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1.Product & Company ldentification

Product Lithium lon Battery

Model Name: 5534A6 (TB47)
Description (Rechargeable type)
Manufacturer Amperex Technology Limited Approximate Weight: | 570.0g
Capacity 4.5Ah Equivalent lithium 1.359

content
Nominal voltage 22.2V Nominal power 99.9Wh

Proper Shippin
UN No. 3480/3481 p ppIng Lithium lon Battery
Name

Address 3503, Wharf Cable TV Tower, 9 Hoi Shing Road, Tsuen Wan,N.T, HongKong China
Telephone: 852-2498-0908 Fax 852-2498-1101

2. Composition /Information on Ingredients

Important note: The battery should not be opened or burned. Exposure to the ingredients

contained within or their combustion products could be harmful._

MATERIAL OR INGREDIENT

Graphite
(CAS# 7782-42-5)

Lithium cobalt
(CAS# 12190-79-3)

Lithium Hexafluorophosphate
(CAS# 21324-40-3)

Acetylene Black
(CAS# 1333-86-4)

Diethyl Carbonate
(CAS# 105-58-8)

Dimethyl Carbonate
(CAS# 616-38-6)

Ethyl Methyl Carbonate

PEL (OSHA)

5 mg/m® TWA (respirable fraction)
15 mg/m® TWA (total dust)

0.1 mg/ m®

None established

3.5 mg/ m*TWA

(as carbon black)

None established

None established

None established

TLV (ACGIH) %/wi.
2mg/m® TWA 7-25
(respirable fraction)

0.02mg/ m® 15-40
None established 0-5
3.5 mg/ mTWA(as 0-2

carbon black)

None established

None established
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(CAS# 623-53-0)

Propylene Carbonate None established None established 0-15
(CAS# 108-32-7)

Ethylene Carbonate None established None established 0-15
(CAS# 96-49-1)

3.Hazardous ldentification

Chemical Nature: White color solid
CAS-No/EINECS NO.:N/A
INCI CTFA-Description:  Lithium ion polymer rechargeable battery series
Ingestion: No effect under routine handling and use.
Inhalation: No effect under routine handling and use.
Skin contact: No effect under routine handling and use.
Eve contact: No effect under routine handling and use.
Skin absorption: No effect under routine handling and use.

Reported as carcinogen: Not applicable

4. First Aid Measures

Under normal conditions of use, the battery is hermetically sealed.

Ingestion: Swallowing a battery can be harmful

Contents of an open battery can cause serious chemical burns of mouth, esophagus, and
gastrointestinal tract. If battery or open battery is ingested, do not induce vomiting or give
food or drink. Seek medical attention immediately.

Inhalation: Contents of an open battery can cause respiratory irritation. Inhalation of vapors
may cause irritation of the upper respiratory tract and lungs. Provide fresh air ag_d seek

medical attention. =

Skin Absorption: Ethylene carbonate, diethyl carbonate and dimethyl carbo
absorbed through the skin causing localized inflammation. ‘

Remove contaminated clothing and wash skin with soap and water. If a chemical burn occurs
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or if irritation persists, seek medical attention.

Eye Contact: Contents of an open battery can cause severe irritation and chemical burns.
Immediately flush eyes thoroughly with water for at least 15 minutes, lifting upper and lower
lids, until no evidence of the chemical remains. Seek medical attention.

Note: Acetylene black and cobalt compounds are listed as possible carcinogens by the
International Agency for Research on Cancer (IARC).

5.Fire Fighting Measures

5.1 Risk Analysis (electrical shock, fire, explode, population)

There was no electrical shock risk for single cell, or battery module which voltage was less
than 50V DC (the safety voltage). But if the pack had the voltage was bigger than 50V DC,
the electrical shock shall be protected.

During the shipment or testing process for LIB Pack or Module, there was danger factors
like drop, crush, broken, metal short circuit, liquid immersion, the factors would lead the risk
like electrical shock, catch fire. If pack was in well sealed box, there was gas explode risk; if
the pack was in big room or fans, there was not explode risk. The released liquid was the
environment population risk.

5.2  Material prepare & people training
1) Water based sprayer fire extinguish: 1 set of 9L or 2 sets of 6L water spray fire
extinguishers per each 500KWh LIB pack or Modules. Or you could use portable

electrical water sprayer or hang type water spray fire extinguisher (photo 1) . The
water based spray fire extinguisher could be used for fire type ABCE = solid (A), flash
point >60°C liquid (B), gas (C), <36Kv electrical (E) fire. It was recommended to
prepare water based sprayers in the trucks.

2) Water protection sets: raincoat, galoshes, rubber gloves. Plastic rollers. Rags.

3) PPE: breathing mask, safety glass, face mask, gloves for high temperature.
4) Smoke escape: fans in wall one per 20m or portable fans in rooms. Keep gas exchange
hole in trucks. oL

5) Gas explode tools: open condition for devices & rooms. /St e.devices\like high or low
A5

temperature ovens must be sealed, there was one copper filf\with the i
70m, >5000m> per

s

thickness 8um as the safety vent. The wall should have ond:fz

hour for flow rate._
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6) Neutralized material: prepare 10kg Ca(OH), powder per 500KWh LIB pack or modules,
it was used for neutralized for release electrolyte. Because electrolyte met with water, 8%

HF would be created.

7) \oltage measure. Multimeter. Please physical block the current measure function, the

mistake would lead instrument exploding.

8) People training: (a) turn on fans or portable fans for smoke escape. (b) wear the water

protection sets = use water spray fire extinguishers = dry by cloths with rubber gloves

-> insulated by plastic film. (c) neutralized by Ca(OH), or NaOH for released electrolyte.

(d) use multimeter to measure voltage. Take care of the mistake.

5.3 Fire Extinguisher Flow Chart

1) Alarm if you found the smoking or burning.

2) Wear PPE. (Breath mask, face mask. If using water, PPE should include the raincoat,
galoshes, rubber gloves).

3) Turn Off power supply in devices or power supply.

4) Use any fire extinguishers for solid material fire, the recommended sequence was
water or mist water, sand, fire extinguisher blanket, CO,, powder.

5) Smoke Escape by turn on fans or open air environment.

6) Dry and neutralize. Drying by fans, Neutralization by Ca(OH), powder if water was
used.

K
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Figure 1 water based fire extinguisher Figure 2 water sprayers to fire extinguisher
(Could be used for 36KV electrical fire) (Wear PPE to avoid electrical shock)
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6. Accidental Release Measures

On hand: Place material into suitable containers and call local fire/police department.

In water: Low electrical shock risk when EV or battery pack in water, GM also shared the
information. But H, gas was released by the electrolyzed water, you should keep good air
flow to avoid the H, gas accumulated to prevent hydrogen explosion in enclosed space. If
possible, remove from water and call local fire/police department.

7. Handling & Storage

One of the major risks associated with the transport of batteries and battery-powered

equipment is short-circuit of the battery as a result of the battery terminals coming into
contact with other batteries, metal objects, or conductive surfaces. Packaged batteries or cells
must be separated in a way to prevent short circuits and damage to terminals. They must be
packed in a strong outer packaging or be contained in equipment.
Handling: Do not expose the battery to excessive physical shock or vibration.
Short-circuiting should be avoided; however, accidental short-circuiting for a few seconds
will not seriously affect the battery. Prolonged short circuits will cause the battery to rapidly
lose energy, could generate enough heat to burn skin. Sources of short circuits include
jumbled batteries in bulk containers, coins, metal jewelry, metal covered tables, or metal belts
used for assembly of batteries in devices. To minimize risk of short-circuiting, the protective
case supplied with the battery should be used to cover the terminals when transporting or
storing the battery. Do not disassemble or deform the battery. Should an individual cell within
a battery become ruptured, do not allow contact with water. When operators handle the
battery which voltage more than 50v ,they must wear the insulation protection PPE.

Storage: The lithium ion battery should be between 25% and 75% of full charge whenstored

for a long period of time. Stored in a cool, dry, and well ventilated arg

temperatures can result in loss of battery performance, leakage, or rust. Do n i‘fé{

battery to open flames.

8. Exposure Control/Personal Protection

Engineering Control: Keep away from heat and open flame. Stored in a cool dry place.
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Personal Protection:

Respiratory Protection: Not necessary under normal conditions.

Eye/Face Protection: Not necessary under normal conditions. Wear safety glasses with
side shields if handling an open or leaking battery.

Gloves: Not necessary under normal conditions. Use neoprene or natural rubber gloves if
handling an open or leaking battery.

Foot Protection: Steel toed shoes recommended for large container handling.

9. Physical/Chemical Properties

Physical state Solid Solubility in water: Not Applicable
Color Not Applicable Vapor pressure Not Applicable
Odor No Odor Explosion limit Not Applicable
Flash point Not Applicable Auto flammability Not Applicable
Solubility in ethanol | Not Applicable Melting Point Not Applicable
soluble

Boiling Point Not Applicable Freezing Point Not Applicable

10. Stability & Reactivity

Stability: Good stability at standard temperature.

Reactivity: None

Avoid contact with water and acids. Hazardous decomposition products: If Al package foil of
battery is damaged, the battery should avoid to contact strong oxidizer, acids and high
temperature, and the electrolyte will be formed HF.

11. Toxicological information

This product does not elicit toxicological properties during routine handling and use.

o~ —
2

If the battery is scrapped, it should be selected and disposed by prof foriz

12. Ecological information

13. Disposal considerations
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Do not dispose of battery into environment or sewerage. It should be recycled and disposed
basing on your local legislation and regulations.

14. Transport Information

14.1 The requirement of air transportation

The lithium battery should according with the International Air Transport Association
(IATA DGR 57 edition) requirements for transportation. The battery or cell should be packed
and signed as following table (If the package according with P1-965 to P1-967 Section I , it is
not classified as dangerous cargo) .

UN NO. | Proper Shipping Power/Quantity Package Label which need to paste
Name requirements
Cell<20Wh P1965 Section IB | Class 9 hazard label and
Battery<100Wh lithium battery handling label
UN3480 | lithium ion Quantity:>2pcs
batteries Cell>20Wh P1965 Section IA | Class 9 hazard label
Battery>100Wh
Cell<20Wh P1965 Section II | lithium battery handling label
Battery<100Wh
Quantity:<2pcs
lithium ion batteries Cell>20Wh P1967 Section | Class 9 hazard label
L Battery>100Wh
UN3481 [contained in - — -
L quipment Cell<20Wh P1967 Section Il | lithium battery handling label
Battery<100Wh
L . Cell>20Wh P1966 Section | Class 9 hazard label
lithium |o_n batteries Battery >100Wh
UN3481 packed with - — -
L quipment Cell<20Wh P1966 Section II | lithium battery handling label
Battery<100Wh

Do not damage or mishandle this package. If package is damaged, batteries must be
quarantined, inspected, and repacked. Cells and batteries identified by the manufacturer as
being defective for safety reasons, or that have been damaged, that ha\{e _the potential of
producing a dangerous evolution of heat, fire or short circuit/‘,/a‘lre fdrbi\dden for
transport .Waste lithium batteries and lithium batteries being shipped p;@cyc‘lmg indisposal
are prohibited from air transport unless approved by the appropriate Tﬁb ala o :.ty of the

State of origin and the State of the operator._
The lithium battery should pass the UN38.3 test, if the battery can not pass the testing, it
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can not transport, should redesign. If the battery through the test, for the lithium battery only,
follow the UN3480 and the packing requirements for P1965, for the lithium battery which
installed in equipment, follow the UN3481 and the packing requirements for P1967.

The lithium battery testing meets all requirements under UN Manual of Tests and Criteria
Part 111, subsection 38.3.

No ITEMS RESULT REMARKS
1 Altitude simulation Pass
2 Thermal test Pass .
. Test 1 to 5 must be conducted in
3 Vibration Pass
sequence on the same cell or battery
4 Shock Pass
5 External short circuit Pass
6 Impact Pass
7 Forced Discharge Pass Only for Cell

14.2 The requirement of ocean shipping

According to International Maritime Dangerous Goods Code(IMDG 37™) to transport and
according to the requirements of UN NO. 3480/3481 to management the goods,and require
class Il packaging. Firmly installation. mutual isolation. avoid short circuits. If the package
contain more than 24 lithium batteries or more than 12 lithium battery packs, must provide the
special program if package damage.

The clause 188 of IMDG require the Watt of lithium ion batteries no more than 100 WH,
and must marked the WHR ratio label. Otherwise, the battery and module should packed in a
strong outer packaging or be contained in equipment.

The clause 230 of IMDG 37" require the lithium battery testing should meets all
requirements under UN Manual of Tests and Criteria Part I11, subsection 38.3.

For more information, Call: +86-13860395119.

15. Regulatory Information

See ACGIH exposure limits information as noted in Section3
US: This MSDS meets/exceeds OSHA requirements.
International: This MSDS conforms to European Union (UN), the International Standards

Organization (ISO) and the International Labor Organization (I /‘a‘;hdias‘ tdocumental in
ANSI (American National Standards Institute) Standard Z400.1-1 «* : |
Air transportation: Class 9 dangerous goods, require class 11 packadi ::Acqofding to Civil

aviation industry standard MH/T1020-2009 Lithium Battery Air Transp\ -

andard and

Page 8 of 19




Amperex Technology Limited
MTRETR AR>S

3503,Wharf Cable TV Tower, 9 Hoi Shing Road,Tsuen Wan,N.T, HongKong China

ATL FERFREESERBRISFHEEMAE S IFZFET
Tel: 852-2498-0908 Fax: 852-2498-1101 http://www.ATLbattery.com
MATERIAL SAFETY DATA SHEET
Issue: 2016-A Doc No.: 2016-A-080

IATA DGR and ICAO. The international transport and commodity inspection is used this
standard at the moment(IMDG CODE),

Ocean shipping: Class 9 dangerous goods, require class Il packaging. According to
International Maritime Dangerous Goods Code to transport and According to the
requirements of UN NO 3480/3481 to management the goods.

Land transportation: According to List of Dangerous Goods,(GB12268).

Avoid electrical shock: According to Standard for Electrical Safety in the Workplace,
NFPA-70E.

16. Charging and labeling

Charging: This battery is made to be charged many times. Use an Energizer approved battery
charger. Never use a modified or damaged battery charger. A backup charge termination based
on time is recommended to prevent overcharging. The charging temperature should be
between 0°C and 45°C (32°F and 113°F). The battery pack will be normally warm during
charging.

Charging Voltages and Currents: Charging voltages are prevented from exceeding the

specified limits by an internal battery protection circuit. Never use a battery that shows signs
of a damaged protection circuit or broken case. (Such damage to the protection circuit may be
indicated by voltages at the battery terminals outside of their specified ranges.) Adhere to all
specified charging and discharging voltages and currents. Do not use battery if its voltage
drops below the specified minimum voltage.

Labeling: If the ATL label or package warnings are not visible, it is important to provide a

package and/or device label stating. /,/

If the lithium-ion battery or cell transported by air the labeling accﬁr?fmg the rec}uwement

of IATA 57th, the packages should paste relevant labeling (refer to ite Kf-’t I Ihe requwement

of air transportation); the lithium battery handling label(Figure 3) is sho N
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5‘.{
CAUTION! |

}110

DO NOT LOAD OR TRANSPORT
PACKAGE IF DAMAGED

For more infermation, call xY.3000 0000

D e
=
A

¢
FESFTIFIIEEIETIFIFEEFSIIFEFFIFSIFIFETLFTEFIFS

Figure 3 lithium battery handling label
If the lithium-ion battery or cell transported by sea the labeling according to IMDG 36", the
requirement as follow,
® Package, do not any indication.
® Need all the UN No.
® subassembly: do not any indication.
® Need the LQ label.
WARNING: CHARGE ONLY WITH SPECIFIED CHARGERS ACCORDING TO DEVICE
MANUFACTURER’S INSTRUCTIONS. DO NOT OPEN BATTERY, DISPOSE OF IN
FIRE, OR SHORT CIRCUIT - MAY IGNITE, EXPLODE, LEAK, OR GET HOT CAUSING
PERSONAL INJURY.
Disposal: Dispose in accordance with all applicable federal, state and local regulations.

17. Other information

The information contained herein is furnished without warranty of any kind. Users should
consider this data only as a supplement to other information gathered by them and must make
independent determinations of the suitability and completeness of information form all

sources to assure proper use and disposal of these materials and the safety and health of

—

employees and customers.
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Yk &H AR YL 5 (MSDS)

1 Al A ARIR

F=mBH fiizz;ﬂ FEmAS 5534A6 (TB47)
L 2 HRRUERHL A R A YitER 570.0g
58 45Ah LEHEEE 1.35g
FFR 22.2V PRI 99.9Wh
UN = 3480/3481 e A N Bt
Hihk B b HT AL R O 5 PR LA M 35 1 3 5T
B 852-2498-0908 BE 852-2498-1101

2. B IHRAER
HEPTR: BRI EURbE, B R i AR O BURGR R

JFRIBREC R BRI B BRAEL EEFHH
VaE- 5 mg/ m® WFEIECEAME (PR | 2 mg/ m® BRI 7-25
(CAS# 7782-42-5) ) ERME (AT

15 mg/m3 HEAACFIE (Rl) | 49)
IR (CAS# 12190-79-3) 0.1 mg/ m? 0.02mg/ s i

7N SR IR A TeHHR TeHE 0-5
(CASH# 21324-40-3)

LB 3.5 mg/ m® i} [ AP 429 i 3.5mg/ m® 0-2
(CAS# 1333-86-4)

TRIR — 2B ToHAR ToH s
(CASH# 105-58-8)

BRI — I TEHHE TEHE
(CAS# 616-38-6)

BRIR T L.l T T HE
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(CAS# 623-53-0)

TR A M5 i TeHE ToHHR 0-15
(CAS# 108-32-7)

TRIR W 2. B ToHAR ToHHR 0-15
(CASH# 96-49-1)

3. fER MR

AR e = N RN
SR S RN A L B35
SN i R e R P s v i R
BRER: HRLER A A A S

W RLERAE AN A 52
Befctiefi: H R A AN E B S

HREE .+ R AR AN VA R i
BRI : H FIAR A AN 8 B A 52
BoEMiRE: T

4. SRIEHE
TER I AAETAER, bR a3
BEG ARG EN

H RS T LA S . il B Il E AL, I A B I R T
Wb, AREE G SIR I S BRI
R : FRLh R F A TS 2 SN  , WRONFEI FT R S L PR Aot .
oy | IR 5 R R
BRI BRERTE £ BRI T A il it R R S BUR A
FERREEA s P HL R4 TT B 2 B R e ORI Bk 2 B . TS e AR I i
SRKIE PRI, SRR DA B SR, ST
BRSSP TR A0 T A B RS R SRR 2 B . ST 2RI L ARG, P
KIPERRES 15 438 0L L, BRI SRR . RS LI
VERE: 2R A LA i E SR REE T UM L B A T A SR R
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ATL

5. P

5.1 fafieiE: i, ok, BIE. 5
A B LT IR, E A H R RN T B0V (R ATHLERD, W R Lt 4 (1

HLUE KT 50V, 2 mh B 24 ) i o R R A
TR AR TFE, ATRERA MR . PR, Rt SRR . MMRREEk

K7, ATREARAEMAE. R AR W RIER A, ATREA SRR R, 38R R 47 8L

HOOT A, ANSESRIRNE; FHH G R, BRI K A G 75 PR 1R

588

5.2 MR RN RISk

1 KZFKK#: B 500KWH FH 149 FHE/KFERIK S KK ERECE 2 1> 6 FHIKEE
IKZE R KA, AIHhK ABCE Z5-k ik (JEfR. RS BRAR. Ak, KT 36KV FIHA
KD e BEHETT BB 5 g8 . T a5 88 MK E K KEs. EMEY b s
K K KA

2) BiKH & WA WL BIRFE; REE; 0.

3 MRS (PPE): OE., HEFE, 24RE, FmE,

4) HHETHE: A 20K 1 ANMEEEHEE XML, SR AIHEE AN 38R AL.

5) BT HE: REFHOT, WHFBOREE, ZERAEARE A W — e Z% A 0 &
W E R AR S, W RELCE H AR 200 =K MR 8 TICK K4
TE MR, 5 RS BERE 20 SKZE 1 N RWML, RALHER 2 /0 &/ 5000 5775 K

6) AT & S00KWH #E#% 10 28 740 Ak AR TR ) rEURR,  FEL ARV 2
IKE IR E B ) 8% Rk HF, ZE R P Al

7) HEMNE: JTHRE. VIR EERA, ERIREIECCREIE.

8) INZihe:

) I Ja KMLEHE B 2 RALHEH

b) ZFEYIKH R G HKSE K KBEKK, KKGEHETEREFRFER®RT, MEHREIER,
MERREFE A %, FRis i ab s

C) XA AR A EE 1 8% LU BT A 2K . B NaOH A i R A4k 5

d) SHTTHRMRAE, R0 S R (Y BE PRRED, BRI .

5.3 KW 7SN
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