
S AMSUNG S DI Co., Ltd.
Date : J a nua ry 15s t 2019  Revis ion no.: 01
MODEL ICP434354M

Safety Data Sheet
Regula tion : In a ccordance  with Regula tion (EU) 2015/830  (REACH), Anne x II, and OSHA 29 CFR
1910.1200

Section I – IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF
THE COMPANY/UNDERTAK ING

Im porta n t Note : As  a  solid, manufa cture d a rticle , expos ure  to haza rdous  ingre die nts  is  not expe cte d with
norma l us e . This  ba tte ry is  an a rticle  purs ua nt to 29 CFR 1910.1200 a nd, as  such, is  not subject to the
OS HA Haza rd Communica tion S ta nda rd require me nt. The  informa tion conta ine d in this  S afe ty Da ta  Shee t
conta ins  va lua ble  informa tion critica l to the  s afe  handling a nd prope r use  of the  product. This  SDS s hould be
re ta ined and a va ila ble  for employees  and othe r us e rs  of this  product.

1.1 P roduct identifier
Substance name : ICP434354M
Synonyms :
Lithium-ion Ce ll

1.2 Relevant identified uses  of the subs tance or mixture and uses  advised agains t
Relevant identified uses : Lithium-ion ba tte rie s
Uses  advised against : Us e for re commende d us e  only
Further Information : Not ava ila ble

1.3 Details  of the supplier of the safety data sheet
Supplier : S AMSUNG S DI Co., Ltd.
Street address/P .O. Box : 150-20, Gongse -ro, Gihe ung-gu, Yongin-s i, Gyeonggi-do, Kore a
Country ID/Pos tcode/P lace :
Telephone number : 1-800-424-9300: US  and Ca nada  / 1-703-527-3887: Inte rna tiona l
Respons ible Department: Quality te am
e-mail addres s  of competent person respons ible for the SDS : Not a vailable
National contact : 1-800-424-9300: US  a nd Canada  / 1-703-527-3887: Inte rna tiona l

1.4 Emergency Telephone
: 1-800-424-9300: US and Ca na da  / 1-703-527-3887: Inte rna tiona l
Opening hours  : Not a vailable
Other comments  : Not a va ilable

1.5 Further Information
Batte ry-S ys te m: Lithium-ion (Li-ion)
Nomina l Volta ge : 3.70 V
Rate d Ca pa city: 1.200 Ah
Wh ra ting: 4.440 Wh
Anode  (ne ga tive  e le ctrode ): ba se d on inte rca la tion graphite
Ca thode  (pos itive  e le ctrode ): bas e d on lithia te d meta l oxide  (Coba lt, Nicke l or Mangane s e )

Rem ark:
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The information a nd re commenda tions  se t forth a re  ma de  in good fa ith a nd be lie ved to be  a ccura te  a s  of
the  da te  of pre para tion. SAMSUNG SDI Co., Ltd. make s  no warra nty, e xpre s s ed or implied, with re spe ct to
this  informa tion and discla ims  a ll liabilitie s  from re lia nce  on it.

Section II – HAZARDS IDENTIFICATION

※ This  is  a  product tha t fulfills  a  certa in function in solid s ta te  with spe cific s ha pe without dis charging any
che mica l s ubs tance  in its  us e  a nd ha s  no obligation to write  (M)S DS . Since  this  docume nt conta ins  the
pre cautions  for s a fe  handling re la te d to its  ma te ria ls  or chemica l subs tances  cons is ting of this  product,
ple as e  note  tha t the se  overa ll information is  irre le vant to this  product.

2.1 C lass ification of the subs tance or mixture
2.1.1 C lass ification according to Regulation (EC) No. 1272/2008 [CLP] and OSHA 29 CFR 1910.12
00 : Not class ified

2.1.2 Additional information:
C lass ification of the subs tance or mixture.
Preparation Hazards and C lass ification: The  product is  a  Lithium ion ce ll or ba tte ry a nd is  the re fore
clas s ified as  an a rticle  a nd is  not ha za rdous  when us e d according to the  recomme nda tions  of the
ma nufa cturer. The  hazard is  a s s ocia ted with the  contents  of the  ce ll or ba tte ry. Under recommended
us e  conditions , the  e le ctrode ma te ria ls  and liquid e le ctrolyte  a re  non-rea ctive  provided that the  ce ll or
ba tte ry integrity rema ins  a nd the  s ea ls  re main inta ct. The  pote ntia l for e xpos ure  should not e xis t
unles s  the  ce ll or ba ttery lea ks , is  e xposed to high te mpera ture s  or is  mecha nica lly, e lectrica lly or
phys ica lly abus ed/da ma ge d. If the  ce ll or batte ry is  compromise d a nd s ta rts  to le a k, ba sed upon the
ba tte ry ingre die nts , the  conte nts  a re  cla s s ifie d as  Ha zardous .

Hazardous Materials  Information Label (HMIS)
Hea lth: Not a va ila ble
Fla mmability: Not ava ilable
Phys ica l Ha za rd: Not a va ila ble

NFPA Hazard Ratings
Hea lth: Not a va ila ble
Fla mmability: Not ava ilable
Rea ctivity: Not ava ila ble
Unique  Haza rd:

2.2 Label elements
Hazard pictograms : Not applica ble
Signal word : Not a pplicable
Hazard s tatement : Not a pplica ble
Precautionary s tatements : Not a pplicable
Supplemental Hazard information (EU) : Not a pplica ble
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2.3 Other hazards  :
Appearance, Color and Odor: S olid object with no odor.

Primary Routes(s ) of Exposure: Thes e  che mica ls  a re  conta ine d in a  se a led enclos ure . Ris k of
e xposure  occurs  only if the  ce ll or pa ck is  me chanica lly, the rma lly, e le ctrica lly or phys ica lly a bus ed to the
point of compromis ing the  e nclos ure .
If this  occurs , e xposure  to the  e le ctrolyte  solution conta ined within ca n occur by inha la tion, inges tion, e ye
contact and skin conta ct.

Potential Health Effect(s ):
Acute (short term): s ee  Se ction 8 for exposure  controls .
In the  e ve nt tha t this  ce ll or pack has  be e n rupture d, the  e le ctrolyte  solution conta ined within the  ce ll
would be  corros ive  a nd can cause  burns  to skin a nd eye s .
Inhalation: Inha la tion of ma te ria ls  from a  s ea le d ce ll is  not a n e xpected route of e xposure . Va pors
or mis ts  from a  ruptured ce ll ma y ca us e  res pira tory irrita tion.
Ingestion: S wa llowing of ma te ria ls  from a  s ea le d ce ll is  not a n e xpected route  of e xpos ure .
S wa llowing the  contents  of an ope n cell can cause  se rious  chemica l burns  to mouth, e sophagus ,
a nd ga s trointes tina l tract.
Skin: Contact be twe e n the  ce ll and s kin will not ca use  any ha rm. S kin contact with the  conte nts  of
a n ope n cell can caus e  s evere  irrita tion or burns  to the  skin.
Eye: Contact betwe e n the  ce ll and the  eye  will not ca us e  a ny ha rm. Eye  conta ct with the  contents  of
a n ope n cell can caus e  s evere  irrita tion or burns  to the  e ye .
CHRONIC  (long term): s ee  S e ction 11 for a dditiona l toxicologica l da ta .

Interactions  with other chemicals : Imme rs ion in high conductivity liquids  ma y ca us e  corros ion a nd
bre a ching of the  ce ll or ba tte ry enclosure . The  e lectrolyte  solution ins ide  of the  cells  ma y re a ct with
a lka line  (ba s ic) ma te ria ls  a nd pres ent a  flammability ha za rd.

Potential Environmental Effects : Not Ava ila ble .

Section III – COMPOSITION/INFORMATION ON INGREDIENTS
3.1 Mixture

ClassificationREACH Common Name according toCAS No. EC No. Registratio %[weight] Name (Synonyms) Regulation(EC) Non No. 1278/2008(CLP)
7782-42-5 231-955-3 15~25 Graphite- Not available  Not class ified

Skin Sens . 1, H31712031-65-1 Not available  - 15~25 Lithium nickelate Not ava ilable STOT RE 1, H372
Carc. 1A, H350i

7439-89-6 231-096-4 - 10~20 Iron Not ava ilable  Not class ified
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12190-79-3 235-362-0 - 1~10 coba lt lithium dioxide Flam. Liq. 3, H226Not ava ilable Acute  Tox. 4, H332
7440-50-8 231-159-6 - 1~10 Copper Not ava ilable  Not class ified

616-38-6 210-478-4 - 1~10 dimethyl carbonate Not ava ilable  Flam. Liq. 2, H225

7429-90-5 231-072-3 - 1~10 Aluminium Pyr. Sol. 1, H250Not ava ilable Water-react. 2, H261
9002-88-4 Not available  - 1~10 Polyethylene Not ava ilable  Not class ified

96-49-1 202-510-0 - 1~10 1,3-Dioxolan-2-one Not ava ilable  Not class ified

lithium21324-40-3 244-334-7 - 1~10 hexafluorophosphate (1-) Not ava ilable  Not class ified

Flam. Liq. 2, H225141-78-6 205-500-4 - 0.1~1 e thyl acetate Not ava ilable Eye  Irrit. 2, H319
STOT SE 3, H336

1333-86-4 215-609-9 - 0.1~1 Carbon black Not ava ilable  Not class ified

Skin Sens . 1, H317
Carc. 2, H3517440-02-0 231-111-4 - 0.1~1 Nickel Not ava ilable STOT RE 1, H372

Aquatic Chronic 3,
H412

554-13-2 209-062-5 - 0.1~1 lithium carbonate Not ava ilable  Not class ified

Furthe r In form a tion
Because of the cell s tructure  the dangerous ingredients will not be available if used properly.
During charge process  a lithium graphite  interca la tion pha se  is  forme d.

Section IV – FIRST-AID MEASURES

4.1 Description of first aid measures
Following eye contact :

- Rinse  eyes  with ple nty of wa te r for a t lea s t 15 minute s  a nd s ee k medica l a tte ntion.
Following skin contact :

- Re move  contamina te d clothing a nd wa sh be fore  reuse .
- Immedia te ly rins e  contact a re a  with plenty of cle an wa te r.
- P rovide  firs t a id to conta cted a rea  to prevent infe ction.
- Ge t me dica l a ttention.

Following inhalation :
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- In ca se  of inha la tion of orga nic e lectrolyte  mis t, remove  from e xpos ure  to fre sh a ir.
- If nece s s a ry give  oxygen. Ge t me dica l a ttention.

Following inges tion :
- In ca se  of inges tion of e le ctrolyte  don’t induce  vomiting.
- If pa tie nt is  conscious  a nd a le rt give  2~4 cupfuls  of milk or wa te r.
- Ne ve r give  anything by mouth to a n uncons cious  pe rs on.
- Ge t me dica l a ttention imme dia te ly.

Further Information :
- The  following firs t a id mea s ures  a re  re quired only in ca s e  of expos ure  to inte rior batte ry components
a fter da mage  of the  e xte rna l ba tte ry cas ing.
- Unda mage d, clos ed ce lls  do not re prese nt a  dange r to the  hea lth.

4.2 Mos t important s ymptoms and effects, both acute and delayed
Acute effects  : Not a vailable
Delayed effects  : Not ava ila ble

4.3 Indication of immediate medical attention and spec ial treatment needed
- Ensure  tha t medica l pe rsonne l a re  aware  of the  ma te ria l(s ) involve d a nd take  preca utions  to protect

the ms e lve s .

Section V – FIRE-FIGHTING MEASURES

5.1 Extinguishing media
- Whe n the  sca le  of the  fire  is  small, use  a  HFC (hydrofluorocarbon) cle an-a gent fire  e xtinguishe r or
a lcohol res is tant foa m fire  extinguis hers . (In ca s e  of ba tte ry ove rhea ting, wear prote ctive  gea r and
immers e  hea ted ba tte ry in wa te r)
- In ca se  of la rge  fire , us e  la rge  amount of wa ter to extinguish.

5.2 Spec ial hazards  aris ing from the substance or mixture
- Flammable  ga s  le aks  be fore  ignition and the n the  product ignite s .

5.3 Advice for firefighters
- The  ignite d ba tte ry ha s  a  high tempe ra ture , s o there  is  a  risk of a dditiona l ignition e ven if the  fire  is
e xtinguis hed a t e a rly s ta ge . S prinkle  a  la rge  a mount of wa te r until the  ba tte ry te mpe ra ture  drops  to
norma l te mpera ture .
- If the  ba tte ry is  ignited in multi-s tacke d condition, multi-s ta ck should be  dis as s e mble d and then
e xtinguis hed so tha t hea t is  not tra ns fe rre d be twee n ba tterie s
- In the  eve nt of a  ba tte ry fire , cool it by s praying wa te r directly on the  ba tte ry.
- Whe n ha ndling a  ove rhea ted ba tte ry, we ar he a t-re s is tant prote ctive  equipme nt.

Section VI – ACCIDENTAL  RELEASE MEASURES
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6.1 Personal precautions, protective equipment and emergency procedures
For non-emergency personnel

P rotective equipment : Use  pe rs ona l protective  equipment, s e e  Section 8
Emergency procedures  :
- In ca se  of ce ll dama ge , pos s ible  re le as e  of dange rous  s ubstance s  a nd a  flamma ble  gas  mixture .
- Elimina te  a ll ignition sources .
- P le as e  note  tha t ma te ria ls  and conditions  to avoid.
- Ba tte ry ma y e mit e lectrolyte  if charging or dis cha rging ra tes  exce e d ma nufacture r’s  re commenda tions
or if pack ha s  be en brea che d.
- Move  ba tte ry to we ll ve ntila te d a re a  to prevent gas  a ccumula tion.

For emergency responders
- Elimina te  a ll ignition sources .
- P le as e  note  tha t ma te ria ls  and conditions  to avoid.
- Move  ba tte ry to we ll ve ntila te d a re a  to prevent gas  a ccumula tion.

6.2 Environmental precautions  :
- Avoid re lea se  to the  e nvironme nt.
- P re vent entry into wa te rwa ys , s e we rs , bas e ments  or confined a rea s .

6.3 Methods and material for containment and cleaning up
For containment : Not a vaila ble
For cleaning up :
- Cover with Dry e a rth, DRY s and or other non-combus tible  ma te ria l and put on the  plas tic s hee t to
minimize  spre a ding or conta ct with ra in.
- Move  ba tte ry to we ll ve ntila te d a re a  to prevent gas  a ccumula tion.
- Dis pos e  in accorda nce  with a pplica ble  loca l, s ta te  a nd federa l regula tions .
Other information: Not ava ila ble

6.4 Reference to other sections
- See  a ls o s e ctions  8 and 13 of the  S afe ty Da ta  She e t.

Section VII – HANDLING AND STORAGE

7.1 P recautions for safe handling
- In ca se  of ce ll dama ge, poss ible  re le as e  of dange rous  s ubs ta nce s  a nd a  flamma ble  gas  mixture .
- The  ba tte ry s tore s  e lectrica l ene rgy a nd is  capa ble  of ra pid ene rgy dis charge .
- Ba tte ry ce ll conte nts  a re  unde r pres s ure .
- Ha ndle  batte ry ca re fully to a void puncturing cas e  or e lectrica lly s horting te rminals .

7.2 Conditions  for safe storage, including any incompatibilities
Technical measures and s torage conditions  : Not ava ila ble
Packaging materials : Not a va ila ble
Requirements  for s torage rooms and vessels  :
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- S tora ge  a t room te mpe ra ture  (approx. 20℃) a t approx. 40% of the  nomina l ca pa city
- Kee p in closed origina l conta ine r.

7.3 Spec ific end use(s)

Recommendations : Not a vaila ble

Indus trial sector spec ific solutions  : Not a va ilable

Section VIII – EXPOSURE CONTROLS / PERSONAL PROTECTION

8.1 Control parameters
Occupational Exposure limits

Biological OSHA NIOSH EUName ACGIH regulation exposure index regulation regulation regulation

NotGraphite  TWA = 2mg/m3 Not available  Not applicable Not applicable applicable

TWA = Ca
TWA = 1 mg/m3 0.015 mg/m3

(Nicke l, metal (Nickel, metal
and insoluble and insoluble

compounds  (as compounds NotLithium nicke la te  Not applicable Not available Ni),Nickel, (as  Ni),Nickel, applicable
soluble soluble

compounds  (as compounds
Ni),CAS.no7440- (as

02-0) Ni),CAS.no744
0-02-0)

NotIron Not applicable  Not available  Not applicable  Not applicable applicable

TWA = 10
TWA = 15 mg/m3 mg/m3

(Magnesium (MagnesiumTWA = 10 mg/m³ oxide fume - oxide fume - NotLithium manganese oxide (Magnesium oxide Not available Total Particulate Total applicable
CAS.no 1309-48-4) CAS.no 1309- Particulate

48-4) CAS.no 1309-
48-4)

Notcobalt lithium dioxide Not applicable  Not applicable  Not applicable  Not applicable applicable
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TWA = 0.2 mg/m³ NotCopper Not available  Not applicable  Not applicable(fume) applicable

Notdimethyl carbonate Not applicable Not available  Not applicable  Not applicable applicable

TWA = 15 mg/m³
(Aluminum Metal TWA = 1(as  Al) Total mg/m³TWA = 1 mg/m³ dust) (Aluminum NotAluminium (respirable particulate Not available TWA = 5 mg/m³ Meta l (as applicable

matter) (Aluminum Metal Al),Respirable(as  Al) fraction)Respirable
fraction)

NotPolyethylene  Not applicable  Not available  Not applicable  Not applicable applicable

Not1,3-Dioxolan-2-one Not applicable  Not available  Not applicable  Not applicable applicable

lithium NotNot applicable  Not available  Not applicable  Not applicablehexafluorophosphate(1-) applicable

TWA = 734
mg/m³,

TWA = 400 ppm TWA= 200TWA = 400ethyl acetate TWA = 400 ppm Not ava ilable TWA = 1400 ppm, STEL =
ppmmg/m³ 1468 mg/m³,

STEL = 400
ppm

TWA = 3.5
mg/m³ Ca

TWA = 0.1 mg
PAHs/m3TWA = TWA = 3.5 [Carbon black Not

Carbon black 3mg/m³  (inhalable Not available mg/m³ in presence of applicable
particulate  matter) polycyclic

aromatic
hydrocarbons

(PAHs)]
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compounds  (as 0.015 mg/m3

Ni)) (soluble
compounds

(as  Ni))

Notlithium carbonate Not applicable  Not available  Not applicable  Not applicable applicable

8.2 Exposure controls
8.2.1 Appropriate engineering controls  :

Subs tance/mixture related measures to prevent exposure during identified uses :
- Avoid cha rging ba tte rie s  in a re as  where  hydroge n ga s  accumula te .
- Us e  loca l exhaus t ventila tion to ma inta in conce ntra tions  of hydroge n be low the  Lower Explos ive
collect a nd trans port flammable  gase s  in ventila tion sys te ms.
- Ins ure  proper ventila tion is  pre se nt a nd e lectrolyte  mis t a nd va pours .
Structural measures to prevent exposure:
- Avoid cha rging ba tte rie s  in a re as  where  hydroge n ga s  accumula te .
- Us e  loca l exhaus t ventila tion to ma inta in conce ntra tions  of hydroge n be low the  Lower Explos ive
collect a nd trans port flammable  gase s  in ventila tion sys te ms.
- Ins ure  proper ventila tion is  pre se nt a nd e lectrolyte  mis t a nd va pours .
Organisational measures to prevent exposure: Not a va ila ble
Technical measures to prevent exposure:
- Ins ure  proper ventila tion is  pre se nt a nd e lectrolyte  mis t a nd va pours .

8.2.2 Individual protection measures , such as  personal protective equipment :
Eye and face protection

- Wea r ANSI a pproved s a fe ty gla s se s  with s ide  s hie ld during norma l us e .
- Wea r NIOSH approved face  shie ld with sa fety gla s se s  and H.V protection during inte ntiona l
disa s s embly.

Skin protection
Hand protection

- Wear nitrile  butyl rubbe r, ne oprene , or PVC glove during ba tte ry component dis a s sembly.
- Dis card conta mina te d work clothing a fte r one  work da y.
Other skin protection
- Wear protective  clothing during ba tte ry compone nt dis a ss e mbly.
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- Dis card conta mina te d work clothing a fte r one  work da y.
Respiratory protection :

- None  re quire d during norma l us e .
- Wea r NIOSH or Europea n S tandard EN 149 approve d full or ha lf fa ce  pie ce  (with goggle s )
re s pira tory protective equipment whe n nece s sa ry.
- In lack of oxygen(< 19.5%), wea r the  s upplie d-a ir re s pira tor or s e lf-conta ine d oxyge n bre a thing
a ppara tus .
- In ca se  expos e d to pa rticula te  ma te ria l, the  re s pira tory protective  e quipme nts  a s  follow a re
re comme nde d; face pie ce  filte ring re spira tor or a ir-purifying re s pira tor, high-e fficiency pa rticula te
a ir(HEPA) filte r me dia  or respira tor equippe d with powere d fa n, filte r me dia  of use  (dus t, mis t, fume)

8.2.3 Environmental exposure controls
Subs tance/mixture related measures to prevent exposure: Not ava ilable
Ins truction measures  to prevent exposure: Not a va ila ble
Organisational measures to prevent exposure: Not a va ila ble
Technical measures to prevent exposure: Not a va ilable

Section IX – PHYSICAL  AND CHEMIC AL  PROPERTIES

9.1 Information on bas ic  phys ical and chemical properties
Appearance

Description : S olid
Color : Not a vailable

Odor : Odorle s s
Odor threshold : Not a va ilable
pH : Not a vailable
Melting point/freezing point : Not a va ilable
Initial boiling point and boiling range : Not a vailable
Flash point : Not a vaila ble
Evaporation rate : Not a vaila ble
Flammability (solid, gas) : Not a vailable
Upper/lower flammability or explos ive limits : Not ava ila ble
Vapor pressure : Not ava ila ble
Solubility (ies) : insoluble .
Vapor dens ity : Not ava ila ble
Relative dens ity : Not a vailable
Partition coeffic ient: n-oc tanol/water : Not a va ila ble
Auto ignition temperature : Not ava ilable
Decompos ition temperature : Not a va ila ble
Viscos ity : Not ava ilable
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Explos ive properties  : Not a vaila ble
Oxidizing properties : Not a va ilable
Molecular weight : Not a vailable

9.2 Other information
Not ava ila ble

Section X – STABILITY AND REACTIVITY

10.1 Reactivity
- S ta ble  a t a mbie nt te mpera ture .

10.2 Chemical s tability
- The re  is  no hazard when the  me asure s  for ha ndling a nd s torage  a re  followe d.
- S ta ble  unde r norma l te mpera ture s  a nd pres sure s .

10.3 Poss ibility of hazardous  reactions
- Will not occur unde r norma l conditions .
- In ca se  of ce ll dama ge, poss ible  re le as e  of dange rous  s ubs ta nce s  a nd a  flamma ble  gas  mixture .
- Conta ine rs  ma y e xplode  when he ate d.
- Fire  ma y produce irrita ting a nd/or toxic ga se s .
- Some  liquids  produce  va pors  tha t ma y ca use  dizzine s s  or s uffoca tion.
- Inha la tion of ma te ria l ma y be  ha rmful.

10.4 Conditions to avoid
- Kee p a wa y from hea t/s parks /ope n flame s /hot s urfaces . No s moking.
- Friction, hea t, s pa rks  or flames
- Dus ts  or s ha vings  from borings , turnings , cuttings , e tc.
- Do not e xce ed manufa cture r’s  recomme nda tion for charging or us e  batte ry for a n applica tion for which
it was  not s pecifica lly de s igne d.
- Do not e lectrica lly s hort.

10.5 Incompatible materials
- Avoid conta ct with acids  a nd oxidize rs .
- Kee p a wa y from any pos s ible  contact with wa te r, beca use  of violent rea ction a nd pos s ible  fla s h fire .
- Ha ndle  unde r ine rt gas . Prote ct from mois ture .
- Combus tible s , re ducing age nts

10.6 Hazardous decompos ition products
- None  unde r normal conditions .
- Corros ive  a nd/or toxic fume
- Mate ria l ma y produce  irrita ting and highly toxic gas es  from de compos ition by he a t and combus tion
during burning.
- Irrita ting a nd/or toxic gas e s
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Section XI – TOXICOLOGICAL INFORMATION

※ This  is  a  product tha t fulfills  a  ce rta in function in solid s ta te  with s pe cific s hape without dis cha rging any
che mica l s ubs tance  in its  us e  a nd ha s  no obligation to write  (M)S DS . Since  this  docume nt conta ins  the
pre cautions  for s a fe  handling re la te d to its  ma te ria ls  or chemica l subs tances  cons is ting of this  product,
ple as e  note  tha t the se  overa ll information is  irre le vant to this  product.

11.1 Information on toxicological effects
Acute toxic ity

Oral : ATEmix = 1770 mg/kg bw
- Gra phite  : Ra t LD50 ＞ 2,000 mg/kg (fe ma le )(OECD Guide line  401)
- Fe  : Ra t LD50 = 98,600 mg/kg (Reduced iron, OECD TG 401)
- Copper : Rat LD50 ＞ 2,500 mg/kg (Cupric oxide ; read acros s )(OECD TG 423, GLP )
- Dime thyl ca rbona te  : Ra t LD50 ＞ 5,000 mg/kg (ma le /fe ma le ) (OECD Guide line  401)
- Aluminum : Ra t LD50 ＞ 15,900 mg/kg (OECD TG 401)(Fume d a lumina ; rea d acros s )
- P olye thyle ne  : Ra t LD50 ＞ 2,000 mg/kg
- 1,3-Dioxola n-2-one  : Ra t LD50 = 10,400 mg/kg (ma le ) (OECD Guide line  401)
- Lithium he xa fluorophos pha te (1-) : Ra t LD50 = 50 ~ 300 mg/kg (Fema le )(OECD Guide line  423, GLP )
- Ethyl a ce ta te  : Ra t LD50 = 4,934 mg/kg
- Ca rbon bla ck : Ra t LD50 ＞ 8,000 mg/kg (OECD TG 401)
- Nicke l; Rane y nicke l : Rat LD50 ＞ 9,000 mg/kg (male /fe ma le ) (OECD Guide line  401, GLP)
- Lithium carbona te ;Lithane  : Ra t LD50 = 525 mg/kg
- 1-Methyl-2-pyrrolidinone : Ra t LD50 = 4,150 mg/kg (ma le /fema le )(OECD Guide line  401)

Dermal :
- Copper : Rat LD50 ＞ 2,000 mg/kg (OECD TG 402, GLP)
- Dime thyl ca rbona te  : Ra bbit LD50 ＞ 2,000 mg/kg (ma le /fe ma le )
- 1,3-Dioxola n-2-one  : Ra t LD50 ＞ 2,000 mg/kg (ma le /fe ma le ) (OECD Guide line  402)
- Ethyl a ce ta te  : Ra bbit LD50 ＞ 20,000 mg/kg (male )
- Lithium carbona te ;Lithane  : Rabbit LD50 ＞ 3,000 mg/kg (male /fe ma le) (OECD Guideline  402)
- 1-Methyl-2-pyrrolidinone : Ra t LD50 ＞ 5,000 mg/kg (male /fema le ) (OECD Guide line  402)

Inhalation :
- Gra phite  : Ra t LD50 ＞ 2 mg/L/4hr (ma le /fema le ) (OECD Guide line  403)
- Fe  : Ra t LC50 ＞ 100 mg/m³/6hr
- Dime thyl ca rbona te  : Ra t LD50 ＞ 5.36 mg/L/4hr (male /fe male) (OECD Guide line  403)
- Aluminum : Ra t LC50 ＞ 0.888 mg/L/4hr (a na lytica l) (OECD TG 403)
- 1,3-Dioxola n-2-one  : Ra t LC0 = 730 mg/m³ /8hr
- Ethyl a ce ta te  : Ra t LCL0 ＞ 6000 ppm (ma le /fe male )
- Ca rbon bla ck : Ra t LC50 ＞ 0.005 mg/L/4hr
- Lithium carbona te ;Lithane  : Ra t LC50 ＞ 2 mg/L/4hr (male /fe ma le ) (OECD Guide line  403)
- 1-Methyl-2-pyrrolidinone : Ra t LC50 ＞ 5.1 mg/L/4hr (male /female ) (OECD Guide line  403)

Skin corros ion/ irritation :
- Graphite  : In the  skin irrita tion te s t us ing rabbits , the  te s t mate ria l wa s  not irritating. (OECD Guide line
404, GLP)
- Fe  : In tes t on s kin irrita tion with ra bbits , s kin irrita tions  were  not obse rved.(Re ad acros s ;
Fe 3O4)(OECD TG 404, GLP)
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- Coppe r : In te s t on s kin irrita tion with rabbits , skin irrita tions  were  not obs erve d. (OECD TG 404, GLP )
- Dime thyl ca rbona te  : In the  s kin irrita tion te s t us ing rabbits , the  te s t ma te ria l wa s  not irrita ting. (OECD
Guide line  404)
- Aluminum : Aluminium oxide  ca us ed s light e rythe ma  in 2/12 rabbits . The  obse rved effe cts  do not
le a d to a  clas s ifica tion. Aluminium oxide  is , the re fore , not cons ide red to be a  primary skin
irrita nt.(OECD TG 404)(Rea d a cros s ; a luminium oxide )
- P olye thyle ne  : No irrita tion wa s  obse rve d a t the  othe r two tre a te d s ite s  and no corros ive  effe cts  were
note d during the  s tudy us ing ra bbits . The  primary irrita tion inde x was  ca lcula te d a s  0.2 a nd
polye thyle ne  was  cla s s ifie d a s  a  mild irrita nt.
- 1,3-Dioxola n-2-one  : In the  skin irrita tion te s t us ing rabbits , the  tes t ma te ria l wa s  not cla ss ified.
(OECD Guide line  404, GLP)
- Lithium he xafluorophos phate (1-) : In the  s kin irrita tion te s t us ing human, the  te s t ma te ria l wa s
corros ive . (EU Me thod B.40, GLP )
- Ethyl ace ta te  : In the  skin irrita tion te s t us ing ra bbits , the  te s t ma te ria l wa s  s lightly irritating. (OECD
Guide line  404)
- Ca rbon bla ck : In te s t on skin irrita tion with ra bbits , s kin irrita tions  we re  not obs e rve d. (OECD TG 404)
- Nicke l; Ra ne y nicke l : Indus tria l nickel dus t caus es  nicke l de rmatitis .
- Lithium ca rbona te ;Lithane  : In the  skin irrita tion te s t us ing rabbits , the te s t mate ria l wa s  not irrita ting.
(OECD Guide line  404, GLP)
- 1-Me thyl-2-pyrrolidinone  : In the  skin irrita tion te s t us ing rabbits , the  tes t ma te ria l wa s  s lightly
irrita ting. (OECD Guide line  404, GLP)

Serious  eye damage/ irritation :
- Graphite  : In the  eye  irrita tion te s t us ing ra bbit, the  tes t ma te ria l wa s  not irrita ting. (OECD Guide line
405, GLP)
- Fe  : In tes t on eyes  irrita tion with rabbits , eyes  irrita tions  we re  not obs e rve d.(Re ad a cros s ;
Fe 3O4)(OECD TG 405, GLP)
- Coppe r : In te s t on s kin irrita tion with rabbits , s kin irrita tions  were  not obse rve d. (OECD TG 405, GLP )
- Dime thyl ca rbona te  : In the  e ye  irrita tion te s t us ing rabbit, the  te s t ma te ria l was  not irrita ting. (GLP)
- Aluminum : An e ye  irrita tion s tudy of the  a luminium oxide  was  pe rforme d in rabbits . No eye  irrita tion/
corros ion effects  we re  obse rve d. (Rea d a cros s ; a luminium oxide)
- P olye thyle ne  : Mild irrita nts  were  obs e rve d in e ye  irrita tion te s t with ra bbits . (S core  11.7/110)
- 1,3-Dioxola n-2-one  : In the  e ye  irrita tion te s t us ing rabbit, the  te s t ma te ria l was  mode ra te ly irrita ting.
(OECD Guide line  405, GLP)
- Lithium he xafluorophos phate (1-) : In the  eye  irrita tion te s t us ing fe rtilis ed brown le ghorn chicken
e ggs , the  te s t mate ria l wa s  se ve re ly irrita ting. (GLP)
- Ethyl ace ta te  : In the  e ye s  irrita tion te s t us ing rabbits , the  te s t mate ria l wa s  not irrita ting. (OECD
Guide line  405)
- Ca rbon bla ck : In te s t on e ye s  irrita tion with ra bbits , e ye s  irrita tions  were  snot obse rve d. (OECD TG
405)
- Lithium ca rbona te ;Lithane  : In the  eye  irrita tion te s t us ing ra bbit, the  tes t ma te ria l wa s  moderate ly
irrita ting. (OECD Guide line  405, GLP)
- 1-Me thyl-2-pyrrolidinone  : In the  e ye  irrita tion te s t us ing rabbit, the  te s t ma te ria l wa s  modera te ly
irrita ting. (OECD Guide line  405, GLP)

Respiratory sens itization :
- Aluminum : Al2O3 wa s  the  le as t inflamma tory mate ria l tes ted a nd led to only we ak effe cts  on the
mous e  lung. (Re ad acros s ; Aluminium oxide )
- Ca rbon bla ck : In re spira tory se ns itiza tion te s t with mice , it did not induce  res pira tory sens itiza tion.

Skin sens itization :
- Graphite  : In the  skin s e ns itiza tion te s t us ing mice , the  te s t ma te ria l wa s  not skin s ens itiza tion.
(OECD Guide line  429, GLP)
- Fe  : In the  te s t us ing guinea  pigs , the  te s t s ubs ta nce  wa s  not cons ide re d to be  a  derma l s e ns itize r in
guine a  pigs .(re a d acros s ; FeO, Fe 2O3)
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- Coppe r : In maximiza tion te s t on s kin se ns itiza tion with guine a  pig, s kin sens itiza tion wa s  not
obs e rve d. (OECD TG 406, GLP)
- Dime thyl ca rbona te  : In the  s kin se ns itiza tion te s t us ing guine a  pig, this  ma te ria l was  not s kin
s ens itizing. (OECD Guide line  406, GLP )
- Aluminum : In te s t with guine a  pigs , it can be  conclude d tha t a luminium oxide  ha s  no se ns itis a tion
pote ntia l under the  experimenta l conditions . (Read acros s ; Aluminium oxide )
- P olye thyle ne  : No re actions  we re  obse rve d in s kin se ns itiza tion te s t with guinea  pigs .
- 1,3-Dioxola n-2-one  : In the  skin se ns itiza tion te s t us ing guine a  pig, this  ma te ria l was  not clas s ified.
(OECD Guide line  406, GLP)
- Lithium he xafluorophos phate (1-) : In the  s kin sens itiza tion te s t us ing mice , the  te s t ma te ria l was  not
s kin s ens itiza tion. (OECD Guide line  429, GLP)
- Ethyl ace ta te  : In the  skin s ens itiza tion te s t us ing guinea  pig, this  ma te ria l wa s  not s kin s ens itizing.
(OECD Guide line  406)
- Ca rbon bla ck : In skin s ens itiza tion tes t with guine a  pig, it did not induce  s kin se ns itiza tion. (OECD
TG 406, GLP)
- Nicke l; Ra ne y nicke l : Nicke l hype rs e ns itivity de rmatitis  may be  initia ted by conta ct with nicke l on the
s kin.
- Lithium ca rbona te ;Lithane  : In the  skin s e ns itiza tion te s t us ing guine a  pig, this  mate ria l wa s  not skin
s ens itizing. (OECD Guide line  406, GLP )
- 1-Me thyl-2-pyrrolidinone  : In the  skin se ns itiza tion te s t us ing mice , the  te s t ma te ria l was  not skin
s ens itiza tion. (OECD Guide line  429, GLP )

Carc inogenic ity :
IARC

- Nicke l : Group 2B
- Coba lt and cobalt compounds  : Group 2B
- Polye thyle ne  : Group 3
- Ca rbon bla ck : Group 2B

NTP
- Nicke l : R
- Iron : P rese nt

OSHA
- Nicke l : Pres e nt

ACGIH
- Nicke l : A5
- Coba lt and cobalt compounds  : A3
- Aluminum : A4
- Ca rbon bla ck : A3

K OREA-ISHL
- Coba lt and inorga nic compounds  : 2
- Ca rbon bla ck : 2
- Nicke l : 1A

EU
- Lithium nicke la te  : Carc.1A
- Nicke l : Carc.2

- Copper : EP A IRIS : D In ca rcinoge nicity s tudy with ra t, tumor wa s  not obse rved.

- P olye thyle ne  : Fifty ra ts  were  impla nte d with polye thyle ne . In the  polye thyle ne  group, 23 deve lope d
tumors  (two of the se  we re  unre la te d to the  impla nts ).

Mutagenic ity :
- Graphite  : Ne ga tive  reactions  we re  obse rved in vitro (Ba cte ria l Re ve rs e  Muta tion As s ay(OECD
Guide line  471, GLP)).

Page 14 of 22



S AMSUNG S DI Co., Ltd.
Date : J a nua ry 15s t 2019  Revis ion no.: 01
MODEL ICP434354M

- Fe  : In ma mma lia n ce ll ge ne  muta tion a s s a y e le ctrolytic iron, pos itive carbonyl iron e xhibite d a
cytotoxic and muta genic res pons e  (OECD TG 476)
- Coppe r : Ne ga tive  reactions  we re  obs e rve d in both in vitro(Ames  te s t) and in vivo(DNA dama ge
a nd/or re pa ir; unscheduled DNA s ynthe s is , micronucle us  a s sa y). (GLP )
- Dime thyl ca rbona te  : Ne ga tive  re a ctions  were  obse rve d in both in vitro (Ma mmalia n Chromos ome
Aberra tion Te s t (OECD Guide line  473, GLP)) a nd in vivo (Mammalia n S perma togonia l Chromos ome
Aberra tion Te s t (OECD Guide line  483))
- Aluminum : Ne ga tive  re actions  were  obse rved in vitro (ma mmalia n ce ll ge ne  muta tion as s a y with
mous e  lymphoma  L5178Y ce lls (OECD TG 476, GLP )) and in vivo (micronucle us  as sa y with ra ts
(OECD TG 474, GLP)). (Aluminium hydroxide , a luminium chloride , a luminum oxide ; rea d acros s )
- P olye thyle ne  : Nega tive  re a ctions  we re  obs erve d in Ames  te s t us ing Sa lmone lla  typhimurium a nd
Es cherichia  coli.
- 1,3-Dioxola n-2-one  : Ne ga tive  re a ctions  we re  obs e rve d in vitro (mamma lian ce ll ge ne  muta tion
a ss a y (OECD Guide line  476, GLP )).
- Lithium he xafluorophos phate (1-) : Nega tive  rea ctions  were  obs e rved in both in vivo (Mamma lia n
Erythrocyte  Micronucle us  te s t(OECD Guide line  474)) a nd in vitro (Ba cte ria l Reve rs e  Mutation
As sa y(OECD Guide line  471, GLP)).
- Ethyl ace ta te  : Nega tive  re a ctions  we re  obse rve d in both in vitro(Bacte ria l Re ve rs e  Muta tion
As sa y(OECD Guide line  471)) and in vivo (Mamma lian Erythrocyte  Micronucleus  Te s t(OECD
Guide line  474)).
- Ca rbon bla ck : Nega tive  re a ctions  were  obs e rved in both in vitro(Ba cte ria l ge ne  muta tion te s t(OECD
TG 471, GLP), Chromosoma l a berra tions  tes t(OECD TG 476)) and in vivo(DNA dama ge  a nd/or repa ir
te s t).
- Lithium ca rbona te ;Lithane  : Ne ga tive  reactions  we re  obse rved in vitro (Ba cte ria l Re ve rs e  Muta tion
As sa y(OECD Guide line  471, GLP)).
- 1-Me thyl-2-pyrrolidinone  : Ne ga tive  re actions  we re  obse rve d in both in vitro (Chromos omal
a be rra tions  te s t (OECD Guide line  476, GLP)) and in vivo (Mammalia n Erythrocyte  Micronucle us  Te s t
(OECD Guide line  474, GLP)).

Reproductive toxic ity :
- Coppe r : In re productive  toxicity with ra ts , the re  were  no effe cts  cons ide re d (up to 1500 ppm).
(OECD TG 416, GLP)
- Aluminum : No re production, bre eding a nd ea rly pos t-na ta l deve lopme nta l toxicity was  obs e rve d in
ra ts  a t 1000 mg/kg bw for ma le s  a nd fe males . (OECD TG 422, GLP)(Aluminium chloride ; re ad a cros s )
- Lithium he xafluorophos phate (1-) : In the  two-genera tion reproductive  toxicity with ra ts , no effects
obs e rve d on re productive  toxicity. (male /fe male )(OECD Guide line  416, GLP )(OECD Guide line
414)(Informa tion on ma jor hydrolys is  product of the  re gis te re d s ubs ta nce  (re le a sed rapidly on conta ct
with wa te r/mois ture))
- Ca rbon bla ck : No adve rse  e ffects  on the  re productive  function a re  e xpected.(OECD TG 414)

Spec ific target organ toxic ity (s ingle exposure) :
- Fe  : If inha le d, iron is  a  loca l irrita nt to the  lung a nd ga s trointe s tina l tra ct.
- Coppe r : All a nima ls  s howed expected ga ins  in bodyweight ove r the  s tudy pe riod and the re  were  no
a bnorma litie s  noted a t ne crops y. (OECD TG 423, GLP)
- Aluminum : In te s t us ing ra ts , Clinica l s igns  of depre ss ion, laboured res pira tion, piloe re ction a nd
hunche d a ppea ra nce  wa s  note d a t the  highe s t dos e  15900 mg/kg. Ma croscopic examina tion a t the
e nd of the  obse rva tion pe riod did not re vea l any a luminium-re la ted cha nges  of the  inte rna l orga ns  of
the  a luminium trea ted a nimals  compa re d to the  control group. (OECD TG 401)(Fume d a lumina; rea d
a cros s )
- P olye thyle ne  : No te s t s ubs tance -re la ted toxic effe cts  were  obs e rved in a n acute  ora l toxicity s tudy
with ra ts .
- Lithium he xafluorophos phate (1-) : Clinica l s igns  obs e rve d during the  s tudy pe riod were  le tha rgy,
hunche d pos ture , uncoordina te d moveme nts , piloe rection a t 300 mg/kg, hunched pos ture , piloe re ction
a t 50 mg/kg. The  surviving anima ls  ha d recovered from the  symptoms  by Da y 3.(OECD Guide line  423,
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GLP)
- Ca rbon bla ck : No effe ct on endothe lins  or blood pre s s ure  wa s  obs e rved a fte r e xposure  to ca rbon
bla ck. The re  were  a lso no e ffe cts  on body te mpe ra ture  and a ctivity of the  a nima ls .
- Nicke l; Ra ne y nicke l : In the  a cute  ora l toxicity us ing ra t, there  were  no e ffe cts  on clinica l s igns ,
s ys temic toxicity.(OECD Guide line  401, GLP )

Spec ific target organ toxic ity (repeat exposure) :
- Fe  : Rats  we re  expos e d to meta llic iron as  ca rbonyl iron via  the ir feed (2.5%) for 2, 4, 6, or 9 wee ks .
This  res ulte d in a  s trong increa se  of non-he me  iron in the  live r a nd cle a r lipid pe roxida tion in the  live r
a nd the  mucos a  of the  duode num. No evidence  for DNA brea ka ge  we re  found. What follows  is  the
origina l abs tract of the  publica tion. (ca rbonyl iron)
- Coppe r : In te s t with ra ts  for 92 days , the re  were  no morta litie s  or s igns  of clinica l toxicity obs e rved in
a ny of the  te s t species  during the  dura tion of the  s tudy. Optha lmos copic exa mina tions  re vea le d no
a bnorma litie s  a t any dose  le vel tes ted. At gros s  pa thology, s ignificant decrea s es  in he a rt a nd kidne y
we ight we re  note d in the  high dose  male s  in the  thymus  and kidne ys  of high dos e  fema les . (GLP)
- Aluminum : On occa s ion worke rs  chronica lly e xpos e d to a luminum-conta ining dus ts  or fumes  ha ve
deve loped se vere  pulmona ry rea ctions  including fibros is , e mphys ema  a nd pneumothora x.
- P olye thyle ne  : No s ignifica nt adve rs e  effects  we re  obs e rved in s ubchronic (90-da y) ora l toxicity s tudy
with ra ts  and dogs .
- Lithium he xafluorophos phate (1-) : According to e xpe rt re vie w of fluoride  intake  and e ffe cts  on human
hea lth, fluoride  inta ke  in drinking wa te r a t le vels  clos e  to or a bove  4 mg/l is  a s socia ted with denta l
fluoros is  and pe rha ps  a ls o bone  fluoros is  a nd/or we ake ning.; Da ma ge  to de nta l e na me l re corded:
e spe cia lly nota ble  in young a nima ls , which a ls o showe d a trophy of re spira tory orga ns /tis s ues  with
local oe dema  of bronchia l mucos a . Older a nima ls  s howe d peribronchia l hyperpla s ia . Anima ls  a round
1 yea r in a ge  s howe d cavity forma tion in the ir bones .(Information on ma jor hydrolys is  product of the
regis te re d s ubs tance  (re le a se d rapidly on conta ct with wa te r/mois ture ))(OECD Guide line  412)
- Ca rbon bla ck : Mice  we re  continuous ly fe d va rious  types  of ca rbon bla ck in ma ss ive  quantitie s  (10%
in die t) for 12 to 18 months . This  led to no detecta ble  change s  from the  norma l in the  organs  a nd
tis sue s  of the  mice  fed.
- Nicke l; Ra ne y nicke l : In nicke l pla ting indus try, e xposure  to nicke l conta ining va pors  has  bee n
reported to be  as s oc with a s thma .

Aspiration Hazard : Not availa ble

Section XII – ECOLOGICAL  INFORMATION

※ This  is  a  product tha t fulfills  a  certa in function in solid s ta te  with spe cific s ha pe without dis charging any
che mica l s ubs tance  in its  us e  a nd ha s  no obligation to write  (M)S DS . Since  this  docume nt conta ins  the
pre cautions  for s a fe  handling re la te d to its  ma te ria ls  or chemica l subs tances  cons is ting of this  product,
ple as e  note  tha t the se  overa ll information is  irre le vant to this  product.

12.1 Ecological toxic ity
- Acute  toxicity : ATEmix = 0.14 mg/ℓ

Fish
- Gra phite  : 96hr-LC50 (Bra chydanio re rio) ＞ 100 mg/L
- Fe  : 96hr-LC50 ＞ 10000 mg/L (OECD TG 203, GLP)
- coba lt lithium dioxide  : 96hr-LC50 = 54.1 mg/L (Rea d a cros s ; cobalt (II) chloride  he xa hydra te ), 34d-
NOEC (P imepha le s  prome la s ) = 0.21 mg/L
- Aluminum : 96hr-LC50 ＞ 218.64 mg/L (GLP)(Re ad acros s ; a luminium chloride  he xa hydra te), 28d-
NOEC (P imepha le s  prome la s ) = 4.7 mg/L (Re a d a cross ; a luminium s ulpha te )
- 1,3-Dioxola n-2-one  : 96hr-LC50 ＞ 100 mg/L (OECD Guideline  203, GLP )
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- Lithium he xafluorophos pha te(1-) : 96hr-LC50 = 51 ~ 193 mg/L Information on ma jor hydrolys is  product
of the  re gis te red subs ta nce  (re leas e d ra pidly on conta ct with wa te r/mois ture ); 21d-NOEC = 4 mg F-/L
- Ethyl a ce ta te  : 96hr-LC50 = 230 mg/L
- Ca rbon bla ck : 96hr-LC0 = 1000 mg/L (OECD TG 203, GLP )
- Lithium ca rbona te ;Lithane  : 96hr-LC50 = 30.3 mg/L (OECD Guide line  203, GLP ), 34d-NOEC (Da nio
re rio) = 15.28 mg/L (Rea d a cros s ; lithium hydroxide  monohydra te )(OECD Guide line  210, GLP)
- 1-Me thyl-2-pyrrolidinone  : 96hr-LC50 ＞ 500 mg/L (BBA-bulle tin No. 33, 2. edition)

Crus tacean
- Gra phite  : 48hr-EC50 (Daphnia  magna ) ＞ 100 mg/L
- Fe  : 48hr-EC50 ＞ 100 mg/L (OECD TG 202, GLP)
- coba lt lithium dioxide  : 48hr-EC50 = 2.618 mg/L (GLP)(Re ad acros s ; coba lt (II) chloride  he xahydra te ),
42d-NOEC (Nea nthe s  a re na ceode nta ta ) = 0.713 mg/L (ASTM Method E1562, GLP)
- Aluminum : 48hr-LC50 = 0.071 mg/L (Re ad acros s ; CAS 13473-90-0), 8d-NOEC (Cerioda phnia  dubia )
= 4.9 mg/L (Rea d a cros s ; CAS 7784-13-6)
- 1,3-Dioxola n-2-one  : 48hr-EC50 ＞ 100 mg/L (OECD Guide line  202, GLP)
- Lithium he xafluorophos pha te(1-) : 48hr-LC50 ＞ 100 mg/L (OECD Guideline  202, GLP );21d-
NOEC(Daphnia  ma gna) = 10 mg/L (Informa tion on ma jor hydrolys is  product of the  re gis te red
s ubs ta nce  (re le a sed rapidly on conta ct with wa te r/mois ture )) (OECD guide line  202, GLP )
- Ethyl a ce ta te  : 24hr-EC50 = 2500 mg/L
- Ca rbon bla ck : 24hr-EC50 ＞ 5600 mg/L (OECD TG 202, GLP )
- Lithium ca rbona te ;Lithane  : 48hr-EC50 = 33.2 mg/L (OECD Guide line  202, GLP), 21d-NOEC (Daphnia
ma gna) = 9 mg/L (Re a d a cros s ; lithium)(OECD Guideline  211, GLP)
- 1-Me thyl-2-pyrrolidinone  : 24hr-EC50 ＞ 1000 mg/L Ge rma n Indus tria l S ta ndard DIN 38 412 Pa rt 11

Algae
- Gra phite  : 72hr-EC50 (S e le nas trum ca pricornutum) ＞ 100 mg/L
- coba lt lithium dioxide  : 96hr-EC50 = 71.314 mg/L (Read acros s ; coba lt (II) chloride  he xahydra te ), 96hr-
NOEC (Duna lie lla  te rtiolecta ) = 4.672 mg/L
- Aluminum : 72hr-EC50 = 0.0169 mg/L (OECD TG 201), (Re a d a cros s ; CAS  13473-90-0)
- 1,3-Dioxola n-2-one  : 72hr-EC50 ＞ 100 mg/L (OECD Guide line  201, GLP), 72hr-NOEC(S e le na s trum
capricornutum) = 100mg/L(OECD Guide line  201, GLP)
- Lithium he xafluorophos pha te(1-) : 96hr-EC50 ＞ 100 mg/L ; 96h-NOEC = 22 mg/L (OECD Guide line
201, GLP )
- Ca rbon bla ck : 72hr-EC50 ＞ 10000 mg/L , 72hr-NOEC > 10,000mg/l (OECD TG 201, GLP)
- Lithium ca rbona te ;Lithane  : 72hr-EC50 ＞ 400 mg/L
- 1-Me thyl-2-pyrrolidinone  : 72hr-EC50 = 600.5 mg/L

12.2 Pers is tence and degradability
Pers is tence

- Gra phite  : Low pers is te ncy (log Kow is  le s s  tha n 4 e s tima te d.) (Log Kow = 0.78)
- Aluminum : Low pe rs is te ncy (log Kow is  le s s  than 4 e s tima ted.) (Log Kow = 0.33) (e s timated)
- 1,3-Dioxola n-2-one  : Low pe rs is tency (log Kow is  les s  than 4 es tima ted.) (Log Kow = 0.11) (20 °C,
pH> 5.33 - < 5.79)(EU Me thod A.8, GLP )
- Lithium he xafluorophos pha te(1-) : Low pe rs is te ncy (log Kow is  le s s  than 4 es tima ted.) (Log Kow =
0.354) (20 °C, pH > 6.5 - < 7.5)( OECD Guide line  107, GLP )
- Ethyl a ce ta te  : Low pers is te ncy (log Kow is  le s s  than 4 es tima ted.) (Log Kow = 0.68)
- 1-Me thyl-2-pyrrolidinone  : Low pe rs is tency (log Kow is  les s  than 4 es tima ted.) (Log Kow = -0.46)

Degradability : Not ava ilable
C . B ioaccumulative potential

B ioaccumulation
- Gra phite  : Bioaccumula tion is  e xpe cte d to be  low a ccording to the BCF < 500 (BCF = 2.433)
- coba lt lithium dioxide  : Bioaccumula tion is  e xpected to be  low a ccording to the  BCF < 500 (BCF = 23)
(Re ad acros s ; 57CoCl)
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- Copper : Bioaccumula tion is  expe cte d to be  low a ccording to the  BCF < 500 (BCF = 0.02 ~ 20)
- Dime thyl ca rbona te  : Bioa ccumula tion is  expe cte d to be  low according to the  BCF < 500 (BCF = 3.2)
- Aluminum : Bioa ccumula tion is  e xpe cte d to be  low a ccording to the  BCF < 500 (BCF = 3.162)
(e s tima ted)
- 1,3-Dioxolan-2-one  : Bioa ccumulation is  e xpe cte d to be  low according to the  BCF < 500 (BCF = 3.162)
(e s tima ted)
- Lithium he xafluorophos pha te(1-) : Bioa ccumula tion is  e xpe cted to be  low a ccording to the  BCF < 500
(BCF ＜ 31)
- Ethyl a ce ta te  : Bioa ccumulation is  expe cte d to be  low a ccording to the  BCF < 500 (BCF = 30)
- Nickel; Ra ney nickel : Bioa ccumula tion is  e xpected to be  low a ccording to the  BCF < 500 (BCF = 70)

B iodegradation
- Dime thyl ca rbona te  : As  we ll-biode grade d, it is  expe cted to ha ve  low a ccumula tion pote ntia l in living
orga nisms  (= 86% biodegra da tion wa s  obs e rve d a fte r 28 da ys ) (OECD Guide line  301 C, GLP)
- Polye thyle ne  : As  not we ll-biodegra de d, it is  expected to ha ve high accumula tion pote ntia l in living
orga nisms  (= 0% biodegrada tion wa s  obse rve d a fte r 28 da ys)
- 1,3-Dioxola n-2-one  : As  we ll-biode gra de d, it is  e xpe cted to ha ve  low a ccumula tion pote ntia l in living
orga nisms  (70% ~ 80% biodegra dation was  obs e rve d a fte r 10 days ) (OECD Guide line  301 A, GLP)
- Lithium he xafluorophos pha te(1-) : As we ll-biode gra ded, it is  expe cte d to ha ve  low accumula tion
pote ntia l in living organis ms  (= 86% biode grada tion was  obs e rve d a fte r 28 days ) (OECD Guide line  301
C, GLP )
- Ethyl a ce ta te  : As  we ll-biode gra ded, it is  expe cte d to have  low accumula tion potentia l in living
orga nisms  (= 62% biodegra da tion wa s  obs e rve d a fte r 10 da ys )
- Ca rbon bla ck : ca rbon bla ck is  a n inorga nic s ubs ta nce  and will not biodegrade d by microorganis ms .
- 1-Me thyl-2-pyrrolidinone  : As  we ll-biodegrade d, it is  expected to have  low a ccumula tion pote ntia l in
living orga nisms  (= 73% biode gra da tion wa s  obse rve d a fte r 28 days)

12.4 Mobility in soil
- 1,3-Dioxola n-2-one  : Low pote ncy of mobility to s oil. (Koc = 3.219) (es tima te d)
- Ethyl a ce ta te  : Low pote ncy of mobility to s oil. (Koc = 6)
- Nicke l; Ra ne y nicke l : Low pote ncy of mobility to s oil. (Koc = 2.86)
- 1-Me thyl-2-pyrrolidinone  : Low pote ncy of mobility to s oil. (Koc = 20.94) (e s tima te d)

12.5 Results  of PBT and vPvB  assessment : Not ava ila ble
12.6 Other adverse effects  : Not a va ila ble

Section XIII – DISPOSAL CONSIDERATION

13.1 Waste treatment methods
Product/Packaging disposal
- Cons ider the  required a tte ntions  in a ccorda nce  with was te  trea tment manage me nt regula tion.
Waste codes / Waste designation according to LoW(2015) : 16-06-05

Waste treatment-relevant information
- Waste  mus t be  dis pos ed of in accorda nce  with federa l, s ta te  a nd loca l e nvironme nta l control
re gula tions .

Sewage disposal-relevant information: Not a va ila ble
Other disposal recommendations: Not a va ilable
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Section XIV – TRANSPORTATION INFORMATION

※ If those  lithium-ion ba tte rie s  a re  packe d with or conta ine d in a n equipme nt, the n it is  the
re s pons ibility of the  shippe r to e nsure  tha t the  cons ignme nt a re  packe d in complia nce  to the  la tes t
e dition of the  IATA Dangerous  Goods  Re gula tions  s e ction Ⅱ  of e ithe r P acking Ins truction 966 or 967
in orde r for tha t cons ignme nt to be  decla re d a s  NOT RESTRICTED (non-hazardous /non-Dange rous ).
If thos e  lithium-ion ba tte rie s  a re  pa cked with or conta ine d in an equipme nt, UN No. is  UN3481.

14.1 UN Number : 3480
14.2 UN P roper shipping name : LITHIUM ION BATTERIES
14.3 Transport Hazard c lass  : 9
14.4 Packing group : II
14.5 Spec ial provis ions : 188, 230, 384
14.6 Packing ins tructions  : P 903
14.7 Environmental hazards  : No
14.8 Spec ial precautions  for user

in case of fire : F-A
in case of leakage : S-I

14.9 Transport in bulk according to Annex II of MARPOL 73/78 and the IBC  Code : Not
Ava ilable
14.10 IATA Transp o rt  : PI 965-Section IB
14.11 Package labels

Section XV – REGULATORY INFORMATION

15.1 Safety, health and environmental regulation/legis lation spec ific for the substance or mixture
EU regulations

Authorisations  and/or restric tions  on use:
Authorisations : Not regula ted
Restrictions on use:
- Nicke l : Regula ted
- 1-Me thyl-2-pyrrolidinone  : Regula ted
Other EU regulations:

EU SVHC lis t
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- 1-Me thyl-2-pyrrolidinone  : Regula te d
Foreign Regulatory Information

External information :
U.S.A management information (OSHA Regulation) : Not regula ted
U.S.A management information (CERCLA Regulation) :
- Copper : 5,000 lb
- ethyl ace ta te  : 5,000 lb
- Nicke l : 100 lb
U.S.A management information (EPCRA 302 Regulation) : Not re gula te d
U.S.A management information (EPCRA 304 Regulation) : Not re gula te d
U.S.A management information (EPCRA 313 Regulation) :
- Copper : Re gula ted
- Aluminium : Re gula te d
- Nicke l : Re gula ted
- lithium carbona te  : Regula te d
- 1-Me thyl-2-pyrrolidinone  : Regula te d
- Cobalt, Co : Regula te d

Subs tance of Roterdame Protocol : Not re gula te d
Subs tance of Stockholme Protocol :
- lithium he xafluorophos pha te (1-) : Re gula te d
Subs tance of Montreal P rotocol : Not re gula te d

15.2 Chemical safety assessment :
- No che mica l s a fe ty a s s e s sment ha s  bee n ca rrie d out for this  product by the  supplie r.

Section XVI – OTHER INFORMATION EU

Product safety data sheet for PA0001N0006A/PA0001N0007A/PA001N0008A prepared in accordance
with Regulation (EU) 2015/830 (REACH), Annex II, and OSHA 29 CFR 1910.1200
16.1 Indication of changes

Date Updated : 28 June . 2018
Vers ion : Rev. 01

16.2 Abbreviations and acronyms
AC GIH = Ame rica n Confe rence  of Government Indus tria l Hygie nis ts
CLP  = Cla s s ifica tion La be lling Packaging Re gula tion ; Regula tion (EC) No 1272/2008
CAS No. = Chemica l Abs tracts  Se rvice  numbe r
DMEL  = Derive d Minima l Effe ct Le vels
DNEL  = Derive d No Effe ct Le vel
EC  Number = EINECS a nd ELINCS Number (s e e  a lso EINECS and ELINCS)
EU  = Europe a n Union
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IARC  = Inte rna tiona l Age ncy for Re s e arch on Ca nce r
ISHL  = Indus tria l Sa fe ty & He a lth La w
NIOSH = Na tiona l Ins titute  for Occupational S a fe ty & He alth
NTP  = Na tional Toxicology Progra m
OSHA  = Europe a n Age ncy for S afe ty and Hea lth a t work
PB T = Pe rs is te nt, Bioaccumula tive  and Toxic s ubs tance
PNEC(s) = P re dicted No Effect Concentra tion(s )
REACH = Re gis tra tion, Eva lua tion, Authoris a tion and Re s triction of Chemica ls  Regula tion (EC) No
453/2010
STP  = S e wage  Tre a tme nt P la nt
SVHC  = S ubs ta nce s  of Very High Concern
vPvB  = Ve ry Pe rs is te nt a nd Very Bioaccumula tive
UN = Unite d Na tions
MARPOL  = Inte rna tiona l Convention for the  P re vention of P ollution from S hips  (IMO)
IB C  = Inte rmedia te  Bulk Conta ine r
CERC LA  = Compre he ns ive  Environmenta l Res pons e , Compensa tion & Lia bility Act (US)
EPCRA  = Eme rge ncy P la nning and Community Right-to-Know Act (US )
EINECS  = Europe a n Inve ntory of Exis ting Commercia l chemica l S ubs tance s
ELINCS  = Europe a n Lis t of Notifie d Che mica l S ubs tance s

16.3 K ey literature reference and sources for data :
U.S . Na tional libra ry of Me dicine  (NLM) Haza rdous  S ubs tances  Data  Ba nk (HSDB)
LookChe m; http://www.lookchem.com/
IUCLID: http://e cb.jrc.ec.europa .e u/IUCLID-DataShee ts /7631905.pdf
CHRIP (Che mica l Ris k Information P la tform)
EPIS UITE v4.11; http://www.epa .gov/opt/e xpos ure /pubs /epis uitedl.html
The  Chemica l Da ta bas e  -The  Depa rtme nt of Chemis try a t  the  Unive rs ity of Akron;
http://ull.che mis try.ua kron.e du/erd/
ECOTOX: http://cfpub.epa .gov/e cotox/
Inte rna tiona l Che mical S afe ty Cards  (ICSC): http://www.nihs .go.jp/ICS C/
Nationa l Chemica l Information S ys te m (http://ncis .nie r.go.kr)
Korea  Dangerous  Mate ria l Inve ntory Ma na ge me nt S ys tem (http://ha zma t.nema .go.kr)
REACH informa tion on re gis te re d s ubs ta nces ; https ://echa .e uropa .e u/information-on-
chemica ls /regis te re d-s ubs ta nce s
EU CLP; https ://e cha .europa .e u/informa tion-on-chemica ls /cl-inventory-da ta bas e
NIOSH Pocke t Guide ; http://www.cdc.gov/niosh/npg/npgdcas .html
IARC Monogra phs  on the  Evalua tion of Ca rcinoge nic Ris ks  to Huma ns ; http://monographs .ia rc.fr
Na tiona l Toxicology Progra m; http://ntp.nie hs .nih.gov/re s ults /dbse a rch/
TOMES-LOLI®; http://www.righta ns werknowle dge .com/loginRA.asp
UN Re comme nda tions  on the  transport of da nge rous  goods  17th
America n Confe rence  of Governme nta l Indus tria l Hygienis ts  TLVs  and BEIs.
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16.4 C lass ification and procedure used to derive the class ification for mixtures according to
Regulation(EC) 1272/2008(CLP) : Not classified
16.5 Relevant  H-statements  : Not applica ble
16.6 Training advice :

-  Do not handle  until a ll sa fe ty pre cautions  ha ve  bee n re a d a nd unde rs tood.
16.7 Further information :

Data  of s ections  4 to 8, a s  we ll a s  10 to 12, do not ne ce s sa rily re fe r to the  use  a nd the  re gula r ha ndling of
the  product (in this  s ens e  cons ult pa cka ge  lea fle t and e xpert informa tion), but to re le as e  of ma jor amounts  in
cas e  of accidents  and irre gula ritie s . The  informa tion des cribes  exclus ively the  sa fe ty re quirements  for the
product (s ) and is  ba s ed on the  pres ent le ve l of our knowle dge . This  da ta  doe s  not cons titute  a  ua rante e  for
the  chara cte ris tics  of the  product(s ) a s  de fine d by the  le ga l wa rranty re gula tions . "(n.a . = not a pplicable ; n.d.
= not de te rmine d)"
The da ta  for the  hazardous  ingre die nts  were  ta ke n re spective ly from the  la s t ve rs ion of the  sub-contractor’s
s a fe ty da ta  s he e t.
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