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< 2008.10.16~17 (&t= 70 &, HF)
1.IEC 62321 (ROHS=HIEZ) FDIS £E 17} : £|= £} 2NE IEC/TC 111

2.PBB/PBDE £2{0jA{ deca-BDEE O|2|=&l0jIA{ 2{X] & I 2EMEY £ IS 2= 0f|F
: Deca-BDE2| 2% ECJ (EUE )2l ZXof w2l WG30 Al of 2] =82 M 2| stAl= 2™ 2 WG30I A 51 oL,
S3|olM Z-=e| o]+ M7 2 elall It EAM EtEed 2 2009 27k X| st = &

= |[EC 62321 FDIS & Introduction ¥ ScopeZ deca-BDE 0f| 2| =& AHX| MAE

“ The purpose of IEC 62321 is therefore to provide test methods that will allow the electrotechnical industry to determine
the levels of regulated substances Pb, Hg, Cd, Cr(VI) and their compounds, as well as PBB and PBDE
[except decabrominated diphenyl ether (decaBDE)], in electrotechnical products on a consistent global basis.”

3.WG32| E52 21YsiH = T HME 29 Zdsat (0=, 5L 24 19)

4.IEC 623212]| Revision plan : ~ 2012

- Annex (PBBs/PBDEs, Cr¢*)2| =& &l @A 2 citist, 7|Et Fol 22 (NP 2 Al) 24™H F7HoH

k)lI

m I( 1 O | | Kore cy for Technology and Standards
Ministry of Knowledge Economy

3
p
L'=]
7]
-
=
R

m
ke
M
o



111/116/FDIS

FINAL DRAFT INTERNATIONAL STANDARD
PROJET FINAL DE NORME INTERNATIONALE

Project number
Numeéro de projet

IEC 62321 Ed.1

|[EC/TC or SC CEICE ou 5C

Secretariat / Secrétanat

111 Italy
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Soumis au vote paralléle au CENELEC 2008-08-01 | 2008-10-03
Also of interest to the following committeas Supersedes document
Intéresse également les comités suivants Remplace le document
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CE DOCUMENT EST UN FROJET DIFFUSE FOUR APPROBATION. IL NE FEUT ETRE
CITE COMME NORME INTERMATIOMNALE AVANT SA PUBLICATIOM EM TANT QUE
TELLE.

OUTRE LE FAIT D'ETRE EXAMINES POUR ETABLIR 5'ILS SONT ACCEPTABLES A DES
FINS INDUSTRIELLES, TECHNOLOGIQUES ET COMMERCIALES, AINSI QUE DU POINT
DE VUE DES UTILISATEURS, LES PROJETS FINALX DE NORMES INTERMATIONALES
DCOIVENT FARFOIS ETRE EXAMINES EN VUE DE LEUR POSSIBILITE DE DEVENIR DES
NORMES POUVANT SERVIR DE REFERENCE DANS LES REGLEMENTATIONS
NATIOMALES.

LES RECIPIENDAIRES DU PRESENT DOCUMENT SONT INVITES A PRESENTER, AVEC
LEURS OBSERVATIONS, LA NOTIFICATION DES DROITS DE PROPRIETE DONT ILS
AURAIENT  EVENTUELLEMENT CONMAISSANCE ET A  FOURNIR  UNE
DOCUMENTATION EXPLICATIVE.

Titre

THIS DOCUMENT |5 A DRAFT DISTRIBUTED FOR APFROVAL. IT MAY NOT BE
REFERRED TO AS AN INTERNATIONAL STANDARD UNTIL PUBLISHED AS SUCH.

IN ADDITICN TO THEIR EVALUATION AS BEING ACCEPTABLE FOR INDUSTRIAL,
TECHNOLOGICAL, COMMERCIAL AND USER PURPOSES, FINAL DRAFT
INTERMATIONAL STAMDARDS MAY ON QOCCASION HAVE TO BE CONSIDERED IN
THE LIGHT OF THEIR POTENTIAL TO BECOME STANDARDS TO WHICH REFERENCE
MAY BE MADE IN NATIONAL REGULATIONS.

RECIPIENTS OF THIE DOCUMENT ARE INVITED TO SUBMIT, WITH THEIR
COMMENTS, MOTIFICATION OF ANY RELEVANT PATENT RIGHTS OF WHICH THEY
ARE AWARE AMD TO PROVIDE SUPPORTING DOCUMENTATION.

|[EC 62321 Ed.1: Electrotechnical products — Determination of levels of six regulated
substances (lead, mercury, cadmium, hexavalent chromium, polybrominated biphenyls,

polybrominated diphenyl ethers)

Title

CEl 62321 Ed.1: Produits électrotechniques -

Détermination des niveaux de six

substances réglementées (plomb, mercure, cadmium, chrome hexavalent, diphényles,

polybromes, diphénylethers polybromes)
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History Working groups Associated documents

Current document : 111116/FDIS Current status : CDIS —

Draft circulated as FDIS

Committee : 111

Maintenance Result Date :
2012

Forecast publication date : 2008-11

Title (English) :

Electrotechnical products - Procedures for the determination of levels of six regulated substances
(Lead, Mercury, Cadmium, Hexavalent Chromium, Palykrominated Biphenyls, Folykrominated
Diphenyl Ethers)

Result of Voting on FDIS — Document 111/1168/FDIS

Project: IEC 62321 Ed.1: Electrotechnical products — Determination of levels of six regulated
substances (lead, mercury, cadmium, hexavalent chromium, polybrominated
diphenyls, polybrominated diphenyl ethers)

Circulation Date: 2008-08-01

Closing Date: 2008-10-03

History of the project:

Country Status Vote Received Comments
Australia P Y 2008-10-03 -
Austria P Y 2008-10-02 -
Belgium P Y 2008-09-30 -
Canada P Y 2008-10-02 -
China P Y 2008-09-26 -
Czech Republic P Y 2008-09-17 -
Denmark P Y 2008-10-02 -
Finland P Y 2008-09-23 -
France P Y 2008-09-29 -
Germany P Y 2008-09-19 -
Greece A 2008-10-03 -
India P Y 2008-09-30 -
Ireland Y 2008-09-22 -
Israel P A 2008-10-02 -
Italy P Y 2008-09-18 -
Japan P hd 2008-10-03 -
Korea (Rep. of) P Y 2008-10-02 -
Luxemburg Y 2008-10-03 -
Malaysia P Y 2008-09-26 -
Mexico P Y 2008-10-03 -
Netherlands P Y 2008-10-03 -
Norway P Y 2008-10-02 -
Poland ] A 2008-09-12 -
Portugal A 2008-10-03 -
Singapore P Y 2008-09-29 -
Slovenia ] Y 2008-09-08 -
South Africa P Y 2008-10-02 -
Spain P Y 2008-09-22 -
Sweden P Y 2008-10-02 -
Switzerland ] Y 2008-09-30 -
Thailand P hd 2008-09-19 -
U.S.A. P Y 2008-09-25 -
United Kingdom P Y 2008-10-01 -
Approval Criteria Result
P-members voting: 25
P-members in favour: 25 = 100% >=B8T% APPROVED
Total votes cast: 29 Total against. 0 =0% <=25% APPROVED
Final Decision: APPROVED

NOTES

1. Vote: Does the National Committee agree to publish the FDIS as an International Standard:

Y = In favour; N = Against; A = Abstention.

2. Only votes received before the closing date are counted in determining the decision.

3. Abstentions are not taken into account when totalizing the votes. —
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Stage  Document Decision date Target date
PR 111/2MP 2004-12-24
ANW 11 1/RVN 2005-03-11 2005-05-15
1CD 111/24iCD 2005-06-24 20051015
CDM 111/32/1CC 2005-09-30 2005-10-31
ACDV  111/22BICC 2008-02-02 2005-11-30
ccov  111s4CDyY 2006-05-05 2006-03-21
NADIS  111/68/RVC 2006-10-13 2007-01-15
ACDY  1M1UEBARVC  2007-02-09 2007-01-31
Ccchy  111MesicDy 2007-10-12 2007-09-30
ADIS T1199ARYE 2008-01-11 2008-06-15
DEC 2008-06-06 2008-07-15
RDIS 2008-06-18 2008-08-30
CDis T1116/FDIS  2008-08-01 2008-09-15
APLB 2008-10-15
BPUB 2008-10-21
—_— FFPUB 2008-11-30
Return to top
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IEC 62321 ¥=9°| 14
1. == 25 >\Q. AI%%“&.*—JHQD

& (2= Ca=n) (@ane)

QS. XRF screening
5. )= A2 %@
7. =2 (2%, 22X 8 XHAHE) 8. &, IIESE (LEAX)
CV-AAS, -AFS, ICP-0OES, —MS ICP-0ES, —-MS, AAS
|CP OES |\/|S S g, IIEE (8 XHAS)
|CP OES -MS, AAS
£8. )t dE= C. ) A2 £ A. PBB, PBDE £ C, D, E,
(2=, EEHX2]) (colorlmetrlc method) (DE2XH, GC-MS) F G, H
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d e =22 Y,ItEE, =2, =)t 2=&, PBB, PBDE &.

(FDISOllAl= Deca-BDEE =& Ui =2 0lAM AH2ot) JUS, ISHA M BE 2 A=z &

2. IZ22FH Al= (sample) M= 2H 0 CHoll # &6t J[KX ES
(IEC/PAS: Electrotechnical products - Guideline for sampling procedure

for determination of Restricted Substances in Electrotechnical products)
)
3. AlZ 2 M 2| “unit”, “homogenous material” il CHoH 7 & ot Kl £ S

(A= 80 UHE AMS2042 et= He

o

A ANSE 2| et Zoll EXHE & okl XS
5. Bt EXE &80t €3
(IEC 62476 TS Ed.1: Guidance for assessing conformity of product with

respect to substance use restrictions in electric and electronic equipment)
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IEC 62321 2. QIS HE

ISO/IEC Guide 98:1995
/SO Guide to the expression of uncertainty in measurement (GUM)

ISO 3696
Water for analytical laboratory use — Sbecification and test methods

ISO 5961
Water quality — Determination of cadmium by atomic absorption spectrometry

ISO 17025
General requirements for the competence of testing and calibration laboratories
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3.1.6 Electronic assembl

3.1.11 performance-based measurement system (8 SJ|BtZH A A E)
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IEC 62321 4. Al 2 E-HR

4.3 NEaY™H -=NAT
oA = & 0= XA = = MIAHE (PWB/RE)
AR A= N =X /2A XK =X /A = A
OOl = 1t = oH S o= OO0l 2 21t =l
siem A2 o=l B EENEL] e
bk = o =7 & 2ol = =
20 == 0 ==
PBB/ SHctAlSt ol 2 SES
PBDE GC/MS ( A—I A) OH /\l'o oA © GC/MS (_I_ﬁA_I A)
cxone || 2R AESH E‘,’_OL(E_*E)UQ'SS%A or2te| 25/
o | Blag (RE4C) | FEE T Hlse (REA C)
(HEXHOI
QIE ) Hg ICP-AES, ICP-MS, CV AAS, AFS (7&)
Pb/Cd ICP-AES, |ICP-MS, ICP-0OES, ICP-MS, ICP-0OES, ICP-MS,
AAS (8&) AAS (9&) AAS (10&)
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6.1 K

=5, Mt HE8 Jts)

— A 8H (fundamental parameters, empirical calibration)

- AlZ dXc| ("o, o
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IH

— Pb, Hg, Cd, total Cr, total Br (12
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IEC 62321 6 X—& 22— 2let A2
HE =4 S22 0| st A& X-&
ENEY R 12N M Rl 2 B MM
= (Pb) L,-M,(L{,) Ls-M, 5(Lay )
== (Ho) L;-M,5(Lay )
7IE & (Cd) K-L, (Ka, ,)
3= (Cr) K- L2,3(KO‘1,2)
2& (Br) K- L, (Ko ,) K_M2,3(LBL3)
6.5.4 &d| 40 Cist &0l
- JHE S4A=220 tist &% - ABHEHA Bolls
- 3= - SHYHO| HMlIAl
- A& &H|2t 89| B2 4 - HdE2Ho HET (.88 EX)
6.5.6 8448
— Fundamental parametery — empirical (traditional ) calibration
S XAz 6 PIEE SN
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6.6 AHl&

- 30% CtA E (safety factor)

6.7.1 &

-2 W e ==I1 100 mg/kg Ol & Al,

Jt 10 mg/kg 014t Al,

-l

JD

o

0D

J0

Uk
oll
|

=0

C=dUE2Z 10 % 2U U2H, HIZ8 = dUA2 2 £25 % 2U

o
&0

L & 174 mg/kg2 2<%, 60 mg/kg~380 mg/kg2l Z It LIELE

- & &2 W 30 mg/kg2

o

o B2, ZEHA

!

(-
=

- PWB2 22, 22 d0| EXNAl S

0
&

©

Jt 1000 mg/kg Ol &t Al,

 —
et

Ho

s,

110 % 20U U2H, U2 = 2B L= £25 % 2L
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e }
=1

6.7.3 It

- N2k W IIEE =SIF 100 mg/kg 014 Al,

=t

C= dUHR2Z +10 % 20U UI2H, HId8E= dUHAHC2Z +15 % 2U

- N2 W ItEE 551 20 mg/kg Ol 4&F Al,

o
0
Jij

IHESLZ +10 %~ 150 %, HIZE == 4UHE2=Z £20 %~+100 %

Wl IIEE s%JF 3.3 mg/kg Al,

=1
=]

0D
X

6.7.4 A=&

ot Al,

- 2N W 328 s5IF 115 mg/kg 0l

=l

IHAELZE +17 % 20 LIS, HIE2 = 4UE2=Z £30 % 20

el A28 =s5It 115 mg/kg 0Ol

ot Al,

o
TT

=

C= dUR2Z £20 % 20U U2H, HId8Ee=E A2 2 +35 % 2U

o
0
Jij

L 328 %It 1 100 mg/kg Al
IHECLE £10 % 20 UCH, HIEEE= UHELZE 141 % 20 EU

Jt 100 mg/kg Al
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6.7.5 ES

b Al

JI 1 000 mg/kg 015
T dUHECZE 10 % 20 LICH, AL = AUECZ +13 % EL

S
=AU EE 5= 10%

Ho

=t

o
0
Jij

Jb Al

C= dUE2ZE 25 % 20 LI, HIZE

o

=X
TS

00
o8

(D= T 0|4 empirical calibration = &5} Xl
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IEC 62321 7 1)

, & KH

71K

- =3 ZH|; CV-AAS, CV-AFS, ICP-OES, ICP-MS (CV AAS A S)
— Hg 4 mg/kg~1 000 mg/kg (DR LUE NEESE, =

~ 28 &l (microwave, IS =281 & X])
7.4 N|&2| =H|
7.4.1 Al Al=

7.4.2 54 2ol

- 2%, 8XHZB2 Zollofl =& (Si, Zr, Hf, Ti, Ta, Nb, W &2 2£ [ )

- ANZ 1 g ((B3D]; &8 H4AEX A E-2D| A 10mL, B5AH E EX)
- 30 mL &lst 24 HIF = A20 A 1AIZE Eoll & 90 S0 A 2A12F 2ol

) )| EHEA
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7.4.3 0013 =21t

4Ar
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ol Si, Zr, Hf, Ti, Ta, Nb, W
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]

J

o}

- AN&& 0.5 g 0]

o

RO
KIr

H

-8& ~1020lAX 20& 00| 2= SEoli &2

100 mg (&&H& &5 mL, HBF, (50% m/m) 1.5 mL, H,0, 1.5 mL, 2 1 mL)

25 mLE |8 (EEEE2 XRF
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IEC 62321 8 )

8.1 MK
- JEA

E=1

, IS0 HE

— ICP-0ES, AAS (Pb, Cd > 10 mg/kg), ICP-MS (Pb, Cd > 0.1 mg/kg)

8.4 AIEAl=

H 400 mg, H4!33 £ 00|13 =2R0IE 200 mg

8.4.2 AN&E42

u]

=~
—

;

M (50 mLZ £8!)

=
(L

ol

o

00

=

<
(4]

=~

oll

I (50 mLZ

2

Sz Foll  MI|=0A 2

A

o0
0K

(040
RI

OHl

ml
0y

Dl

oy
4
DU

Kl

~

&t

00

ioll

i

00
|

HF ALZ (100 mLZ F&)

B Al =

cl|It2 ElEts & A= 0l T

— Al
=




IEC 62321 8 )

8.1 MK
- JEA

E=1

, IS0 HE

— ICP-0ES, AAS (Pb, Cd > 10 mg/kg), ICP-MS (Pb, Cd > 0.1 mg/kg)

8.4 AIEAl=

H 400 mg, H4!33 £ 00|13 =2R0IE 200 mg

8.4.2 AN&E42

u]

=~
—

;

M (50 mLZ £8!)

=
(L

ol

o

00

=

<
(4]

=~

oll

I (50 mLZ

2

Sz Foll  MI|=0A 2

A

o0
0K

(040
RI

OHl

ml
0y

Dl

oy
4
DU

Kl

~

&t

00

ioll

i

00
|

HF ALZ (100 mLZ F&)

B Al =

cl|It2 ElEts & A= 0l T

— Al
=




IEC 62321 8 1)
8.4.2.3 & 2HE

13 (OO =2%I0/EY)

l'El-s

)

HF At (50 mLZE S8&!)

3 Al =

clotet ElEts Z=& A= 0l O

— Al
=

==y
==

(<a)
=]

8.5 Al

00

oln
i)l

R0

KH
=

=)
o)

Ell

010

i)l
X
Ar
RO
A0

OF
R0
ol
&3

<
o)

Kl

8

-

~J

_uu_
SN
ol
0
Kd

Hl (R2 0.998 0| 4})

AHBH =
H; (0 ug~100 ug)/100 mL

OH

=
S

K
I

0 0)

o

= o
o

ul
RO
A\l

=
o

G0
K
B

ol

+20 %

}

=B

=5 10 mg/kg Ol &tA], ELUE

| o]
=1

b= Az W &, 3t

g &

g}
o

o0

8.6 Al
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IEC 62321 9 =5 = H,

9.1 iR

N=
S

Ol
— |CP-0ES, AAS (Pb, Cd > 10 mg/kg), ICP-MS (Pb, Cd > 0.1 mg/kg)

9.4 ANlEAl=

o }
=1

-=5 & &, 0t

9.4.1 A& AMZ; AI& 1 g (BIOIH E£= PTFE/PFA BIOIH (S4&H AL=ZAI))

9.4.2 AIEEX2

u]

=~
(L
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b
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J|]

i
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KIl

i

<J
80

Ol
X
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<
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=

</

00
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o

A

O

-

<]

ol
ok

- & AREA], 80 [HE

(24 (Pb, Ba), &t (Ag), AI2

-=E=0l

< AZE06tAHLE COHE gt (alkali fusion, 22 J|) @2

B Al

i
ml

)
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o

00

-
1o

010
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<
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Uk




IEC 62321 9 =55 = &, ItEa =482 E

9.4.2 AIgE% 2 =]
a) LEHEQI A= Solf

— HIOIH, AlH TAI, EAF1 (SoEEARS=2:1:2) 20 mL, It 2380 (100 mLZ S8&!)

— PTFE/PEA HIO|H, E42 (RAREA=1:3) 20 mL, JIE 2adll (100 mLE &)
c) Sn &8 A=

— HIOI3, Al BAl, E4F3 (ZaHEAM=3:1) 10 mL, 2tE 25
— A 10 mL, JHY, 22015} 24420 mL (3% 1), 2 A 10 mL (100 mL2 £&!)
- 02 ¢

L, EFLE3 4 X 6 mL), PTFE/PFA, HOPE H| 0|

m
FoHTY), SMOZ =01 F WS =4 10 mLE 2H ZolE

T XA ZIX| B ) = H =2

Korean Agency for Technology and Standards
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IEC 62321 9 =5 = H,

10
_

S
=]

9.6 Al

1l

RO
KK
H

B I =< HH
FHT=

, D& =Y (matrix matching method), LY

&8

Ar

- AHX
oo

oll
KO

11
=)
Iod

Kl

9.6.1 2EEM XM= (R2 0.998 014))

K

M

= o
o

040
RO
Al

=
o

0l
KH
H

ol

ol

& S5 10mg/kg 014 A, 3G 2 HEE +20 %

c

- A=z W o, 3t

g &

F

roa =)
oo

9.7 Al




IEC 62321 10 MAMISE = &, It=Ed =82 Y

10.1 R

- dTAHZ (PWB, EIIEX J1D]| & ©HY 2F) S H, IIES0H =S

— ICP-0ES, AAS (Pb, Cd > 10 mg/kg), ICP-MS (Pb, Cd > 0.1 mg/kg)
10.4 AIEAIE (B& 98 UWE Et=)

10.4.1 A& AlZ

- MINSES R A 2o & JHE E2MER

10.4.2 &£ 0/|S¢et Sol

- 88 H2I| 2 E2 (0.5M E4& 10 mL)OI EE BHEEDI
A= 2 g (<250 um), & 225 mL, A& 7.5 mL, &2 12A12F 1205 JtE 2A12H (HE =

250 mL 28!)

- HIOIHE MEE R, S4t 22 2 120% JIE 2A12t=, 12A12F &2 &X| £ £ &

- =H=2
XA SHS as
m I( . O Kc:rpan Agency for Trfchnol')gv and Standards
Min ry of Knowledge Economy



IEC 62321 10 MAMISE = &, It=Ed =82 Y

L

10.4.3 010|321} =0l
- 2M AlZ 200 mg (<250 um)
A4 mL, HBF, 2mL, H,0, 1 mL, 2 1 mL 22 25 (12 —E—EH)

bal

U

- AlSl =, a4 mL 21 OHAl 2oll OIE 82 20dl) (25 mLE F&, 5 % 4 ALE)

— A& 8t OHE 200 LHXI 3 24 AE

- 200 mg 20t 2 NS 27 € Me, dd 2d 2210 LA =l 8 = &&
(1.2 g2 AIEJt 2R & M, 200 mg & 6742 EJ10ll Lt 2o &t = & &)

- 2220 oA = XRF S Soll 23

10.5 Al

- BE3HY, HE XS (matrix matching method, ICP-OES, AAS)
LHEEZEY (ICP-MS), EE&EJIY

- D HE AES 22, HE ¥EE0| AEE

- & SUHE BHE = QI8 32, Sl ==HOILL, 0|2 nEdY seoz el

Thie XAIZx| s S)NeEES



IEC 62321 10 M AHNIS =

EM RI= (R2 0.998 0l &)

. —~ ~ —~ P

KK
5

ol
HH

0
10

C
d

ICP-OES, AAS: & & ¢

=

10.5.2 E&EH

a) ICP-OES, AAS

= o
o

00
KH
s

b
1o

IH

&
of0

* 28 HIEEEM; 10 % (m/m) S 4100 mL

* 28299 (100 mL); 1500 ug/mL Fe, 1 500 ug/mL Cu, &k 24 mL

HIEFEH; 10 % (m/m) S4& 92 mL, 50% (m/m) HBF, 8 mL
&Y (100 mL); 1500 ug/mL Fe, 1 500 ug/mL Cu, &&t 24 mL, 50% (m/m) HBF, 8 mL

HX
oo

*

*

T 10 mg/kg Ol &t Al, 3L E & HEE 120 %

,ItEE =

(-
=]

Jb—-AZE U

g &

=

S
=]

10.6 Al




IEC 62321 £=Al A PBB, PBDE =& 2H

Al &g

- GC-MSEZ 0| 28! PBB, PBDE 24 &&H0fl (ol #& (LEX)

- PBB, PBDE 100 mg/kg ~ 2 000 mg/kg (deca—BDE, 100 000 mg/kg)
— PS-HI, PC+ABS, ABS

£ & GC-MS (mass range 1000 m/z 0| 4&}), S, H2F (SIM mode)

e,
A
I
0
N
o
O
o\°
_z
=
Z
0

b
9
UE
0
o
N
s
00

A5 AlE A=
- HE 2M £ 500um 0l (M HE)
A5.1 A& 3N
a) HE22& (3/+2): 50 ug/mL DBOFB in toluene
b) U EFEE (Al & @X}):10 ug/mL CB209 in toluene
Thie XAIZx| s S)NeEES



IEC 62321 £=Al A PBB, PBDE =& 2H

A.5.2 Soxhlet =& dF&
- 2AI2t SO ME=ZE B¢
A5.3 Al&z

a) 100 mg + 10 mg, =& 01 (EFY)

)

c) 200 uL 222 (50 ug/mL)
)
)

Soxhlet Al

d) 60 mL E0H AFE, 2 A2t == (8t AI0I2 & 2~3 2)
100mL 2 S

A5.4 LHE EZF &L (IS)

— 1 mLAIEEH0 20 uL HEEZE &It

A.6 28

- M 501 2E 2N (U3 HEY, Z2H 246 RSD<= 15 %)

A.6.1 PBB (1 ug/mL JHE S=il), PBDE (1 ug/mL IHE S=A), HE2E (1 ug/mL) M &
-5 mL 21 EctA3 (100 uL PBB, PBDE (50 ug/mL)+100 uL HEZ22Z (50 ug/mL)

e

r=1
=]

. JISH=?2
X| AL H ) L5 =

m I( o - S _d¥F Korean Agenc cy for Technology and Standards
Mir Knowledge Economy



IEC 62321 £=Al A PBB, PBDE =& 2H

A.6.2 2EENH (1 mL 21| SctA3)

No. EH;BEIﬁBBE:ul e EESZ2 212 c(PEI?), c(PBDE) c(esez)
(uL) (A.6.1) (WD) (A.5.1) (S=ME ng/mL) (ng/mL)
1 50 20 50 50
2 150 20 150 150
3 250 20 250 250
4 350 20 350 350
5 450 20 450 450
— total PBB, total PBDEQ| Uigt == (BESHH AISE 22 2 SSHE ZLE)
- A2 UM PBB, PBDEJI & T Xl HUS B, d8AH & Z)|= JHE =2 AMELY HE

StHZE 2t= gt Olot2 EJ| &ttt (0ll) decaBB2l MDLO| 20 mg/kg0l2, CtE PBBol B =R
10 mg/kg 012, PBBII 2 & T X 22™ <20 mg/kg @& EI|&HC})

T XA ZIX| B ) = H =2

Korean Agency for Technelogy and Standards



IEC 62321 £=Al A PBB, PBDE =& 2H

PRBB M2t J|=Z&l2t PBOE & JI=& &
=220 M BEE 012(m/2)? =220 M BEE 0/2(m/2)?
Mono-BB 231,9b |233.9 Mono—BDE 247,9b | 2499
Di- BDE 325.8 |327.8 |329.8
i 313.8° .
I7B8 5098 |18 | 9155 Tri- BDE 403,8 4058 |407.8
11-58 3678 9898 | 918 Tetra— BDE  |323.8 |325.8 |483.7
etra— , , DO, [
Tetra—BB 307,8 309,8 |467.7
Hexa—BB 465,6 467,6 627.5 Hexa— BDE 481 ,6 483,6 643,.5
Hepta—BB | 543.6 |545.6 |705.4 Hepta- BDE  |559.6 | 561.6 |721.4
Octa—BB | 623.5 |6255 |627.5 Octa- BDE 639.5 |641.5 |643.5
Nona—BB | 701.4 |703.4 |705.4 (863.4) (801
beca 8 17813 |783.3 | 7853 Nona- BDE  |717.4 |7194 |721:4
(943.1:215 (879
8, Deca- BDE 797.3 7993 |959:4)
a(): =7} 012, bbold: & e 0|2 382.6:384.5) 1 |a(): It 0l2, bpold:HE 02
cunderlined : E0IE 0|2 “underlined : 218 0[=



IEC 62321 £=Al A PBB, PBDE =& 2H

A.8 S& &
— 5 ug/mL 7123 decaBDE (BDE-209, Wellington lab. Cat. # TBDE-83R &&= BDE-209
~96.9 %, BDE-206 ~1.5 %)E 0|83t BDE-209 =M 6t2| nonaBDE & 0fl L&t GC-
MS AlIAEI N BI=S0 S S& 22l & Al (PR-206 < 4.0 0|38 9+=)

A.8.1 Sz YUY

a) A& HIEEH

b) OHE &HII M (3£=2 50 %~ 150 %, 101 AIZY &t I = Alg & & 1K)

c) 2& &9l EF (calibration check standard, CCC; 70 %~130%, 1090 =& Y Alg &<
F 53)

d g 2& 32 (32 70 %~130 %, 2= AN Z)

e) 2 EWUS ZUZ BH WREZESEH HZ 23 32 Fot) HE AN=9
HWEEESE2 23gi= Hlnstt (50 %~150 %)

f) £ =T 2 DecaBDE (BDE-209) &M Al nonaBDE X0l 22

T XA ZIX| B ) = H =2

Korean Agency for Technology and Standards



IEC 62321 = A A PBB, PBDE

1l

00

)
Rl
Ho

SH HAM 24 Al HHIQ Y =29

(retention time)

D|

IH

h) BDE-208, —206 ™

it
IH

Il
IH
E

o)
Tl

oD

£ thimblell 7)1 H&

b) 100 mgal 1=K

c) Soxhlet

Ho
ol

= o
o

00
e
I

g

5ug Jte (2l M &

Mg

D
—

d) ThimbleOll 2E 2N S

i
K+

f) @& (70 %~130 %)

g) MDL <= 100 mg/kg
h) 21 8tH=3 X MDL




£=AN A PBB, PBOE &

P l=ll=p

/] O -

A0 AN D=2 PBDEa Compound Name
BOE-003 | 4-Bromo diphenyl ether
BDE-015 | 4,4'-Dibromo diphenyl ether
a
PBB Compound Name BDE-033 | 2',3,4-Tribromo diphenyl ether
BB-003 4-Bromo biphenyl BDE-028 | 2,4,4'-Tribromo diphenyl ether
BB-015 4.4'-Dibromo biphenyl BDE-047 | 2,2',4,4'-Tetrabromo dipheny! ether
, , BODE-099 | 2,2',4,4',5-Pentabromo diphenyl ether
BB-029 2,4,5-Tribromo bipheny! _
BDE-100 | 2,2',4,4',6—Pentabromo diphenyl ether
BB-049 2,2',4,5'-Tetrabromo biphenyl BDE-153 | 2,2',4,4',5,5'-Hexabromo dipheny! ether
BB-077 3,3',4,4'-Tetrabromo bipheny! BDE-154 | 2,2',4,4',5,6'-Hexabromo diphenyl ether
BB-103 2.2'.4.5' 6-Pentabromo biphenyl BDE-183 | &2 ’s{r?éf ,5',6-Heptabromo diphenyl
BB-153 2,2',4,4'.55'-Hexabromo biphenyl 2,2'3,4,4' 5,5 6-Octabromo diphenyl
BDE-203 other
BB-169 3,3",4,4',5,5'-Hexabromo biphenyl — )
BDE-206 2,2',3,3,4,4',5,5,6-Nonabromo diphenyl
DOW FR- Technical mixture of nonabromo ether
250 ?é%hi?y;’ngcrig;gggr:gpg?;glenyl BDE-209 | Decabromo diphenyl ether
. a Ballschmiter and Zell 2 F=XtJt PBBs2t PBDEs 0l
BB-209 Decabromo biphenyl A2E
m I( Ilél j‘-6l'x-ll_l?l_ S 2 Ia A engr %n!}%v and Standards




IEC 62321 = A A PBB, PBDE

IH

o

2t
=

- PS-HIZ

M
m
nj0
Kl
~ g
LU
—J *—
T
@ B
—J
= 3 K-
N S DH
A._g}ﬂ2 =
gL
w5 2
vl 35
= i
Hﬂlm_ﬁo\apa
oo R0
.o B3 MW
o — o W X
o oo = W o
© ., O x
1__._E|_J
Eama%wwnm
< Rl O » <

PN N N\ N o~

a
b
C
d
e

FOIE)

Al
=2o

(

ot 9.0 mL Jte!

g Mg

f) PBB/PBDEOI £2 010111 =Xt HI = 0H

0ll) PS—HI toluene =& % isooctane & o D=2Xt HIA

T

<AL

0
Kl

ol

OmL 821 E2A30H1.0mL=2F &= =

lof
MUl

un

IH
r

Tl
KA
KO

D= gl

&, 10% 1

= CHH

N
—

=y P

i0J

=L
110

KJ

T9)
oll
LHO

=
1l
10
b0

il
KF

-l

wo




|EC 62321 54K B A= St

I
1
I

bl
o
o
o
>
0!

- == 20 24AS 2ol 2H X2 AEE I A2 SEH| AIS
- Nl2= 45 % RH~75% RH, 15 =~35 & AtOIGIA 22 &l010F ot 2, 8 Xel 8 Al 30 &
LHOI =& 01 OIF 014 0F stCh. O[Ol Chet AtetE 28 &2, a8 A0 H)
- BHEE0A EEHO| AR B2, 2= 8= AASsth
B.4 Al& &4
- ANz 282 28, N2, 2F= FH2 €= 50| 8100k stlt
- JIS2 35 0lot OlA 5= Sz AlE ettt
- 22 R Xl s
- HH0 02X ZE = Al SiC AHE (#800)22 20t=
) IS HEH

Korean Agency for Technology and Standards



IEC 62321 254 B AR I} A28 M2l &0

-/ —

a) 1,5—diphenylcarbazide 0.4 g (OtNIE€ 20 mL + 0f
2 20mL (0] E2H2 XX = 8AI2F OILHOI AHZ=0HOF

Et= 20 mL), 75 % (m/m)

sHCH

b) 3= HOU| AIEEUS 1~5 L2 BN & (67t A28 =M Al HXA BtZ)
Ol AIE2EEZ2 6l 325 EM0 Oist /sS4 &=HE

C) YA BIS Al 6Jt AR EME BE (S Al 1 mg/kg 014 =X, O 014 AIBIEISY oF

d) 84 HEAl

HE0IH A E= S2AIE

CHAL AIE

1L

= moig =
- YME MO RHO| HHE Al 6)IARE BUS ALRSH0! HID

F

0o

oS

Ol AF20 mL,

)

) )| EHEA

Korean Agency for Technology and Standards



IEC 62321

10
_

H
=]

B.5 Al

1l
10
il
KF

OHU

Jl
Al

a) Al& 2% 1,5—-diphenylcarbazide 0.5 g (OtAHI€ 50 mL), £ 50 mL

b) AIBAIZ2 HHEZ2 50cm2+5cm? (EHEO| A

3L, 6id JH 01 8)

c) IR E HIOIAHN €10 & 50 mLE 20 JtE (10

o

1 Hlw

il
11
—

<L

ol

=
oll
loF
T

Nl

-t

Al

Ol

nJ

ol

o

K+

i0J

HOl i

C
_

=l

e)

2 0[Ct.

3
[—

JIA280]1 50 cm?z 2 Al HEN 0.02 mg/kg 014+ ULCH




IEC 62321 54K C =)t =g 8%

C1 IR

- 2Zc

- ZTHE ALE6tH 540 nmOld E& & 53
- A2 OHE0l Y82 20l &S (ABS, PVC E&, EVAC/PE X8
C.4 NEAZ
- 223} (< 250 um, # 60 ASTM E= )
C.5 AlEgZd
C5.1 =&
a) A2 2.5 g (HEO CHEH 3148 SFE I AEARE &)
b) EEY 50 mL (AMZ2Jt 20l £H ZEA (Triton X)E 1~2&8=2 €0 S)
c) 400 mg MgCl, (0.5 mL 1.0 M Ql&t 2EEH)| A} (HEALE
d) 90& ~ 95 2 MBSt A 3AI2+ It
Thie XAIZx| s SYNeHEH



IEC 62321 54K C =)t =g 8%

C.5.2 &4 & =&
a) BHEHU 95 mMLE 100 mL EJ10ll 2! = &L Z pHE 2.0+0,5 2 %=
b) EHEH0| EotHU MS EH, HELL. HE = SHOIH LMNFOZT 2T
) HE R0 M2 HHL EISHH 0| BHS HIEC=Z 510 EZ2LE 0lcl SEo =10 LM

d) EoHS U0 LMAL 2 mLE €10 100 mLZ F8l & LM0| L5 52~108 L X

e) 540 nmOld EZEE =&

) )| EHEA

77 A AL -G X 5
7 O Korean Agency for Technology and Standards
Minis >wiledge Economy



Jt A2

(-
—
)

IEC 62321 F5A C

o
l
Kl
HiD

12| ol 2 50 mLOl &JtotH 01

F

(=35,

A
JtAl PbCrO

ol
5

010

RO

n0
<

Kl

=oll &M 50 mLGUl HItot 0l

i
<

R0

n0
<

Kl

F

b) 2 OH

ol

18

C.5.5.2 O & &It g

| 10 %~125 %

Ok
il

JIo

Jt

00
o)
O
S+
o}

K0

n0
4

Kil

- 2|+=8&0| 75 %~125 %

g=Z0 Mt 23

- 2|+=Z0] 10 %~75 % 2!




IEC 62321 £5AM C FJt A28 &
C.6 NEYY 245 B0t FTEN 2B

a) 2.5 g Al= (0ll, IRMM VDA RM) 6JH &t

b) 2t2t2 HIO|HO 10 ug It A2 &I (100 uL A ED} SH)
c) AIE -0 et AIE
d) 3|22 & (70%~120%)
e) NEEH A= SHH=E ESTANZEE P80 (Student’'s t X E=T AL
f) 3sH= EEE X2 580 (MDL 2 ug/g, H&&tH 10 ug/g)
C.7 Al EH}

- HEe &= AN &3
- A2 W 8} 3289 =s=II 250 ug/g~1100 ug/g &
- PVCA &%, RSD 3.9 %2 & & 70 %2 3l+=& LIEHS
- ABSS| &, RSD 13%<2| M A& & 27 %2 s8l+=& LIEIY
- EVAC/PES] &R 3|8 =& Ot=

Thie XAIZx| s S)NeEES



IEC 62321 £5A D XRF2| &

00
ol
00

g

o=

HE 0l

et 1l

F

al,

&2

o SH ZAMHO HIIE S5 =A

IH

4
D

ol
q
r
0
0
=
ad
Hr
Hl0
Ul
0l

y

jild

lJ

2) Al= otol Ct

A X-d29 D0 Q&= &

2t
=

CHARONA =gt B8 £ SHEIZL 2

~ QHE| 2L, =4, BES st

4
il

ol
0
180
0.

ol

I
30

0l

2
=
al

J| (WDXRF > 500W)

A
20 ===U% D=4 Alg2 HBE S Hi= += AT Ol [

iyl —)
=

00

X

160
d
[
K0
=
ol
).
=
ol
HH

K0
KIr

oln
fall
=

OH
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IEC 62321 £5A D XRF2| &

]

4Ar

ar

— }
(]

: Fe, Cr, Ni, Nb, Mo, W

: Al, Mg, Si, Cu, Zn
=: Cu, Zn, Sn, Pb, Mn, Ni, Co

=] e
==

* Fe
* Al

F2
o

S
=]

F

Cu &g

X

: Pb, Cu, Zn, Sn, Sb, Bi, Ag

. Zn, Al
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IEC 62321 IS0l AFRE CRM 22

1. Mercury (Hg)

CRM Certified value of Hg (mg/kg)
EC 680 (polyethylene) 25.3
EC 681 (polyethylene) 4.5
NMIJ CRM 8112-a (acrylonitrile Butadiene styrene) 100
NMIJ CRM 8113-a (acrylonitrile butadiene styrene) 941.5
2. cadmium (Cd)
CRM Certified value of Cd (mg/kg)
EC 680 (polyethylene) 104.8
EC 681 (polyethylene) 21.7
NMIJ CRM 8112-a (acrylonitrile Butadiene styrene) 10.77
NMIJ CRM 8113-a (acrylonitrile butadiene styrene) 106.9
CRM “MBH?” (tin-based alloy) 3.3
Thie XAIZx| s S)NeEES



IEC 62321 IS0l AFRE CRM 22

3. Lead (Pb)
CRM Certified value of Pb (mg/kg)
EC 680 (polyethylene) 107.9
EC 681 (polyethylene) 13.8
NMIJ CRM 8112-a (acrylonitrile Butadiene styrene) 108.9
NMIJ CRM 8113-a (acrylonitrile butadiene styrene) 1084
BCR 126 (lead crystal glass) 240000
NIST SRM 2166 (low alloy steel) 30
NIST SRM 855a (aluminium casting alloy) 190
NIST SRM 87a (silicon aluminium alloy) 930
MBH CRM 74X CA4 (tinbased alloy) 174
Thie XAIZx| s FYNeHEH |



IEC 62321 IS0l AFRE CRM 22

4. total bormine (Br)

CRM Certified value of Br (mg/kg)
EC 680 (polyethylene) 808
EC 681 (polyethylene) 08
5. total Chromium (Cr)
CRM Certified value of Cr (mg/kg)
EC 680 (polyethylene) 114.6
EC 681 (polyethylene) 17.7
NMIJ CRM 8112-a (acrylonitrile Butadiene styrene) 217.87
NMIJ CRM 8113-a (acrylonitrile butadiene styrene) 269.5
BAM S004 (glass) 94
NIST SRM 2166 (low alloy steel) 240
NIST SRM 855a (aluminium casting alloy) 130
NIST SRM 87a (silicon aluminium alloy) 1100
Thie XAIZx| s S)NeEES
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* |EC 62321 : Electrotechnical products - Procedures for the determination of

levels of six regulated substances (Lead, Mercury, Cadmium, Hexavalent Chromium,

Polybrominated Biphenyls, Polybrominated Diphenyl Ethers)

* |[EC TC 111:
Environmental standardization for electrical and electronic products and systems

)

tol!

(HIlMAHHS & AL Uet &8 E&

-

2) IEC 62321 =L ZH A&l
- IEC 623212 601 22 (Pb, Cd, Hg, Cré+ PBBs/ PBDEs ) = Pb, Cd, HJ2 =220

=&
PBDEs & Cr¢* & =2 IEC HE=3t EUA JI=H 011E2= AnnexZ N2/

Korean Agency for Technology

U2 L} PBBs/

- xl Al ZAX]| 2
m I( n _. o|1 - gy and Standards
Knowled ge conomy



1

2321 HIHESH JWHS L (1)

(@)

1. IEC

OF ()

@ BMH AR IEC 62321 XH EX
A= IEC 623212 E23 JtsA0|

-°0938 73 Ol= AIA &I & A

@=U EX LA US H=HFE)
-‘098 18 0| = A S2 S0l etold IEC 6232151 H A E 09E 6B FH =

=
(=]

>I

DE M0 CHoHH IEC 6232121 A& A 2 2HH
@ UEHES=2 M IEC 62321 SAHFNE Q701D AN AR I 22 010l CHEt
e e
4) KOLASH S ot
2 W A2 X[ IEC 62321

@ IEC 623210f 2|8t KOLASQI A X & Oad & =

Ol &5 =
¥ KOLAS FIOHoIE Al 21 A 3B M 5HE 228
- J| & RoHS 21 ¥ J| &% upgradedtd IEC 623212 A& A
A L OloH2tH QI HHGHA IEC 62321 2 Issue B S

-
mke 153X



HiXI

2. IEC 62321 KOLAS 21 XIE - 1) JIE &

A& 2 RoHS2H &&= 601 =moll=& =4 J12H00 CHot
'|EC 6232101 28t KOLASCIE S ot 2R £
0

A UEs Msote A2= 0l NS

e

—

CHE

Ad U= KOLASIE D=1 AAEH HEE.

/
- RoHS #HIXIZ e HES (60H =Z)
- 1N2A40| 275t= 02 BE (RoHS, ELV S)
_ ~ M3 2282 BERA (SO, KS, ASTMS)E H& o0t &
Thie XAIZx| s b PIE-E:25




2. IEC 62321 KOLAS 21 XA - 1) JIE

Igtes 22
< (Pb, Cd, Hg)

0

@ IEC 62321 =2=0

IO
A0
ol
il

J0

o)
[H0
uin

L
KO
o

<0
il

Ul0
KIO

A0
i)l

-t

10
0

Tl

Al &2, O

A

S

7 2

| —
=G ™

ot

otLI Al &0 HE Jis®

O]

= A3t & 01 0F .

0

KIO

-

A0
Dl

-t

10
@

KOLAS Al &"Jt IUPAC J|

2| 5t

o0
N
_ID

o
RO
=
K
=




2. IEC 62321 KOLAS 21 XA - 1) JIE

@ Annex 22 (Cr¢+, PBBs/PBDE)

DH

<)
=

F

[=)

Al 'KOLAS G 014

IO

10
Al
Kl

o)
_|u_
K0
ol
KO

0
3

O
Kl
il
KE
I

K
ol

(COMER, KRISS, 221 X2

0
Al
Kl

<
KIO
A0
0y
I0f
Ok

o0

s
"o

DH

Ho

(=)
(o)

/D CrirRast d3A 252 S Fe, Cu,ZnES =

o0

ol

o0

Ho

\Af

o0

KIO

ol




2. IEC 62321 KOLAS 21 XA - 1) JIE

=
L

FAN B

L
-

A
—_,

]

Al RoHS?2| 60 &=, 401 ==

SAPSEAPS

R4

DK
ol

U1

_Io

<J
o

100

~RoHS)

Izt
[==)

(& XHA
Ol IEC 623212

TT

2

ME Al

—

P

oI A AlH

=
T

PSR

RoHSQI &

& J|&E

e
"o

100

JI0

KO

oJ

R0

K
FH;
dé
0
OF
R
o
S
o)
{10
)
TS
LH
i
T
=
o
d I+
OF K ¢
i .
~ <
L K
ﬁ_\
:



J

X

o

2. [EC 62321 KOLAS 213 XA - 2)

[Dl—f-_o-l KOLAS &I} 2}

<0

Ild

gl

X0
Kl
H

il

D KE3 E10AM (IEC 62321 Annex il & 2 -2) : Metal, Polymer

oJ
o

Dk

4
(h

K0

)
el
ol
o
Ok

| (CRM &= RM) 25 List

o
RH

RoHS Al ol & &

=
S

N (O =Z/ZXEATATALA

Jh)

[ -
—

(

K
ms
X
IH

2 NE (S

LE.

)

=
-

JF A1 E (2006 0

2 ROHS 2t21 KOLAS &= Af 28 Al A (2006 Ol

@) J| = RoHS 2t&d KOLAS

)

=
-

(1) List




J

X

3|

b
=

A
o

d

o

2. [EC 62321 KOLAS 213 XA - 2)

S
ot

- S H
1o
W - o 2
O_ 10 G IO
<0 W © K $ =
s o g& F3
mu_ b Al o
S 0w o oaan 2w
Al u m O 2 =
¥ = @y 53
Y = o o KO
s s =0 Sy
i 0H o = =< )
— OF <l Ok .1 OF
N S Rr = 3 H m
ERwm ] T4
~ 3~ RrP g &
_J_l | ~ ~ m._
OF 0 fr o
H = N
ol C B L. < O
] D_-._ 1O 10 =0
=Wz oz Mg
S A w = d TR K
__nm 5 or D = OF wc
- |_A_|_ o = _AI T .__..J_. _.Ao
0 Mo 100 H0 S
< = nd ) Kool J|J
o AR %0 < ol &3 %
~oka s D
U L
PHEOR g @A =< I
DR X g g R I
af I O
oo 2 S Koo moom &
K 50 = o ¥ __A__. \ \
@ m -

3 &H AIE X0 O




J

X

o

2. [EC 62321 KOLAS 213 XA - 2)

JbAl 0

Al &

__o._

JHIE s

=2 1
L O

& 0l

OH

F

__o._
o0

E

1. MI3XE AED122 3= Lt

UI0
Dk

K
ma
00

0lJ
ol
KO
oJ

J|

=
—

Jt, I

gl

 AlE A

2. Ml

4ir

o0

w ERA UAEANN M ERHE HA

20 Ha/0IH

00

-t

C
o

IEC 623212 @2 =4 ol

A

P A=2&52 2

A Gl A

X
o

Z KOLAS 21 E Xl

ol oot

==

X
A,

% XRF Screening2 &

% Annex B2

100

(=)
i
—




g ALE L L]

Thank You !

4 ol P 8

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



