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AR QIBHH NI
Of, et NI
X} Qlebd (A, Z1A) INE=REE=]
At Qlg} e FE HQ | Aoh/5t0t X=US
7L 571 X=US
Et. B3l =849
o 572 X=US
St HIE 8.94 (=1)
71. n-SEL2/F 281415 (Kow) Azle
H. AARS 2= N 4%
0. 2l2= X=zoUS
g EE X=zoUS
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SECTION 10 g 3 urgd
7b et o A Rl B89l Jtesd N20M 2olE|0] ZHHAE WHE = US
A2 MURA I HAHO AL oHYH
SIHA| A=Y, =8 72 gl = AS
2o Y2 R + US
HEA 8717t B & U
Lt mshor & =A g, 203, 3t 5 Yo
ct. mshor & =& 7tod 2E, A, MetH|, 2z
2t ZciA| = RlE2E =4, 244, =4 7t
SECTION 11 Sdo et HE
7t 7tsd0l g2 E ZR20| 23 g A=gls
Lt 4 Rolld B2
* 345N
4T ATEmix >2000 (mg/kg) - EREX| %
Copper LD50 >2500mg/kg rat(male)(OECD Guideline 423)(FAt=Z: Copper oxide)(ECHA)
Nickel LD50 > 9000 mg/kg bw rat(OECD Guideline 401)(ECHA)
Iron LD50 98600 mg/kg bw rat(OECD Guideline 401)(ECHA)
Manganese LD50 >2000 mg/kg rat(female)(ECHA)
- A ATEmix >2000 (mg/kg) - EREX %8
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Copper LD50 >2000mg/kg rat(OECD Guideline 402)(5At=&: Copper oxide)(ECHA)
Nickel AN2S
Iron INE=R%E=
Manganese XNz
-4 E2XI/0/AE ATEmix >5 (mg/L) - BEL|X| %2
Copper 2 7%l/0]AE LC50 >5.11mg/L 4hr rat (OECD Guideline 436)(Coated copper flakes)(ECHA)
Nickel NOAEC >10.2mg/L Thr rat(ECHA)
Iron IR
Manganese =% LC50 >5.14mg/L 4hr rat (ECHA)
* OS2 A = EHEX 23S
Copper A= BHELX| %S (AMES: rabbit)(OECD Guideline 404)(FAHE E: Copper oxide)(ECHA)
Nickel H=do2 2FEX %S (AEB: rabbit)(OECD Guideline 404)(ECHA)
Iron AHIMHoz 2REX| %S (A™S: rabbit)(read-across: Bayferrox VP AC 5122 M)
(OECD Guideline 404)(ECHA)
Manganese ASHoZ E2EX| &3 (AES: rabbit)(OECD Guideline 404,EU Method B.4)(ECHA)
* ot m& = X34 EHEX 23S
Copper A= BHEL|X| %S (AMES: rabbit)(OECD Guideline 405)(FAHEE: Copper oxide)(ECHA)
Nickel AN3do2 2REX Y2 (™S rabbit)(OECD Guideline 405)(ECHA)
Iron A2MHoz 2REX| %S (A™S: rabbit)(read-across: Bayferrox VP AC 5122 M)
(OECD Guideline 405)(ECHA)
Manganese A=Hoz E2EX| %42 (AES: rabbit)(OECD Guideline 404,EU Method B.4)(ECHA)
* = g7l A=gle
* Ol aal EREX 23
Copper NS LEFX| %& (A& S: guinea pig)(OECD Guideline 406)(RAHEE: Copper oxide)
(ECHA)
Nickel =R
Iron INE=2% 8=
Manganese NS LIEFLEX] %S (AEB: guinea pig) (OECD Guideline 429,EU Method B.42)(ECHA)
* ek TE1A
- A OHH Nickel: SE 2|2 E
-8 E Nickal: 1A
- IARC Nickel: 2B
- OSHA XNz
- ACGIH Nikel: A5
Manganese: A4
- NTP Nickel: R
- EU CLP Nickel: 2
* MAM ZHO| A =R/EX %3
Copper in vitro- EfE|2|0F A|d 2t L SFX SH#O0| A A0 M (A”S: Salmonella typhimurium
Strains TA98, TA100, TA1535, TA1537, TA102)(OECD Guideline 471)(f+AtZE: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
in vivo- 8A| W Z3F MAMZE AFNEZAd/HE T A A0 SHA” B mouse)(EU Method
B.12)(f A2 E: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
Nickel in vitro- ZHF AZ Al W X SHBO| A+ A SM(A[”®B: Chinese hamster lung
fibroblasts)(OECD Guideline 476)(ECHA)
in vitro- LFF AZ A2 L MZdH/SEMA o4 A 2t S AI”B: Chinese hamster
lung fibroblasts)(OECD Guideline 487)(ECHA)
Iron in vitro- ZtEIZ|0F A|@2t Lf X SH#O| HAM FH(AES: Salmonella typhimurium
TA97a, TA98, TA 100, TA102, TA1535, TA1537 & TA1538)(read-across:carbonyl iron)(ECHA)
Manganese in vitro- ZFF MZ L FHX SHHO| AFLZ 1 SEAI”S: mouse lymphoma L5178Y
cells)(OECD Guideline 476)(read-across:manganese chloride)(ECHA)
* A= =REX %43
Copper M0 A=Y A2 ({ES oM WA ZH0| LHEILHR| 5 (M@ S rat)(OECD
Guideline 416)(At=&: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
2E =4 AYZ0 B EloF HF0| o2t IUCH 40| AU EO| 47 ZSISIU Lt
71y, A M &M EfXF AP D 21 LS 6mg/kg (AR S rabbit)(OECD Guideline 414)
(S A2 Z: copper(1+) hydroxide CAS No. 1344-69-0)(ECHA)
Nickel HiOt=4, 7|d R 22l i3 (ECHA)
Iron INI=RYE=
Manganese M A0l LIEILEX| %2 (FAFEE: managanese dichloride)(ECHA)
*EF 28| 54 (18] =5) EREX 22
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Copper 30 459 A2 |lSHAL SO =92 20|st= n*o* YT BEEX @E,
AMBLAZX| %Z (FAHZE: Copper sulphate pentahydrate)(ECHA)
Nickel ANz
Iron Nz
Manganese Azl
* Exo-{ __H._Jg‘l 7| E/d (I:ll-E i*) T£1
Copper FTHOFRHY)- ZH = 40f| THeh LOAEL2 1000ppm (), 2000ppm ()OI A2 M, AF &4 of| chet
HIte SE0|Y YYo= s SyHoR aﬂow ¥e Hoz 2xy
(A" E: rat)(EU Method B.26)(FAH=E: Copper sulphate pentahydrate CAS No.
7758-99-8)(ECHA)
SY(OtE4Y)- Al o dZet JetSo| A=K ot 2 /REX| ¥E (AHS: rat)(OECD
Guideline 412)(FAHZE: Copper oxide)(ECHA)
Nickel 4- LOAEL 2.2 mg/kg bw/day, 6.7 mg/kg bw/day (species: rat)(ECHA)
SY- YN Ee BERER FYJ0| 242 2o
Iron SY- AlZD Aot JetS0| HEE[X| got RREIX| B (AMES: rat)(ECHA)
Manganese S 2- NOAEL2 0.5 pg/L(species: rat)(ECHA)
*goRld INE=RE=
SECTION 12 Zol nix|= I
7t dE =Y
“olg
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)
Iron NI=RYE=
Manganese LC50 > 3.6 mg/L 96hr Oncorhynchus mykiss (ECHA)
*YRE
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)
Iron HEPS
Manganese EC50 > 1.6 mg/L 48hr Daphnia magna(OECD Guideline 202)(ECHA)
* _7.(_%_
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)
Iron RS
Manganese EC50 4.5 mg/L 72 hr Desmodesmus subspicatus(OECD Guideline 201)(ECHA)
L 2 Rd 3 25d
* Ed INE=RE=
* 2o INE=REHE=
Ch HE2s54d
*55Y INE=RE
* e INE=REE=
2t EY0|5d INE=REE=
ot 7|Et 73l et
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)
Manganese 0] &: NOEC 3.6 mg/L, 96hr Oncorhynchus mykiss (OECD Guideline 203)(ECHA)

SECTION 13 H| 7| A Fo|ASt
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Lt. B 7| Al =2 AFg o Hof FAIE Lo et LIE =20t 87|18 H7[5HA2.
ol 7rsst W82 ¥ M13E220] et =g shojof &t

SECTION 14 230 2ast ¥E

7t QA S (UN No.) s els

Lb MEMEY s els

Ct 230N 9 2 53 s els

gt 87|82 sigels

Of Y d=H sigels

HE AR 8% EE STl DR HYYS
% WQT YL BRB SHS HHCYH

*

SHRHA| H|AFZE K|
* FEA HEEX|

SECTION 15

L3
i}
=)
=
rok
ofgt

7h Aot E Ao oot A A FHEE HZNERHESEE 1% o|4 et = F)
AU AT S EE MY EZEUHLEEEE 1% 0|4 R =& F)
ExULNCHH L RH AR (EF=HZTITHH SR AXIES 1% 0l &R =288)
LE7|EH4EEE (Copper, Nickel, Manganese)
5187|EHEEE (Nickel)
Lt stetE a2 gol 2lst A siEels
Ch St e[ o ot A siEels
2t H 7| S22 ol st A At 2
of Z|et L & =90l o3 A
* =LA
- 7|Et =L A i els
* = QA
- 0| =322 ¥ 2(CERCLA 7X) Copper(2270 kg (5000 Ib))
Nickel(45.3599kg (100Ib))
- O|= 22| Y 2 (EPCRA 302 717E) g als
- 0| = &2 Y 2 (EPCRA 304 T#73) siEels
- 0| = 22| Y 2 (EPCRA 313 T#78) Copper(si &)
Nickel (B &)
- THYEAHE(ZHEYHAEE) siEels
-FHESYE (A EEERYER) SiEels
- THYEAHE(ZERZY™MER) siEels

-EU EE5™HE Copper(Aquatic Chronic 2(H411))
Nickel(Carc. 2 STOT RE 1 Skin Sens. 1)

SECTION 16 3 Yol EaoArg
7t Rt2o| X CAMEO Chemicals(371 %)

ECHA (8M =Y, 2R, 47, 4o, 7|8 73
ot &Y = X5, 0fF, XtHE
Doy, DfeAd L= X5y

ECHA Registered substances(H| &, 4 4})

EPISUITE(n-SEtE/= 28 A= (Kow)

HSDB(HM, M4, =7 Z=FM F=T 89

ICSC(R3HZ)

PS-MSDS-19 7/8 www.poongsan.co.kr



pubchem(£Xt2h
R Al 2N XEEAMAEY SEESE)

e

[~ E~S P RDN 2022 03€ 25

Ch i 83l & 2T IS LR

oX
* I 3 3
* X T I E LKL 2025 052 302
2t. 7|E O| SENMEAXIZ(MSDS)E SIS =2 25 8HA| U SHHEAXZ0| 26t 7|&
)=

(=S5 1Al X2020-130=2)0]| 2} GHS(Globally Harmonized System of Classification
and Labelling of Chemicals) 7I—v—01| S ZME XtEYLCH
Ol Ai2= HE2l FEE E55h= A0l ot D, S4XQl JEfOA L FZ0f THet 2, 24,
sHAALRO| Oi5tA 7| & F7"‘?:!'—|':f HEZ2| AHE 2ol hHE 7tE = J7ts S0f Qs dat
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
SHM A2 E HSHE 5= ASLEL

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

PS-MSDS-19 8/8 www.poongsan.co.kr



