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APPLICANT
HIEAN AT LR

CONTACT PERSON L

BRRNBHK

DATE OF SUBMISSION : April 13, 2016
P H 3

TEST PERIOD : April 13, 2016 — April 19, 2016
i AR A3

NO. OF WORKING DAY(S)
i L{EH

LCIE REF NO. 2

SAMPLE DESCRIPTION : MERCURY FREE ALKALINE BUTTON CELL (CONVEX)

R Model no.: AGO / L521C / 379/ LR63/ LR521; AG1/L621C/ 364/
LR60/LR621; AG2/L726C /396 / LR59/LR726; AG3/L736C / 3!
LR41/LR736; AG4/L626C /377 / LR66 / LR626; AG5 / L754C / 3!
LR48 / LR754; AG6/1L921C /370 /LR69/LR921; AG7 / L926C / 3!
LR57 /LR926 / LR927; AG8 /L1121C /391 /LR55/LR1121/LR11
AG9/1936C /394 /LR45/LR936; AG10/1L1131C/390/LR54/
LR1131/LR1130; AG11/L721C /344 /LR58/LR721; AG12/
L1142C /386 / LR43/LR1142; AG13/L1154C /357 / LR44 / LR11
Country of Origin: China

ol

|  SUMMARY OF TEST RESULTS W4 R HE |

TEST REQUESTED X3 B PASS FAIL REMARK
;b0 Al | &
Restriction of Hazardous Substances Directive (RoHS), X
2011/65/EU

A SRRRIMEL R B 7 W 4 (R 7 R e SR I sy
EYFTE4), 2011/65/EU

Mercury Content - US Public Law 104-142, Title II X
Total Mercury Content in Battery and Button Cell X
Battery - Canadian Environmental Protection Act, S.C.
1999, c. 33, Products Containing Mercury Regulations
SOR/2014-254, Section 3
Heavy Metals Content in Batteries and Accumulatorg X
and Waste Batteries and Accumulators — Button Cel|s —
European Council Directive 2006/66/EC with the
amendment Directive 2013/56/EU
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VERITAS
REMARK
If there are questions or concerns on this report, please contact: (852) 2331 0330

rohs.enquiry@hk.bureauveritas.com
BUREAU VERITAS HONG KONG LTD.
A

MR. VINCENT WONG
SECTION MANAGER, ANALYTICAL
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Photo of the Submitted Sample
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TEST RESULT MiR& 8

Restriction of Hazardous Substances Directive (RoHS), 2011/65/EU
B RRRME X B F = R4 (B TFHESSEHFELEEYFIES) , 2011/65/EU

Compounds{t&# Tested itemJUWRTTH (ppm) RoHS’ Limits
RoHS’ B R & FHIR
1 (ppm)
Lead #(Pb) 12.9 1000
Mercuryzk (Hg) ND 1000
Cadmium #(Cd) ND 100
Chromium VIAH4 (Cr Vi) ND 1000
Polybrominated Biphenyls £ /R {PBBs) :
Bromobiphenyls —JR k7K ND
Dibromobiphenyls R Hx 7K ND
Tribromobiphenyls = Bt ND
Tetrabromobiphenyls 1R LK ND
Pentabromobiphenyls FLiREIK ND
Hexabromobiphenyls 7~ #Hk 7K ND
Heptabromobiphenyls -t R ND
Octabromobiphenyls /\ # K ND
Nonabromobiphenyls /iR EEA ND
Decabromobiphenyl /R4 ND
Sum of PBBs £ XK LA ND 1000
Polybrominated Diphenyl Ethers R (PBDES) :
Bromodiphenyl ethers — JRIK 2K ik ND
Dibromodiphenyl ethers — J5 5k 2K i ND
Tribromodiphenyl ethers = = 5k 2K i ND
Tetrabromodiphenyl ethers P B ik ND
Pentabromodiphenyl ethers Ti 5 B¢ ik ND
Hexabromodipheny! ethers 7~ LI 4 ik ND
Heptabromodipheny! ethers -t 5 B 2 ik ND
Octabromodiphenyl ethers /\ JR Bt 7 ik ND
Nonabromodiphenyl ethers 1, 7R B 4 ik ND
Decabromodiphenyl ether R 4 ik ND
Sum of PBDEs £ IR I 2K ik Al ND 1000
Tested Item AT H Conclusion 45
1) Silvery button cell (Mercury Free Alkaline Button Cell (Convex)) PASSi&# it
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LAB NO. #%&5 : (5216)104-0081

DATE Hi# : April 19, 2016
1635, .

PAGE TWH% : 5 OF 10
Note / Key £ F%:
ppm = mg/kgld /b2 — <= less thanbF ND = not detected~# & NA = not applicablef~ i
Negative =4 Positive =BH NR = not requested 7 %3k
Pb = Lead} Hg = Mercuryk Cd = Cadmiuni# Cr = Chromiunt
Br = Brominei PBBs = Polybrominated Biphenyfs JR B4 PBDESs = Polybrominated Diphenyl Ethefsii I 7 ik

Detection Limitfs: R (mg/kg) :
Each (Pb, Cd, Hg & Cr VI) 2; Each PBBs 50; Each PBDEs 50
= Gy, 58, SRFINTES) 25 % 208 HAR 50; &2 S AR 50

Remark&*:

- The list of analytes is summarized in table of Appendix.
TN — DL % -

- The test flowchart of heavy metals and flame retardants content is listed in table of Appendix.
B e AITHEA & ERVMHRAZ R - W% -

- According to European Council Directive 2011/65/EU, Article 5 “Adaptation of the Annexes to scientific
and technical progress”, exemption(s) should be granted to the materials and components of Test Item(s) i
the lists in Annexes Ill and IV of this directive.
FRAEERHEZE b1 2011/65/EUE S » 283k 5 “ENRFFHRORSECAIMS A" BieE 11 F0 IV Sh5IEafY
WM H SRS A AT LAE 42, -
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APPENDIX i

List of Analytes and their Corresponding Test Methods [ European Council Directive 2011/65/EU ] :
S sE REARN VIR DT A [ IREEZ R &15< 2011/65/EU |

No. | Name of Analytess3Hr#-&#R Test Method(s)R 7%
1 | Lead (Pb) With reference to EN 62321: 2009, Clauses 8, 9 and 10.
2 | Cadmium (Cd}F 208 EN 62321: 2009, Clauses 8, 9 and 10.
3 | Mercury (Hg)7k With reference to EN 62321: 2009, Clause 7.
Z:H8 EN 62321: 2009, Clause 7.
Metal & J&:
With reference to EN 62321: %)09, AnneX'B
. NN 18 EN 62321: 2009, Annex'8.
4 Chromium VI (Cr VI) 75 ffr#is Polymers & Electronic& &%) K B+
With reference to EN 62321: 2009, Annex C.
Z:H8 EN 62321: 2009, Annex C.
Polybromobiphenyls (PBBS% R ELZ
- Bromobiphenyl (MonoBB)
- Dibromobiphenyl (DiBB)
- Tribromobiphenyl (TriBB)
- Tetrabromobiphenyl (TetraBB)
5 | - Pentabromobiphenyl (PentaBB)
- Hexabromobiphenyl (HexaBB)
- Heptabromobiphenyl (HeptaBB)
- Octabromobiphenyl (OctaBB)
- Nonabromobiphenyl (NonaBB)
- Decabromobiphenyl (DecaBB) With reference to EN 62321: 2009, Annex A.
Polybromodiphenyl ethers (PBDE&); R B 7t 218 EN 62321: 2009, Annex A.
- Bromodiphenyl ether (MonoBDE)
- Dibromodiphenyl ether (DiBDE)
- Tribromodiphenyl ether (TriBDE)
- Tetrabromodiphenyl ether (TetraBDE)
6 | - Pentabromodiphenyl ether (PentaBDE)

- Hexabromodiphenyl ether (HexaBDE)

- Heptabromodiphenyl ether (HeptaBDE)
- Octabromodiphenyl ether (OctaBDE)

- Nonabromodiphenyl ether (NonaBDE)
- Decabromodiphenyl ether (DecaBDE)

The principle of this method was evaluated and supported by two studies organized by IEC TC 111 WG
studies were focused on detecting the presence of Cr VI in the corrosion protection coatings on metallic

ZITANFREEAEH 1IEC TC111 WCHAHIMRIHFE G2 T o PG HIRTG TIAR] » XEERFEllE T
Mo st i an_EIGEARIE T O R E AR ARSI CE A i)

3. Thes
amples.
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Pb, Cd, Hg, PBBs & PBDEs
o 8 R 0 SRRSO

LAB NO. #& &5

(5216)104-0081

DATE Hi# April 19, 2016
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VERITAS
APPENDIX §ff$% — TEST PROCESSHIZREE
Sample
e Cr VI
‘ ANHTES
Polymers & Electronics Metal
FEYI T EIE
Sample Preparation Clean up sample
il surface
- Cutting &)/ SRR
Grinding TfJE L
- Weigh #r&E
Add color
development reagent
A g e
Alkaline extraction (Step 1)53%1
by hot plate ‘
HIRT MR i i
A Positive Negative
Filtration & Pt Bt
Adjust pH value of
the extract l—‘
T THERUR IR G

Sample Preparation
T fileg
- Cutting &1/
PBBs & PBDEs Grinding B/
SRR ~Weigh | Ph L&
eV R
Solvent extraction by Acid digestion by
soxhlet microwave
FRIREEHL ORI H
y
Clean up & 3
Concentrate the Filtration
extract RS
It i Al
N N
Transfer the extract Transfer the extract
into volumetric flask into volumetric flask
R PRIUR P A S R PRIUR P A S

l

l

Make up to the

Make up to the

Y

Transfer the solution

into volumetric flask
22 b g s yiii

Scratch sample
surface & Repeat
Step 1 for two times

BIEMESRE N ER

HPRL IR

v

v v

known volume known volume - Unable to )
SE A B DA A A B DA AR Positive judge Negative
3 PR AU FRTME
Make up to the RE
A known volume i
. ICP-OES/AAS/ AAS- TEA B S AR
VGA analysis Boiling water
GC-MS analysis R SR R Y extraction
EHRRHOMT R A " UV-Vis analysis i
M-
AT Filtration &
Add color
development reagent
R R K
Compare with the
standard solution
SRR EL
\
Positive Negative
PR BEM:
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LAB NO. # &5 (5216)104-0081

DATE HH# April 19, 2016
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TEST RESULT

M ercury Content - US Public Law 104-142, Title Il

Parameter Battery Unit Result
Type 1
Total Mercury (Hg) Il mg/ cell <5
Conclusion - - PASS
Test Item 1: Silvery button cell (Mercury Free Alkaline Button Cell (Convex))
Note: “<” = |less than
Limit of Mercury:
Battery Type Battery Maximum Allowable Limit
I Alkaline Manganese Battery Not be intentionally introduced
Il Alkaline Manganese Button Cell <25mg/cell
Il Zinc-Carbon Battery Not be intentionally introduced
Method: Sample was digested with acid mixtures and then analyzed by Atomic Absorption Spect

Total Mercury Content in Battery and Button Cell Battery - Canadian Environmental
Protection Act, S.C. 1999, c. 33, Products Containing Mercury Regulations SOR/2014-254,
Section 3

Tested Item(s) o1 Silvery button cell (Mercury Free Alkaline Button Cell (Convex))
Limit : Prohibited™ ( Less than 0.0005 % )
- Unit Result
Test ltem(s) - 1 - -
Parameter - - - -
Total Mercury (Hg) % ND - -
Conclusion - PASS - -
Note / Key :

ND = Not detected
Detection Limit (%) : 0.0001

“>" = Greater than % = percent

Remark :

- [ denoted as this limit is valid to button cell battery starting from January 1, 2016. Button cell battery
manufactured or imported before January 1, 2016 has to comply with another total mercury requirement with
the maximum allowable limit of 25 milligrams per cell according to Canadian Environmental Protection Act,
S.C. 1999, c. 33, Products Containing Mercury Regulations SOR/2014-254, Schedule, Item 31 and labelin¢
requirement as specified in Canadian Environmental Protection Act, S.C. 1999, c. 33, Products Containing
Mercury Regulations SOR/2014-254, Sections 8 and 9

- Test Item(s) with total mercury content less than 0.0005 % should be considered as exempted as specified
Canadian Environmental Protection Act, S.C. 1999, c. 33, Products Containing Mercury Regulations
SOR/2014-254, Section 2, Items (I) and (m).
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VERITAS

TEST RESULT

Heavy Metals Content in Batteries and Accumulators and Waste Batteries and Accumulators —
Button Cells — European Council Directive 2006/66/EC with the amendment Directive
2013/56/EU

Parameter Unit Result Maximum Allowable Limit
1
Total Lead (Pb) % wiw 0.001 See comment if > 0.004 %
Total Cadmium (Cd) % w/w < 0.0005 0.002 %
Total Mercury (Hg) | % w/w < 0.0001 2.0%
See comment if > 0.0005 %
Conclusion - PASS Please see comment for proper
marking of the battery

Test Item 1: Silvery button cell (Mercury Free Alkaline Button Cell (Convex))

Note: % w/w = percentage weight by weight
ppm = parts per million
“<” = less than
“>” = more than

Method: Sample was digested with acid mixture and then analyzed by Inductively Coupled
Argon Plasma Spectrometer.

Comment:
1. Marking requirement:

According to 2006/66/EC, all batteries, accumulators and battery packs shall be appropri

marked with the symbol as below:

Covered area on battery, accumulator or battery pack

- Cylindrical cells: 1.5 % of surface area (maximum 5 x 5 cm)

- Others: 3 % of surface area of the largest side (maximum 5 x 5 cm)

- When the size of the battery, accumulator or battery pack is such that the symbol would be
smaller than 0.5 x 0.5 cm, a symbol at least 1 x 1 cm shall be printed on the packaging.
Symbols shall be printed visibly, legibly and indelibly

2. When the sample consists of mercury from 0.0005% to 2.0% or lead exceeding 0.004%, the
product is to be labeled with heavy metal content with the requirements as below:
- Mark with the chemical symbol for the metal concerned: Hg or Pb
- Print beneath the symbol
- Cover an area of at least ¥4 of the size of the symbol

1. According to Directive 2013/56/EU, starting from 2015 Cttthe limit of mercury will be
lowered to 0.0005%.
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VERITAS

APPENDIX — TEST PROCESS

Discharge and weigh the battery

i

Place in a conical flask

i

Acid digestion using hotplate

i

Addition of oxidizing agent and heating
until reaction completed

l

Filter and transfer the solution into 3
volumetric flask

i

Make up the solution with deionized
water

l

Analyzed by ICP-OES / ICP-MS
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