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(SEON G JU -DON G )726,U N G N AM -RO,SEON G SAN -G U ,C H A N G -W ON -SI,G YEON G SAN G N AM -DO,K ORE A

Test Report N o.:CE/2019/11458 Date:2019/01/14

As s pecifiedby client,with referenceto RoH S 2011/65/EU Annex IIandam endingDirectiv e(E U )2015/863
to determ ineCadm iu m ,L ead,M ercu ry,Cr(V I),PB B s ,PB D E s ,D B P,B B P,D E H P,DIB P contents in the
s u bm itted s am ple(s ).

Pleas ereferto next pages fortheotheritem (s ).

2019/01/07

2019/01/07to 2019/01/14

Sam pleSu bm itted B y H AE SU N G DS CO.,L T D .

The following samples was/were submitted and identified by/on behalf of the applicant as :

Style/Item N o.

L E AD FRAM E

Sam pleM aterial

Sam pleReceiv ingDate

T es tingPeriod

Test Result(s)

M E T A L A L L OY

Sam pleDes cription

SG S K oreaFileN o.

Pleas ereferto followingpages .

Test Requested

AYG U 19-00898

C194-u PPF

H AE SU N G DS CO.,L T D .
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H AE SU N G DS CO.,L T D .

：

Result

No.1

2 n.d.

2 48.1

2 n.d.

0.10 n.d.

- n.d.

5 n.d.

5 n.d.

5 n.d.

5 n.d.

5 n.d.

5 n.d.

5 n.d.

5 n.d.

5 n.d.

5 n.d.

- n.d.

5 n.d.

5 n.d.

5 n.d.

5 n.d.

5 n.d.

5 n.d.

5 n.d.

5 n.d.

5 n.d.

5 n.d.

m g/kg

m g/kg

m g/kg

m g/kg

W ith referenceto IE C 62321-4(2013)and
perform edby ICP-AE S.

m g/kg

m g/kg

m g/kg

m g/kg

m g/kg

Unit

m g/kg

m g/kg

m g/kg

m g/kg

M onobrom odiphenylether

m g/kg

T ribrom obiphenyl

m g/kg

m g/kg

W ith referenceto IE C 62321-7-1(2015)and
perform edby U V -V IS.

Method MDL

m g/kg

m g/kg

M ercu ry (H g)

H exav alent Chrom iu m Cr(V I)(#2)

Sum of PBBs

Cadm iu m (Cd)

L ead(Pb)

Decabrom odiphenylether

Test Item(s)

m g/kg

Octabrom obiphenyl

Pentabrom obiphenyl

M onobrom obiphenyl

T etrabrom odiphenylether

Dibrom odiphenylether

T ribrom odiphenylether

Pentabrom odiphenylether

H exabrom odiphenylether

H eptabrom odiphenylether

H eptabrom obiphenyl

N onabrom obiphenyl

µ g/cm ²

m g/kg

m g/kg

m g/kg

Test Result(s)

PAR T N AM E N o.1

W ith referenceto IE C 62321-6 (2015)and
perform edby G C/M S.

W ith referenceto IE C 62321-5(2013)and
perform edby ICP-AE S.

SIL V E R COL ORED M E T A L SH E E T (E XC L U DIN G T H E FRAM E)

Dibrom obiphenyl

Decabrom obiphenyl

Octabrom odiphenylether

N onabrom odiphenylether

T etrabrom obiphenyl

Sum of PBDEs

H exabrom obiphenyl

m g/kg

m g/kg

m g/kg
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H AE SU N G DS CO.,L T D .

Result

No.1

0.5 n.d.

5 n.d.

0.5 n.d.

100 n.d.

0.03 n.d.

0.03 (▲ ) n.d.

0.03 n.d.

0.03 n.d.

0.03 n.d.

50 n.d.

50 n.d.

50 n.d.

50 n.d.

2 n.d.

2 n.d.

W ith referenceto U S E PA 3550C (2007).
Analys is was perform edby G C/M S.

W ith referenceto ISO 17353(2004).Analys is
was perform edby G C/FPD.

W ith referenceto U S E PA 3550C (2007).
Analys is was perform edby G C/M S.

W ith referenceto U S E PA 3550C (2007).
Analys is was perform edby G C/M S.

W ith referenceto U S E PA 3550C (2007).
Analys is was perform edby G C/M S.

m g/kg

W ith referenceto ISO 17353(2004).Analys is
was perform edby G C/FPD.Calcu latedfrom
theres u lt ofT ribu tylT in (T B T ).

W ith referenceto B S E N 14582(2016).
Analys is was perform edby IC.

W ith referenceto ISO 17353(2004).Analys is
was perform edby G C/FPD.

W ith referenceto B S E N 14582(2016).
Analys is was perform edby IC.

W ith referenceto B S E N 14582(2016).
Analys is was perform edby IC.

W ith referenceto B S E N 14582(2016).
Analys is was perform edby IC.

W ith referenceto U S E PA 3052(1996).
Analys is was perform edby ICP-AE S.

W ith referenceto U S E PA 3052(1996).
Analys is was perform edby ICP-AE S.

m g/kg

Polychlorinated T erphenyls
(PC T s )

Alkanes ,C10-13,chloro (Short
Chain ChlorinatedParaffins )
(CAS N o.:85535-84-8)

T ribu tylT in (T B T )

W ith referenceto ISO 17353(2004).Analys is
was perform edby G C/FPD.

W ith referenceto ISO 17353(2004).Analys is
was perform edby G C/FPD.

H alogen-Iodine(I)
(CAS N o.:14362-44-8)

Halogen

H alogen-Flu orine(F)
(CAS N o.:14762-94-8)

H alogen-B rom ine(B r)
(CAS N o.:10097-32-2)

Antim ony (Sb)

Ars enic(As )

Polychlorinated B iphenyls (PC B s )
(CAS N o.:1336-36-3)

m g/kgPolychlorinated N aphthalene
(PC N s )

DioctylT in (DOT )

Dibu tylT in (D B T )

H alogen-Chlorine(Cl)
(CAS N o.:22537-15-1)

Test Item(s) Unit

m g/kg

m g/kg

m g/kg

m g/kg

m g/kg

m g/kg

m g/kg

m g/kg

m g/kg

m g/kg

Method MDL

B is (tribu tyltin)oxide(T B T O)(CAS
N o.:56-35-9)

T riphenylT in (T phT )

m g/kg

m g/kg
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Result

No.1

2 n.d.

10 n.d.

10 n.d.

- N egativ e

50 n.d.

50 n.d.

50 n.d.

50 n.d.

50 n.d.

50 n.d.

50 n.d.

50 n.d.

5 n.d.H exabrom ocyclododecane
(H B C DD)andallm ajor
dias tereois om ers  identified (α -
H B C DD , β - H B C DD , γ - H B C DD)
(CAS N o.:25637-99-4and3194-
55-6 (134237-51-7,134237-50-6,
134237-52-8))

DE H P (Di-(2-ethylhexyl)
phthalate)(CAS N o.:117-81-7)

DIB P (Di-is obu tylphthalate)(CAS
N o.:84-69-5)

DIH P (1,2-B enzenedicarboxylic
acid,di-C6-8-branchedalkyl
es ters ,C7-rich)(CAS N o.:71888-
89-6)

D H N U P (1,2-
B enzenedicarboxylicacid,di-C7-
11-branchedandlinearalkyl
es ters )(CAS N o.:68515-42-4)

m g/kg

W ith referenceto IE C 62321-8(2017).
Analys is was perform edby G C/M S.

W ith referenceto IE C 62321(2008).Analys is
was perform edby G C/M S.

m g/kg

W ith referenceto IE C 62321-8(2017).
Analys is was perform edby G C/M S.

D N PP (Di-n-pentylphthalate)
(CAS N o.:131-18-0)

D B P (Dibu tylphthalate)(CAS
N o.:84-74-2)

B B P (B u tylB enzylphthalate)
(CAS N o.:85-68-7)

W ith referenceto IE C 62321-8(2017).
Analys is was perform edby G C/M S.

W ith referenceto U S E PA 3550C (2007).
Analys is was perform edby L C/M S.

W ith referenceto U S E PA 3052(1996).
Analys is was perform edby ICP-AE S.

W ith referenceto U S E PA 3550C (2007).
Analys is was perform edby L C/M S.

Analys is was perform edby FT IR andFL AM E
T es t.

W ith referenceto IE C 62321-8(2017).
Analys is was perform edby G C/M S.

W ith referenceto IE C 62321-8(2017).
Analys is was perform edby G C/M S.

W ith referenceto IE C 62321-8(2017).
Analys is was perform edby G C/M S.

W ith referenceto IE C 62321-8(2017).
Analys is was perform edby G C/M S.

W ith referenceto IE C 62321-8(2017).
Analys is was perform edby G C/M S.

**

m g/kg

m g/kg

DM E P (B is (2-m ethoxyethyl)
phthalate)(CAS N o.:117-82-8)

PFOA (CAS N o.:335-67-1)

PV C

B erylliu m (B e)

Perflu orooctanes u lfonates
(PFOS-Acid,M etalSalt,Am ide)

m g/kg

m g/kg

m g/kg

m g/kg

m g/kg

m g/kg

m g/kg

m g/kg

Test Item(s) Unit Method MDL
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H AE SU N G DS CO.,L T D .

1.

2.

3.

4.

5.

6.

7.

8.

F

1.024

N egativ e= U ndetectable/Pos itiv e= Detectable

PFOS Reference Information : POPs - (EU) 757/2010

Ou tlawingPFOS as s u bs tances orpreparations in concentrations abov e0.001% (10ppm ),in s em i-finis hed
produ cts orarticles orparts at a lev elabov e0.1%(1000ppm ),in textiles orothercoatedm aterials abov e1µ g/m ².

**= Q u alitativ eanalys is (N o U nit)

"-"= N ot Regu lated

B is (tribu tyltin)oxide(T B T O)

m g/kg= ppm ； 0.1wt% = 1000ppm

M D L = M ethodDetection L im it

n.d.= N ot Detected = les s than M D L

C onv ers ion Form u la：AX ＝ A × F

T ribu tylT in (T B T )

AAX

(▲)：T heM D L was ev alu atedforelem ent /tes ted s u bs tance.

(#2)=
a.T hes am pleis pos itiv eforCr(V I)iftheCr(V I)concentration is greaterthan 0.13µ g/cm ².

T hes am plecoatingis cons idered to contain Cr(V I)
b.T hes am pleis negativ eforCr(V I)ifCr(V I)is n.d.(concentration les s than 0.10µ g/cm ²).

T hecoatingis cons ideredanon-Cr(V I)bas edcoating
c.T heres u lt between 0.10µ g/cm ² and0.13µ g/cm ² is cons idered to beinconclu s iv e-u nav oidable

coatingv ariations m ay influ encethedeterm ination.

Note：
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#FL OW

Analytical flow chart of Heavy Metal

T hes es am ples weredis s olv ed totally by pre-conditioningm ethodaccordingto below flow chart.（Cr6+ tes t m ethodexclu ded）

 T echnician :Rita Chen
 Su perv is or:T roy C hang

C u tting、Preparation

Sam pleM eas u rem ent

Aciddiges tion with m icrowav e/hotplate

Pb/Cd/Hg/Cr

Filtration

Solu tion Res idu e

1) Alkalifu s ion
2) H Clto dis s olv e

ICP-AES

Cr6+

N on-m etal M etal

Dis s olv ingby

u ltras onication

Diges tingat

150~160℃

ABS / PC / PVC Others

B oilingwater
extraction

Cool,filter
diges tatethrou gh

filter

Adddiphenyl-

carbazideforcolor

dev elopm ent

M eas u rethe

abs orbanceat 540
nm by U V -V IS

Separatingto get

aqu eou s phas e

Diges tingat 60℃

by u ltras onication

pH adju s tm ent

Adddiphenyl-carbazidefor

colordev elopm ent

M eas u retheabs orbanceat

540nm by U V -V IS
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#PIC

Analytical flow chart – PBB / PBDE

 T echnician :YalingT u

 Su perv is or:T roy Chang

Firs t tes tingproces s

Optionals creen proces s

C onfirm ation proces s

Sam ple

Screen analys is

Sam plepretreatm ent

Sam pleextraction /
Soxhlet m ethod

C oncentrate/Dilu te
Extracted s olu tion

G C/M S

Filter
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ICP-AE S

Acid diges tion by s u itableaciddependedon

different s am plem aterial(as below table)

Filtration

Solu tion Res idu e

1) AlkaliFu s ion
2) H C lto dis s olv e

Sam pleM eas u rem ent

C u tting/Preparation

Steel,copper,alu m inu m ,s older Aqu aregia,H N O3,H C l,H F,H 2O2

G las s H N O3/H F
G old,platinu m ,palladiu m ,ceram ic Aqu aregia
Silv er H N O3

Plas tic H 2SO4,H 2O2,H N O3,H C l
Others Addedappropriatereagent to totaldiges tion

T hes es am ples weredis s olv ed totally by pre-conditioningm ethodaccordingto below flow

chart.

 T echnician:R itaC hen

 Su perv is or:T roy Chang

Flow Chart of digestion for the elements analysis performed by ICP-AES
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