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The following samples were submitted and identified by/on behalf of the client as

SGES Job file . 5678179

Order date . 16/FEB/2021

Order number 1 4500020410

Sample receiving Date 1 23/FEB/2021

Sampling : by Client or by a third party acting at the Client’s direction

condition of the samples appropriate for testing

Testing period 1 23/FEB/2021 - 25/MAR/2021

Analytical scope :  According to client's requirements

Sample No Sample designation Sample material

210184641 PALLUNA ® Palladium Solution 460 Process solutian for plating

Test requested : In accordance with the RoHS Directive 2011/65/EU and subsequent
amendments

Test Method(s) (1) Determination of Cadmium by ICP-OES, acc. IEC 62321-5:2013-06

{2) Determination of Lead by ICP-OES, acc. |IEC 62321-5:2013-06

(3) Determination of Mercury by CV-AAS, acc. |IEC 62321-4:2013-06
(4) Determination of Chromium by ICP-QES, ace. IEC 62321-5:2013-06
(5} Determination of Chromium (VI} acc. IEC 62321:

A} (metal samples) Determination after extraction with hot water and derivatisation with 1,5-diphenyl-
carbazide based on IEC 62321-7-1:2015-09 (metal samples), ion chromatography

B) (non-metallic samples) Testing acc. IEC 62321-7-2:2017-03,
deviation: measurement via ion chromatography acc. DIN EN 1SO 10304-1:2009-07

Remark: Due o its highly reactive nature the concentration of CrV! In a corrosion-protection
changes drastically with time and storage conditions. The results obtained by IEC 62321-7-
1:2015 can therafore only give an indication of the presence/absernice of Cr(V}) within the
limitations of the method at the time of lesting.

{6) Determination of PBB/PBDE by GC/MS, acc. |IEC 62321-6:2015-06
Remark: Please note that acc. o IEC the testing of metals for PBE/PBDE is gratuitous

(7) Determination of Phthalates by GC/MS acc. IEC 62321-8:2017-03
GC-MS after extraction with THF (Tetrahydrofurane)
Method not under accreditation

Test Result(s) : Please refer io next page(s)
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Conclusion : Based on the performed tests on submitted sample(s), the test results of Lead,
Mercury, Cadmium, hexavalent Chromium, Polybrominated
Biphenyls (PBB) and Polybrominated Diphenyl Ethers (PBDE) comply with
the limits as set by RoHS Directive 2011/65/EU, Annex 2 and subsequent
amendments

Based on the performed tests on submitted sample(s), the test results of
Bis(2-ethylhexyl) phthalate (DEHP), Butyl benzyl phthalate (BBP), Dibutyl
phthalate (DBP), and Diisobutyl phthalate (DIBP) comply with the limits
as set by Directive (EU) 2015/863 amending Annex |l to Directive

2011/65/EU.

Signed for and on behalf of

SGS INSTITUT FRESENIUS GmbH

L !y
91 /7
5

[A'A i.A.

Wera Leonhard Dr. Stefan GraB

Projektleiterin / Project Manager Customer Service Consultant
Connectivity & Products {C&P) Connectivily & Products (C&P})
Tel. +49 (0)6128 / 744 - 186 Tel. +49 (0)6128 / 744 - 280

SGS Inafitul Fresenius GmbH, Im Maisel 14, D-65232 Taunussiein
Member of the 5GB Group {Socleté Générale de Surveillance)
The test results refer exclusively to the examined test items and the date of the test under the test specifications.
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Test results by chemical method
(Unit: mg/kg)

Sample No. 210184641
Test ltem(s): (r:é?é??g) BL BoHS Limit

Cadmium(Cd) (1) n.d. 1 100
Lead (Pb) 2) n.d. 10 1000
Mercury (Hg) {(3) n.d. 0,5 1000
Chromium, hexavalent (Cr(V1)) {5B) n.d. 1 1000
Sum of PBDEs (6) - -
Monobromodiphenyl ether n.d. 50
Dibromodipheny! ether n.d. 50
Tribromediphenyl ether n.d. 50
Tetrabromodipheny! ether n.d. 50 1000
Pentabromodiphenyl ether n.d. 50 {Sum of polybrominated
Hexabromodiphenyl ether n.d. 50 diphenylethers)
Heptabromediphenyl ether n.d. 50
Octabromodiphenyl ether n.d. 50
Nonabromodiphenyl ether n.d. 50
Decabromodiphenyl ether n.d. 50
Sum of PBBs - -
Monobromobipheny! n.d. 50
Dibromobiphenyl n.d. 50
Tribromobiphenyl n.d. 50
Tetrabromobiphenyl n.d. 50 1000
Hexabromobiphenyl n.d. 50 (Sum of polybrominated
Pentabromobiphenyl n.d. 50 biphenyls)
Heptabromobiphenyl n.d. 50
Octabromobiphenyl n.d. 50
Nonabromobiphenyl n.d. 50
Decabromobiphenyl n.d. 50
Phthalates (7)
Bis{2-ethylhexyl) phthalate (DEHP) (117-81-7) n.d. 100 1000*
Butyl benzyl phthalate (BBP) {(85-88-7) n.d. 100 1000*
Dibutyl phthalate {(DBP) (84-74-2) n.d. 100 1000%
Diisobuty! phthalate (DIBP) (84-69-5) n.d. 100 1000*

Note :  mg/kg = ppm n.d.= not detected AL = Report Limit n.a.= not analyzed

**= glevated reporting limit due to matrix interferences

*_ limit acc. dir 2015/863 (EU), valid from 22/JUL/2012

SGS Instltut Fresenlus GmbH, Im Maisel 14, D-65232 Taunusstein
Member of the SGS Group (Societé Générale de Survelllance}
The test results rafer exclusively to the examined test items and the date of the test under the test spaciications.
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Flow Chart for the working flow of the performed analysis
Sample preparation: Pulverization/homogenization of the sample material
h A X
QOrganic materials: Metals, electronics Metals: Hot water extraction
Total digestion based Digestion based on IEC 62321-7-1:2015-09
on IEC 62321-4:2013-06
IEC 62321-4.2013-06 or Plastic and electronic material:
or : |EC 62321-5:2013-06 IEC 62321:7-2:2017-03
IEC 62321-5:2013-06 with aqua regia and
by microwave digestion of the .
" digestion insoluble residue unti v v
with nitric acid / total dissolution Cooling to room temperature Extraction with
hydrogen peroxide soltant
h 4 Y r
Cooling to room temperature Derivatization with diphenyl
carbazide A
PBB/PBDE
IEC 62321-6: 2015-06
v Y L GCMS
Ph, Cd, Cr Hg Cr {VI)
IEC 62321-5:2013-06 IEC 62321-4:2013-06 len chromatography Phthalates
ICP-QES CV-AAS DIN EN ISO 10304-1:2009-07 [EC 62321-8:2017-03
GC/MS

SG2 Instilut Fresenius GmbH, Im Malsal 14, D-65232 Taunussteln
Member of the SGS Group (Societé Générale de Surveillance)

The test results refer exclusively ta the examined test tems and the date of the test under the fest specifications.
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Sample Photo{s)

***End of Report***

The test results refer exclusively to the examined test items and the date of the test under the test specifications. written acknowladgement
for pubiication and duplication of our analytical reports for promotional purpose, as well as fractional use for other purposes are mandatory.
Numbers following ,<" represent limits of quantification. Determination of parameters marked with * was performed with a cooperation
partner.

This document is issued by the Company subject to its General Conditions of Service (www.sgsgroup.de/agb). Attention is drawn to the
limitations of liability, indemnification and jurisdictional issues established therein. Any holder of this document is advised that information
contained hereon reflects the Company's findings at the time of is intervention only and within the limits of cllent's instructions, if any. The
Company's sole responsibility is to its client and this document does not exonerate parties to a transaction from exercising all their rights and
under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is
unlawful and offenders may be prosecuted to the fullest extent of the law.

Note: The sample(s) to which the findings recorded herein (the "findings ") relate was {were) probably drawn and / or provided by the client
or by a third party acting at the client's direction. In this case the findings constitute no warranty of the sample's representativeness of any
goods and strictly relate to the sample(s). The company accepts no liability with regard to the origin or source from which the sample(s)
is/are said to be extracted.

We would like to point cut that measurement uncertainties are not taken into account for conclusions. On request, we can provide
measurement uncertainties and take them into account for conclusions upon consultation.

SGS Instliut Fresenius GmbH, Im Malsel 14, D-65232 Taunusstaln
Member of the 3GS Group (Socletd Générale de Survelilance)
The test results refer exclusivaly to the examined test items and the date of the test under the test specifications.



TEST REPORT: No. CPSA/210256772-CA57409 REPORTED DATE: 18-February-2021
Job Ref. C&P/2021-02-09-023

UMICORE GALVANOTECHNIK GMBH

KLARENBERGSTR. £3-79, 73535
SCHWAEBISCH GMUEND, GERMANY.

The following sample(s) wasiwere submitted and identified by applicant as:

SAMPLE DESCRIPTICN :  UMICORE PALLUNA PALLADIUM SOLUTION 460
SAMPLE RECEIVED :  09-February-2021

TESTING PERIOD 09-February-2021 to 16-February-2021

TEST REQUESTED ! Seiected test(s) as requested by customer

TEST METHODR -PLEASE REFER TO NEXT PAGE(S)-

TEST RESULTS -PLEASE REFER TO NEXT PAGE(S)-

SIGNED FOR AND ON BEHALF OF
SGS (MALAYSIA) SDN

TAY SIAM HIN
TECHNICAL MANAGER
IKM No. MI3452/6047/11/12

Tast Repart Form No.: SGS/TRACP/013, Ve, 1,0, Effectiva Date: 041022021 Page 1 of 6

This document i lmsued by the Company aubject to s General Conditions of Seivics printed overleaf, ovallable on request or accessible et hitps:lwww.aps.comienfterme-and-conditions and, for
slectronlc format documents, subjest to Terms and Conditions for Electronic Documents at hitpa:iwww sge.comienfterms-and-conditionsterms-a-document. Attention I8 drawn to the Umitation of
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§G3 {Mala, sia) 2dn.Bhd | Lot4, Persiaran Jubll Perak, Seksyen 22, 40300 Shah Alam, Selangor Darul Ehsan, Malaysia.
{Com .2y N0, 1.271-T) | £ -+6(03) 7627 0080 f+6 (03) 7627 0082 wyw.sgs.com

! Member of the SGS Group (SGS §A)



TEST REPORT: No. CPSA/210256772-CA57409 REPORTED DATE: 18-February-2021
Job Ref C&P/2021-02-09-023

TEST RESULTS BY CHEMICAL METHOD:
Test Part Description

Sample Description: -PLEASE REFER TO PAGE 1-

Test Parameter(s): Unit Test Method Result MDL

Beryllium (Be) mgikg With reference to EPA Method 3051A, and N.D. 2
performed by ICP-OES.

Antimony (Sb) mg/kg With reference to EPA Methed 3051A, and N.D. 2
performed by ICP-QES.

Halogen - - - -

Halogen-Fluorine {F} mg/kg With reference to BS EN 14582:2016, analysis N.D. 50

performed by 1C methad for Fluorine content.

Halogen-Chilerine (CI) mg/kg With reference to BS EN 14582:2016, analysis 59265 50
performed by IC methed for Chlerine content.

Halogen-Bromine (Br) mg/kg With reference to BS EN 14582:2016, analysis N.D. 50
performed by IC methed for Bromine content.

Halogen-lodine (1) mg/kg With reference to BS EN 14582:2016, analysis N.D. 50
performed by IC methed for lodine content.

Note : (a) mgfkg = ppm ; uglkg = ppb (0.01 mgrkg = 10 ug/kg); 0.1wt% = 1000ppm
(b) N.D. = Not Detected
(c) MDL = Method Detection Limit
(d) Negative = Undetectable / Positive = Detectable

SIGNED FOR AND ON BEHALF OF
8GS (MALAYSIA) SDN BE

TAY SIAM
TECHNICAL MANAGER
IKM No. M/3452/6047/11112
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shown n this test report refer only to the sample{s) tested and such sample{s) are retained for 7 days {for parishable samples) or 30 days only from dats of report.

3GS (Mal 321 §60.Bhd. | Lot 4, Persiaran Jubli Perak, Seka_ysn 22, 40300 Shah Alam, Selangor Darul Ehsan, Malaysia.
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! Member of the SGS Graup (SGS SA)
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TEST REPORT: No. CPSA/210256772-CA57409 REPORTED DATE: 18-February-2021
Job Ref. C&P/2021-02-09-023
TEST RESULTS:
Test Part Description
Sample Description: -PLEASE REFER TO PAGE 1-
Test Method: With reference to CEN/TS 15968;2010. Analysis was performed by LC-MS
Tost Parametarta): Result (%) Max. LImit (ug/m?) Max.Limit(%) ('::’;s';“;:g’
({Textile/Coated materfal) {Plastic) S
in mixtures})
Perfluorooctanesulfonic N.D. 1 0.1 0.001
acid (PFOS)
Perflucrooctanoic acid N.D. ! ! f
{PFOA)
{CAS No. 335-67-1)
Conclusion PASS

Note: (a) N.D. = Not Detected

(b) Detection limit = 1 pg/m? for Textile / Coated Material
= 0.001% for Plastic, substances or mixtures
{c} Recommended requirement with reference to Commission Regulation (EU) 2019/1021 on Persistent Organic Pollutant.
(d) PFOS refers to Perfluorcoctanesulfonic acid and its derivatives including Perflucroctanesulfonic acid,
Perfluoroctane sulfonamide, N-Methylperfluoroctane sulfonamide, N-Ethylperfluoroctane sulfonamide, N-
Methylperflucroctane sulfonamidoethanol and N-Ethylperfluoroctane sulfonamidoethanal,

SIGNED FOR AND ON BEHALF OF
SGS (MALAYSIA) SDN B

TAY SIAM |
TECHNICAL MANAGER
IKM No. M/3452/6047/1/12
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TEST REPORT: No. CPSA/210256772-CA57409 REPORTED DATE: 18-February-2021
Job Ref. C&P/2021-02-09-023

Test Part Description :
Sample Description: -PLEASE REFER TO PAGE 1-

UMICORE GALVANOTECHNIK GMBH
CA57409

SGS authenticate the photo on original report only

SIGNED FOR AND ON BEHALF OF
SGS (MALAYSIA) SDN
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TEST REPORT: No. CPSA/210256772-CA57409 REPORTED DATE: 18-February-2021
Job Ref. C&P/2021-02-09-023

'MICROWAVE ASSISTED ACID DIGESTION O
'ORGANICALL Y BASED METRICES
BY USEPA 3051A

Sample Preparafion
Weight sample (0.2-0.57) into digestion vessel
Mﬂ-"djtesﬂm |
*Totally Disgolved”
Fitration

Analyses by ICP

DETERMINATION OF HALOGEN CONTENT

Sample pre-ir=atmen
* R
Wetghting and puiting sample in cell
4 +

Cormbustion / Absorplion
Dilution o fixed volume
Analyses by IC

SIGNED FOR AND ON BEHALF OF
8GS (MALAYSIA) SDN
IKM No. M/3452/6047111/12
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TEST REPORT: No. CPSA/210256772-CAS7409 REPORTED DATE: 18-February-2021
Job Ref. C&P/2021-02-09-023

DETERMINATION OF PFOS AND PFOA CONTENTS

Sample pre-freatment / separation
Soivent ixtracison
Concentrate f Dilute extracted solution
Sample filiration

Analysis performed by LGS

!

Data

SIGNED FOR AND ON BEHALF OF
SGS (MALAYSIA) SDN BP

TAY SIAM F
TECHNICAL MANAGER
IKM No. M/3452/6047/11/12
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