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-47 ATEmix >2000 (mg/kg) - EREX| %S
Copper LD50 >2500mg/kg rat(male)(OECD Guideline 423)(7At=Z: Copper oxide)(ECHA)
Nickel LD50 > 9000 mg/kg bw rat(OECD Guideline 401)(ECHA)
Cobalt LD50 ca. 550 mg/kg rat(female)(OECD Guideline 425)(ECHA)
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- Al ATEmix >2000 (mg/kg) - EREX %S
Copper LD50 >2000mg/kg rat(OECD Guideline 402)(fAtEZE: Copper oxide)(ECHA)
Nickel A=ols
Cobalt LD50 >2000 mg/kg rat(read-across: Cobalt(ll) 4-oxopent-2-en-2-olate CAS No. 14024-48-7)
(ECHA)
-5¢ EZI/0| AE ATEmix >1 (mg/L) - 24
Copper =2l/0|AE LC50 >5.11mg/L 4hr rat (OECD Guideline 436)(Coated copper flakes)(ECHA)
Nickel NOAEC >10.2mg/L Thr rat(ECHA)
Cobalt =2/0|AE LC50 < 0.05mg/L 4hr rat (OECD Guideline 436)(ECHA)
* O RRAY K AT e ]
Copper A=A BELX] %S (MBS rabbit)(OECD Guideline 404)(F- A2 E: Copper oxide)(ECHA)
Nickel H=do2 2FEX %S (AEB: rabbit)(OECD Guideline 404)(ECHA)
Cobalt Aade2 2REX %2 (EU Method B.46)(ECHA)
NS EE M EE ASY ERE% s
Copper =g BEEX] %S (AE3E: rabbit)(OECD Guideline 405)(FAH=EZ: Copper oxide)(ECHA)
Nickel =402 BHE|X| %2 (A™B: rabbit)(OECD Guideline 405)(ECHA)
Cobalt ILE MRHE £0 XbF2 FL (OECD Guideline 437, EU method B.47)(ECHA)
*Zg7|ated A=gls
* O£ 0taly eREXl %3
Copper oE S LEFLEX] 248 (AR guinea pig)(OECD Guideline 406)(3-AHZE: Copper oxide)
(ECHA)
Nickel INE=RErES
Cobalt A=els
* aretd TE1A
- A ORN H A Nickel: E€ 2|23
- A8 SREIA Nickel: 1A
Cobalt: 2
- IARC Nickel: 2B
Cobalt: 2B
- OSHA NE=Ree =S
- ACGIH Nickel: A5
Cobalt: A3
- NTP Nickel: R
- EU CLP pNE=RerE=
* MANZHO|RIY T2
Copper in vitro- 2E{|2|OF AlR 2 L St SO0 A AN S (M-S Salmonella typhimurium
Strains TA98, TA100, TA1535, TA1537, TA102)(OECD Guideline 471)(+ A2 E: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
in vivo MA W ZRF MMZE dFM=ZANE/AET a8 A0 S4(AIES: mouse)(EU Method
B.12)(FAt=ZE: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
Nickel in vitro- L5 AZ Al W fX S RO A7 21 SM(AI®B: Chinese hamster lung
fibroblasts)(OECD Guideline 476)(ECHA)
in vitro- ZRF M= A2 W MEZNE/ QM o4 A At 24 (M-S Chinese hamster
lung fibroblasts)(OECD Guideline 487)(ECHA)
Cobalt in vitro- 2FE|2|OF Al 2t Lf STt S¢EH0| A4 f &,
IAYE = A3t glell= 2801 & fﬁP oL, THARZHE3E g Wl DX Y5
SHEE B2 ofst M s=FEI SREX| ASA | | W20 WEets 2agol oo &
(ECHA)
R TE1B
Copper M0 MASE AlFZ O{EHE 0| WA S40| LHEILER| @8 (A’ B! rat)(OECD
Guideline 416)(f A= &: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
WY S ABZT B EfOF HFO| 42 HY2D BZB0|o| BUSO| 42 FIttALLL
Z7)1Hd, A ™ &4, EfRE AP D 2 QLS 6mg/kg (AEB: rabbit)(OECD Guideline 414)
(S AHEZE: copper(1+) hydroxide CAS No. 1344-69-0)(ECHA)
Nickel Hiot=4, 7|da% 20 gia (ECHA)
Cobalt TLUE 2 100mg/kg bw/day O|F AIUE F7tet W& X7t LA (A|EB: rat)
(OECD Guideline 422)(ECHA)
*EF BEEY| 54 (18] &) =REX %3
Copper 2o gd=d AlZEn f%5H°P71'~f S 542 205t A4 AT BHEEX] S
AU AL X RS (FAHEE: Copper sulphate pentahydrate)(ECHA)
Nickel INE=2% 8=
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Cobalt NEES |

*EY BYYI =4 #F E) HE2c|X| %2
Copper ZT(0F2H)- ZH &=A0] Ciist LOAEL2 1000ppm(R), 2000ppm(==)0| A2 T, AAE &0 Cfst
Zit= SE0|H detoz Qg =dst¥doz aRoHI Ue oz ZtFE

(A" E: rat)(EU Method B.26)(FAH=E: Copper sulphate pentahydrate CAS No.
7758-99-8)(ECHA)

AEOrSH)- Al A M2t FES0| HEL|X| giot BF &K ES (AEB: rat)(OECD
Guideline 412)(fFAHZE: Copper oxide)(ECHA)

ot

Nickel 4- LOAEL 2.2 mg/kg bw/day, 6.7 mg/kg bw/day (species: rat)(ECHA)
ZOIL 7|7 Ee HEE L O K7|0f 2AS 202
Cobalt d7- NOAEL 3 mg/kg bw/day (A& rat)(OECD Guideline 408)(fAt= E: Cobalt dichloride
CAS No. 7646-79-9)(ECHA)
*goald INE=RE=
SECTION 12 3o ok
7t SEi=4d
* 0|7
Copper LC50 38.4~256.2ug/L 96hr Pimephales promelas (A= H: copper sulfate CAS No.
7758-98-7)(ECHA)
Nickel LC50 > 15.3 mg/L 96hr Oncorhynchus mykiss (read-across: nickel dichloride CAS No.
7718-54-9)(ECHA)
Cobalt NOEC 2 mg/L 96hr Danio rerio (ECHA)
“UAR
Copper EC50 31.8ug/L 48hr Ceriodaphnia dubia(ECHA)
Nickel LC50 > 13 mg/L 48hr Ceriodaphnia dubia (read-across: nickel dichloride CAS No.
7718-54-9)(ECHA)
Cobalt EC50 > 100 mg/L 48hr (Daphnia magna)(OECD Guideline 202, EU Method C.2)(ECHA)
* _J‘E__IEI_
Copper EC50 32~245ug/L 72hr Pseudokirchneriella subcapitata (A= &: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
Nickel EC50 81.5~148ug/L 72hr Pseudokirchneriella subcapitata (read-across: Nickel chloride
CAS No. 7718-54-9)(ECHA)
Cobalt EC50 20, 270 pg/L 70hr Pseudokirchneriella subcapitata(OECD Guideline 201, EU Method C.3)
(ECHA)
Lt THRd X 2oid
* Ed INE=RE=
* 2o INE=REHE=
Ch HE2554d
* 554 INE=RE=
* AR INE=REHE=
2t EY0|5d INE=REHE=
ot 7|Ef Fof gt
Copper 01%' NOEC 57.8, 109ug/L 96hr 32day Cyprinodon variegatus (OECD Guideline 210)

FAFZE: Copper (ll) chloride dihydrate CAS No. 10125-13-0)(ECHA)
Uz *-.-.— NOEC 21.5~181ug/L 21day Daphnia magna (OECD Guideline 211)(f+At=&: Copper
sulphate CAS No. 7758-98-7)(ECHA)
Z&: NOEC 37.6~170.8ug/L 72hr Pseudokirchneriella subcapitata (FAH=E&: copper chloride)
(OECD Guideline 201)(ECHA)

SECTION 13 H|7|A] 2| At

7t w7 |y P EEEEELEE T EEEEERERE
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SECTION 14
b FAHS(UN No.)
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* XAl B Z=RX|
* FEA HYZA|

SECTION 15

oz
i
=
=
ret
oot

7h AtiorM e Ao ot A I FHEE (Y RFHEEE 1% Ol SRS =2 8)
ZASIAZHMNEE EIUSEZYULESEHE 1% o|Y ERst =22 8)
EFULXCHH AR AR (EF=HZTTHHY RN RIS 1% Ol &R =28E)
LEI|EEEEE (Copper, Nickel, Cobalt)
5| 27|=4EE2E (Nickel, Cobalt)
Lt stetE a2 gol olst A AN ERANLER (ALE 03%0/4 st E2)
PHZTERAMEEE (E2=E T ILE 1%0/4 &Rt 42)
MEfFHEEE (ETE & TLE 25%0|d a3t 22)
Ct atet=2o| 55 % "It S0f &gt siEels
HEO 2t A
2t =t gol ofst x| siEels
Of, = 7| =22/'Hol 2zt A At |2
HE. Z|EF L & =90l o3 A
* LA
- 7|Et =L A siEels
* = QA
- O| = 22| Y 2 (CERCLA 1+7d) Copper(2270 kg (5000 Ib))
Nickel(45.3599 kg (100 Ib))
- 0|22 Y 2 (EPCRA 302 #d) siEels
- O = 32| M 2 (EPCRA 304 7+A) CIRERt =
- 0| = 22| Y 2 (EPCRA 313 #7) Copper(si &)
Nickel (sl 2HE)
- IHYEAY R (ZHEEYAEE) i els
- INYHAYEAESEHAEE) SiEels
- T HYEAHE(ZERZA™MER) S els

-EU EE5™HE Copper(Aquatic Chronic 2(H411))
Nickel(Carc. 2 STOT RE 1 Skin Sens. 1)
Cobalt(Resp. Sens. 1, Muta. 2, Carc. 1B Skin Sens. 1, Aquatic Chronic 4, Repr. 1B)

SECTION 16 1 ol FIAre

7b AtEO| =N CAMEO Chemicals(E7|2)
ECHA (84 =Y, ¢4, 37 20, 7[5 Rl S
Y =&Y E= ASY, OfR, Ads2:

IEIRY, DREAY £ X13Y, YY)

ECHA Registered substances(H|5, 44 4h
EPISUITE(n-S Et2/S 281 A5 (Kow))
HSDB(H AL, M4 X£7| B0t FH He
ICSC(83HE)

pubchem(ZXt2¥)

)
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Lt E|Z=ZHE ARt

ok AER4 L 2F

PS-MSDS-32

A AR ES AR (UMY SEHESE)
NCIS(https://ncis.nier.go.kr)

20254 07€ 23¢

13
20264 05 29¢

O SHAVEAXZMSDS)= Stt=H 2 7-HA| U SHAPHAXGZO| 2 7|&F
(=S5 1Al X2020-130=2)0]| 2} GHS(Globally Harmonized System of Classification

and Labelling of Chemicals) 7|&0ll %3 24 El Xtz YLICE

O Xtz= ME2 FES E55t= 20| otLH, S4XQ HEf0|AM S| F 0] Ciet oHH, 24,
SHEALR0l| CHBtof 7|0t A LT MEF2 ALE R0 WHE It £= 7t8 S0l Qs g
O] HEE= ZR0= FIHHQ ATE AN S &0l T ALESHA|7] HHEfLICH

O] HEE A o1 glo] HEE = Aon, TA ST 0| X|(www.poongsan.co.knE
M AH2E HSEE + ASLICL

7|EF ZtMITH AtE2 AL OtNBtAR E= EEESEHORE F2/5t0| FA|7| HHEfL|CE
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