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*1 *2
[wt %] CAS
[Si] 0 5 7440-21-3
[Mn] 0 10 7439-96-5 412 1 465 (412) 550
[Ni] 0 10 7440-02-0 308 1 354 (308) 418
[Cl | 10 20 7440-47-3 87 1 111(87) 142
[Mo] 0 7 7439-98-7 453 1 505 (453) 603
[Cu] 0 5 7440-50-8 379
[Nb] 0 1 7440-03-1
[Ti] 0 1 7440-32-6
[Al] 0 6 7429-90-5 37
W] 0 3 7440-33-7 337
[Co] 0 1 7440-48-4 132 1 156 (132) 172
[Sn] 0 1 7440-31-5 322
[Fe] 7439-89-6
*1 1% 1 0.1
2021(R3) , () 2008 () 2021
2021 2023(R5) 4 1
*2
1)
2) [C], [P, [S], [N]
01%



Mn:0% 10% Ni: 0% 10%
SDS
/
/ /
"1 ACGIH ™
CAS TLVS-TWA
[mg/m?] [mg/m?]
[Mn] | 7439-96-5 0.02 0.2
[Ni] | 7440-02-0 1 15
[Cr] | 7440-47-3 05 05
[Mo] | 7439-98-7 10(1) / 3(R) 2
[Cu] | 7440-50-8 1*4/0.2°
[Al] | 7429-90-5 1(R)
W] | 7440-33-7 5
[Co] 7440-48-4 0.05 0.02
[sn] | 7440-315 2

*1
*2
*3
*4
*5

American Conference of Governmental Industrial Hygienists

() Inhalable fraction (R) Respirable fraction

Dust and mists, as Cu
Fume

Cr:10% 20%

-SDS-J01-SS111(R4)
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1 1A 1A
1 1A 1A 1A
2 2
1B 1B
1 1 3 3 1,3 1 3 1 3
1 1 1 1
1 NITE HP/ GHS
2 “ ow

3



Mn:0% 10% Ni: 0% 10% Cr:10% 20%
SDS -SDS-J01-SS111(R4)
page 6/6
12
[Mn] [Ni] [Cr] [Mo] [Cu] [A1] (W] [Co] [Sn]
NITE 2006 2014 2019 2015 2013 2015 2015 2020 2019
1
4 1

1 NITE HP/ GHS

2 “ om

3
13

/
14
15
2 1
16
GHS SDS
4
NITE
GHS
GHS
2019
JIS Z27253:2019 GHS
JIS Z27253:2019 GHS
SDS JIS

JIS




HEEO0 105 (2016)
page1/5

a7 —x—b (SDS)

1

EERE U HER
AL DL F
(i)

Ottt
OfFE Ar
O TR
OB
OFax.FE =
OB ZERRE

2 BRAEHEORH
WpF & LTiE, —MRAVREREE T Tl BAED & T ABAFEIICET 28 HaERe L,

TTEL, B, BEEICE B2 9 B a— LIRS K DIk, B RLORIR 2 i 556
WY, T=I7IIkEEREZTHEND D, Eio, UHIEFEIREEZET 560130 5,

B, HICE ENDICHEMITONTIL, FRlOfERA FIEOERY & 5.

fER% A : 201944 H 01 A

D PR EIHPESRA, ISR, AR D o S HAR, FEACHEN 6 > E M)

AR RS

C HEESTRHRAON2 THEE 1 &
;TR
:03—6867—6844
:03—6867—3587

s ALk

OGHS 454 -

<BREIZHTHEEME>

FENEE TR R Gy FElRh B
T B Bl B O S AT <53 | BEOREIE (H316)
Egﬁ;ﬁ%ﬁgﬁ K5 9B | IR~ (H320)
T <y 1 TOT 5 ET L e —. /B A — T B2 (H334)
R 5y 1 T U RS A — B, (H317)
RN T <0y 2 RO 2 LOFEL » (H341)
L <0y 2 R DB D5 (H351)

AN
- u;%%;m IR~ OB O (H360)
<0y 2 TR IR e~ BB D15 Z LD FE » (H361)
I Koy 1 VPR, BWOREE (H370)
%;gg@gf@ 0y 2 Cedr il BROREDB 2 (H3TD)
0y 3 BRI B ~ffns 21 (H335)

O R <51 W75, IS B L 5P, MERoONE (H372)
(RAEIE < §8) X4y 2 EMlicbh%, IKEIZBCXH0E, MoEEokszn (H373)
<I®EBIZxT 58EMHE>

FNE T B Gy Tl B
KRB N (1) iy a | IR T CRE AN i EnB 2T (H413)

OGHS 7 ~ULBEEE .

<$EFRXTT AR >

# NIPPON STEEL

© 2019 NIPPON STEEL CORPORATION All Rights Reserved.



HEEO0 105 (2016)
page 2/5

<JEEMLERE >
fal, 2k
<EFEEEX>

(L AR5
c BTCOREFEZHAHIRET 5 E TR Wb/ & (P202)
W LA A IAN RS AT L—H BN LRI & (P260)
s O WNZIETFE LD 2 & (P2ey)
« ZORSAENT D L X, REXITMEZ LW & (P270)
< BANSUTRER O BWGFT COAM AT 5 2 & (P27
NGRS NIAEERITNEES N O SN2 & (P212)
BRSO A RET S 2 & (P213)
cIREFRAEMNT L2 L (P280)
R 7 E, MR RARERAER TS 2 & P28y

()
RIS LTZEE S ROKEABRTIED 2 & (P302+P352)
s WA LT - ZBROFHE RGN L, LT WES TIRESE 5 2 L (P304+P340)
CIRICAS TSGR CEOMERREY 28, WIZarv 47 FLUAEFERHLTOTESIC
SNELHEEIINT Z &, TOBR BB ZRET 5 Z & (P305+P351+P338)
XL BEXTZL BOREN H H5E  EMOBZW, FYU TE=ZIT 5T L (P308+P313)
s [T DEORHIEMIGEE TS 2 L (P312)
- R JEROUIFIB NAE UT3E  ERORW, FH TEZITH T L (P333+P313)
- IROFREAGE K s - EERIORZW T4 CTE%1F 5 2 & (P337+P313)
- MERIZER T DB T2 E - ERNCERET 5 2 & (P342+P311)
VRSN RKIREDLE, FEAT A5 AIIINEE T D 2 L (P362+P364)

(BEZE)
- NEW Ran EES, [H, #EFR, SUImHAOBRANCHE > THEEET S 2 & @501

3 HRRUESER
ACEWEREEHOKR] - IREY) BRE Tk & Uiz fa)

OERRRSY -
aranVe ot 3 b g ke
e GArERwd | CASHES el b
~ Hv [(Mn] 0~10 ¥ 7439-96-5 178 412 550
71 [Cr] 0~10 A 7440-47-3 17& 87 142
Y TT [Mo] 0~10 A 7439-98-7 1 7E 453 603
kGl [Cul 0~10 A 7440-50-8 — 379
&k [Fel FR i 7439-89-6 — —

*1 AL ESRHIEREEMREEE 1%L EEA, FPE 1 0.1%)

*2 Gl e lE (WHEIC K- TR SRR %)

D bioTERpsromic, REIC] VPl fiklSl, ERINIFOME CEEZET, £7o, RSOk
OB EL EADORENDR S5, T O OTTHRIT, AT EISFLHEN e < 0.1%U LB ENL5E1H D,

4 [HREE
PRI TR FEIREE CEARTH Y . —REVREREE T OISR B LR R I L2V, Skt oo in 4%
WX 0RAE LB 2— A F R A LI ECRBAALTZSE, £, BB/t 2 — AR REIAE LTZHE
1%, FRIORTIGAIEEO%., MBI U TEMOBM UIFY TEZIT 52 L,

OWA LT85 D ZEROFEERGINCRE L, R LT WS TRE S5,

ORBNHE LTIEEE leCEEOKE AR TR,

ORI A>T A AR TESRIEEEES, WIZ, avF 7 FLy XEEHLTOTESIC
N DA, ZO% LIS ERT D,

ORIPANTE G S L KTEL DO AT 5.,

. NlPPON STEEL © 2019 NIPPON STEEL CORPORATION All Rights Reserved.



HEEO0 105 (2016)

page 3/5
O ofth : SEA O T B ONEDHIIE 5 CROE 2501 T2 58l 5 R OTERZ R,
T =7 L0 KRG LIS EE, BEEmT
KKBFDIEE

HRTTANE () OREETH Y | L DO KKRFIZ HIHAKE < KIC L DK ZEAT-> THREZR Y, 72720,
W TIRGE, 1B ET 25615,

OTE KA RSO IE LT A K 25,
Offi > Tl B 72V THAH CEE L
RHEOEE

FIRHIEETH Y, —RAZREREE T TR 32 2 &137220 08, SO T K 34 L7kt 22— 2
I FRIORIREZ R M5 2 &,
ORI 2 1L SH CEYMEER A LT, M 2 — ADWMARLIR~DRAZBS

Z&,

OPRiE B OB ERH & R8T BIIIELRORERTE) OREREZZROZ &,
OBRBLT DA : OIWT - PR O CRA LTSRS, deinZ B 5,
OF CiAD J OHHED TIER RS + SR OINTAC L0 38 LIOmBEEIY, @Y 77A TR L724%,

R ZB5IET 5 &,
RYFENWRUVRELDIEE
O
< HARTH®R >
SRS 2t YR UL DI T 21T\, MR/ b o — DRI AT A, WL L%
Ad+sz L,

72, BB/t 2 — DENRAT DA, VERRIHERISRREEITO 2 L,
<LZAER) W NEEEE >
HEMOR, @, i, % NOEET 5,
R ORI L OYIEIE S, RV Thx V) 2Lk EEEESTDEARH D,
W, BRI b7 ) T2 13k EERE ZTHAR D 5,
FEHEEONE 77— (N R) OUIERRIC, 7 —7 OBk v L7 — 7 sl EE 2 EH4 5, R
aA VR OBEITIE, A Ve Bkl LR D FREMENR B 5 T OB RIS BB A ET D,
OPE -
<BETRE R >
KA, BE, TADUH LLIFENSEGATIYE L OBEfhERTHZ L,
RN OB A REHT 5, NETHIUE, WAKRERGIE, §EhIEOTdD— K, H3—, Hie%E
EITH T L,

(X< BHLERUVRERE

PR IEE ORI TIIER CTH D728, —MAIREREE NI, 1X< BRI R ORERTE B 24 722
RN, T2, IARE - WU, BTN T.ORL, b a— MORBEARAETLZOT, FilRd
BRI R L ORFERE 2 R T 5 Z &

ORI
HAPEER P AGCIH*1
o CAS TR TLVs-TWA
[mg/m3] [mg/m3]

< T [Mnl] 7439-96-5 0.2 0.2
ZA=PA [Cr] 7440-47-3 0.5 0.5
TV TT [Mo] 7439-98-7 — 10D/3(R)*2
i [Cul 7440-50-8 — 1*3/0.2 *4
£ [Fel 7439-89-6 — —

© 2019 NIPPON STEEL CORPORATION All Rights Reserved.

# NIPPON STEEL



HEEO0 105 (2016)
page 4/5

1) NITE HPAUFWERR A TSR 27 & (CHRIP) kiR
H2) BHO'E, ROAIHETE W L2 EWT 5,
*1  American Conference of Governmental Industrial Hygienists ; KIEEEEEHMNFSH
*2  (I;Inhalable fraction (R);Respirable fraction
*3 Dust and mists, as Cu
*4 Fume

ORI  BIBE e 2 — DEDPFEAET DG, WURBRKIRE I L, 1R MR T D 2 &

O BIBE e 2 — DEDPREAET L5GE, WU NRGER, RETLR, RAEIREE, (RAELK,
wEiEEENTZ L,

9 PEMRUEEIMEE

OYERRIREE, Bk, s D ERAAORER
ORWN B ER
Rt : 1370°CLLE
O (FEXIEE) : 7~9g/cm3
OBREE : KICRER

10 REMERURIGE

OENE D EOBRBE T TR, KEL TV,
OfEBRATE SUS AT RENE DR E AT L BT D b BRR. AERAT AFAEDRRK &
e RREMEN S D,
OBET B EEME D, JRAERRYE & OB AT D,
OIRARfERYE LR R L
OSERA FNED & 2 73 fRAERN) D TERE - AR EOINTRHZH AT D b 2 — AHRIZEBILEMN G £
DHRREMEN B B,
11 HEHEER
HEMEA [Mn] [Cr] Mol [Cu]
ok — — — —

TS AR R OV il X4y 3 — — -
ARIZ K32 TS24 EME:

X773 2B | X437 2B — —

UFARAEME

PR A S BRI — X531 — —
A FEHINaAS S — X532 — —
oM — — - -
A Gt X7 1B — — —
RIS A< | KOy 1 [ K9y 2,3 X4r3 | K43
FEERMIIBR I REEKE | Kol — — X1

W5 [VENPI g — — —
¥ 1) NITE HPAU P B RREL s H/GHS B dis Rl 5
H2) RHO1L, KON UIPHTE RN L 2ERT 5,
H3) KoolEms, #mifke (EMaEtEoER) 228BoZ L,

12 REFEER

HEMEA [Mn] [Cr] [Mo] [Cu]
KAEBREEA EIE (B — — — —
AKAEBREEA T (18 X457 4 — — X574

£ 1) NITE HPAL BB EA/GHS BRhE R R
2) RPO"—"13, KOS TE RN L 2T®RT D,
8 Kooffiid, ke (ERAEFROIER) 220z &,

. NlPPON STEEL © 2019 NIPPON STEEL CORPORATION All Rights Reserved.



HEEO0 105 (2016)
page 5/5

13 BEELDEE
OFRRBEFE -
PESEFEFEMC BT D 1EAL, HENTIR F 72T RTA 23 E 8 2 BRE S OBIHNCHE Y, BREEICALRE. L 7= bl 72
FETRGTH L,
VGG AR R OV
B R OVEZEI G Y E M E LT D56, TRRBET & RIRRIC, PEEFETEW\ BT DiEa:, #REFIR
FIIXTHTA N E D 2 BRESEBIOKANIAE Y, BREEICALRE L7-i#bl e FiE T35 2 &,

14 #WELDEE
52 B9 D EBS AR R E 2R L,

15 #BRES
Oy els 5 5T4D 25 1 (IBExE54)
M E R B 25— FRfEE L e

16 FDfhOIER
OBBE RS
- GHS NS A R A v TV ROER « BT —4 U — MESFES
(20124F 6 A  —MAEENEAN AR LR TEWR)
« GHS xths— L&k « ZRAEICBT 5 T~ 3R - SDS fefitil e
(Fik 28 4F- 6 A RRFFESEE . BT BE)
NTATEGEN BRI (NITE) A—2A_—
REMIVEHIE Y AT & (ROFPEER)
GO EYA N (EAEEE)
- JISZ 7253:2012 TGHS IZH AL D fERAFEMEFROIEE— TV, (EERNOFRREDY
LT —H— K (SDS) |

AF—F— T, BARLEHK 77253:2012 [GHS |25 AVF MO ERA B ROGE T E— T~
v, VEEBNOFRRRONLZET —% 32—k (8DS) | (LATFIISI & 9) ICHEL TR SN TR Y, HEEDER
1%, JISIZHE->TWET,

AT —H — b, BEORELERNEHERT 720D S5 R L LT, ERSCATRIEENI, 5t
DOHT HIEHRA B FEE I RIS 2 b 0T, BfEFE¥ESL, ZhESEL LT BLOEMLCENT, fix
DB NEDFREIT)S UTo i b 72 AL E 25859 5 2 & DB TT,

Mo T, KF—=F 31— MI, WROREZHFETHHOTIEIRL, KTF—F 32— MMIEEH S TR0 BREEA
FNRZR SRUVMERRMIEN S D AlHEER N H Y £,

Uk

. NlPPON STEEL © 2019 NIPPON STEEL CORPORATION All Rights Reserved.



SéAHChangwonIntegratedSpeciaISteeI Material Safety & Health Data Sheet(MSDS)

[ This MSDS is compiled by the provisions of Korea's Industrial Safety and Health Law #41 specifies.]

1. Information about chemical product and manufacturer

a)  Product name: SUSXM7
b) Recommended use of the chemical and restrictions on use
Recommended use of the chemical

No Data
Restrictions on use of the Product
No Data
c)  Manufacturer/Supplier/Distributor Information
Name SeAH Changwon Integrated Special Steel
Address 147 Jeokhyeon-Ro, Seongsan-Gu Changwon, Keyongnam , Korea

Emergency phone Number
Safety & Environment Management Team
SangHun HAN  Tel +82 55 269 6149

2. Hazards identification
a) Hazard-Risk Classification
Self-heating substances : 1
Specific target organ toxicity (single exposure): 3 (Respiratory irritation)
Flammable solids: 2
Severe eye damage / eye irritation : 2
b) Label elements including precautionary statements

Symbol

Symbol Danger

Signal Word

H251 Self-heating; may catch fire

H335 May cause respiratory irritation

H360 May damage fertility or the unborn child

H370 Cause danage to organs

H372 Cause damage to organs through prolonged or repeated exposure
H413 May cause long lasting harmful effects to aquatic life

Precautionary Statement
Precautionary

P235+P410 Keep cool. Protect from sunlight.

P261 Avoid breathing dust/fume/gas/mist/vapours/spray.

P271 Use only outdoors or in a well-ventilated area.

P280 Wear protective gloves/protective clothing/eye protection/face protection.

P210 Keep away from heat/sparks/open flames/hot surfaces-No smoking.

P240 Ground/bond contatiner and receiving

P241 Use explosion-proof electrical/ventilating/lighting..../equipment.

P264 Wash...through after habding.

P202 Do not handle until all safety precautions have been read and understood.

P201 Obtain special instructions before use.

P222 Do not allow contact with air.

Response

P312 Call a POISON CENTER or doctor/physician if you feel unwell.

P304+P340 IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing.
P314 Get medical advice/attention if you feel unwell.

P305+P351+P338 IF IN EYES: Rinse cautinously with water for several minutes.Remove contact lenses, if present and easy to do. Continue rinsing.
P337+P313 Leaking gas fire: Do not extinguish, unless leak can be stopped safely. Get medical advice/attention.
P370+P378 In case of fire:

P307+P311 IF exposed: Call a POISON CENTER or doctor/physician.

P308+P313 IF exposed or concerned: Get medical advice/attention.

P301+P310 IF SWALLOWED: Immediately call a POISON CENTER or doctor.physician.

P321 Specific treatment (see...on this label)

Storage

P403+P233 Store in a well-vetilated place. Keep container tightly closed.

P405 Store locked up.

P407 Maintain air gap between stacks.pallets.

P413 Store bulk masses greater than ...kg at temperatures not exceeding ..

P420 Store away from other materials.

Disposal

P501 Dispose of contents/container to ...

1/14
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¢) Other Hazard.Risk which are not included in the classification criteria

A4(210x297)
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SeAH Changwon Integrated Special Steel
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3. Composition,

4. First aid

/Information on ingredients

Name Other Name CAS No. Content (%)
C CARBON 7440-44-0 Max. 0.02
Si SILICONPOWDER,AMORPHOUS 7440-21-3 0.20~0.40
Mn COLLOIDAL MANGANESE 7439-96-5 Max. 0.50
P REDPHOSPHOROUS 7723-14-0 Max. 0.03
S SULPHUR 7704-34-9 Max. 0.01
Ni NICKELELEMENT 7440-02-0 9~9.5
Cr CHROME 7440-47-3 17~17.50
Mo MOLYBDATE 7439-98-7 Max. 0.20
Cu COPPER 7440-50-8 3.40~3.50
Al Aluminummetal 7429-90-5 Max. 0.01
Fe Iron 7439-89-6 68.31~70.4
N - 7727-37-9 Max. 0.02

measures

a) Eye contact

b) Skin contact

¢) Inhalation

d) Ingestion

If it gets on your eyes, wash it carefully with water for a few minutes.

If possible, remove contact lenses.

Continue to wash.

If eve irritation persists, seek medical advice and advice.

If skin irritation develops, seek medical advice or advice.

Remove contaminated clothing and wash before reuse.

In the case of hot materials, immerse or wash affected areas in a large amount of cold water to remove
heat

Remove contaminated clothing and shoes and isolate contaminated areas.
If you feel unwell, seek medical advice (doctor).

Move to a place with fresh air.

If you feel uncomfortable, seek medical advice (doctor).

Wash your mouth.

e) Indication of immediate medical attention and notes for physician

5. Fire-Fighting measures
a) Suitable (and unsuitable) extinguishing media

Contact your health care provider and take special emergency measures such as follow-up investigations.
Keep medical personnel aware of the material and take protective measures

Use alcohol foam, carbon dioxide or water spray for digestion related to this material.
Use dry sand or earth for digestion.

b) ) Specific hazards arising from the chemical

Can decompose at high temperature to produce toxic gas

Container may explode on heating

Some can ride, but not easily ignite

Non-flammable material itself does not burn but decomposes on heating, resulting in corrosive / toxic
fumes

) Special protective equipment and precautions for fire-fighters

6. Accidental release measures

a)

C
Si

Be aware that it can be melted and transported at temperatures above flash point.
Keep safe distance and extinguish the fire

If it is impossible to digest, protect the surroundings and let the fire extinguish itself
Please note that it may be melted and transported.

Please note that it may be melted and transported.

Some are transported in flammable liquids.

Keep safe distance and extinguish the fireDrill ditches for the disposal of digestive waters and keep them from scattering.

Rescuers should wear appropriate protective equipment.

If it is impossible to digest, protect the surroundings and let the fire extinguish itself
Please note that some are carried in a highly flammable liquid.

If digestion is not possible, protect the surroundings and let the fire extinguish itself.
Be careful diffusion followed field since liquid gas is more havier than air.

Personal precautions, protective equipment and emergency procedures

Do not inhale dust or fume.

Do not enter if you do not need to enter or do not have protective equipment.
Remove all ignition sources.

Do not touch a damaged container or spill without adequate protection.

Note the substances and conditions to avoid

b) Environmental precautions and protective procedures

Prevent entry into waterways, sewers, basements and confined spaces.

©) Methods and materials for containment and cleaning up

A4(210x297)

You absorb the spilled it with inert material(ex. Dried sand or soil) and put in the chemical waste
container

Absorb the liquid and wash off the contaminated area with detergent and water.

If powder is leaked, prevent spread to use a plastic seat and keep dry condition.

SeAH Changwon Integrated Special Steel
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7. Handling and storage
a) Precautions for safe handling

Do not handle until all safety precautions have been read and understood.

Wash thoroughly after handling.

Do not eat, drink or smoke when using this product.

Follow all MSDS / label precautions, as product residues may remain after empty containers
Handle / store carefully.

Carefully open the stopper before opening.

Do not enter the storage area unless proper ventilation is available.

Be aware of the materials and conditions to be avoided

b) Conditions for safe storage

Store in lockable storage area

The empty drum should be completely drained, properly blocked and immediately returned to the drum
regulator or properly positioned

Stav awav from food and beveraaes

8. Exposure controls & personal protection
a) Control parameters (e.g. ocNpational exposure limit values, biological limit values) Internal Regulations
Internal Regulations

C
Si
Mn
P
S

ACGIH

TWA:5mg/m3 Total dust :#2

TWA:10mg/m3

TWA - 1 mg / m3 Manganese and inorganic compounds, TWA - 1 mg / m3 STEL - 3 mg / m3 fume
No Data

No Data

TWA: 0.1 mg / m3 nickel (soluble compound, acceptable basis)

TWA: 0.2 mg / m3 nickel (insoluble inorganic compound, acceptable basis)

TWA: 1 mqg / m3 nickel (metal, acceptable basis)

TWA:0.5mg/m3 Cr(Metal)

TWA: 10 mg / m3 insoluble, inhalationTWA: 5 mg / m3 insoluble, respirableTWA: 0.5 mg / m3 Water solubility,
TWA:1Img/m3STEL:2mg/m3 Cu(Dust and Mist) TWA:0.1mg/m3 Cu(Fume)

TWA:10mg/m3 Al(Metal dust)

No Data

No Data

No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data

Biological exposure Standard

C
Si
Mn
P
S
Ni
Cr
Mo
Cu
Al
Fe
N

No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data

b) Appropriate engineering controls

A4(210x297)

C
Si

Mn

Cu
Al

Fe

Keep air out below standard of air pollution exposure , in case of dust, fume and mist outbreak during
operation.

The equipment for wash and shower shall be installed on storage and use facilities.

Manage other engineering control for keeping below exposure standard by separation of process or local
ventilation system

Manage other engineering control for keeping below exposure standard by separation of process or local
ventilation system

The equipment for wash and shower shall be installed on storage and use facilities.

The equipment for wash and shower shall be installed on storage and use facilities.

Keep air out below standard of air pollution exposure , in case of dust, fume and mist outbreak during
operation.

The equipment for wash and shower shall be installed on storage and use facilities.

Keep air out below standard of air pollution exposure , in case of dust, fume and mist outbreak during
operation.

The equipment for wash and shower shall be installed on storage and use facilities.

Manage other engineering control for keeping below exposure standard by separation of process or local
ventilation system

The equipment for wash and shower shall be installed on storage and use facilities.

No Data

SeAH Changwon Integrated Special Steel
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c) Personal protective equipment
Respiratory protection

Eyes protection

Hand protection

Physica

No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data

No Data
No Data
No Data
No Data
You should wear
You should wear
You should wear
No Data
You should wear
You should wear
You should wear
No Data

C No Data

Si No Data
Mn No Data

P No Data

S You should wear
Ni You should wear
Cr You should wear
Mo No Data

Cu You should wear
Al You should wear
Fe You should wear
N No Data

| protection

C No Data

Si No Data

Mn No Data

P No Data

S You should wear
Ni You should wear
Cr You should wear
Mo No Data

Cu You should wear
Al You should wear
Fe You should wear
N No Data

9. Physical and chemical properties

a)

A4(210x297)

Appearance
physical state

color
Odour

Odour threshold

pH

Meting point/freezing point
Initial boiling point and boiling range

Flash point
Evaporation rate

Flammability (solid, gas)
Upper/lower flammability or explosive limits

Vapor pressure

Solubility

Vapor density
Relative density

reasonable P.P.E such as protection glasses etc..
reasonable P.P.E such as protection glasses etc..
reasonable P.P.E such as protection glasses etc..

reasonable P.P.E such as protection glasses etc..
reasonable P.P.E such as protection glasses etc..

reasonable P.P.E for protection from chemical material.

reasonable protection gloves.
reasonable protection gloves.
reasonable protection gloves.

reasonable protection gloves.
reasonable protection gloves.
reasonable chemically resistant gloves.

reasonable protection clothes.
reasonable protection clothes.
reasonable protection clothes.

reasonable protection clothes.
reasonable protection clothes.
reasonable chemically resistant clothes.

Partition coefficient: n-octanol/water
Auto-ignition temperature

Decomposition temperature
Viscosity

Molecular mass

SeAH Changwon Integrated Special Steel

Solid
Gray metallic
Odorless
No Data
No Data
No Data
1,451 °C
No Data
No Data
No Data
No Data
No Data
No Data
No Data
7.93

No Data
No Data
No Data
No Data
No Data
No Data
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10. Stability and reactivity
a) Chemical stability and possibility of hazardous reactions

C Instability at room temperature

Si It may ignite caused by friction, heat, spark and flame

Mn It may cause simulated and toxic gas in a fire.

P You could be severely burnt skin and eye when you contact molten metal
S Dust and fume may forms air and explosiveness mixture.

Ni It may reignite after extinguish the fire. It explosively reacts with water.
Cr It may ignite by fraction, heat, spark, flame.

Mo It is generated toxic gas since it breaks down at high temperature.

Cu Oxide In Metal fire is seriously health warning.

Al Danger of fire or explosion

Fe React with water vehemently

N Suffocation induction without self-awareness from fume

b) Conditions to avoid

C Friction, heat, spark and flame.

Si Keep away from heat/sparks/open flames/hot surfaces - No smoking

Mn Keep away from heat/sparks/open flames/hot surfaces - No smoking

P Storage under suitable temperature caused by Spontaneous combustion at room temperature
S Friction, heat, spark and flame.

Ni Friction, heat, spark and flame.

Cr Heat, spark and flame etc..ignition source

Mo Keep away from heat/sparks/open flames/hot surfaces - No smoking

Cu Keep away from heat/sparks/open flames/hot surfaces - No smoking ~ Friction, heat, spark and flame.
Al Heat, spark and flame etc..ignition source

Fe Friction, heat, spark and flame.

N Heat

c) Incompatible materials

C No Data

Si Water

Mn Water

P Don't exposure on air, Metal

S No Data

Ni Water

Cr Combustibility material, reducing material
Mo Combustibility material, reducing material
Cu Water

Al Water

Fe Water

N No Data

d) Hazardous decomposition products

C Irritant, Toxic gas

Si It might be generated very toxic gas caused by combustion during burn or heat separation.
Mn Irritant, corrosive, Toxic gas

P Irritant, corrosive, Toxic gas

S Irritant, Toxic gas

Ni Irritant, corrosive, Toxic gas

Cr corrosive/Toxic Hume Irritant, corrosive, Toxic gas

Mo It might be generated very toxic gas caused by combustion during burn or heat separation.
Cu Irritant, corrosive, Toxic gas

Al Irritant, corrosive, Toxic gas

Fe It might be generated very toxic gas caused by combustion during burn or heat separation.
N No Data

11. Toxicological information
a) Information on the likely routes of exposure

C No Data

Si No Data

Mn Stimulation ,hypothermy or pyrexy, sicchasia, vomit, diarrhea, head ache..
P Cause pulmonary congestion. Information of Have no side effects

S Respiration tract stimulation, difficulty with breathing simulation, eye stimulation, eye damage
Ni No Data

Cr No Data

Mo May cause simulation.

Cu No Data

Al It is possible for absorption caused by inhalation. 3Source : ICSC

Fe No Data

N No Data

b) Health hazards information

A4(210x297)

Acute toxic

C LD50 10000mg/kg Rat 3% SourceiInternationalUniformChemicallnformationDatabase(IUCLID)(http://ecb.jrc.it/esis)
Si LD50 3160mg/kgRa t% SourceIUCLID,NLM,TOMES
Mn LD50 9000mg/kg Rat X Source:3

P LD50 3.03mg/kg Rat 3 Source:lUCLID,2000

s LD50 50 00mg/kg Rat

Ni No Data

Cr No Data

Mo No Data

Cu No Data

Al No Data

Fe LD50 984mg/kg Rat % Source:3

N No Data

SeAH Changwon Integrated Special Steel
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Percutaneous
C
Si

Inhalation

No data

No data

No data

LD50 100mg/kg Rat
LD50 2000mg/kg Rabbit
No data

No data

No data

No data

No data

LD50 20000mg/kg Rat Guinea pig
No data

Steam LC50 64.4mg/fRat
No data

No data

No data

No data

No data

No data

LC50 6.3mg/IRat
No data

No data

No data

No data

Skin corrosive/ irritant

C

No Data

No Data

Stimulation (Rabbit)

No Data

No Data

No Data

No Data

No Data

No Data

No Data

Stimulation (Rabbit) 3 Source : IUCLID
Skin,Eyeandrespiratorylrritations:Contactwithliquidmaycausefrostbite&severeskinburns./Nitrogen, refrigeratedliquid

Serious eye damage/eye irritation

C
Si
Mn

No Data

Rabbit / Low Stimulation XSource: IUCLID
Rabbit eytex assay result : Low stimulation
No Data

No Data

No Data

It is possible for stimulation.

No Data

No Data

No Data

No Data
Skin,Eyeandrespiratorylrritations:Contactwithliquidmaycausefrostbite&severeskinburns./Nitrogen, refrigeratedliquid

Respiratory sensitization

C
Si

Skin sensitization

No Data

No Data

No Data

No Data

No Data

Asthma induction X Source : HSDB
Respiratory organ hypersensitiveness
No Data

No Data

No Data

No Data

No Data

No Data
No Data
No Data
No Data
No Data
Skin hypersensitiveness Source : HSDB
Skin hypersensitiveness from Chrome ion
No Data
No Data
No Data
No Data
No Data
No Data

SeAH Changwon Integrated Special Steel
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Carcinogenicity
Industrial Safety and Health Law

C No Data
Si No Data
Mn No Data
P No Data
S No Data
Ni Carcinogenicity special management material
Cr No Data
Mo No Data
Cu No Data
Al No Data
Fe No Data
N No Data

Notice of Ministry of Employment and Labor

C No Data
Si No Data
Mn No Data
P No Data
S No Data
Ni 2
Cr 1A : chromium ore, finishing product
Mo No Data
Cu No Data
Al No Data
Fe No Data
N No Data
IARC
C No Data
Si No Data
Mn No Data
P No Data
S No Data
Ni Group 2B Nickel, metallic and alloys
Cr Group 3 Chromium, metallic
Mo No Data
Cu No Data
Al No Data
Fe No Data
N No Data
OSHA
C No Data
Si No Data
Mn No Data
P No Data
S No Data
Ni No Data
Cr No Data
Mo No Data
Cu No Data
Al No Data
Fe No Data
N No Data
ACGIH
C No Data
Si No Data
Mn No Data
P No Data
S No Data
Ni A5
Cr A4 (1A : chromium ore, finishing product(chromium acid))
Mo No Data
Cu No Data
Al A4 Aluminum insoluble compounds
Fe No Data
N No Data
NTP
C No Data
Si No Data
Mn No Data
P No Data
N No Data
Ni R
Cr No Data
Mo No Data
Cu No Data
Al No Data
Fe No Data
N No Data
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EU CLP

No Data
No Data
No Data
No Data
No Data
Carc. 2

No Data
No Data
No Data
No Data
No Data
No Data

Germ Cell Mutagenicity

No Data
No Data
No Data
No Data
No Data
No Data
Chromosome aberration test of white rat
No Data
No Data
No Data
No Data
No Data

Reproduction-toxicity

C
Si

No Data
No Data

embryo causing death and malformation embryo(Brain escape) at mouse (4)

No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data

Specific target organ toxicity(single exposure)

This dust creates law stimulation for lung
No Data

Make a pneumonia (4)

No Data

No Data

Respiratory organ and kidney(pneumonia etc.) Xsource : ICSC2001, ATSDR (2005)

respiratory tract stimulation at human

No Data

Upper respiratory tract stimulation by hume
No Data

No Data

Liquid is a reason of frostbite XSource : International Chemical Safety Cards

Specific target organ toxicity(repeated exposure)

No Data

No Data

Effect for Respiratory organ or nervous system (4)

No Data

No Data(EU Directive 67/548/EEC)

Respiratory organ *Source : ICSC2001, ECETOC TR33 (1989)
No Data

Upper respiratory tract stimulation 3Source: CERI Hazard data(2002)
Injury of liver at Human

Effect for lung, if it is exposed repeatedly Xsource : ICSC
No Data

No Data

Aspiration hazard

No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data

SeAH Changwon Integrated Special Steel
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12. Ecological information
a) Aquatic and terrestrial ecotoxicity

Fishes
C
Si

Crustacean

Birds

No Data

LC50 573.511 mg/t 96 hr >source : ECOSAR
LC50 50 mg/€ 96 hr

LC50 0.006 mg/t 96 hr

LC50 866 mg/¢ 96 hr Brachydanio rerio *source : UBA, IUCLID

No Data

No Data

LC50 800 mg/£ 96 hr

LC50 0.37 mg/t 96 hr

No Data

LC50 13.6 mg/t 96 hr Xsource : IUCLID
No Data

No Data

LC50 555.190 mg/t 48 hr Xsource : ECOSAR
No Data

EC50 0.03 mg/t 48 hr

EC50 48 hr Daphnia magna *source : ECOTOX
No Data

No Data

No Data

EC50 0.0318 mg/t 48 hr

No Data

No Data

No Data

No Data

LC50 318.927 mg/f 96 hr source : ECOSAR
No Data

No Data

No Data

No Data

No Data

No Data

LC50 0.092 mg/t 15 hr
No Data

No Data

No Data

b) Persistence and degradability

Persistence
C
Si

Mn
P
S

Ni
Cr

Mo

Cu
Al
Fe
N

Degradability
C
Si

Mn
P
S

Ni
Cr

Mo

Cu
Al
Fe
N

0.78logKow Xsource:QuantitativeStructureActivityRelation(QSAR)

No Data

No Data

-0.27logKow

0.23logKow

No Data

No Data
0.23logKow3%source:SRC(Accesson)an2006)
-0.57logKow

No Data

No Data

0.67logKow 3source:NationalLibraryofMedicine/HazardousSubstances

No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data

©) Bioaccumulative potential

A4(210x297)

Accumulation
C
Si

1.378%source:QuantitativeStructureActivityRelation(QSAR)

No Data
No Data
281000
No Data
No Data
No Data
No Data
5830
No Data
No Data
No Data

SeAH Changwon Integrated Special Steel
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Biodegradable

d) Mobility in soil
C
Si

e) Other adverse effects

13. Disposal considerations

a) Disposal method

b) Disposal recaution
C
Si

14. Transport information

a) UN No.
C
Si

A4(210x297)

No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data

No Data
No Data
No Data
No Data
No Data
No Data
logKow=0.23(3)
No Data
No Data
No Data
No Data
No Data

No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data

Crustacean:NOEC(Daphniamagna)>100mg/L/48hrZ X{:IUCLID

No Data
No Data

Dispose of contents/container to specified contents
Dispose of contents/container to specified contents
Dispose of contents/container to specified contents
Dispose of contents/container to specified contents

Handle way of cohesion, precipitation, filter, dehydration after handle way with reaction of neutralization, oxidation, deoxidation

Dispose of contents/container to specified contents
No Data

Dispose of contents/container to specified contents
Dispose of contents/container to specified contents
Dispose of contents/container to specified contents
Dispose of contents/container to specified contents
No Data

Dispose of contents/container to specified contents
No Data
No Data
No Data
Dispose of contents/container to specified contents
Dispose of contents/container to specified contents
Dispose of contents/container to specified contents
Dispose of contents/container to specified contents
Dispose of contents/container to specified contents
No Data
Dispose of contents/container to specified contents
No Data

1362
1346
3089
1381
1350
3089
No Data
3089
3089
1396
3089
1066

in Wastes Control Act.
in Wastes Control Act.
in Wastes Control Act.
in Wastes Control Act.

in Wastes Control Act.

in Wastes Control Act.
in Wastes Control Act.
in Wastes Control Act.
in Wastes Control Act.

in relevant regulations

in relevant regulations
in relevant regulations
in relevant regulations
in relevant regulations
in relevant regulations

in relevant regulations

SeAH Changwon Integrated Special Steel
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b) UN proper shipping na
C

c) Transport hazard class

Si

d) Packing group

C
Si

€) Marine pollution

f) Special precaution which a user to be aware of or needs to comply with in connection with transport or conveyance either within or outside their premises

A4(210x297)

me

CARBON, ACTIVATED

SILICONPOWDER, AMORPHOUS

METAL POWDER, FLAMMABLE, N.O.S.

PHOSPHORUS, AMORPHOUS

SULPHUR

METAL POWDER FLAMMABLE, N.O.S.

No Data

METAL POWDER FLAMMABLE, N.O.S.(METALPOWDER FLAMMABLE,N.O.S)
METAL POWDER,FLAMMABLE, N.O.S.(METALPOWDER FLAMMABLE,N.O.S.)
ALUMINIUMPOWDER,UNCOATED

METAL POWDER,FLAMMABLE, N.O.S.(METALPOWDER FLAMMABLE,N.O.S.)
NITROGEN,COMPRESSED

No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
Applicable
Applicable
No Data
No Data

Emergency procedure in fire

F-A
F-A
F-G
F-A
F-A
F-G
No Data
F-G
F-G
F-G
F-G
F-C

Emergency procedure in spill

S-)
S-G
S-G
S-)
S-G
S-G
No Data
S-G
S-G
S-0
S-G
S-v

SeAH Changwon Integrated Special Steel
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15. Regulatory information
a) Industrial Safety and Health Act

C Exposure standard setting materials
Si Exposure standard setting materials
Working environment measurement object material(Term : 6 Month),
Mn Management object harmful material,
Special medical examination object material(Term : 12 month),Exposure standard setting materials
P Not applicable
S Not applicable
Working environment measurement object material(Term : 6 Month),
Ni Management object harmful material,Special medical examination object material(Term : 12 month),

Exposure standard setting materials
Working environment measurement object material(Term : 6 Month),

Cr Management object harmful material,Special medical examination object material(Term : 12 month)
,Exposure standard setting materials

Mo Exposure standard setting materials

Cu Working environment measurement object material(Term : 6 Month),Management object harmful material, Special medical examination object material(Term : 12 month),Exposure standard setting material
Al Working environment measurement object material(Term : 6 Month),Management object harmful material,Special medical examination object material(Term : 12 month),Exposure standard setting material
Fe Management object harmful material

N Not applicable

b) Toxic Chemical Control Act

C Not applicable
Si Not applicable
Mn Not applicable
P Not applicable
S Not Applicable
Ni Not applicable
Cr Not applicable
Mo Not applicable
Cu Not applicable
Al Not applicable
Fe Not applicable
N Not applicable

c) Dangerous Material Safety Control Act

C Not applicable
Si #2 Metallic500kg
Mn Not applicable

P Not applicable

S #2 white phosphorus 100kg
Ni Not applicable
Cr Not applicable
Mo Not applicable
Cu Not applicable
Al Not applicable
Fe Not applicable
N Not applicable

d) Wastes Management Act

C Specified waste
Si Specified waste
Mn Not Applicable
P Not Applicable
S Specified waste
Ni Not Applicable
Cr Not Applicable
Mo Not Applicable
Cu Not Applicable
Al Not Applicable
Fe Not Applicable
N Not Applicable

e) Other requirements in domestic and other countries
Regulation of Domestic
Persistent organic pollutant management Act

C Not Applicable
Si Not Applicable
Mn Not Applicable
P Not Applicable
S Not Applicable
Ni Not Applicable
Cr Not Applicable
Mo Not Applicable
Cu Not Applicable
Al Not Applicable
Fe Not Applicable
N Not Applicable

13/14
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Regulation of foreign

American’s Management Information(OSHA Regulation)

C
Si

American’s Management Information (CERCLA Regulation)

American’s Management Information (EPCRA 302 Regulation)

C
Si

American’s Management Information (EPCRA 304 Regulation)

American’s Management Information (EPCRA 313 Regulation)

C
Si

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

Not Applicable
Not Applicable
Not Applicable
0.453599g 1lb
Not Applicable
45.3599kg 100Ib
2267.995kg 5000lb
2267.995kg 50001b
2267.995kg 5000lb
2267.995kg 5000lb
Not Applicable
Not Applicable

Not Applicable
Not Applicable
Not Applicable
45.3599kg 100lb
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

Not Applicable
Not Applicable
Not Applicable
0.453599g 1lb
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

Not Applicable
Not Applicable
Applicable
Applicable
Not Applicable
Applicable
Applicable
Applicable
Applicable
Applicable
Not Applicable
Not Applicable

American’s Management Information (Material of Rotterdama Agreement)

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

SeAH Changwon Integrated Special Steel
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American’s Management Information (Material of Stockholm Agreement)

C Not Applicable
Si Not Applicable
Mn Not Applicable
P Not Applicable
S Not Applicable
Ni Not Applicable
Cr Not Applicable
Mo Not Applicable
Cu Not Applicable
Al Not Applicable
Fe Not Applicable
N Not Applicable

American’s Management Information (Material of Montreal Protoco)

C Not Applicable
Si Not Applicable
Mn Not Applicable
P Not Applicable
S Not Applicable
Ni Not Applicable
Cr Not Applicable
Mo Not Applicable
Cu Not Applicable
Al Not Applicable
Fe Not Applicable
N Not Applicable

EU Classification information(Decide Classification Result)

C Not Applicable

Si Not Applicable
Mn Not Applicable

P F,R17T+;R26/28C;R35N;R50
S Not Applicable

Ni Carc.Cat.3; R40R43
Cr Not Applicable
Mo Not Applicable

Cu Not Applicable

Al F,R15-17

Fe Not Applicable

N Not Applicable

EU Classification information (Hazard Statement)

C Not Applicable
Si Not Applicable
Mn Not Applicable
P R17,R26/28,R35,R50
S Not Applicable
Ni R40,R43
Cr Not Applicable
Mo Not Applicable
Cu Not Applicable
Al R15R17
Fe Not Applicable
N Not Applicable

EU Classification information (Safety Statement)

C Not Applicable
Si Not Applicable
Mn Not Applicable
P $1/2,55,526,538,545,561
S Not Applicable
Ni $2,522,536
Cr Not Applicable
Mo Not Applicable
Cu Not Applicable
Al $2,57/8,543
Fe Not Applicable
N Not Applicable

16. Other information
a) Information source and references
This MSDS is compiled by the provisions of Korea's Occupational Safety & health Agency.
b) Issuing date
19-Nov-15
©) Revision number and date
Revision number
1
Final Revision Date
08-Aug-19
d) Others

15/14
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Safety Data Sheet

Version No. O1/EN (according to Regulation EC 1907/2006) p OSCO
Revision 2ND
Printing date 3 Jul 2015

1. DENTIFICATION OF SUBSTANCE / MIXTURE AND OF THE COMPANY/UNDERTAKING

1.1 Product identifier
Trade name COLD ROLLED 300 SERIES STAINLESS STEEL COIL (representative steel grade)
Registration no. POSCO Code Number: 053

1.2 Relevant identified uses of substance or mixture and uses advised against
Identified uses

1.3 Details of the supplier of the safety data sheet

Company POSCO
5 Dongchon-dong, Nam-gu, Pohang-si, Gyeongsangbuk-do 790-360, Korea
Telephone 82-54-220-0114, 82-54-220-6000
E-mail
1.4 Emergency telephone number 82-54-220-7021, 7046

This number is serviced during office hours only.

2. HAZARDS IDENTIFICATION

2.1 Classification of the substance or mixture
2.1.1 Classification according to Regulation (EC) No 1272/2008 [CLP]
STOT-Single exposure Cat 3
2.1.2. Classification according to Directive 1999/45/EC
In accordance with Directive 1999/45/EC, the product does not need to be classified nor labeled.
2.2 Label elements

Symbol @

Signal word Warning

Hazard Statement H335 May cause respiratory irritation

Precautionary statement

- Prevention P261 Avoid breathing dust/fume/gas/mist/vapours/spray.
P271 Use only outdoors or in a well-ventilated area.

- Response P312 Call a POISON CENTER or doctor/physician if you feel unwell.
P304 + P340 IF INHALED: Remove victim to fresh air and keep at rest in a position
comfortable for breathing.

- Storage P405 Store locked up.
P403 + P233 Store in a well-ventilated place. Keep container tightly closed.

- Disposal P501 Dispose of contents/container to in accordance with local/regional/national/
international regulation

2.3. Other hazards
HMIS Hazard Rating:

COMPONENTS HEALTH FLAMMABILITY REACTIVITY
Fe (Iron) 1 3 0
Cr (Chromium) 1 3 0
Ni (Nickel) No data available No data available No data available
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Safety Data Sheet

Version No. 01/EN (according to Regulation EC 1907/2006) pOSCO
Revision 2ND
Printing date 3 Jul 2015

COMPONENTS HEALTH FLAMMABLITY REACTIVITY

Mn (Manganese) 1 3 1

3. COMPOSITION / INFORMATION ON INGREDIENTS

3.1 Mixture
Components % Classification
Not a hazardous substance or mixture according to Regulation (EC) No.
Fe (Tron) 1272/2008.
Balance

(CAS 7439-89-6)

This substance is not classified as dangerous according to Directive
67/548/EEC.

Cr (Chromium)
(CAS No. 7440-47-3)

(18.1-187) %

Classification according to Regulation (EC) No 1272/2008 [EU-GHS/CLP]
Acute aquatic toxicity: Cat. 1

S

- Signal word: WARNING
- H400 Very toxic to aquatic life.
- P273 Avoid release to the environment.

This substance is not classified as dangerous according to Directive
67/548/EEC.

Ni (Nickel)
(CAS No. 7440-02-0)

(8.1-8.5) %

Classification according to Regulation (EC) No 1272/2008 [EU-GHS/CLP]
Skin sensitisation (Category 1)
Carcinogenicity (Category 2)
Specific target organ toxicity - repeated exposure (Category 1)
Chronic aquatic toxicity (Category 3)

&b

- Signal word: DANGER

- H317 May cause an allergic skin reaction.

- H351 Suspected of causing cancer.

- H372 Causes damage to organs through prolonged or repeated exposure.
- H412 Harmful to aquatic life with long lasting effects.

- P273 Avoid release to the environment.

- P280 Wear protective gloves.

- P314 Get medical advice/ attention if you feel unwell.

Classification according to EU Directives 67/548/EEC or 1999/45/EC

T Toxic

- R40 Limited evidence of a carcinogenic effect.

- R43 May cause sensitization by skin contact.
- R48/23 Toxic: danger of serious damage to health by prolonged exposure
through inhalation.
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Safety Data Sheet

Version No. 01/EN (according to Regulation EC 1907/2006) pOSCO
Revision 2ND
Printing date 3 Jul 2015

Components % Classification

Classification according to Regulation (EC) No 1272/2008 [EU-GHS/CLP]
Substances, which in contact with water, emit flammable gases: Cat. 1

&

- H260 In contact with water releases flammable gases which may ignite
spontaneously.

- P223 Keep away from any possible contact with water, because of violent
reaction and possible flash fire.

- P231 + P232 Handle under inert gas. Protect from moisture.

(1.0-13) % - P370 + P378 In case of fire: Use dry sand, dry chemical or alcohol-
resistant foam for extinction.

Mn (Manganese)
(CAS No. 7439-96-5)

- P422 Store contents under inert gas.
Classification according to EU Directives 67/548/EEC or 1999/45/EC
Highly flammable. Contact with water liberates extremely flammable gases.

¥y

- R11 Highly flammable.
- R15 Contact with water liberates extremely flammable gases.

- 543 In case of fire, use fire-fighting equipment on basis class D.

* All commercial steel products may contain small amounts of various elements in addition to those specified. These small quantities (less
than 0.1%) may exist as intentional additions, or as "trace” or “residual” elements that generally originate in the raw materials used. These
elements may include: aluminium, antimony, arsenic, boron, cadmium, calcium, chromium, cobalt, columbium, copper, lead, molybdenum,

tin, vanadium, and zirconium.

4. FIRST AID MEASURES

4.1 Description of first aid measures
This formed solid metal product poses little or no immediate health or fire hazard. When product is subjected to welding,
burning, grinding, melting, sawing, brazing, or other similar machining activities, potentially hazardous airborne particulate
and fumes may be generated and should be evaluated by an industrial hygienist.

Inhalation For over-exposure to airborne fumes and particulate, remove exposed person to fresh air.
If breathing is difficult or has stopped, administer artificial respiration or oxygen as
indicated. Seek medical attention promptly. Metal fume fever may be treated by bed rest,
and administering a pain and fever reducing medication.

Skin contact Not anticipated to pose a significant skin hazard. However, should dermatitis develop,
wash affected area thoroughly with mild soap and water. I irritation or other symptoms
develop, seek medical attention. Remove contaminated clothing. If thermal burn has
occurred, flush area with cold water and seek medical attention. If mechanical abrasion
has occurred, seek medical attention.

Eye contact Treat for foreign body in the eye. Flush with large amounts of clean water to remove
particles. Seek medical attention if irritation persists.

Ingestion Not considered an ingestion hazard.
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Safety Data Sheet

Version No. O1/EN (according to Regulation EC 1907/2006) p OSCO
Revision 2ND
Printing date 3 Jul 2015

5. FIRE FIGHTING MEASURES

5.1 Extinguishing media
Do not use water on molten metal.
5.2 Special hazards arising from the substance or mixture
When product is subjected to welding, burning, grinding, melting, sawing, brazing, or other similar machining activities,
potentially hazardous airborne particulate and fumes may be generated.
At temperatures above the melting point, fumes containing metal oxides and other alloying elements may be liberated.
5.3 Adyvice for firefighters
Fire fighters are to wear full protective equipment, including full bunker gear and SCBA respiratory protection.
5.4 Special Information
Steel products do not present fire or explosion hazards under normal conditions. But, molten metal may react violently
with water. High concentrations of metallic fines in the air may present an explosion hazard.

6. ACCIDENTAL RELEASE MEASURES

6.1 Personal precautions, protective equipment and emergency procedures
Not applicable to steel in solid state. For spills involving finely divided particles, clean-up personnel should be protected
against contact with eyes and skin. If material is in a dry state, avoid inhalation of dust.

6.2 Environmental precautions
Do not release into sewers or waterways.

6.3 Methods and material for containment and cleaning up
Fine, dry material should be removed by vacuuming or wet sweeping methods to prevent spreading of dust. Avoid using
compressed air. Do not release into sewers or waterways.
Collect material in appropriate, labeled containers for recovery or disposal in accordance with federal, state, and local
regulations.

7. HANDLING AND STORAGE

7.1 Precautions for safe handling
Operations with the potential for generating high concentrations of airborne particulates should be evaluated and
controlled as necessary. Practice good housekeeping. Avoid breathing metal fumes and/or dust.

7.2 Conditions for safe storage, including any incompatibilities
Store away from acids and incompatible materials.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

8.1 Occupational exposure limits

Components Local (TWA) OSHA (PEL) ACGH (TLV)
Fe (Tron) 5 mg/m3 10 mg/m?3 5 mg/m3
Cr (Chromium) 05 mg/m3 0.5 mg/m3 0.5 mg/m3
Ni (Nickel) 1 mg/m3 1 mg/m3 1 mg/m3
Mn (Manganese) 1 mg/m3 5 mg/m3 1 mg/m3
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Safety Data Sheet

(according to Regulation EC 1907/2006)

POSCO

8.2 Appropriate engineering controls

Use controls as appropriate to minimize exposure to metal fumes and dusts during handling operations. Use lifting and

work devices, e.g., crane, hoist, etc, within rated capacities and in accordance with manufacturer's instructions when

handling these products.

(1) avoid breathing dust and fume

(2) evaluate potential employee exposure

(3) minimize generation of airborne emissions

(4) maintain surfaces free as practical of accumulated material

(5) use protective clothing as specified by an industrial hygienist or safety professional where exposure levels may be

excessive

(6) do not smoke in work area

(7) wash hands before eating, drinking or smoking and after handling,

(8) change contaminated clothing before leaving work premises.

Ventilation: Provide general or local exhaust ventilation systems to minimize airborne concentrations. Local exhaust

ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source.

Administrative Controls: Do not use compressed air to clean-up spills.

8.3 Personal protection equipment

Respiratory protection

Skin and eye protection

Seek professional advice prior to respirator selection and use. Follow OSHA respirator
regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. Select
respirator based on its suitability to provide adequate worker protection for given working
conditions, level of airborne contamination, and presence of sufficient oxygen.

For operations which result in elevating the temperature of the product to or above its
melting point or result in the generation of airborne particulates, use protective clothing,
gloves and safety glasses to prevent skin and eye contact. Contact lenses should not be
worn where industrial exposures to this material are likely. Use safety glasses or goggles as
required for welding, burning, sawing, brazing, grinding or machining operations. Protective
gloves should be worn as required for welding, burning or handling operations.

9. PHYSICAL & CHEMICAL PROPERTIES

9.1 Information on basic physical and chemical properties

Properties Product Fe (Tron) Cr (Chromium) Ni (Nickel) Mn
(Manganese)
Appearance Solid Solid Solid Solid Solid
Odor odourless odc;;;vliess No data No data No data
Odor threshold No data No data No data No data No data
pH Not applicable | Not applicable No data No data No data
Melting point/Freezing point ~2750 °F 1538 °C 1857 °C 1453 °C 1244 °C
Boiling point and range Not applicable 2861 °C 2672 °C 2732 °C 1962 °C
Flash point No data Not applicable Not applicable Not applicable Not applicable
Evaporation rate Not applicable No data No data No data No data
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Properties Product Fe (Tron) Cr (Chromium) Ni (Nickel) Mn
(Manganese)

Flammability (solid, gas) No data No data No data No data No data
gfpﬁﬁg\llz"\ll;rﬂ?:mmab'“ty or No data No data No data No data No data
Vapor pressure Not applicable Not applicable No data 1810 °C No data
Vapor density Not applicable No data No data No data No data
Relative density 7.85 g/mL No data 7.14 g/mL 8.9 g/mL 7.3 g/mL
Solubility Insoluble Insoluble Insoluble Insoluble Insoluble
:?;tclzﬁnnor;(\j;ftf;crlent: No data Not applicable No data No data No data
Auto-ignition temperature No data No data No data No data No data
Decomposition temperature No data No data No data No data No data
Viscosity No data No data No data No data No data
Explosive properties No data Not explosive No data No data No data
Oxidizing properties No data nOt;)l(?(ler:;d a No data No data No data

10. STABLLITY AND REACTIVITY

10.1 Reactivity

10.2 Chemical stability

10.3 Possibility of hazardous reactions
10.4 Conditions to avoid

10.5 Incompatible materials

10.6 Hazardous decomposition products

No data available

Steel products are stable under normal storage and handling conditions.
No data available

Storage with strong acids or calcium hypochlorite

Will react with strong acids to form hydrogen. Iron oxide dusts in contact
with calcium hypochlorite evolve oxygen and may cause an explosion.
Thermal oxidative decomposition of steel products can produce fumes
containing oxides of iron and manganese as well as other alloying
elements.

11. TOXICOLOGICAL INFORMATION

11.1 Routes of exposure

11.2 Information on toxicological effects
Acute toxicity
Fe (Iron) (CAS 7439-89-6)
Cr (Chromium) (CAS No. 7440-47-3)
Ni (Nickel) (CAS No. 7440-02-0)
Mn (Manganese) (CAS No. 7439-96-5)
Skin corrosion/irritation
Fe (Iron) (CAS 7439-89-6)

Inhalation. Steel products in the natural state do not present an
inhalation, ingestion or contact hazard. However, operations such as
burning, welding, sawing, brazing, machining and grinding may result in
the following effects if exposures exceed recommended limits

No LC50 or LD50 has been established for the mixture as a whole.
LD50: 3000 mg/kg oral (Rat)
No data available
LD50: 9000 mg/kg (Rat)
LD50: 984 mg/kg (Rat)
No information is available for the product as a mixture
No skin irritation
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Cr (Chromium) (CAS No. 7440-47-3)

Ni (Nickel) (CAS No. 7440-02-0)

Mn (Manganese) (CAS No. 7439-96-5)
Serious eye damage/irritation

Fe (Iron) (CAS 7439-89-6)

Cr (Chromium) (CAS No. 7440-47-3)

Ni (Nickel) (CAS No. 7440-02-0)

Mn (Manganese) (CAS No. 7439-96-5)
Respiratory or skin sensitisation

Fe (Iron) (CAS 7439-89-6)

Cr (Chromium) (CAS No. 7440-47-3)

Ni (Nickel) (CAS No. 7440-02-0)

Mn (Manganese) (CAS No. 7439-96-5)
Germ cell mutagenicity

Fe (Iron) (CAS 7439-89-6)

Cr (Chromium) (CAS No. 7440-47-3)

Ni (Nickel) (CAS No. 7440-02-0)

Mn (Manganese) (CAS No. 7439-96-5)
Carcinogenicity

Fe (Iron) (CAS 7439-89-6)

Cr (Chromium) (CAS No. 7440-47-3)

Ni (Nickel) (CAS No. 7440-02-0)

Mn (Manganese) (CAS No. 7439-96-5)

Reproductive toxicity
Fe (Iron) (CAS 7439-89-6)

Cr (Chromium) (CAS No. 7440-47-3)
Ni (Nickel) (CAS No. 7440-02-0)
Mn (Manganese) (CAS No. 7439-96-5)

No data available
No data available
Slight irritating (rabbit)
No information is available for the product as a mixture
No eye irritation (Rabbit) - OECD Test Guideline 405
may cause Irritating
No data available
Slight irritating (rabbit)
No information is available for the product as a mixture
Did not cause sensitisation on laboratory animals.
Respiratory sensitizer
May cause sensitisation by skin contact.
No data available
No information is available for the product as a mixture
Not mutagenic in Ames Test.
Cromosome aberration test - Positive (rats)
No data available
No data available
The International Agency for Research on Cancer (JARC), the National
Toxicology Program (NTP), and OSHA do not list steel products as
carcinogens.
IARC: No component of this product present at levels greater than or
equal to 0.1% is identified as probable, possible or confirmed human
carcinogen by IARC.
IARC: 3 - Group 3: Not classifiable as to its carcinogenicity to humans
(Chromium)
This product is or contains a component that is not classifiable as to its
carcinogenicity based on its JARC, ACGHH, NTP, or EPA classification.
Limited evidence of carcinogenicity in animal studies
IARC: 2B - Group 2B: Possibly carcinogenic to humans (Nickel)
ACGH: Group Al (confirmed human carcinogen)
NTP: Group 2 (reasonably anticipated to be a human carcinogen)
IARC: No component of this product present at levels greater than or
equal to 0.1% is identified as probable, possible or confirmed human
carcinogen by IARC.

Did not show teratogenic effects in animal experiments. Animal testing
did not show any effects on fertility.

No data available

No data available

Fertility Test (mouse): Embryonic lethality, fetal malformations
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(according to Regulation EC 1907/2006) pOSCO

STOT-single exposure
Fe (Iron) (CAS 7439-89-6)

Cr (Chromium) (CAS No. 7440-47-3)
Ni (Nickel) (CAS No. 7440-02-0)

Mn (Manganese) (CAS No. 7439-96-5)

STOT-repeated exposure

Fe (Iron) (CAS 7439-89-6)

Cr (Chromium) (CAS No. 7440-47-3)
Ni (Nickel) (CAS No. 7440-02-0)

Mn (Manganese) (CAS No. 7439-96-5)

Aspiration hazard
Potential health effects

The substance or mixture is not classified as specific target organ
toxicant, single exposure.
Causes respiratory tract irritation in humans
Pneumonia, pulmonary edema, may cause Kidney problems
Causes of pneumonia
Individuals with chronic respiratory disorders (i.e., asthma, chronic
bronchitis, emphysema, etc.) may be adversely affected by any fume or
airborne particulate matter exposure.
The substance or mixture is not classified as specific target organ
toxicant, repeated exposure.
No data available
Asthma, pulmonary fibrosis
Causes respiratory tract and nervous system
No data available
- Inhalation: May be harmful if inhaled. May cause respiratory tract
irritation.
- Ingestion: May be harmful if swallowed.
- Skin: May be harmful if absorbed through skin. May cause skin irritation.
- Eyes: Causes eye irritation.

12. ECOLOGICAL INFORMATION

12.1 Ecotoxicity

Fe (Iron)(CAS 7439-89-6)
Cr (Chromium) (CAS No. 7440-47-3)

Ni (Nickel) (CAS No. 7440-02-0)

Mn (Manganese) (CAS No. 7439-96-5)
12.2 Persistence and degradability
12.4 Bioaccumulative potential

Fe (Tron)(CAS 7439-89-6)

Cr (Chromium) (CAS No. 7440-47-3)

Ni (Nickel) (CAS No. 7440-02-0)
Mn (Manganese) (CAS No. 7439-96-5)

No data available for the product as a whole. However, individual
components of the product have been found to be toxic to the
environment. Metal dusts may migrate into soil and groundwater and be
ingested by wildlife.

LC50: 13.6 mg/L (Fish, 96 hr)

mortality NOEC: 12 mg/L (Pimephales promelas, 7 d)

mortality LOEC: 2.4 mg/L (Pimephales promelas, 7 d)

LC50: 1.3 mg/L (Cyprinus carpio (Carp), 96 h)

EC50: 1 mg/L (Daphnia magna (Water flea), 48 h)

EC50: 40 mg/L (Daphnia magna (Water flea), 48 h)
No data available

No data available

Oncorhynchus mykiss (rainbow trout) - 30 d- 1,33 ug/I
Bioconcentration factor (BCF): 1,03 - 1,22

No data available

No data available
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12.5 Mobility in soil

No data available for the product as a whole. However, individual
components of the product have been found to be absorbed by plants
from soil.

13. DISPOSAL CONSIDERATIONS

13.1 Disposal instructions

13.2 Waste from residues / unused
products

13.3 Contaminated packaging

Any excess product can be recycled for further use, disposed in an
appropriately permitted waste landfill, or disposed by other methods in
accordance with local, state, and federal regulations.

Steel scrap should be recycled whenever possible. Product dusts and fumes
from processing operations should also be recycled, or classified by a
competent environmental professional and disposed of in accordance with
applicable federal, state or local regulations.

Follow applicable Federal, state and local regulations. Observe safe handling
precautions.

14. TRANSPORT INFORMATION

Not a hazardous material for DOT shipping.

14.1 UN number

14.2 UN proper shipping name
14.3 Transport hazard class(es)
14.4. Packing group

14.5. Environmental hazards
14.6. Special precautions for user

No data available

Not dangerous goods
No data available

No data available

No

No data available

15. REGULATORY INFORMATION

15.1 Regulatory information

The following listing of regulations relating to a POSCO product may not be complete and should not be solely relied

upon for all regulatory compliance responsibilities. This product and/or its constituents are subject to the following

regulations. And those followings are described (listed) by counting of first importance to USA.
This safety datasheet complies with the requirements of Regulation (EC) No. 1907/2006.

Regulations in Korea

OSHA Regulations

EPA Regulations:

Individual components of the product are regulated under Industrial Safety
And Health Act, Toxic Chemicals Control Act and Fire Services Act.

Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-1-A): The product as a
whole is not listed. However, individual components of the product are
listed.

- RCRA(40CFR261): Steel scrap is not regulated as a solid waste or a
hazardous waste under this act. ¥ product dusts and/or fumes from
processing operations are not recycled, they are considered to be a solid
waste and may be classified as a hazardous waste depending on the
toxicity characteristics of the dust as defined within 40CFR261.24.
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- CERCLA Hazardous Substance (40 CFR 302.4): The product as a whole is
not listed. However, individual components of the product are listed:
Copper (Reportable Quantity (RQ)-5000#). Manganese compounds are also
listed although no reportable quantity is assigned to this generic or broad
class.
- SARA 311/312 Codes (40CFR370): Inmediate (acute) health hazard and
delayed (chronic) health hazard.
- SARA 313 (40CFR372.65): Manganese is subject to SARA 313 reporting
requirements. Please note that if you prepackage or redistribute this
product to industrial customers, SARA 313 requires that a notice be sent to
those customers.

State Regulations in USA The product as a whole is not listed in any state regulations. However,
individual components of the product are listed in various state regulations.
- Pennsylvania Right to Know: Contains regulated material in the following
categories
: Hazardous Substances: Calcium, Silicon and Sulfur.
: Environmental Hazards: Aluminum, Copper and Manganese.
- New Jersey Right to Know: Contains regulated material in the following
categories:
: Hazardous Substance: Aluminum (dust and fume), Copper, Manganese
and Sulfur
: Special Health Hazard Substances: Calcium.
- California Prop. 65: The product may possibly contain trace quantities
(generally much less than 0.1%) of metallic elements known to the State of
California to cause cancer or reproductive toxicity. These include arsenic
(inorganic), cadmium, lead and nickel.

Other Regulations: The product as a whole is not listed in any state regulations. However,
individual components of the product are listed in various state regulations.

15.2 Chemical Safety Assessment:
No data available
15.3 Inventory status
No data available

16. OTHER INFORMATION

The contents and format of this MSDS/SDS are in accordance with Regulation (EC) No 1907/2006.
* References
Health Care Center, Department of Labor & Safety, POSCO
KOSHA - Chemical information database system
Other MSDS (Lookchem., Sigma-aldrich, Science lab, Guidechem etc., Fisher Scientific, etc)
International Uniform Chemical Information Database (IUCLID) (httpy//ecb.jrc.it/esis)
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National Library of Medicine/Hazadous Substances Data Bank (NLM/HSDB) (httpy/toxnet/nim.nih.gov/cgi-bin/ sis/
htmlgen?HSDB)

TOXNET, U.S. National Library of Medicine (http;//toxnet.nim.nih.gov)

Corporate Solution From Thomson Micromedex (http;//csi.micromedex.com)

The Chemical Database, The Department of Chemistry at the University of Akron (httpy//ull.chemistry.uakron.edu/erd)
Ecological Structure Activity Relationships (ECOSAR)

The ECOTOXicology database (ECOTOX) (httpy//cfpub.epa.gov/ECOTOX /quick_query.htm)

National Library of Medicine (NLM) (http://toxnet.nim.nih.gov/cgi-bin/sis/html gen?CHEM)

Abbreviation and acronyms

ACGH - American Conference of Industrial Hygienists

BOD - Biochemical Oxygen Demand

CAS - Chemical Abstracts Service

CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act of 1980

CFR - Code of Federal Regulations of the United States

CLP - Regulation on classification, labeling and packaging of substances and mixtures. (Directive67/548/EEC)
COD - Chemical Oxygen Demand

DOT - U.S. Department of Transportation

EC - European Community

EC50 - 50 % effective concentration

EEC - The European Economic Community

EPA - The United States Environmental Protection Agency

GHS - Global Harmonized System

HMIS - Hazardous Materials Identification System

IARC - International Agency for Research on Cancer

LC50 - 50 % lethal concentration

LD50 - 50 % lethal dose

LOEC - Lowest-Observed-Effect-Concentration

NIOSH - National Institute of Occupational Safety & Health

NOEC - No observed effect concentration

NTP - The National Toxicology Program

OECD - Organisation for Economic Co-operation and Development

OSHA - Occupational Safety and Health Administration

RCRA - Resource Conservation and Recovery Act

SARA - The Superfund Amendments and Reauthorization Act

SCBA - Self-Contained Breathing Apparatus

STOT - Specific Target Organ Toxicity

TWA - Time Weighted Average

Disclaimer of Liability

All information, recommendations, and suggestions appearing herein concerning this product are taken from sources or
based upon data believed to be reliable. Although reasonable care has been taken in the preparation of this information,
POSCO EXTENDS NO WARRANTIES OR GUARANTEES, EXPRESS OR IMPLIED, MAKES NO REPRESENTATIONS,
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AND ASSUMES NO RESPONSBLITY AS TO THE ACCURACY, RELIABLITY OR COMPLETENESS OF THE INFORMATION
PRESENTED. Since the actual use of the product described herein is beyond our control, POSCO assumes no liability
arising out of the use of the product by others. It is the user's responsibility to determine the suitability of the information
presented herein, to assess the safety and toxicity of the product under their own conditions of use, and to comply with

all applicable laws and regulations. Appropriate warnings and safe handling procedures should be provided to handlers
and users.

End of Document
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