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Determination of Substances of
Concern Regulated in EU

Sumika Chemical Analysis Service, Ltd.
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Kei TANAKA

Shuichiro MANABE

In recent years, advanced regulations concerning restrictions on the use of hazardous substances have been
enforced in the EU, as environmental pollution control acts. Subsequent to the ELV for automobiles, restrictions
on the use of hazardous substances are being examined for the field of electric and electronic equipment, where
both WEEE and RoHS directives have been enacted. In the ELV, the use of four heavy metals (Cadmium, Lead,
Mercury, Chromium) has been restricted. The use of the same heavy metals as in the ELV, as well as two addi-

tional flame retardants (Polybrominated biphenyl, Polybrominated diphenyl ether) has been restricted in RoHS.

Under these circumstances, the control of certain hazardous substances in products takes on great importance.

This paper describes the use of various analytical equipment in screening analysis by XRF and precision

analysis for Cd, Pb, Hg, Cr, Br.
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1155 Restrictions on substances of concern

country/area

EU Waste electrical and electronic equipment (WEEE)
Restriction of the use of certain hazardous substances
in electrical and electronic equipment (RoHS)
End of life vehicles (ELV)

Japan The marking for presence of the specific chemical

substances for electrical and electronic equipment
(J-Moss)
USA (California) Electronic Waste Recycling Act (S.B.20)
Electronic Waste, Advaced Disposal Fees (S.B.50)
USA (CONEG)  The Model Toxics in Packaging Legislation?

Korea The Act for Resource Recycling of Electrical/Electron-
ic Products and Automobiles (Korean WEEE, RoHS,)
China Management Method on the Prevention and Control

of Pollution Caused by Electronic inforamation Prod-
ucts (Chinese RoHS)
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11 [578  Maximum concentration values of substan-
ces of concern

unit : mg/kg
Substance  ELV RoHS Proc.ureglent Proc.urefnent
guideline guideline
Ph 1000 1000 100 250
Hg 1000 1000 — 1000
Heavy metal

Cd 100 100 5 50
Crb* 1000 1000 — 1000
PBB 1000 — 1000

Flame retardant
PBDE 1000 — 1000
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11558  Screening limits for regulated elements

Element Lower limit Upper limit
Cd, Pb, Hg Cx(1-S)-no Cx(1+S)+noc
Br, Cr Cx(1-S) -noc —

C: Maximum concentration value
S : Safety coefficient

o : Reproducibility

n : Constant

Yes

Pass

Fail

Yes Screening
analysis
Samples ——><_ Screening ?
Precision
No analysis

PBEEEM  Analyical system
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BGEE  Analytical results of EDXRF
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‘ Microwave sample digestion ‘

4{ SOllIltiOIl ‘ ‘ Rlemains ‘
|

Alkali fusion/
Acid digestion

Y

Measurement
ICP-AES Solution
ICP-MS

Verification by
XRF

BGEEEEN  Flow diagram of pretreatment and analysis

1 Analytical results of Cr in polymer
unit : mg/kg

Cr(n=1) Cr(n=2)

Microwave sample digestion
. . 1,200 660
(The sample was dissolved incompletely)

Microwave sample digestion and
alkali fusion/acid digestion 5,500 5,500
(The sample was dissolved completely)
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LIRS Analytical results of Cd,Cr,Hg,Pb and Br in
polyethylene (BCR-680)

unit : mg/kg
Element Cizf:d ICPMS ICPAES CVAAS ETAAS  IC
cd w1 45 143 —  — _
o 15 12z 10— — —
Hg % % — B — -
Pb 108 109  —  — 113  —
Br 88—  — - —

Analysis : Pretreatment

ICP-MS : Mountable acid digestion

ICP-AES : Demountable acid digestion

CV-AAS : Acid digestion attached reflux condenser
ET-AAS : Mountable acid digestion

IC : Combustion in the atmosphere of oxygen
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1LY The classification of flame retardant

Type of

Compound
compound

Inorganic  Antimony (I) Oxide, Magnesium hydroxide, Zinc borate

Bromide Deca brominated biphenyl ether, Tetrabromobis phenol-
A, Hexabromo benzene

Chloride Chlorinated paraffine, Chlorinated polyethylene

Phosphate  Triphenyl phosphate, Tricresyl phosphate

Others Triazine compounds, Guanidine compounds, Silicone oil
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7 N\
Br@OQBry

Polybrominated diphenyl ether (PBDE)
x+y=1~10

Br/i 7\1—‘}1‘)'

X

Polybrominated biphenyl (PBB)
x+y=1~10

BGEEN  The chemical formula of PBDE and PBB

1L Al Name of homologue and number of isomer

of PBBs and PBDEs
Number of Name of Number of
bromine homologue isomer

1 Mono brominated 3

2 Di brominated 12

3 Tri brominated 24

4 Tetra brominated 36

5 Penta brominated 42

6 Hexa brominated 36

7 Hepta brominated 24

8 Octa brominated 12

9 Nona brominated 3

10 Deca brominated 1
Total 209
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