBromo Biphenyl/ PolyBromo Biphenyl ether
— TBBPA - TBBPA-bis : TetraBromo Bisphenol A/ -bis
HBCD : HexaBromoCycloDodecane
BrPS : Brominated PolyStyrene

5w AR A (el R E) YT

FHEIES . FITSIERRY R
— PCB : PolyChloroBiphenyl » 7 # fe %24 » & 44
PCT : % # e
PCN : 3 & re |
~ CPISCCP(Cyy~Cyq) ~ MCCP(Cyy~Cy7) © § 4 I » B 4]
% 4«%@]/&:,}4
PVCH] g » T A
A EPR
PFOA/PFOS
— Telfon

30
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#& ¥ 27 Inorganic

# %7 ¥ Brominated organic

# & 7 B ¥ Chlorinated organic

7 ¥k pL %7 (P ik fia )Organ phosphorus

(mainly phosphate esters)

# 1 7 ##44gHalogenated organ phosphorus
(chlorinated and brominated, mainly phosphate esters)
% ¥ ¥ % Nitrogen-based

3 3 3 3

S
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PRIORITISATION OF FLAME RETARDANTS FOR ENVIRONMENTAL RISK ASSESSMENT (Environment agency)

P R Fisk, A E Girling and R J Wildey
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BFR product Examples
group

Application

TBBP-A

Bisphenol A

Bisphenol-A bisdibromopropylether
Carbonate oligomers of TBBP-A

Epoxy and carylonitrile butadiene styrene (ABS]
resign

Polypropylene, polyethylene, glow wire glass
fibre reinforced polybutylene terephthalate,
polycarbonate sheets

PBDEs : Penta mix
PBDEs : Octa mix, Deca

Diphenyl ether

Flexible and rigid polyurethane
ABS,HIPS

Phthalic acid
anhydride

Tetrabromophthalic anhydride
Tetrabromophthalic ester

Tetrabromophthalate diol

Polyester
Flexible polyvinylchloride(PVC)
Rigid PVC

Phenol 2,4,6-Tribromophenol

Bis(tribromophenoxy)ethane

Endcap for FR oligomer
UV stable ABS

Styrene Polydibromostyrene

Grafted polybromostyrene on
polypropylene

High heat glass reiforced polyamide

Non-blooming polypropylene

HexaBromoCycloDodecane(HBCD)

cyclododecane

Polystyrene, polyester,HIPS, Glow wire,
upholstered furniture

Ref: J. De Boer,Envirom. Chem. 2004,1,81-85

SGS s we ep 7 pm-

% 7% P A S faA T
. 3k E % ABS -~ PC -~ PSz
9 Ry £3
Rl PBTH;
S s 44 (cablelwire) e 4+ 4L
R B R AR FR-4% 5 #t5 2 % &
BFR FRAZ% S #f7 ~ BREAF &5 ~ %
TR BeH ~BRE -~ EZAGHE
TR F 2 L
BRE B L % 5 ehPBT 2 PAR
Eoa(film) ~ BF - B | BTV sty
S A enchgkdr e f oAb &
PVvC — -
wo(film) ~ 3 - By W | & (magnetic tape)

36
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Substance Application
Printed circuit board laminates
Flexible printed circuit boards
Integrated circuits or other electrical
components with plastic packages
Connectors
Duck heads
Bromine

Fans or blowers

Insulators

Plastics parts

EMI gaskets

Labels, adhesives and tapes

37
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Substance Application
Internal cables
Power cords and external cable assemblies
Chlorine

(including overmold and strain relief)

Bumpers, feet, shock mounts

Bromine+chlorine

Battery packs, power adapters, power supplies,
display panels, hard drives, optical drives,
inverters, speakers, fans, and other modules
containing components listed above

38
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' Tetrabromobisphenol-A (TBBPA)

N TBBPA fe 8 3 & * 3> F 245 (95%) % & & 4%

N 2 & ZF R evd > Flis & - BT RpFMME 2
MR L

N MR > 7 LSk

N T8 7 TBBPAY L Mgk ~ R & 2

Br . CHa ~Br
HO—{[ —e—{ JoH
Br CHi Br

Source : IPC slide David W. Bergman, |PC VP Standards, Technology & Inter national
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Relations November, 2004
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No. | EU directive Item

Material

1 76/769/EEC | Dangerous Substance and
preparation

2 79/663/EEC | tris(2,3 dibromopropyl)phosphate
~ PBBs

fireproof textile

3 83/264/EEC | Polybrominatedbiphenyl(PBBSs)

Textile article
contact with skin

4 2002/95/EC | Polybrominated biphenyls (PBB)
(RoOHS) Or Polybrominated diphenyl
ethers(PBDE)

5 2003/11/EC | PentaBromoDiphenyl Eether,
OctaBromoDiphenyl Ether

6 | 2005/717/EC | DecaBDE is exempted from RoHS
directive

Electrical and
Electronic
Equipment

B B Br

40




SGS wsapwaszr v g

No. EU directive Item Material
1 3093/94/EEC L F s e I R X
2 89/667/EC % % 7 ¥ (PCB) FE 2k )
R 2 7 * 52 % % %2 (PCN)
(LMBG 30)
3 2002/45/EC Rl WLy FE G R A
(SCCP,C,;~C.o)

Middle ChainCP : # 4% it 7 #(Cy,~C,;) ---POHS#. #
Long ChainCP: £ 4&% it 7 #(>C,g)

41
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Sﬁs AL

EHFALLEE £ B EULIMVO F 7 dF B~ mk
FR4 (epoxy resin/ glasscloth) A 4= #x % & &% A 4% (4rFR6- Polyester
resin / glass cloth)

HAR S
N &BFreRR(sps v - 4 § 5 -metal oxides and hydroxides) i *
T EFE
s H

)

\-ﬂw

R PR RA RN > WA Sl
TEREAEA LG ek

N 3 8% ~ Fifk g 47 1278 A] (Organo-phosphors and phosphate esters)

¥ L oehEk kA L BEEL = F g (triphenyl phosphate, TPP) ~ Bifit = B> fin
(tricresyl phosphate, TCP)
HFF20% 4 5ok

N 7 # % %¢ 1A (Organo-nitrogen compounds)
At R AERE i F L]

45

S! ;s Information from

SOERLATIN SREET 31 1PC-21 Dnrsa Hityaaarl [Far Gaarch Ok
Fmme caco 1 hiomwonem arsmic papar T MM FiOT Grads Esquinrmant
O S TR Prisary: Wuhiiuncionsl epaoy S8 Saeion |
Fecondary 17 Nor-spoy Seconday I MA . - ) Ko
Frawe Reranosut Meonasssw: Proaphorus Mminer LT84 Aeguavement -0 Eroey { He ':'"w' ! Ararid
Frooiia [ Lo Fpdogen Coment
I Rerenewoe: LRANEE Bl ML S 13048 Hia Wesnan
ANSE 410 W5 1500 pomy max. B or C Loaw 5N CTE
Grays Tranames [Tl 136570 o 1BST ared 1500 Do M, Bro= Gl L Db/ D4
SPECErELA TR SrEET 31 POt 10mE] Hewentel (For Bearoh Dnih
Fiwmr CacEmme: 4z Woven E-gima, sariece 2- Caliuicss pmcar, com ROT Grads Aequinmend
Fazgin BeaTew Primay Epoey See Geckon T
Frcandary 1 Phanoic Swcorulery 2- HIA = : F E
FLamm RumarganT Wicasmms: SromineAnimony qude Winanin DL Bequusineal; -3 ol
Fooems: snoin andfor rorgenic oeiniet Funcrlr
1 L ULANE: CEM. M R WA Bdditve | Sewi-Addive
ANSE CEM-1ED Canzumer Bechones.
Graan Trausmou iT 2 103 mirimume CEMLT
Sergi-Tale

23



E-
[
7
s
e

47
Rl
- Web service . <:| Manual Input/Import
RSTS )
database Integratlon
48

24



SGS e

N XRF#p B
F_F 7 1% XRF#CI ~ Brerip|ia?
R EE T XRFscansipl3d > N 2 4p 2 0% 4

N #F 424p B
#]% 2 ROHS 2 L ehhl (228 F ¢ 5] » ROHSHR 7 ?
273 RS2 & dF oz fdeadline
TEFPURFPCISBria o ARETE g4 F 172 F A

N RlzFAR B
# % (halogen —free)/ & it £ 4+ (halogenated compounds) i % >
SRR
- 3 EFWFPCB(# i+t £ 4)—Cl(H%)
— 347 ¥ PBDES(& i it & 4 )—Br(#3%)
#. 7 PBBs/PBDEs ~ TBBPA% 3 /i.[e A &lor 3 & Fe e Hpld » %%
#*ND» 77 i E & &) 4 &(halogen free)?
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F, Cl, Br, I, At

A 7 N

FRFEIEF
PBB/PBDE, TBBPA,
CFC, PCBs, PCN,

PVC, PCP,
PFOA/PFOS....

50
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L@ ST FRE G AR EFY L § R

2. PELCFARERSESL CF A gP R RFECHY L RS ES1T F
Jn+ £=355 -~ L.h3 =81
3 ;,,\gg\zjg_\_‘gg}}gv-‘rf,}_’fuﬂg#wmk-‘ri‘_j\PJ_OO%,"P?ﬁb,fnr‘;,,\3, RBLN=¢]

4. BS EN14582#7 13| dy % #cdy > ',% IR 3

Note : B & ~ & e ienkihz >d 3
FY B NI

Example
= % 7 *zDichloromethane * ¥ 3 £=8
Clk B =Xmglkg, BExClz2d = §°
Clis 49 mg/kg (°]- **MDL 50mg/kg),=

Fnt o WL f kR -

FERRE S PAREST AR §FE

35%(- & " AT £85,4 44 B LR E=T1)
iAo g § 7 3 #=X/0.835 mg/kg
# 7 %2}k & 58.7mg/kg (more than MDL 1mg/kg)
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{’F'}:[“‘]
Add: 248 S BAT M1 ¥ % T 11258
Tel: (886-2)2299-3279
Fax: (886 - 2) 2299-3237
Contact Person: % fR%& B Ext. 3104~3125

[fifi
Add : 434 5 ¥ Bhir ¥ SRS F A 1155
Tel: (886-4)2631-1838
Fax: ( 886 - 4) 2631-0801
Contact Person: X 4% Ext. 182

]
Add: 300373 fEFT I E L= B1%6R
620%

Tel: (886-3)579-4880; 579-4148
Fax: (886 - 3) 579-4883
Contact Person: % #gi ; #%aml ; 725

D)

Add : g+ ¥ B g 2085
Tel: (886 -7) 323-0920

Fax: (886 - 7) 315-7484

Contact Person: % # 4 Ext. 234

52
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Thank you for your attention!

SGS Taiwan Website : www.tw.sgs.com
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