Mag Layers Scientific-Technics., Co., Ltd

Material Description

Mag. Layers certify below statement for material description.

Component type:

Low Temperature Cofired Ceramics
LTCC S3 SERIES

Description:

- Comply with Restriction of the Use of Certain Hazardous

Substances in Electrical and Electronic Equipment (RoHS).
- Comply with the request for Halogen Free limit.

The limit as below :

Cl : 900 ppm
Br : 900 ppm
Total halogens contained : 1500 ppm

Material:
Name of
i Pb Cd Hg | Cr+6 | PBBs |PBDEs| Br Cl Report NO
material
Ceramic body | 38ppm | N.D N.D N.D N.D N.D N.D N.D CE/ZOl:/C2467
. CE/2014/A5240
Terminal-Ag | NND | N.D | N.D | N.D | N.D | N.D | N.D | N.D
CE/2014/A5241
Terminal-Ni | N.D | N.D | N.D |Negaive| N.D | N.D | N.D | N.D | CE/2014/B1560
Terminal-Sn | 8ppm | N.D | N.D |Negatve | N.D N.D N.D N.D | CE/2014/c3272
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AT B Eh b HRE AT B AER (The following sample(s) was/were submitted and identified by/on
behalf of the applicant as) :

£ HE B (Sample Submitted By) : BB EMMAMRE (UNIGUE ENTERPRISE CO., LTD.)

¥ b % #% (Sample Description) :  POWDER GLASS (3%3%#))

Hm A5 (Style/Ttem No.) :  BF-008/LS-0500/MNG-2/MLS-22/MLS-26/MLS-88/GA-12/GA-50
WAk B B (Sample Receiving Date) : 2014/12/12

)X B M (Testing Period) : 2014/12/12 TO 2014/12/19 AND 2015/01/23 TO 2015/01/30
KL R (Test Results) R TF—8 (Please refer to next pages).

* by IR B iR RAECE/2014/C2467 Z 4R % *
(This report is added testing and combined with CE/2014/C2467)

Chemical Laboratory — Taipei
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AL K (Test Results)

i8] 23X 2R 1= (PART NAME)No.1 : o ReggRim) (MIXED ALL PARTS)
¢ 8 /5 SN Y-l X
A% B LS o7 3% 7 R
A FRAA (Result)
(Test Items) (Unit) (Method)
(MDL) No.1
4% / Cadmium (Cd) mg/kg (4 FIEC 62321-5: 2013 3%, REAJEIFAS 2 n.d.
FTRR TSR EARA]. / Vith
4% / Lead (Pb) mg/kg reference to IEC 62321-5: 2013 and 2 38
performed by ICP-AES.
5K / Mercury (Hg) mg/kg |%H#IEC 62321-4: 2013 7%, VARJEAZA 2 n.d.

FTRB TSR EARA]. / With
reference to IEC 62321-4: 2013 and
performed by ICP-AES.

~184% / Hexavalent Chromium Cr(VI) mg/kg SFIEC 62321: 200877 &, WAUV-VISH 2 n.d.
M. / With reference to IEC 62321:
2008 and performed by UV-VIS.

% / Antimony (Sb) mg/kg éﬁﬁ?US EPA 3052/ &, AREIBAS TR 2 n.d.
TR E M. / With reference to
US EPA Method 3052. Analysis was
performed by ICP-AES.

4% / Beryllium (Be) mg/kg é55§US EPA 3052% &, AREIBAS TR 2 n.d.
F 241638 4&408]. / With reference to
US EPA Method 3052. Analysis was
performed by ICP-AES.

NIRRT IR L RARAF B R [ ng/kg  |FFIEC 62321: 20087% &, AR/ 5 n.d.
47 / Hexabromocyclododecane (HBCDD) Efé%ﬁ%ﬁ?ﬁﬂ. / With reference to IEC

and all major diastereoisomers 62321: 2008 method. Analysis was

identified (- HBCDD, 3 - HBCDD, performed by GC/MS.

v - HBCDD) (CAS No.: 25637-99-4 and
3194-55-6 (134237-51-7, 134237-50-6,
134237-52-8))
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3 3 23
MHA B £ A % TERH
(Test Items) (Unit) (Method)
(MDL) No.1
AA—_WELTXRKWE / BBP (Butyl % SHEN 14372, VARAER AT/ H 345 4000) . 0.003 n.d.
Benzyl phthalate) (CAS No.: 85-68-7) / With reference to EN 14372.
Analysis was performed by GC/MS.
MA—TER—= (2-CTHATK)E / DEHP % S HEN 14372, ARADR AT/ E 3B 4000 . 0.003 n.d.
(Di- (2-ethylhexy1) phthalate) (cas / With reference to EN 14372.
No.: 117-81-7) Analysis was performed by GC/MS.
AMAR—_WEE—ERXE / DIDP (Di- % SHEN 14372, VARAER AT/ H 3454000 . 0.01 n.d.
isodecyl phthalate) (CAS No.: 26761- / With reference to EN 14372.
40-0; 68515-49-1) Analysis was performed by GC/MS.
AE—_VE—_R I8 / DINP (Di- % SHEN 14372, VARAER AT/ H 3454000 . 0.01 n.d.
isononyl phthalate) (CAS No.: 28553- / With reference to EN 14372.
12-0; 68515-48-0) Analysis was performed by GC/MS.
AR —_WERL—EFE / DNOP (Di-n- % SFEN 14372, ARADR A/ H 4k #i9). 0.003 n.d.
octyl phthalate) (CAS No.: 117-84-0) / With reference to EN 14372.
Analysis was performed by GC/MS.
— Y& —TH; / DBP (Dibutyl % SHEN 14372, ARABB AT/ H HEam). 0.003 n.d.
phthalate) (CAS No.: 84-74-2) / With reference to EN 14372.
Analysis was performed by GC/MS.
AR FIFEER / Perfluorooctane mg/kg |%#US EPA 3550C: 20077 7%, ARtk 10 n.d.
sulfonates (PFOS-Acid, Metal Salt, M/ E &AM . / With reference to US
Amide) EPA 3550C: 2007. Analysis was
performed by LC/MS.
AR FH / PFOA (CAS No.: 335-67-1) mg/kg | %#US EPA 3550C: 2007% &, »ARkiaf 10 n.d.
M/ E &AM . / With reference to US
EPA 3550C: 2007. Analysis was
performed by LC/MS.
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3 N 23
AR R E¥ AR TERH
(Test Items) (Unit) (Method)

(MDL) No.1
% %W R / Sum of PBBs mg/kg - n.d.
— %Wt 3X / Monobromobiphenyl mg/kg 5 n.d.
=¥ 3K / Dibromobiphenyl mg/kg 5 n.d.
ZJABEK / Tribromobiphenyl mg/kg 5 n.d.
Y9 / Tetrabromobiphenyl mg/kg 5 n.d.
F WK / Pentabromobiphenyl mg/kg 5 n.d.
SNi%WER / Hexabromobiphenyl mg/kg 5 n.d.
£i&% 3K / Heptabromobiphenyl mg/kg 5 n.d.
NEBER / Octabromobiphenyl mg/kg 5 n.d.
FLi%HE3K / Nonabromobiphenyl mg/kg 5 n.d.
PR o A N

N e g %A . /
3 AMAEBMA / Sun of PBDEs "8/KE |69391: 2008 and performed by GC/MS. _ n-d-
— %W} KB / Monobromodiphenyl ether mg/kg 5 n.d.
Z %% B / Dibromodiphenyl ether mg/kg 5 n.d.
ZUAWEKEE / Tribromodiphenyl ether mg/kg 5 n.d.
V93 KBk / Tetrabromodiphenyl ether mg/kg 5 n.d.
F W REE / Pentabromodiphenyl ether mg/kg 5 n.d.
SN ME KB / Hexabromodiphenyl ether mg/kg 5 n.d.
L&MW KBt / Heptabromodiphenyl ether mg/kg 5 n.d.
NS REE / Octabromodiphenyl ether mg/kg 5 n.d.
JLiWE KB / Nonabromodiphenyl ether mg/kg 5 n.d.
+i8 5 X8 / Decabromodiphenyl ether mg/kg 5 n.d.
anc o1 SRTOni formar documants, Subjact 0. Torme, and Condions 1or EISGHOI DocumEnts . Mip.www sascomiany femes " Atention s
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7 kARl

X

N =) - ¢ : N =) J
RAHA R 21z RMAF & 1 RAE (Result)
(Test Items) (Unit) (Method)
(MDL) No.1
BE / Halogen
’,f,? (.,;?L) / Halogen-Fluorine (F) mg/kg 50 n.d.
g

(CAS No.: 14762-94-8)
B % (£) / Halogen-Chlorine (Cl) mg/kg |%%BS EN 14582:2007, R&EF R Mk 5 50 n.d.
(CAS No.: 22537-15-1) M. / With reference to BS EN
HE (a) / Halogen-Bromine (Br) mg/kg 14582:2007. Analysis was performed by 50 n.d.
(CAS No.: 10097-32-2) IC.
ﬁ'%‘(ﬁ@) / Halogen-Iodine (I) (CAS mg/kg 50 n.d.

No.: 14362-44-8)

#ix(Note)
1. mg/kg = ppm; 0.1wt% = 1000ppm
. n.d. = Not Detected (ﬂiﬁ?ﬁi)

. MDL = Method Detection Limit (77 #:/8 8|4 FRAA)

2
3
4. "-" = Not Regulated (B IRA&AE)
5

CBESRREERATEFARLRSNR  RETHRSANRLEREFTRALPEANE-—HTH LS.

(The samples

was/were analyzed on behalf of the applicant as mixing sample in one testing. The above results was/were

only given as the informality value.)

PFOS %% K # (Reference Information) : FHAMA BT I POPs - (EU) 757/2010
PROSIR At E R B F F4FA2180.001%(10ppm) » FLF Ak ob ~ Aot R E I F R IFA2180.1%(1000ppm) > L& &5 X &

A A 115 A8 i81 g /m?

(Outlawing PFOS as substances or preparations in concentrations above 0.001% (10ppm), in semi-finished

products or articles or parts at a level above 0.1%(1000ppm), in textiles or other coated materials

above lug/m2.)
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1) BRBERTYALE MM RS TR BB - (SE&AK T &%) [ These samples were

dissolved totally by pre-conditioning method according to below flow chart. (Cr* test method excluded )
MRAER : H5A4E / Name of the person who made measurement: Climbgreat Yang
AR A EFA 1 5k%&#E [ Name of the person in charge of measurement: Troy Chang

4% ~ #4545 / Cutting ~ Preparation

|
!

| ARESHEE / Sample Measurement I

%

%% / Filtration

S #E | Sample Material
Steel, copper, aluminum, solder
3% 3% | Glass
4, 44, e, ME /
Gold, platinum, palladium, ceramic
4% | Silver
# % | Plastic
44 | Others

~p@ 6+
4 Pb-43Cd % Hg S AR4& Cr
P 1)  Acid digestion by suitable acid depended on Microwave digestion with HNO3/HCI/HF appropriate amount of
o B B3 IR R AT AL EE
| 7% | Solution | |
| SRBOTHATRILAN [ICP-AES | ;
Agua regia, HNO3, HCI, HF, H,O, color development

v v v__(Note™)
RAZT Pl 094 kil e B AT B AL(m T & A B R SRR AR AL S Aol g4z /Add
different sample material (as below table) ¢ digestion reagent
v v
I l I / Heat to appropriate
#.;5 / Residue | temperature to extract
1) )RRk /Alkali Fusion APk B4 S | Cool,
v 2) ‘s /HCIto dissolve filter digestate through filter
H LB 4848 / Digestion Acid Je S B 6 | Add
EoK, HiE:, BEE, QR FAK/ diphenyl-carbazide for
A B, 8RB [ HNOo/HF v
I /K /Aquaregia

RS R-T ARG €
A H b 7B A 540 nm 8y R
& & [ measure the
absorbance at 540 nm by
UV-VIS

& [ HNO;

BiER, B AUK, AR, B8k | H,SO, H,Op HNO3, HCI
ANl 0 RE| £ £ AEM 1 Added appropriate
reagent to total digestion

Note** (For IEC 62321)
(1) 4t#3E 2B M N E LR » ez £ 90~95°C 2 3%, / For non-metallic material, add alkaline digestion reagent and heat to
90~95C.
(2) 4t#H 2 BM Fe N thK > Ho 2 IR, / For metallic material, add pure water and heat to boiling.
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1) *Eiﬂfiuvl‘_é’]/ﬂfiz’{‘%’f* ’ #i%&%é\iﬁﬁ?p o / These samples were dissolved totally by
pre-conditioning method according to below flow chart.
2) MMIAE : HAAE / Name of the person who made measurement: Climbgreat Yang
3) MIRAERA:TRAEL / Name of the person in charge of measurement: Troy Chang
7 & VA ICP-AES 447 84 5L A2 B
(Flow Chart of digestion for the elements analysis performed by ICP-AES)

| Wk~ BMHES / Cutting > Preparation |
v
| A XIE L FF / Sample Measurement |
v
RIE T Bl AR S0 09 41 8 f X il 8 WY BRIEAT AL (3m F & PTw) / Acid digestion by

suitable acid depended on different sample material (as below table)
v

¢—‘ @& / Filtration }—¢

| %% / Residue |
v
1)t ak;x / Alkali Fusion

¥ 2)BERIEAE / HCl to dissolve
| BASS TR T RIDERMR / I0P-aES |

| Bk / Solution |

4R ,4R , 4% ,J%4) / Steel, copper, aluminum, solder TR AR R, A RER,ERK /
Aqua regia, HNO:;, HCl, HF, H:0:

3% 3% / Glass A BR , & A EE / HNOs/HF

4,4k, 48,1 & / Gold, platinum, palladium, ceramic | E7K / Aqua regia

4% / Silver B8 / HNOs

#ME / Plastic BB B RUK, FEEE, BBER / HSO., HO:, HNOs, HCI

H 4k / Others il EHRB E L DA / Added appropriate
reagent to total digestion
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ARFR/ ARFRBRH>MALE /| PFOA/PFOS analytical flow chart

B AR AE : FH%# [ Name of the person who made measurement: Roman Wong
B AR A F A SR&E [ Name of the person in charge of measurement: Troy Chang

AR IE / Sample pretreatment

v

RFRERGEER |
Sample extraction by Ultrasonic extraction
(%% 7 % Reference method: US EPA 3550C)

v

FERRFEIR Y |
Concentrate/Dilute Extracted solution

v

VAIRAR R M SR R T SRR
Analysis was performed by LC/MS

v

#4% / Data
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B E2M A4 E / Analytical flow chart of halogen content

[ | A EB : B3 / Name of the person who made measurement: Rita Chen
B AR A F A R4 E [ Name of the person in charge of measurement: Troy Chang

H T AIR e
Sample pretreatment/separation

v

,p»_;!ﬁ A T s A ¢/
Weighting and putting sample in cell

W LI [ T
Oxygen Bomb Combustion / Absorption

v

A FNCET

Dilution to fixed volume

Rtk [
Analysis was performed by IC
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AT IE / Sample pretreatment

!

1% 5% 2 B Sample extraction /
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Concentrate/Dilute Extracted solution

!
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#3E / Data
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TRAH H# B / Analytical flow chart of phthalate content

[ | RRAER  HH,#H [ Name of the person who made measurement: Roman Wong
B AR A FA R4 E [ Name of the person in charge of measurement: Troy Chang

[ i#)2X 7 #%/Test method: EN 14372 ]
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Sample pretreatment/separation
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Sample extraction by soxhlet method
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Concentrate/Dilute Extracted solution

!
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Analysis was performed by GC/MS
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#4% / Data
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NAMICS CORPORATION O 0O O A
3993 NIGORIKAWA, KITA-KU, NIIGATA-CITY 950-3131, JAPAN

The following sample(s) was/were submitted and identified by/on behalf of the applicant as :

Sample Submitted By : NAMICS CORPORATION

Sample Description : DP4303W

Sample Receiving Date : 2014/10/30

Testing Period : 2014/10/30 TO 2014/11/05

Test Requested : As specified by client, with reference to RoHS Directive 2011/65/EU Annex Il to

determine Cadmium, Lead, Mercury, Cr(VI), PBBs, PBDEs contents in the
submitted sample.

Test Method : Please refer to next pages.

Test Result(s) : Please refer to next page(s).

Chemical Laboratory — Taipei
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Test Report No. : CE/2014/A5240 Date : 2014/11/05 Page: 2 of 6
NAMICS CORPORATION (00O 00O
3993 NIGORIKAWA, KITA-KU, NIIGATA-CITY 950-3131, JAPAN
Test Result(s)
PART NAME No.1 DARK GRAY PASTE
Test Item(s) Unit Method MDL R;:_‘:"
Cadmium (Cd) mg/kg [With reference to IEC 62321-5: 2013 2 n.d.
and performed by ICP-AES.
Lead (Pb) mg/kg [With reference to IEC 62321-5: 2013 2 n.d.
and performed by ICP-AES.
Mercury (Hg) mg/kg [With reference to IEC 62321-4: 2013 2 n.d.
and performed by ICP-AES.
Hexavalent Chromium Cr(VI) mg/kg [With reference to IEC 62321: 2008 2 n.d.
and performed by UV-VIS.
Sum of PBBs mg/kg - n.d.
Monobromobiphenyl mg/kg 5 n.d.
Dibromobiphenyl mg/kg 5 n.d.
Tribromobiphenyl mg/kg 5 n.d.
Tetrabromobiphenyl mg/kg 5 n.d.
Pentabromobiphenyl mg/kg 5 n.d.
Hexabromobiphenyl mg/kg 5 n.d.
Heptabromobiphenyl mg/kg 5 n.d.
Octabromobiphenyl mg/kg 5 n.d.
Nonabromobiphenyl mg/kg 5 n.d.
Decabromobipheny! mg/kg |With reference to IEC 62321: 2008 5 n.d.
Sum of PBDEs mg/kg |and performed by GC/MS. - n.d.
Monobromodiphenyl ether mg/kg 5 n.d.
Dibromodipheny! ether mg/kg 5 n.d.
Tribromodipheny! ether mg/kg 5 n.d.
Tetrabromodiphenyl ether mg/kg 5 n.d.
Pentabromodiphenyl ether mg/kg 5 n.d.
Hexabromodiphenyl ether mg/kg 5 n.d.
Heptabromodiphenyl ether mg/kg 5 n.d.
Octabromodiphenyl ether mg/kg 5 n.d.
Nonabromodiphenyl ether mg/kg 5 n.d.
Decabromodiphenyl ether mg/kg 5 n.d.
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Test Report No. : CE/2014/A5240 Date : 2014/11/05 Page: 3 of 6

NAMICS CORPORATION O 0O O A
3993 NIGORIKAWA, KITA-KU, NIIGATA-CITY 950-3131, JAPAN

Note :
1. mg/kg = ppm ; 0.1wt% = 1000ppm
. n.d. = Not Detected
. MDL = Method Detection Limit
" = Not Regulated

Aoow N
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Test Report No. : CE/2014/A5240 Date : 2014/11/05 Page: 4 of 6

NAMICS CORPORATION O 0O O A
3993 NIGORIKAWA, KITA-KU, NIIGATA-CITY 950-3131, JAPAN

1) These samples were dissolved totally by pre-conditioning method according to below flow chart.
(Cr®* test method excluded )

2) Name of the person who made measurement: Climbgreat Yang

3) Name of the person in charge of measurement: Troy Chang

Cutting / Preparation

v

Sample Measurement cré
Pb - Cd Hg (Note™)
\4 A 4 A 4
Acid digestion by suitable acid Microwave digestion with Add appropriate amount
depended on different sample HNO3/HCI/HF of digestion reagent
material (as below table)
* v \ 4 .
Filtration | Heat to appropriate
¢ temperature to extract
\J Residue v
Solution *
Cool, filter digestate
1) Alkali Fusion through filter
v 2) HCl to dissolve
ICP-AES A4
Add diphenyl-carbazide
Sample Material Digestion Acid for color development
Steel, copper, aluminum, solder Aqua regia, HNO3, HCI, HF, H,0O,
Glass HNOy/HF Y
Gold. platinum. palladium. cerami A reqi measure the absorbance
old, platinum, palladium, ceramic qua regia at 540 nm by UV-VIS
Silver HNO;
Plastic H2804, Hzoz, HNO3, HCI
Others Added appropriate reagent to total
digestion

Note** : (1) For non-metallic material, add alkaline digestion reagent and heat to 90~95°C.
(2) For metallic material, add pure water and heat to boiling.
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Test Report No. : CE/2014/A5240 Date : 2014/11/05 Page: 5 of 6

NAMICS CORPORATION O 0O O A
3993 NIGORIKAWA, KITA-KU, NIIGATA-CITY 950-3131, JAPAN

PBB/PBDE analytical FLOW CHART

B Name of the person who made measurement: Roman Wong
B Name of the person in charge of measurement: Troy Chang

First testing process —»
Sample

Optional screen process sss=

Confirmation process = «p l
Sample pretreatment

!

Screen analysis

[
[
[
[
[
s ssEEEEEEEEssEEEEEEEEEEEEE

1
v

Sample extraction/
Soxhlet method

I
v

Concentrate/Dilute
Extracted solution

|
v
Filter

T
v

Analysis by GC/MS
I
v

Issue Report
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* The tested sample / part is marked by an arrow if it's shown on the photo. *

** End of Report **
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NAMICS CORPORATION O 0O O A
3993 NIGORIKAWA, KITA-KU, NIIGATA-CITY 950-3131, JAPAN

The following sample(s) was/were submitted and identified by/on behalf of the applicant as :

Sample Submitted By : NAMICS CORPORATION

Sample Description : DP4303W

Sample Receiving Date  : 2014/10/30

Testing Period : 2014/10/30 TO 2014/11/05

Test Requested : As specified by client, to test Halogen-Fluorine, Chlorine, Bromine, lodine in

the submitted sample.

Test Method :  With reference to BS EN 14582:2007.

Test Result(s) *  Please refer to next page(s).

Edison Cl
Signed for el oy
SGS TAIWAN LTS
Chemical Laboratory — Taipei
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NAMICS CORPORATION O 0O O A
3993 NIGORIKAWA, KITA-KU, NIIGATA-CITY 950-3131, JAPAN

Test Result(s)

PART NAME No.1 : DARK GRAY PASTE

Resul

Test Item(s) Unit Method MDL esult
No.1

Halogen
Halogen-Fluorine (F) 50 n.d.
(CAS No.: 14762-94-8)
Halogen-Chlorine (Cl) 50 n.d.
(CAS No.: 22537-15-1) With reference to BS EN
Halogen-Bromine (Br) mg/kg ;gffifzggzyﬁncalysm was 50 n.d.
(CAS No.: 10097-32-2) ’
Halogen-lodine (1) 50 n.d.
(CAS No.: 14362-44-8)

Note :
1. mg/kg = ppm; 0.1wt% = 1000ppm
2. n.d. = Not Detected
3. MDL = Method Detection Limit
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Analytical flow chart of halogen content

B Name of the person who made measurement: Rita Chen
B Name of the person in charge of measurement: Troy Chang

Sample pretreatment / Separation

A 4

Weighting and putting sample in cell

A\ 4

Oxygen Bomb Combustion / Absorption

'

Dilution to fixed volume

A\ 4

Analysis was performed by IC
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* The tested sample / part is marked by an arrow if it's shown on the photo. *

** End of Report **
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Test Report No. : CE/2014/B1560 Date : 2014/11/21  Page : 1 of 13

Vale Canada Limited {00 OO
200 Bay Street, Royal Bank Plaza, Suite 1600, South Tower, P.O. Box 70, Toronto, Ontario, M5J 2K2, Canada

The following sample(s) was/were submitted and identified by/on behalf of the applicant as :

Sample Submitted By : Vale Canada Limited

Sample Description : VALE Electrolytic Nickel S Rounds

Sample Receiving Date 1 2014/11/12

Testing Period : 2014/11/12 TO 2014/11/21

Test Result(s) : Please refer to next page(s).

Conclusion : Based on the performed tests on submitted samples, the test results of Cadmium,

Lead, Mercury, Hexavalent Chromium Cr(VI), PBBs and PBDEs comply with the limits
as set by RoHS Directive 2011/65/EU Annex Il; recasting 2002/95/EC.
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Test Result(s
PART NAME No.1 :  SILVER COLORED METAL
Resul
Test Item(s) Unit Method MDL ::”1 1 Limit

Cadmium (Cd) mg/kg [With reference to IEC 62321-5: 2013 2 n.d. 100
and performed by ICP-AES.

Lead (Pb) mg/kg [With reference to IEC 62321-5: 2013 2 n.d. 1000
and performed by ICP-AES.

Mercury (Hg) mg/kg [With reference to IEC 62321-4: 2013 2 n.d. 1000
and performed by ICP-AES.

Hexavalent Chromium Cr(VI) * With reference to IEC 62321: 2008 and # Negative #
performed by Boiling water extraction
(UV-VIS) Method.#

Antimony (Sb) mg/kg [With reference to US EPA Method 2 n.d. -
3050B. Analysis was performed by ICP-
AES.

Perfluorooctane sulfonates mg/kg [With reference to US EPA 3550C: 2007. 10 n.d. -

(PFOS-Acid, Metal Salt, Amide) Analysis was performed by LC/MS.

PFOA (CAS No.: 335-67-1) mg/kg [With reference to US EPA 3550C: 2007. 10 n.d. -
Analysis was performed by LC/MS.

PVC * Analysis was performed by FTIR and - Negative -
FLAME Test.

Hexabromocyclododecane mg/kg [With reference to IEC 62321: 2008 5 n.d. -

(HBCDD) and all major method. Analysis was performed by

diastereoisomers identified (a- GC/MS.

HBCDD, - HBCDD, y- HBCDD)

(CAS No.: 25637-99-4 and 3194-

55-6 (134237-51-7, 134237-50-6,

134237-52-8))

BBP (Butyl Benzyl phthalate) % With reference to EN 14372. Analysis 0.003 n.d. -

(CAS No.: 85-68-7) was performed by GC/MS.

DEHP (Di- (2-ethylhexyl) % With reference to EN 14372. Analysis 0.003 n.d. -

phthalate) (CAS No.: 117-81-7) was performed by GC/MS.

DIDP (Di-isodecyl phthalate) (CAS % With reference to EN 14372. Analysis 0.01 n.d. -

No.: 26761-40-0; 68515-49-1) was performed by GC/MS.
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Vale Canada Limited {000 O 0 R
200 Bay Street, Royal Bank Plaza, Suite 1600, South Tower, P.O. Box 70, Toronto, Ontario, M5J 2K2, Canada

No. : CE/2014/B1560 Date : 2014/11/21  Page : 3 of 13

Test Item(s) Unit Method MDL R::_‘;" Limit
DINP (Di-isononyl phthalate) (CAS % With reference to EN 14372. Analysis 0.01 n.d. -
No.: 28553-12-0; 68515-48-0) was performed by GC/MS.
DNOP (Di-n-octyl phthalate) (CAS % With reference to EN 14372. Analysis 0.003 n.d. -
No.: 117-84-0) was performed by GC/MS.
DBP (Dibutyl phthalate) (CAS No.: % With reference to EN 14372. Analysis 0.003 n.d. -
84-74-2) was performed by GC/MS.
Sum of PBBs mg/kg - n.d. 1000
Monobromobiphenyl mg/kg 5 n.d. -
Dibromobiphenyl mg/kg 5 n.d. -
Tribromobiphenyl mg/kg 5 n.d. -
Tetrabromobiphenyl mg/kg 5 n.d. -
Pentabromobiphenyl mg/kg 5 n.d. -
Hexabromobiphenyl mg/kg 5 n.d. -
Heptabromobiphenyl mg/kg 5 n.d. -
Octabromobiphenyl mg/kg 5 n.d. -
Nonabromobiphenyl mg/kg 5 n.d. -
Decabromobipheny! mg/kg [With reference to IEC 62321: 2008 and 5 n.d. -
Sum of PBDEs mg/kg |performed by GC/MS. - n.d. 1000
Monobromodiphenyl ether mg/kg 5 n.d. -
Dibromodipheny! ether mg/kg 5 n.d. -
Tribromodiphenyl! ether mg/kg 5 n.d. -
Tetrabromodiphenyl ether mg/kg 5 n.d. -
Pentabromodiphenyl ether mg/kg 5 n.d. -
Hexabromodiphenyl ether mg/kg 5 n.d. -
Heptabromodiphenyl ether mg/kg 5 n.d. -
Octabromodiphenyl ether mg/kg 5 n.d. -
Nonabromodiphenyl ether mg/kg 5 n.d. -
Decabromodiphenyl ether mg/kg 5 n.d. -
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Vale Canada Limited {00 OO
200 Bay Street, Royal Bank Plaza, Suite 1600, South Tower, P.O. Box 70, Toronto, Ontario, M5J 2K2, Canada

Resul

Test Item(s) Unit Method MDL :zt; 1 Limit
Halogen
Halogen-Fluorine (F) (CAS No.: mg/kg 50 n.d. -
14762-94-8)
Halogen-Chlorine (CI) (CAS No.: mg/kg 50 n.d. -
22537-15-1) With reference to BS EN 14582:2007.
Halogen-Bromine (Br) (CAS No.: mg/kg |Analysis was performed by IC. 50 n.d. -
10097-32-2)
Halogen-lodine (1) (CAS No.: mg/kg 50 n.d. -
14362-44-8)
Note :

1. mg/kg = ppm ; 0.1wt% = 1000ppm
. n.d. = Not Detected
. MDL = Method Detection Limit

- " = Not Regulated

*k —

= Qualitative analysis (No Unit)

. Negative = Undetectable / Positive = Detectable

. #= a. Positive means the presence of CrVI on the tested areas
b. Negative means the absence of CrVI on the tested areas

The detected concentration in boiling-water-extraction solution is equal or greater than 0.02 mg/kg with 50 cm? tested
areas.

N o oA wN

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

Outlawing PFOS as substances or preparations in concentrations above 0.001% (10ppm), in semi-finished products
or articles or parts at a level above 0.1%(1000ppm), in textiles or other coated materials above 1ug/m?2.
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Vale Canada Limited O OO R

200 Bay Street, Royal Bank Plaza, Suite 1600, South Tower, P.O. Box 70, Toronto, Ontario, M5J 2K2, Canada

1) These samples were dissolved totally by pre-conditioning method according to below flow chart.
(Cr®" test method excluded )

2) Name of the person who made measurement: Climbgreat Yang

3) Name of the person in charge of measurement: Troy Chang

Cutting / Preparation

v

Sample Measurement cré
Pb - Cd Hg (Note*)
\4 A 4 A 4
Acid digestion by suitable acid Microwave digestion with Add appropriate amount
depended on different sample HNO3/HCI/HF of digestion reagent
material (as below table)
* v \ 4 ,
Filtration Heat to appropriate
| temperature to extract
y Residue !
Solution ¢ Y
Cool, filter digestate
1) Alkali Fusion through filter
v 2) HCl to dissolve
ICP-AES A4
Add diphenyl-carbazide
Sample Material Digestion Acid for color development
Steel, copper, aluminum, solder Aqua regia, HNO3, HCI, HF, H,0,
Glass HNOy/HF Y
Gold. platinum. alladium. cerami A redi measure the absorbance
old, platinum, palladium, ceramic qua regia at 540 nm by UV-VIS
Silver HNO;
Plastic H,SO,, H.O,, HNO3, HCI
Others Added appropriate reagent to total
digestion
Note** (For IEC 62321)

(1) For non-metallic material, add alkaline digestion reagent and heat to 90~95C.
(2) For metallic material, add pure water and heat to boiling.
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Vale Canada Limited {00 OO
200 Bay Street, Royal Bank Plaza, Suite 1600, South Tower, P.O. Box 70, Toronto, Ontario, M5J 2K2, Canada

1) These samples were dissolved totally by pre-conditioning method according to below flow
chart.

2) Name of the person who made measurement: Climbgreat Yang
3) Name of the person in charge of measurement: Troy Chang

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

Cutting / Preparation

v

Sample Measurement

v

Acid digestion by suitable acid depended on
different sample material (as below table)

v

Filtration
v A\ 4
Solution Residue
1) Alkali Fusion
2) HCl to dissolve
ICP-AES
Steel, copper, aluminum, solder Aqua regia, HNO3, HCI, HF, H,0,
Glass HNO3/HF
Gold, platinum, palladium, ceramic Aqua regia
Silver HNO3;
Plastic H>S0,, H20,, HNO3, HCI
Others Added appropriate reagent to total digestion
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PFOA/PFOS analytical flow chart of Ultrasonic extraction (LC/MS) procedure

B Name of the person who made measurement: Roman Wong
B Name of the person in charge of measurement: Troy Chang

Sample pretreatment

v

Sample extraction by Ultrasonic extraction
(Reference method: US EPA 3550C)

v

Concentrate/Dilute Extracted solution

v

Analysis was performed by LC/MS

v

Data
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Analysis flow chart for determination of PVC in material

B Name of the person who made measurement: Roy Lin
B Name of the person in charge of measurement: Troy Chang

Sample pre-treatment

Sample analyzed by FTIR

\4

Check wave-number of C-Cl bonding

!

Data
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HBCDD analytical flow chart

u Name of the person who made measurement: Roman Wong
| Name of the person in charge of measurement: Troy Chang

Sample pretreatment

|

Sample extraction / Ultrasonic method

|

Concentrate/Dilute Extracted solution

|

Filter

|

Analysis was performed by GC/MS

}

Data
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Analytical flow chart of phthalate content

B Name of the person who made measurement: Roman Wong
B Name of the person in charge of measurement: Troy Chang

Sample pretreatment/separation
Sample extraction by soxhlet method

!

Concentrate/Dilute Extracted solution

!

Analysis was performed by GC/MS

!

Data
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PBB/PBDE analytical FLOW CHART

B Name of the person who made measurement: Roman Wong
B Name of the person in charge of measurement: Troy Chang

First testing process —»
Sample

Optional screen process ==ss

Confirmation process — .p i
Sample pretreatment

v

Screen analysis

FLLRRL

1
v

Sample extraction/
Soxhlet method
I
v

Concentrate/Dilute
Extracted solution
|
v
Filter
|
v
Analysis by GC/MS

I
v

Issue Report
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Analytical flow chart of halogen content

u Name of the person who made measurement: Rita Chen
| Name of the person in charge of measurement: Troy Chang

Sample pretreatment / Separation

A\ 4

Weighting and putting sample in cell

\4

Oxygen Bomb Combustion / Absorption

!

Dilution to fixed volume

\4

Analysis was performed by IC
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* The tested sample / part is marked by an arrow if it's shown on the photo. *

** End of Report **
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Test Report

HEEF B IR A TRR F] O 0O R
R-BRIGHT TECHNOLOGY CO., LTD.

B E B L AR R S AT5 258 34
3F, NO. 52, YONG-AN ST., GUEISHAN SHIANG, TAOYUAN COUNTY 333, TAIWAN (R. O. C.)

$EA5(No.) : CE/2014/C3272 B &1 (Date) : 2014/12/24 A# (Page) : 1 of 8

AT B SR h b HRE AT B AR (The following sample(s) was/were submitted and identified by/on
behalf of the applicant as) :

%4 B ™ (Sample Submitted By) : HFERB WA PR 3 (R-BRIGHT TECHNOLOGY CO., LTD.)

# &b %4 #% (Sample Description) :  PURE TIN ANODE BALL (#4555 3K)

o B B (Sample Receiving Date) : 2014/12/17

)X H M) (Testing Period) : 2014/12/17 TO 2014/12/24

#3XFE K (Test Requested) i (1) RIFFEPFBEK, S%RoHS 2011/65/EU Annex 11 354 iEATSHR, 85, K, 185,

% RWER, BB REEM . (As specified by client, with reference to
RoHS Directive 2011/65/EU Annex II to determine Cadmium, Lead, Mercury,
Cr(VI), PBBs, PBDEs contents in the submitted sample.)

(2) 1&’%{%:}’#?12‘: ’ :ﬁﬁ%‘-%’k N ?L ~ e s ma K. (As specified by client, to
test Halogen-Fluorine, Chlorine, Bromine, lodine contents in the

submitted sample.)

B F 7k (Test Method) : HAT—HE (Please refer to next pages).
A4 K (Test Results) : HAT—HE (Please refer to next pages).
&3 (Conclusion) s (1) RIFBPL AREGRS, 43, 65, K, SMEK, ZABOR, ZABXEteynlRe

R A RoHSFE4A2002/95/ECH) F #74542011/65/EUZ %K (Based on the performed
tests on submitted samples, the test results of Cadmium, Lead, Mercury,
Cr(VI), PBBs, PBDEs comply with the limits as set by RoHS Directive
2011/65/EU Annex II; recasting 2002/95/EC.)
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AL K (Test Results)

i) 3X 3812 (PART NAME) No.1 : 4@ 4% (SILVER COLORED METAL)
% 13 1k Ean | & ;
(Test Items) (Unit) (Method) A& RAA (Result) FRAE
(MDL) No.1 (Limit)
43 / Cadmium (Cd) mg/kg |%FIEC 62321-5: 20137 7%, KAE§ 2 n.d. 100

FeA% 5 BB T SRR
With reference to IEC 62321-5:
2013 and performed by ICP-AES.

4% / Lead (Pb) mg/kg |%FIEC 62321-5: 20137 3%, Elfi 2 8 1000
JeA% 5 F BB T SRR .

With reference to IEC 62321-5:
2013 and performed by ICP-AES.

5K / Mercury (Hg) mg/kg éﬁﬁ?IEC 62321-4: 201375 4, Elfi 2 n.d. 1000
FeAB & E SR T ST R R AR

With reference to IEC 62321-4:
2013 and performed by ICP-AES.

><184% / Hexavalent Chromium Cr(VI) o % 1EC 62321: 200873, Ribk # Negative #
% g

ZEBUEMA] . / With reference to

IEC 62321: 2008 and performed by

Boiling water extraction

Method.#
mE / Halogen
B % () / Halogen-Fluorine (F) (CAS 50 n.d. -
No.: 14762-94-8)
B % (%) / Halogen-Chlorine (Cl) % #BS EN 14582:2007, wA&:F B 50 n.d. -
(CAS No.: 22537-15-1) ﬁ%é}*ﬁ. / With reference to BS
B % (/&) / Halogen-Bromine (Br) (CAS mg/kg EN 14582:2007. Analysis was 50 n.d. -
No.: 10097-32-2) performed by IC.
B % (&) / Halogen-Iodine (I) (CAS 50 n.d. -

No.: 14362-44-8)
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(Test Items) (Unit) (Method) s FRAE (Result) Fﬁﬁﬁ
(MDL) No.1 (Limit)

% %Bt X / Sum of PBBs _ 4. 1000
— &K / Monobromobiphenyl 5 n.d. -
— AWK / Dibromobiphenyl 5 n.d. -
ZRBE3K / Tribromobiphenyl 5 n.d. -
V983K / Tetrabromobiphenyl 5 n.d. -
FSWEK / Pentabromobiphenyl 5 n.d. -
ST K / Hexabromobiphenyl 5 n.d. -
LAWK / Heptabromobiphenyl 5 n.d. -
NBBER / Octabromobiphenyl 5 n.d. -
JLiRBE 3K / Nonabromobiphenyl % #1EC 62321: 20087 %, YARA 5 n.d. -
+ & WK / Decabromobiphenyl R 7/ kA . / With 5 n.d. _
% %W & MA / Sum of PBDEs mg/ke | ference to IEC 62321: 2008 and _ o 1000
*‘/ﬁﬂﬁfxﬁtﬁi / Monobromodiphenyl ether performed by GC/MS. 5 n.d. -
8 KB / Dibromodiphenyl ether 5 n.d. -
Z R XEE / Tribromodiphenyl ether 5 n.d. -
@/ﬁ%ﬁ&tﬁi / Tetrabromodiphenyl ether 5 n.d. -
i/ﬁ%ﬁ&tﬁi / Pentabromodiphenyl ether 5 n.d. -
s W REk / Hexabromodiphenyl ether 5 n.d. -
«té“:ﬂﬁf&iﬂﬁi / Heptabromodiphenyl ether 5 n.d. -
NGB REE / Octabromodiphenyl ether 5 n.d. -
L% W 3Bk / Nonabromodiphenyl ether 5 n.d. -
+ &% )R&k / Decabromodiphenyl ether 5 n.d. -
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#3x(Note)
1. mg/kg = ppm; 0.1wt% = 1000ppm

2. n.d. = Not Detected (FK#d)

3. MDL = Method Detection Limit (77 748 /4% FRAA)

4. "-" = Not Regulated (ERAAE)

5. **= Qualitative analysis (No Unit) % S (S ﬁlf'

6. # = a. Positive means the presence of CrVI on the tested areas

(Positive & 78 3 B 38 8] 2] <15 48 )
b. Negative means the absence of CrVI on the tested areas
(Negative & 7] 3 B 3B A8 R] 2] < {H48)
The detected concentration in boiling-water-extraction solution is equal or greater than 0.02 mg/kg with
50 cm? tested areas. / FHIARIE/E=0.02 mg/kg with 50 cm? (tested areas)
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1) REBORTeRAE B 264 RSB LR AEM - (ELMR 7 &R ) [ These samples were

dissolved totally by pre-conditioning method according to below flow chart. (Cr*" test method excluded)
2) X AE : 481 /Name of the person who made measurement: Climbgreat Yang
3) #HAFA:5kA&AE [ Name of the person in charge of measurement: Troy Chang

| W& ~ %4 / Cutting - Preparation

v

| ARtk EE / Sample Measurement |

I
A Mg Cr”
45 Pb ~ 45 Cd K Hg (Nie**)
\ 4 \4 \ 4
RAE T B A &b 69 A f A i 6 BR AT AL (T & A L BR  RER A MO AL Aol E bk /Add
P7 =)/ Acid digestion by suitable acid depended on Microwave digestion with HNO3/HCI/HF appropriate amount of
different sample material (as below table) l digestion reagent
v v

3% | Filtration '—¢ o dh B i L AT L3
% /Heat to appropriate

| “& % [ Solution | | %5 /Residue | temperature to extract
1) #JEak /Alkali Fusion AZgiBiEHES | Cool,
+ 2) @sEM [ HCltodissolve filter digestate through filter

3

| A% A T 4R T 556k | ICP-AES |

v

¥.aHE | Sample Material HAtBk ik t848 | Digestion Acid N EFEE [ Add
4, 4, 45, 175 | Ik, AiEk, BBk, SRR, EAK/ diphenyl-carbazide for
Steel, copper, aluminum, solder Aqua regia, HNO3, HCI, HF, H,0O, color development
#3% | Glass Ak, A A#, /HNOy/HF ¥
&, %, s, MR/ I 7k /Aqua regia
Gold, platinum, palladium, ceramic RESNR-T ALK &
4% [ Silver w8 / HNO3 A H SR A 540 nm By R
#B | Plastic BB, AR, w8z, BEk /| HySO4, HyO, HNO;, HCI W& | measure the
# 44 / Others o Nl W R F 2 7 AEM | Added appropriate absorbance at 540 nm by

reagent to total digestion UV-VIS

Note**: (1) 4t# 3k 2 B At H o N skl 1bik Ao B £ 90~95C 2 5z / For non-metallic material, add alkaline digestion reagent and heat
to 90~95C.
(2) 44 2 B A H Ao NshoK > Aok 23120, | For metallic material, add pure water and heat to boiling.
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5 AWK/ 5 AW AR #7742 H |/ PBB/PBDE analytical FLOW CHART
MAANE - H5,# [ Name of the person who made measurement: Roman Wong
B B & A 5R%E [ Name of the person in charge of measurement: Troy Chang
kR A2 A | First testing process ———»
EF M 425 / Optional screen process smamann:
#EAAZ K | Confirmation process = = = «p
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Screen analysis / #7#5 547

v

Sample extraction # & 2 H/
Soxhlet method % X ZE I x

|
v

Concentrate/Dilute Extracted solution
HE BRI GEIFE

v

Filter / 3£ Btk 8%

|
v

Analysis by GCMS / §uta 41 8 stk ot |

T
v
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®E4#i#FE / Analytical flow chart of halogen content

B AR AR : B2 / Name of the person who made measurement: Rita Chen
B AR A FA R4 E [ Name of the person in charge of measurement: Troy Chang

M TR U
Sample pretreatment/separation

!

LR R R
Weighting and putting sample in cell

!

e [e3 T
Oxygen Bomb Combustion / Absorption
L AT/
Dilution to fixed volume

!

B3 R AT R/
Analysis was performed by IC
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* BAFRAFRART  AATETHRRAZAES/ Rz,

(The tested sample / part is marked by an arrow if it's shown on the photo.)

#% LR (End of Report) **
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