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FA%E ol Z b Q1 Oeko-Tex Standard, 21 7] 2 A} A| & 2] RoHS (Restriction of the use of certain hazardous substances in
electrical and electronic equipment) 2! REACH (Registration, Evaluation and Authorization of CHemicals)2] SVHC (Substances
of Very High Concern, 22934 )& FA 02 1173 B HA NGO (Non-Governmental Organization) THA| &2 &5 2
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Abstract : Starting with textile products in the middle of 1990, environmental requirements on prohibition of hazardous sub-
stances in products have been led by EU member countries and expanded to electrical and electronic equipment with imple-
mentaion of RoHS (Restriction of the use of certain hazardous substances in electrical and electronic equipment) in 2006. Under
EU REACH (Registration, Evaluation and Authorization of CHemicals), the concept of SVHC (Substances of Very High Concern)
and resulting regulatory duties regarding it have been introduced to the supply chain of almost all industry sectors. In this tech-
nical review, kinds of hazardous substances, reasons for restrictions and related directives and regulations are reviewed with its
influence on the international market. Suggestions are made how to cope with environmental regulations as well as mid-to-long
term market strategy to secure global market competitiveness.
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o] § 391 2006 7€ RoHS (Restriction of the use of certain ha-
zardous substances in electrical and electronic equipment, RoHS)
o] Aoz H7|HAAE o FallEE A7 AR vt
[5]. 20071 6€ Ald) % REACH (Registration, Evaluation and
Authorization of Chemicals, A13}sHE22 32| 4| =, REACH)
2 Qlstel 54 AR FARC o Z2Ael A A2 3
5= SVHC (Substances of Very High Concern, 19| SA &3,
SVHC)®] AHg- A3k, A3 @ 3]7k& o]o] 21 ltH6]. RoHS
= F7He EUOA] RgY Zof ¢131[7,8] China RoHS (A A}A|
0 FURH)E 2006 FIEE] 0] 2007 HFE A= AL Q)
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29o] A& H+t2l PoHS (Prohibition on certain Hazardous
Substances in Consumer Products, PoHS)7} 2008 Qo] ul
= 131[9], =+A| A]Aol| A= EU Directive 2006/122/ECe]] -7 3t
Perfluorooctance sulfonates (PFOS) 1#4|, EU Directive 2003/53/
ECo]l £# 3} Nonylphenol ethoxylate (NPEO)2] A7} Zld) =] 1L
2160 Biocides Directive 98/8/ECo]| £# 3+ DMFu (Dimethyl-
fumarate A= Ul A TR = o] cH10-15] (Figure 1).
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Figure 1. History of EU's prohibition on use of hazardous substances.
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Figure 2. International textile and clothing retailers promoting ha-
zardous substance-free products as marketing strategy.
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Table 1. Prohibited chemicals in textile industry by Oeko-Tex Standard

(a) Prohibited chemicals in textile products by Oeko-Tex Standard 100[2]

Substances

PCP (Pentachlorophenol)
TeCP (2,3,5,6-Tetrachlorphenol)

Formaldehyde

Colorants : Cleavable arylamines (24 Substances)

4-Aminodiphenyl, Benzidine, 2-Naphthylamine, 4-Chloro-o-toluidineo-Aminoazotoluene, 2-Amino-4-nitrotoluene, p-Chloroaniline,
2,4-Diaminoanisole, 4,4'-Diaminodiphenylmethane, 3,3'-Dichlorobenzidine, 3,3'-Dimethoxybenzidine, 3,3'-Dimethylbenzidine,
3,3'-Dimethyl-4,4'-diaminodiphenylmethane, p-Cresidine, 4,4'-Methylene-bis-(2-chloroaniline), 4,4'-Oxydianiline, 4,4'-Thiodianiline,
o-Toluidine, 2,4-Toluylenediamine, o-Anisidine, 2,4,5-Trimethylaniline, 4-Aminoazobenzene, 2,4-Xylidine, 2,6-Xylidine

Colorants : Carcinogenic dyestuffs (9 Substances)

C.I. Acid Red 26, C.I. Basic Red 9, C.1. Basic Violet 14, C.I. Disperse Orange 11, C.I. Disperse Yellow 3, C.1. Direct Black 38, C.I.
Direct Blue 6, C.I. Direct Red 28, C.1. Disperse Blue 1

Colorants : Allergenic dyestuffs (21 Substances)

C.I Disperse Blue 1, 3, 7, 26, 35, 102, 106, 124, C.I. Disperse Brown 1, C.I. Disperse Orange 1, 3,37 (=76), C.I. Disperse Red 1, 11,
17, C.1., Disperse Yellow 1, 3,9, 39, 49

Other banned dyestufts (2 Substances)

C.I Disperse Orange 149, C.I. Disperse Yellow 23

Extractable heavy metals (10 kinds) Heavy metals in digested sample (2 kinds)

Sb (antimony), As (arsenic), Pb (lead), Cd (cadmium), Cr (chromium), Cr VI,

Co (cobalt), Cu (copper), Ni (nickel), Hg (mercury) Pb, Cd

Pesticides (60 Substances)

Phthalates (7 Substances)

DINP, DNOP, DIDP, DEHP, BBP, DBP, DIBP

Organic tin compounds

TBT (Tributyltin), TPhT (Triphenyltin), DBT (Dibutyltin), DOT (Diotyltin)

10

Other chemical residues

OPP (Orthophenylphenol), Arylamines from polyurethane, PFOS, PFOA, SCCP (Short chain chlorinated paraffins), TCEP (Tris
(2-chloroethyl)phosphated

14

Chlorinated benzenes and toluenes (10 kinds)

16

PAH (Polycyclic aromatic hydrocarbons (16 Substances)

17

Biological active products : with exception accepted by Oeko-Tex"

18

Flame retardant agents

PBB (Polybromobiphenyl), TRIS (Tri-(2.3-dibromopropyl)-phosphate), TEPA (Tris-(aziridinyl)-phophine-oxide), pentaBDE (Penta-
bromodiphenylether), octaBDE, decaBDE, HBCDD. SCCP, TCEP

19

Emission of volatiles (9 kinds including formaldehyde, aromatic hydrocarbons..etc.)

20

Banned fibers : Asbestos

(b) Prohibited chemicals in textile processing by Oko-Tex Standard 1000[17]

Class Prohibited chemicals
- 24 Carcinogenic arylamines, 9 Carcinogenic dyestuffs and pigments, 21 Allergenous dyestuffs and pigments, 2 Other
banned dyestuffs
Dyes / . .
Pioments - with Acute toxicity LDsp<100 mg/kg
£ - containing Lead or Cadmium
- with a high potential risk to the environment: Blue dyestuff (Index No 611-070-00-2, EC 405-665-4)
Pesticides The use of pesticides for storing and transfortation is not allowed
- containing the toxic Antimony or Arsenic
- Brominated flame reardants : PBB (Polybromobiphenyl), Hexabromocyclododecane, PBDE (polybrominated di-
Flame . .
retardants phenylether), TRIS (Tri-(2.3-dibromopropyl)-phosphate)
- with Chloroparaffines or Fluorides
- TEPA (Tris-(aziridinyl)-phophine-oxide)
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. - Chlorinated organic carriers (Chlorobenzene, Chlorotoluene, Chlorophenol)
Carriers ..
- Phthalimides
Tensides - APEO (alkylphenol ethoxylate) - EDTA (ethylenediaminetetraacetic acid)
- Nonylphenol - DTPA (diethylenetriaminepentaacetic acid)
- Dichloromethane* ->0.5 % Phospor
Textile washing - Trichloroethylene* - Phosphates
detergents - Tetrachloroethylene*
* Cleaning and degreasing agents for machine maintenance shall not contain these ingredients
- Asbestoe - Quintolen
- Chloroform - Protective agents as trialkyltin-, triaryltin, arsenic compounds for
Others - Sodiumcyanide, Potassiumcyanide production water
- Sodium sulfide - TBT, DBT. MBT
- Fluorochlorohydrocarbons (22 kinds) - PFOS
- Aromatic hydrocarbons as solvent - Dimethylfumarate (DMFu)
Ozone layer reducible | - Completely or partly Halogenated fluorohydrocarbons (HCFC's)
substances - Completely or partly Halogenated fluorohydrocarbons containing bromine
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- Cr (VD) < 10 ppm

e PCP Y TeCP (Tetrachlorophenol) 7]&X2|(A-4A] <
0.05 ppm), T & AX| <5 ppm)

- 2% ool AEAIR D T oA HE T <
30 ppm)

* 9% N-nitrosamines =X|(ILF AA ) &)

* C10-C13 Chloroalkanes A& FA|(A-F4aA], ILFEAA),
o8 24 )

* Volatile Organic Compounds (VOCs) A& FX](25 g
VOC/pair, I| A&, Fol-& & A2 20 g VOC/pair)
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* PVC AHg FX|(AE-§ PVCE| 2% (outsole) AHg-2 3]
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stof 4% Su< Pb, Cd, Hg, Cr (VD) % 25 HEA FAA
PBB (Polybrominated biphenyls, PBB), PBDE (Polybrominated
diphenyl ethers, PBDE)?] % 6% G-alE2S HAISHe ot
[5]. 2008'd 129 F7 91 ¥3]= RoHS I Aok 2ok FH Y
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7} A38E oy ez QIth7.8,22]. =A%t & Al frsf=d
S FHA o7 4w Qo3 Table 29 2t} RoHS 1T 7HA
A= 2L FAIE FA L= Al f3lEES Annex IV
Hal glow, Amex IIofl= &5 9414 Itid=4 2AE
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DEHP, BBP, DBP ¥ H =7 4 A|(Brominated flame retar-
dants), F4A FAA|(Chlorinated flame retardants), PVC (Poly-
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o g gfjEo] glrt 3 FHTEFHol tiste] A7) HAAA]
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Aol & 1 AAAREAFTl el = S A=

A AR7IBIA ST AT AFE o] Relgol o
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2.3. EU DirectiveZ2 #T{& X RH=ZE

8HA3O| Directive( X R)= G5 2]3](European Parliament)
¢} o] A}g](Council of the European Union) 2-& -3 Z 3¢
(European Commission)oflA] A&} =]+=t|, Regulation(*}}¥)©] EU
HE 7te] 4] A4-5= HolatH Directivers 3] =R

Table 2. Restriction of the use of certain hazard substances in electrical and electronic equipment: comparison of RoHS versus RoHS I1[5,7,22]

RoHS CII
RoHS Proposal (2008.12.3) Proposal (2009.10.22) by EU Parliament and
by EU Commission the Council of the European Union
1. Hexabromocyclododecane (HBCDD) | 1. Arsenic compounds
Annex TI1 - 2. Di-(2-ethylhexyl) phthalate (DEHP) | 2. Beryllium and its compounds
Subs tances. 3. Butyl benzyl phthalate (BBP) 3. Antimony trioxide
to be 4. Dibutyl phthalate (DBP) 4. D_inickeltrioxide
addressed - 5. Bisphenol A
. . 6. Organobromines other than brominated flame
for inclusion
in Annex [V retardants . .
7. Organochlorines other than chlorinated flame
retardants or plasticisers
1. Lead (0.1 %) 1. Lead (0.1 %) Part A : Part B (all : 0.1 %) :
2. Mercury (0.1 %) 2. Mercury (0.1 %) 6 Substances in | 7. Brominated flame retardants
Annex IV : 3. Cadmium (0.01 %? 3. Cadmium (0.01 %} RoHS 8. Chloripated ﬂarpe retardants
Prohibite d‘ 4. Hexavalegt chromlum (0.1 %) | 4. Hexavalegt chromlum (0.1 %) 9. Polyv11.1ylchlor1de(.P.VC)
substances 5. Polybrominated biphenyls 5. Polybrominated biphenyls (PBB) 10. Chlorinated plastisizers
(PBB) (0.1 %) (0.1 %) 11. DEHP
6. Polybrominated diphenyl 6. Polybrominated diphenyl ethers 12. BBP
ethers (PBDE) (0.1 %) (PBDE) (0.1 %) 13. DBP

"! Maximum concentration values tolerated by weight in homogeneous materials
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Table 3. EU's prohibition of hazardous substances and related directives

Product group Hazardous subsances Related decision & directive
Electronic and electrical Directive 2002/95/EC
equipment Cd, Pb, Hg, Cr (VI), PBBs, PBDEs, (RoHS)
Motor vehicles Cd, Pb, Hg, Cr (VI), Directive 2000/53/EC
(ELYV, end-of-life vehicles) | VOC (Sick-car), Emissions (SOx, COx, CO, HC, NOx, PM) Directive 70/220/EEC
. . Directive 98/485/EC
Toys and childcare articles | BEHP, DBP, BBP, DINP, DIDP, DNOP Directive 2005/34/EC

Formaldehyde, pesticides, PCP/TeCP, Heavy metals (10 kinds), Cleavable
arylamines (22 Subs.), Carcinogenic dyes (6 kinds), Allergy-causing (9
Subs.), Chlorinated organic carriers (10 Subs.), Emission of volatiles,
Flame retardant finishes, APEO, ETAD

aromatic amine (22 kinds) Directive 2002/61/EC (azocolourants)
blue colorant (Index No 611-070-00-2, EC 405-665-4) Component I, II | Directive 2003/3/EC (blue colourant)

Pb, Cd, Cr (VI), Hg, As, APEOs, formaldehyde, Isothiazoline compound,
DEDME (Diethylene glycol methyl ether), VOC, VAH (volatile aromatic

Decision 1999/178/EC
Decision 2002/371/EC
Decision 2009/567/EC

Textile product

Colourants

Indoor paints, vanishes & Directive 1999/13/EC

vehicle refinishing products hydrocarbons), R50~53, R23~28, R39, R4S, R46, R4S, R60, R61 Directive 2004/42/EC
Restrictions of dangerous Toluene, Trichlorobenzene Directive 2005/59/EC
substances & preparations | Nonylphenol, Nonylphenol ethoxylate and cement Directive 2003/53/EC
(amending for directive
76/769/EEC) Perfluorooctance sulfonates Directive 2006/122/EC
Pb, Cd, Cr (VI), As, formaldehyde, PCP & TeCP, aromatic amine (22 | Decision 1999/179/EC
Footwear kinds), C10~13 chloroalkane, N-nitrosamines (9 kinds), VOC, DEHP, | Decision 2002/231/EC

BBP, DBP Decision 2009/563/EC

M A ES AT Fol BYise) A8Hk EU A F %3 uRs] A% o2 dlo] =5 Directiver} WEEof

A3t FEHEE ARE-S Agtels XS RAbste] ZF 239 $Eal(Table 32] 7#|%) A" REACH F-&A4 17(A$HE4)0
A GtAlSHE FalEEE AElste] B Table 33+ 2t} R gk = o] SlTHe].

ANAAAE, AFsl, & 9 fol8E, AaAE 95, 9
QJE, A7 5o AstE fFallEdS & o 2L Decision 2.4. REACH M| Salil2x!0} A 0|2 Abat

2009/567/EC (Demsion 1999/178/EC ¥ Decision 2002/371/EC2]
MATHNA ARE-S FASHE SERL 1990 24 EU ZF3
of RIzk Af7lo] Agste] AR HRAIE olszzhd Oko-
Tex Standard 10004 5+ A|5t= s =& [2]2 tf&4x0]5tH,
EU o Z &b ¢l Flower?] A-8-AZL2] —r047] o] i gtk

20079 69 WAEE REACH A=gh FHoA A4 =
st sfeaas] 52, W7k S7 9 Aol ¥ # agon
A 712 SHAT Y 4007 sEhEd B yES B3
Lojt}. REACHO| A= #3all&2-& SVHC (Substances of Very
High Concern, ©]3} SVHC), & 1 dA EZolgl= §o&2

[5]. Decision 2002/739/EC & Decision 2009/563/ECo|| A= Z}-Z} ’ > =3
HOIE W AR FAHLE SHEAL T} 9 EA t}£ 1, CMR (Carcinogenic, Mutagenic or Toxic for Repro-
of ofs1ebal Hof 7|Zo] a1 QITH2l]. Table 30 @A g duction(FHA, ANl 52 H455d), PBT (Persis-
o] AL ;e o] AL MAE Aoln, ATUE S tent, Bioaccumulative and Toxic: 274, MES24 U =4)),
3ok feh 47104 AE 9] §o12A AL Dirctive 2007 VPVBOLAIRA W AR B 58 gl ol En
95/EC, PFOSAHE- A= Directive 2006/122/EC, nonylphenol, docrine disrupting) &2 2 % 2| 3HC}H[6]. Table 4= REACH
NPEO A& 4| Directive 2003/53/ECO| A th&11 QlThs, FA WollA SVHC ¥ ARE UFste] 2 202 Annex(F-
10,11]. ¢/ =2 (dangerous substances) & ¢ F st E3H=(dan- &) 8olli= of" =] PBT, vPvB &40 275 <= A9 7|
gerous preparations)Q] -5, ZA 9 F Ao B3F 1, FA =0 AlAIE o] Qlal Annex 14 s7t/E4 H5o FAE
ol A 23 ol WEF 222 ZH2F Directive 67/548/EEC 4 T AE - A AL 1) Directive 67/548/EEC[26]9]]
Directive 1999/45/ECol| A TP QITH26,27]. o & EE<d)3| A] carcinogenic category 1 22 2= #7571 mutagenic

=7} Directive 67/548/EEC]| 4] Carcinogenic cat.3; R40T, R23/ category 1 &> 22 F7%¥ SHO|H(REACH ¥ 57%) 2)
24/25C; R34, R439] I EA R BEE o] 9ol 1] ¢ PBT 52 vPvB =75 20714 )bl S22 2] AR AL
22 o] ojl 93] WMo &5}=x|o B2} 5lo] 9rH26]. PAY =& i F5HL e Al 7HA] A f-olH ofof s
Directive 67/548/EEC % Directive 1999/45/ECo]] 425 o] Q= gt 79 294 EZ(priority substances)©] %31 ¢ICHREACH
F =2 ARgol 3t Ast %71-2 Directive 76/769/EECO]| A TF 2 584 (Table 4).
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Table 4. Mapping of information regarding SVHC in REACH Regulation[6]

Location of information Content Details
- PBT or vPvB properties; or
Article 58.3 Regarding priority substances to be included in Annex XIV |- Wide dispersive use; or
- High volume
Annex XIII Criteria for the identification of PBT and vPvB substances -
Annex XIV List of substances subject to authorization 6 Substances
Annex XVII Restn'ct%ons on the manufacture, Placing on.the market gnd use | Total 58 groups inclnuding substances, groups of sub-
of certain dangerous substances, Prepadations and articles | stances, or preparations
Appendix 1 Carcinogens : category 1 @ 88 Substances
Appendix 2 Carcinogens : category 2 @ 789 Substances
Appendix 3 Mutagens : category 1 -
Appendix 4 Mutagens : category 2 @ 176 Substances
Appendix 5 Toxic to reproduction : category 1 17 Substances
Appendix 6 Toxic to reproduction : category 2 66 Substances
Appendix 7 Labelling of articles containing asbestos -
Appendix 8 Azocolourants : list of aromatic amines 22 Substances
Appendix 9 Azocolourants : list of azodyes E/I;th:rf:oéig_l]?;?f lt ggggl_e;;f]gith ECNo. 405-665-4
Appendix 10 Azocolourants : list of testing methods -

3|7} H SVHC &-E(Candidate list of SVHC for authori-
zation)& A 7HA] F 53F =& o] Wis o] QIH29]. 1 A
e AR 7H3FsHEZ A (European Chemical Agency,
o]5} ECHA)OJ A 22 152(2008.10.28)0] BAL 3]7}aR
SVHC E20° 78 S35t 0]3 14%(2010.1.13), 15(2010.3.30),

8%(2010.6.18), 8%(2010.12.15), 7&(2011. 6. 20)9] & 53% &
AL IS REARROR SASHAL o5 40| SVHCE
HEEL32)9] 27, = CMR, PBT, vPvB % ojd K=o 4
Sh= A& 2ol &kl gltK(Table 5). o5 &4 Hjsto]
S 719e Alar ojEnt ofy e Al o] 53F SVHCE]

Table 5. Candidate List of SVHC for Authorization published by ECHA"'[29]

Substances CAS No. EC No. Classification

1E (2008.10.28) 15 Substances

1 Anthracene 120-12-7 204-371-1 PBT

2 | 4,4"- Diaminodiphenylmethane (MDA) 101-77-9 202-974-4 (COMR™

3 Dibutyl phthalate (DBP) 84-74-2 201-557-4 CM(R)

4 Cobalt dichloride 7546-79-9 231-589-4 (OM(R)

5 Diarsenic pentaoxide 1303-28-2 215-116-9 (OMR

6 Diarsenic trioxide 1327-53-3 215-481-4 (OMR

7 Sodium dichromate, dihydrate 7789-12-0 (OM)(R)
8 S-tert-butyl-2,4,6-trinitro-m-Xylene (Musk xylene) 81-15-2 201-329-4 vPvB

9 Bis (2-ethyl(hexyl)phthalate) (DEHP) 117-81-7 204-211-0 CMR)

10 Hexabromocyclododecane (HBCDD) 25637-99-4 247-148-4 PBT

11 Alkanes, C10-13, chloro (Short Chain Chlorinated Paraftins) 85535-84-8 287-476-5 PBT, vPvB
12 Bis (tributyltin)oxide (TBTO) 56-35-9 200-268-0 PBT

13 Lead hydrogen arsenate 7784-40-9 232-064-2 (COM(R)
14 Triethyl arsenate 15606-95-8 427-700-2 CM(R)

15 Benzyl butyl phthalate (BBP) 85-68-7 201-622-7 (COMR
2E (2010.1.13) 14 Substances

16 Anthracene oil 90640-80-5 292-602-7 (COMR, PBT
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17 Anthracene oil, Anthracene paste, Distn. lights 91995-15-2 295-278-5
18 Anthracene oil, Anthracene paste, Anthracene fraction 90640-81-6 295-275-9 (C)(M)R
19 | Anthracene oil, Anthracene-low 91995-17-4 292-604-8 PBT. vPvB
20 Anthracene oil, Anthracene paste 90640-82-7 292-603-2
21 Pitch, Coal tar, High temp. 65996-93-2 266-028-2 (OMR, PBT, vPvB
22 Aluminosilicate refractory ceramic fibres - 650-017-00-8 (COMR
23 Zirconia aluminosilicate refractory ceramic fibres - 650-017-00-8 (OMR
24 2,4-Dinitrotoluene (2,4,DNT) 121-14-2 204-450-2 (C)MR
25 Diisobutyl phthalate (DIBP) 84-69-5 201-553-2 CM(R)
26 Lead chromate 7758-97-6 235-759-9 (OM(R)
27 Lead chromate molybdate sulphate red (C.I. Pigment Red 104) 12656-85-8 235-759-9 (OMR)
28 Lead sulfochromate yellow (C.I. Pigment Yellow 34) 1344-37-2 215-693-7 (OM(R)
29 Tris (2-chloroethyl)phosphate (TECP) 115-96-8 204-118-5 CM(R)
3E (2010.1.13) 1 Substance
30 Acrylamide 79-06-1 201-173-7 (O(MR
4E (2010.6.18) 8 Substances
31 Trichloroethylene 79-01-6 201-167-4 (OMR
2| Boricacid Taso) | passs | CM®
1330-43-4
33 Disodium tetraborate, Anhydrous 12179-04-3 215-540-4 CM(R)
1303-96-4
34 Tetraboron disodium heptaoxide, Hydrate 12267-73-1 235-541-3 CM(R)
35 Sodium chromate 7775-11-3 235-889-5 (CO)YM)(R)
36 Potassium chromate 7789-00-6 232-140-5 (CO)(M)R
37 Ammonium dichromate 7789-09-5 232-143-1 (©OM)(R)
38 Potassium dichromate 7778-50-9 231-906-6 (©O)M)(R)
SE (2010.12.15) 8 Substances
39 Cobalt(IT) sulphate 233-334-2 10124-43-3 (OM(R)
40 Cobalt(IT) dinitrate 233-402-1 10141-05-6 (OM(R)
41 Cobalt(IT) carbonate 208-169-4 513-79-1 (OM(R)
42 Cobalt(IT) diacetate 200-755-8 71-48-7 (OM(R)
43 2-Methoxyethanol 203-713-7 109-86-4 CM(R)
44 2-Ethoxyethanol 203-804-1 110-80-5 CM(R)
45 Chromium trioxide 215-607-8 1333-82-0 OMR
46 A(?ids g.enerate'd frgm chromium trioxide 'and Fheir oli.gomers.: Chr.omic 231-801-5 7738-94-5 (CMR
acid, Dichromic acid oligomers of chromic acid and dichromic acid 236-881-5 13530-68-2
6E (2011.6.20) 7 Substances
47 2-Ethoxyethyl acetate 111-15-9 203-839-2 CMR)
48 Strontium chromate 7789-06-02 232-142-6 (OMR
49 (1 gﬁ]ﬁ%e;nedlcarboxyhc acid, di-C7-11-branched and linear alkyl ester 68515-42-4 271-084-6 CM(R)
50 Hydrazine 302-01-2 206-114-9 (C)MR
Hydrazine hydrate 7803-57-8 206-114-9 (COMR
51 1-methyl-2-Pyrrolidone 872-50-4 212-828-1 CM(R)
52 1,2,3-Trichloropropane 96-18-4 202-486-1 (OM(R)
53 1,2-Benzenedicarboxylic acid, di-C6-8-branched alkyl ester, C7-rich (DIHP) | 71888-89-6 276-158-1 CM(R)

o updated in November 2011
2 classifed as CMR because it is (C)arcinogenic
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Figure 3. Schematic diagram showing relation between the candidate
list and list of SVHC for authorization and the correspon-
ding regulatory obligation in REACH.

g olmo] dfstel 452 ol ol AZHoF s oBE 7}
Al = A ch(Figure 2)[30,31].

Table 52] & 537 &2 = 67]] E%(Table 6)°] 2011 2¥
3|7} SR BN R 2|4 ]7}jAF SVHC 22(List of SVHC for
authorization) & 2 7 3} %] A (Regulation No.143/2011) REACH
HEx XIVe| 254 = Q31[32] Figure 29] schemeof A
o 2 950l SAFRELE ASHoR LIS st gl
E o] FoA SrlEAR Aaed AYE &Ko

ojzoixmz ofo] djst MU Po] Wastc)

Ao A2 5F Y T &Il v = 9T 9
3] 7H Authorization) ¥ A $H(Restriction) 12|31 FH(Supply
chain)& w2} F=11 Hrolof 3= A H °]F(duty to communicate
information on substances in articles, 33%)7} Q) A= ¢
Xﬂ%(Article)‘ﬂW 3194514 R DR
RHEA 22| 9l31, ¢AIF ] SVHC7} 0.1 5 % o4
OEA AT FH 18-S 2T eBAT] BohsT B
U749, U 952 Agetn oot sigugY Sao
23hE A"olH 670 ol Almsfor Stk B7ks SVHC
=49 gy H fefide] & EES foiel ¥ £
2 A8 U] 9leh 242 5 7b) R U R 2(REACH ¥
P FEEA XIV)ol SAE E20 taiA e &=l digh
AFgE71E W] 18 A4 oAl 7k AR sof o
SI7hEA) ko T ol g2 ol SRR AMgo] b
ul R 2k H(Sunset date)S A3l =1L Qo A oA 187
8 WA SRS ASIoloh sk S ) 24
T tAAE S 2kl AlEstal iAol Y& B
= Eﬂxﬂﬁlﬁﬂr It R&D Al glo] s3tE|ofof gttt 6F &
2 musk xylene, MDA, HBCDD, DEHP, BBP, DBP 6% &%
= Table 604 A AA7MA] thefet &= ARE o] ot
Olé 4 ﬁ% 2014~2015d o]0l &]7}glol= A
< FrHollA EEEoloF shi= REACH A
W olFe] A BAH BAolek ofuls} AcH30,3133)
170] =54 A=d 55223

!
Mol 4 QA5 utsh o] REACH ol o] ofn] A|3is]o] &
BUES THS, WYY TE 270 249 1HEL T

2 EAMCZ FHo 1o} 6], 2009 6% (Regulation No.
552/2009) 0] 587 120 AR QTH35]. 20114 49
14432 93229 ARS-E 2 A1-273F 2|22 Directive

REACH SVHCe| tjjgt Hz]el o] FAlgl-2 A 31 (Notification), 76/769/EEC[28]2] F-&:A4] To] HYHo] R E A F7} At
Table 6. List of SVHC for authorization published by ECHA and their current usage[32]
Substances / sunset date CAS No/ Classification Uses
EC No.
| S-tert-butyl-2,4,6-trinitro-m-Xylene | 81-15-2 VPVB Fragrance enhancer in detergents, fabric softeners and fa-
(Musk xylene) 2014.7.21 201-329-4 bric conditioner
4,4'- Diaminodiphenylmethane (MDA) | 101-77-9 . . .
2 2014721 202-974-4 (OMR Hardener in epoxy resins and adhesives
Hexabromocyclododecane (HBCDD) | 25637-99-4 Flame retardant in textile apphcat.lons ar.ld in pf)lystyrene,
3 PBT further processed for the production of insulation panels/
2015.7.21 247-148-4 .
boards or packaging products
Plasticiser in a wide range of PVC and other polymer ap-
4 Bis (2-ethyl(hexyl)phthalate) (DEHP) 117-81-7 CM (R)»q plications: flooring, roofing, coated fabrics, medical devices
2015.1.21 204-211-0 or primary packaging of medical products as well as in se-
alants, adhesives and inks
Benzyl butyl phthalate (BBP) 85-68-7 Plast_101ser in pqumer pr_oducts, partlcular. in PVC for
5 CM(R) flooring applicatio, in textile and leather coating as well as
2015.1.21 201-622-7 . . .
in sealants, adhesives and inks
Dibutyl phthalate (DBP) 84742 Spemghst plasfmcmer in PVC/non—PVC applicatios : floor
6 CM(R) covering or primary packaging of medical products and as
2015.1.21 201-557-4 . .
a component of adhesives or paints

" classifed as CMR because it is (R)eproduction
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S| AHE 2 & Phenylmercury compounds, 4=, g3} 1 3}¢H&
5l DMFu7} oJsfiAbAte] o =9 Fof ATH36]. F<£A]
179] AgHEA 55 149 olF B HlA(5H), polychlorinated
terphenyls (PCTs) % 0.005% w/w ©]4F S35 =3H=(1H), PCP
(224), azocolourants (4311, Appendix 82| 227 &3), DEHP
DBP, BBP (51%), PFOS (53%) ~18] 1 28~30% 0] Appendix
1~6 (Table 4)of] =55 CMR =38 HF7} 39 E o] glof 11
i e BAe) Sgaty & 4 9lrH634). 7 24
EAHZ A$ 2 (Conditions of restriction)©] -3 2]
A=} Qla Algt 27 25 Al EU U AR EA17)
A = t}{34,35].

od o Jo o
u rlo

2.5. SIN (Substitute It Now) list

REACH A|l:=9] A5& FHARAA f&5He= Falltt &
AES dut A&stal a&xom gelsto], o] 43t {3
=4 ofgA g 22 diAst=rtE 2o 4= ok
A W oS A7 et 24, AEA 9 Sl &
717 Zhpshe bR 24 S 2 SVHC 24 TH5A|
7= 3tetEdof U3 $EE2 552 REACH &7} 24 9
4] o|t}. ChemSec (the International Chemical Secretariat, 2~

Al Goeteborg A7H)2 73 U NGO (Non-Governmental Or-
ganization, H| A F-Z A2 A REACH Q¥ #Aof A=F o=
olstol gronl, $17} vie] FEA BT WY
&lo] REACH SIN list 1.0 7}3H6F9tH36,37]. SIN list 1.0-&
REACH A|5722] SVHCO| W3t 67}%] 7|& & 2|43t ¢ 7}
A& "7t=35l ELC (Equivalent Level of Concern) 15(30%),
PBT Z18(17%), CMR 15(309%) & 35671 2242 745 o]
Ao, AA, #HRIE, M2AHAE, 78, £, It & 2 94
oA ooyt AHEl = BEES 2FEH[38] FAIH A
ZF dHolEH 2.02 £ 378 B2 FAEO JTH39]
49 (a)~«(f)7F REACH A|57=20] A4 T AlS}= SVHCo|H,
o] = (a), (b), (¢)° NFs= CMR E2-2 7|Z EU Directive
67/548/EECE] K44 1[26]0] H7]= o] JH E24E5S 7|2
2 A &<l 7Fsstth B3 (d), (e)oll 3iEsh= PBT, vPvB
E2A % ulz7FX 2 EUQ] “Technical Committee of New and
Existing Chemical Substances”2] PBT ZF¢{j4to| PBTS} vPvB
7|0l Fehe i 2452 AR w3071 wwoll gelrt

soteh whdef (foll sidshe 2dE2 gelsh7|7F o FaL 8

7EE FEAVE BAS Bobel 7|2 522 245
Hett

(@ T 24 steEaze] 1 B+ 2 (0
Hold &4 7HElate] 1| B 2 (M)

(c) AA=4 =4 7Hae] 1 == 2 (R)

(d) 74, A=s54, 54 =2 (PBT)

, AL BEFESY E4(VPvB)

() WA wekEda do] 47 43 553 =2

-2 &2 (Substances of Equivalent Concern)
o] ChemSecol| A= AHA| 3 7}7|£[40]& 71 A Figure 40|

[ Non-profit ]
Organization
*\x\ N o”/

@ocrine System] [Endocrine] EDCs \

of Human'Body : Disrupting | [found in many K
t a Chemicals Consumer ChemSeC»
o L 2] _Products
I\ EAS) ) % Soed up
| A | L= the REACH
r O,,(/’(:) ’\\ regulatory process

< o \\ \ ; b " food p;kagin'g, cosmeticg, \‘\.S\N Lisy,
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Figure 4. Quick overview of what endocrine disrupting chemicals
and the SIN list of ChemSec are[41].

A & Sl YA AAofl=d41]0 siEsh= 3-Benzylidene
camphor, 4-Nitorphenol, Methyl Tertiary Butyl Ether (MTBE), PCP,
Perchloroethylene, Resorcinol 52 Alqf 2232 SIN list 2.0
off F7FsFAtH42]. ChemSece: 371E A=E A= 8 W
SIN ISTe Q&= shetEdS AASEAY 4=915h= 3897 3JAk
= U3t 2]2E(SIN Producers List) = 2F¢13f =31 QJth43].
SIN list7} 7HA= Q= &t F24 8 s s Ho
st7] 913t 252 Aytoln, SVHC| Higt Fa3t 7|« A=
& 555 39 7192 34122l REACH SVHC $HE2
5o SAE 7FsAol AdAer & S4o] FIAE
z71°) g 4= o, A fFE=Ae dgt 27|
S ntAd 4= 9ok o]t} ChemSece ©]2/gt REACH
SIN list 212 sHz THgol Atk 71 dolA ol stels
Ag wrh Qb BAR gASHE Ho] THsstchs e B
& A& Fstal, A Bureau(dsha=2] 8]AL), Sara
Lee(t 3£ %] FMCG (Fast moving consumer goods) 7]%), Sony
Ericsson (Mobile devices), H&M(2 Y9l o] F a5 AA)),
Fred Butler®(Z2to]3a]yd 34}, NCC(2¢el A4 3|4} BEUC
(The European Consumers' Organization) 5-¢] SIN list &22
A=4oz diAstal = 8 7199 o oleH37].

2.6. 78 RSO AR S 2t Sl Al F4

REACH o] A Aol Al A Al ol Zeh, RoHS &
ol AlARet AlFe] el AT o] H AR Y
-5 ofli= Table 7014 = 4= Qltk. Table 72] AFE2 {3l
=4 AR Qe FAANA aF FE ol AR +EUA
7F & BEAAM4]0] ¥ e 23T Ae A & Ay
o|t}. NPEO+= EU Directive 2003/53/ECof] A4S A2 <1
3 == A o] 20059 FE 7 Gl FAEUE = o)tk
AtEl 1:= NPEO7} Eejof| 8|2 AL, G e A=/d 29
At Sl 4] 100 ppm HLollA HEE o] 8] upojojz} Ftuj
£ fHS F9ded, Y9de NPEO7F Zejof|ag 20 A4

" ofl A AR FAIZ ARERRT] wiZol Al Ll
8& &8l FF NPEO-free 538 2] A2e #3f&3-free

22 vl Aeko 2 s delutolololA] AlET ¥ 28
[ A44el 42 ware 7157 B % 9
tH12]. o] &AL Table 2(b)]2] Oeko-Tex Standard 10004
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Table 7. Case Examples of Non-tariff Export Barrier of Korean Companies due to Prohibited Hazardous Substances[44]

Substances | Restriction / Regulation Uses Product detected Export Barrier / Copement
- Oeko-tex Standard 1000 . N . ) . - Claimed by a German and Hong Kong
| N;Ezg’}iz?:l - Directive 2003/53/EC |~ ?;iiﬁ:%ﬁfﬁ:;d ] gz:z ;: gyzg (fazgffer buyers ($ 300,000~500,000/case)
(NPl%/ 0y |- REACH Annex 17 " Anti-dusting agont | type) ves p - Substituted by alkylated ethoxylate (AEO)
- SIN list 2.0 £as P or through removal of residual NPEO
Pentachloro |~ Ocko-tex Standard 100 | Preservative in sizin
2 - REACH Annex 17 ng | Undyed woven fabric | - Claimed by a Dutch buyer ($ 80,000/case)
phenol (PCP) | SIN list 2.0 agent for weaving
- Organic carriers ad-
Hexachloro |~ Ocko-tex Standard 100 ded'd g b olyester . |- Claimed by a Hong Kong buyer
3 benzene |~ REACH Annex 17 dyeing or in formu- | - Dyed polyester fabric ($ 100,000/case)
z - SIN list 2.0 lation of dispersive i
dyes
Aryl amines | Ocko-tex Standard 100 | Intermediate chemi- | - Dyed fabrics orazo |~ Frequently.clalmed by EU and Hong Kong
4 (24 Subs.) |~ REACH Annex 17 cals for azo dyes dyes (220 cases) buyers during 2003~2006
J | SINTist 2.0 4 4 - Substituted by other dyes
Allergenic |- Oeko-tex Standard 100 - Dyed polyester fabrics | - Frequently‘clalmed by EUand Hong Kong
.. - Dyes for polyester . . buyers during 2003~2006
> dyestufs - | - Decision 2002/371/EC and nylon fibers or dispersive dyes - Solved by dye manufacturer's quality control
(21 Subs.) |- REACH Annex 17 y (120 cases) ved by dy quality ¢
of imported dye press cake from China
Pentabromo | - Oeko-tex Standard 100 . . . .
6 |diphenylether | - Directive 2002/95/EC | - Flame retardant ) }gir;;;tirggztlcip;ré;ts : SBJESISEEZZ? igl;_er);poﬁféz 32;2?&2? dant
(PBDE) |- REACH Annex 17 e Y gl
- Claimed by a Japanese buyer($ 500,000/
7 TBBPA |- PoHS - Flame retardant - Rubber bushing year)
- Substituted by non-regulated flame retardant
- Ocko-ex Standard 100 - Claimed by a Japanese buyer requiring
8 Toluene | - Directive 2005/59/EC | - Solvent - Safety belt for car seat Hen-tree produc .
-REACH Annex 17 - Solved by process improvement and quality
control by VOC tests
4 T A= FAIshE &2 0]aL SIN list 2.00] 55 o £ S8l & AFdollA= B 4k}ioll Bls| REACH tf-5-ofl =5
U= =dolHA FA REACH F&4 179 Aljted H50 7F & Hof Sl "olzk & 4 qlth REACH ti4fe] H= 3}
= 5o Atk 9q7)ol= E3kE 71%(0.1 wit% oJshek Qlar o= B oS EAT AlFE] EU 27wl "k &4
Al AA ol gt 71EA = oF4 fl=Hl Figure 2 52| ¢ = HE20064), @A sE2 1169 27, TS
Hlo]olE FAH 02 XA Hio]of 7]&(e] 2 100 mgkg ©|5H45] 24.19] &2, &AES 42469 &= REACH ti =2 &
of glo] =ANAl A AlFoll T NPEO A5 ksl & 2% 46029 2 7R ZH7F 2.5%, 5.2% U 923%E A}A| 3}
L Slek L QlTh47]
20009 FHbofl= Al E& Q1 Fallotrl(Aryl amine)S 7t
A2 HdE otxAR AR(AR 5)IF dElET] dRE &7 3. A=
o]

o AA 2 A EUNE 215 9= ol AE(AH 6)H

EU 9 % ujolofSolA Selelol 43 297t wws) wy
Shie] R A9 A RS F AROR AEHA
7 ohet F4 e QA A9/ BT, AR Aol o]
v Fjel 4 FUAEZOR ol Mt 4%, FAT ] o

=0 e 2o

il

F71%= FUTHA46].

s efupolojof A

49 229 fEA FAE QAo
3 5ol 24 G Fol £27ASlA 917014t 78]
2 248 gk AW i FABARA

o

Al

Sl =,

3ot == A% HUEHTY 2 A Au]§ 3o 231
3= HH(Table 72] 2291 afjdo] & o), @A 23y =| L
UE BAAIL} HHAE o] ghatol] fEjstEE HF40® I
sz Zlo] viEA gy, o]e} e sto] RoHS #ATH O] &
Z3HIEC 62321)5 ©3h= [EC TC 111 ZAEZE3]| Qo) =
WellA ghEsh BARE Atste] S #ES 25t Q=
o] 2 ot & 4 QUtH48,49]. AR HAIE RUEH S
of A olv] EFE] et W AE 2 A dgS A

=



12

747

=, A8 A%, 20124 3¢

ZA] FOW[S0] 7| AENA 7 4RI B 5 ek B
FATHoRE 9917140 lowy AL AAES Bastn
U= U AR &oFellA olB] A FalEES tAsk= Al
= 718, st Aea] Od A= A A ] ¢HE
Fofree Zelo| 22 Ao R FAFPYL B 25}
£ Aol asix & 4 9ck
Z Al
2 A= AABAR A LAH 7SN EAN (Y A4
HhHEopr o= e Ayfoln] At8] A Hof FAF=-H Y
o of
BBP  : Butylbenzyl phthalate
CCC : China Compulsory Certification
ChemSec: the International Chemical Secretariat
CMR : Carcinogenic(Zd4d), Mutagenic(& A H o]-E4)
or Toxic for Reproduction(A§ 2] =A)
DMFu : Dimethylfumarate
DBP  : Dibutyl phthalate
DEHP : Diethylhexyl phthalate, Di-(2-ethylhexyl)phthalate
DIDP : Di-iso-decylphthalate
DINP : Di-iso-nonylphthalate
DNOP : Di-n-octylphthalate
ECHA : European Chemicals Agency -+ 3}st=2%
EDC : Endocrine Disrupting Chemicals 41| A] ol &2
ELC : Equivalent level of concern
GLP  : Good Laboratory Practice -9~ A3 A(Ha])7|&
HBCDD : Hexabromocyclododecane
1IEC . International Electrotechnical Commission
NGO : Non-Governmental Organization, H|%F 2]
NPEO : Nonylphenol ethoxylate
PBB  : Polybrominated biphenyls = 2|2 213} nlo|wd
PBDE : Polybrominated diphenyl ethers Z&]H 293} t}
ol dofEl =
PBT : Persistent(Z5F4]), Bioaccumulative(A E554),
and Toxic(Z4])
PCP  : Pentachlorophenol
PCTs : Polychlorinated terphenyls
PFOS : Perfluorooctance sulfonates
PVC : Polyvinyl Chloride, Z&|H|dEZ2elo|=
REACH : Registration, Evaluation, Authorization, and Res-
triction of CHemicals
RoHS : Restrictions of Hazardous Substances in electrical
and electronic equipment
SIN . Substitute It Now
SRVC : State Recommendation Voluntary Certification
SVHC : Substances of Very High Concern ¢TI A &2
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