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SEMHS  TAK-2019-106015

Al B ®: Stainless Steel Tie
M s A I'-I‘
Test itmes ‘ Unit ‘ Sample ‘ Results ‘ MDL ‘ Test Methods

Pb mg/kg - AzotE 10 1EC 623215 - 2013(AAS, =8)

Cd Tmglkg | - | #AmorE | 1 EC 623215 2013(AAS, £8)

Hg mg/kg C #zorm | 1 IEC 62321-4: 20130DMA, 28)

Cr | ug/cm® | - 28 | = §|Ec 62321-7-1 : 2015(UV/Vis, =&)
Total-PBBs mg/kg | - | z#=om N iI)EC 62321-6 Ed. 1.0 : 2015(GC/MS, =&
Mono-BB ma/kg _ 2yzotg 0 I)EC 62321-6 Ed. 1.0 : 2015(GC/MS, =&
Di-BB mg/kg _ 7ot 0 I)EC 62301-6 £d. 1.0 : 2015(CC/MS, =2
Tri-BB mg/kg _ Zzots] 10 I)EC 62321-6 £d. 1.0 : 2015(GC/MS, =2
Tetra-BB mg/kg _ Zzots 0 I)EC 62301-6 £d. 1.0 - 2015(CC/MS, =2
Penta-BB mg/kg _ Zzots] 10 I)EC 62321-6 £d. 1.0  2015(CC/MS, =2
Hexa-BB mg/kg _ Z=ots 10 I)EC 62321-6 Ed. 1.0 - 2015(GC/MS, =8
Hepta-BB mg/kg _ Zzots] 10 I)EC 62321-6 £d. 1.0 : 2015(CC/MS, =2
Octa-BB mg/kg 3 Z=ots 10 I)EC 62321-6 Ed. 1.0 : 2015(GC/MS, =&
Nona-BB mg/kg 3 ZHzots] 0 I)EC 62321-6 £d. 1.0 : 2015(CC/MS, =2
D s ma/kg od 2zotel 0 I)EC 62321-6 £d. 1.0 : 2015(GC/MS, =2
Total-PBDEs mg/kg & ZHzotl _ I)EC 62301-6 £d. 1.0 - 2015(CC/MS, =2
Mono-BDE mg/kg A Zzots] 10 I)EC 62321-6 £d. 1.0  2015(CC/MS, =2
Di-BDE mg/kg _ Z=ots 10 I)EC 62321-6 Ed. 1.0 - 2015(GC/MS, =8
Tri-BDE mg/kg _ Zzots] 0 I)EC 62321-6 £d. 1.0 : 2015(CC/MS, =2
Tetra—BDE mg/kg _ Z=ots 10 I)EC 62321-6 Ed. 1.0 : 2015(GC/MS, =&
Penta-BDE mg/kg _ 7ot 0 I)EC 62301-6 £d. 1.0 - 2015(CC/MS, =2
Hexa-BDE mg/kg _ Zzots] 10 I)EC 62321-6 £d. 1.0 : 2015(GC/MS, =2
Hepta-BDE mg/kg _ 7ot 10 I)EC 62321-6 Ed. 1.0 : 2015(GC/MS, =&
Octa-BDE mg/kg _ Zzots] 10 I)EC 62321-6 £d. 1.0 : 2015(GC/MS, =2
Nona-BDE mg/kg _ Z=ots 10 I)EC 62321-6 Ed. 1.0 - 2015(GC/MS, =8
Deca-BDE mg/kg i Zzots] 10 I)EC 62321-6 £d. 1.0 - 2015(CC/MS, =2
DIBP mo/kg | - dsorg | 50 }IEC 62321-8 Ed. 1.0 : 2017(GC/MS, =&
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Al
Al g4t
Test itmes ‘ Unit ‘ Sample ‘ Results ‘ MDL ‘ Test Methods
: : — : : - - ==
_ = g =2
_ - : =2
BRP } mg/kg } _ dsory 50 }IEC 62321-8 Ed. 1.0 : 2017(GC/MS, =&
Notes : mg/kg = ppm (parts per million)
N.D = Not detected( <MDL)
MDL = Method detection limit
* Cr(VI): Negative (below 0.10 ug/cm)
Inconclusive (0.10 ug/cr ~ 0.13 ug/cr),
Positive (over 0.13 ug/cr)
*DIBP : Di-isobutyl phthalate
DBP : Di-n—butyl phthalate
BBP : Butyl benzyl phthalate
DEHP : Di(ethylnhexyl) phthalate
** GC/MS : Gas chromatograph—Mass spectrometry
Page: 3 of

PPN

—

I2 M= (Electronic Copy) |




BEYOND ASIAN HUB, TOWARD GLOBAL WORLD

— R e e T o

ING &

TEST REPORT

AXMHS 1 TAK-2019-106015
Al 2 9 : Stainless Steel Tie

Pb, Cd, Hg : Tested by Yong-hyeon Lee(Tel : 02-2092-3682)

Flow Chart of heavy metals analysis

! i

Microwave or reflux

Acid digestion . i .
cooling system digestion

(by suitable acid)

(Reagents: HNO3, HCL, H202, HF)

' | '

Filtration

Yes No

WP
I g

HCI dissolve or | Make u
alkali fusion | P
[ ICP or AAS analysis
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dHMHS
3 : Stainless Steel Tie

A =
Cr : Tested by Yong—hyeon Lee(Tel : 02-2092-3682)

Flow Chart of Cr® analysis
Poymer Sample
Electronics

‘ Milling (Freezer mill) ‘

Metal
Sample
. Yes \W o
Add NMP and dissove Add digestion solution,
MgCl2, and phosphate
buffer

Prepare sample
‘ by ultrasonication
Add digestion solution,
MgCl2, and phosphate buffer
Heat sample and Cool

surface area of 50 cm2
Add 50 mL water
Adjust pH
Boil ) |
(at least 10 min) _ ¢
( Filter
Add diphenylcarbazide
solution
Cool to ambient temp ) ¢
4 Adjust pH
i Make up ¢
Add test solution Add diphenylcarbazide
solution
v
UV/VIS analysis UV/VIS analysis Make up
Page: 5 of 8
[FREMZS AEZo) st o8t | [RIXF= A12(Electronic Copy) |
KOREA TESTING &

RESEARCH INSTITL

KTR



BEYOND ASIAN HUB
Lo s iR,
A

I\-_._.

R =
TEST REPORT

VG E
NSTITUTE

TOWARD GLOBAL WORLD

MEMHS : TAK-2019-106015
Al 2 9 : Stainless Steel Tie
PBBs, PBDEs : Tested by Kweon Deok Jun(Tel : 02-2092-3792)

Flow Chart of PBBs and PBDEs analysis

‘ Milling (Freezer mill) ‘
Add Surrogate

Add Surrogate  yeg Dlssolved No
‘ Soxhlet (3 h) ‘

Evaporation

‘ Dissolve polymers ‘

% Add non-solvent
Precipitate ‘
Make up

% Filtration
Filtration %

‘ GC/MS analysis ‘

Add internal
standard

Evaporation

Make up

Add internal
standard

Filtration %

GC/MS analysis
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Al 2 9 : Stainless Steel Tie

DIBP, DBP, BBP, DEHP : Tested by Kweon Deok Jun(Tel : 02-2092-3792)

Flow Chart of DIBP, DBP, BBP and DEHP analysis

‘ Milling (Freezer mill) ‘

Y¢S Dissolved

No

I

‘ Dissolve polymers ‘ ‘

Soxhlet (8 h) ‘

‘ Precipitate ‘ ‘

Evaporation ‘

‘ Filter ‘ I

Make up ‘

[ GC/MS analysis ‘ ‘

GC/MS analysis ‘
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