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of, ==8/0=H 980 °C

Hh 27| BEHI BEY 9 WEEES
AL QI+ Nzl
Of. SY&E Nzl
X}, QIstA (|, 7|H) Zinc: 2¢°d (20um O] 2t ~40um 0|2 (ECHA)
X Q%) = E HR|o| Hot/otet INE=REE]
7t 71 XNz
Et. 83l =84
o 37|12 Nzl
o HIF 8.54 (B=1)
A n-SEE/22H A S (Kow) INE=REE=]
H X2 e Zinc: AAL2E o2 BREX| $Z(Nr 4, section 14.4.2.2.4)(ECHA)
O. Bsjlex N 4%
. HE INE=REE=]
. X INE=REE=]
SECTION 10 orgd 3 B3
7t otebA obgd A Rl B2 2l Jts D20|M 2oiz0f SHHAE MEE = US
Ao HUR U YO ABOIM SHEHY
SITAl RN, B4 TIAE BNE £ A
=22 2 Rl = US
THRA 8717 BeE & Ug
Lt msfof & =H g, 203, 3t 5 "t
Ct msor & 22 tad 22, 4 UetH|, 2L
2t oAl ddEl= Fl=E =4, 24, =4 7t2
SECTION 11 Sdo] 2ot HE
7t 7ted0l 22 & =20 29t R XNzos
Lt 7Y Rl B
=
iz ) ATEmix >2000 (mg/kg) - EREX %3
Copper LD50 >2500mg/kg rat(male)(OECD Guideline 423)(FAt=EX: Copper oxide)(ECHA)
Zinc LD50 >2000 mg/kg bw rat (OECD Guideline 401)(ECHA)
Nickel LD50 > 9000 mg/kg bw rat(OECD Guideline 401)(ECHA)
- A ATEmix >2000 (mg/kg) - EREX %8
Copper LD50 >2000mg/kg rat(OECD Guideline 402)(At=&: Copper oxide)(ECHA)
Zinc N
Nickel RS
-=9 EZ/0|2E ATEmix >5 (mg/L) - EFEIX| 23
Copper =2/0|AE LC50 >5.11mg/L 4hr rat (OECD Guideline 436)(Coated copper flakes)(ECHA)
Zinc =7 LC50 >5.41mg/L 4hr rat (OECD Guideline 403)(ECHA)
Nickel NOAEC >10.2mg/L Thr rat(ECHA)
* O RRAY Es XS EREX 23
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Copper A=A BEL|X] &S (AE3S: rabbit)(OECD Guideline 404)(8AHZSZE: Copper oxide)(ECHA)
Zinc A=d402 EREX| 43 (AES: rabbit)(ECHA)
Nickel HFdoz 2FEX| %S (AEB: rabbit)(OECD Guideline 404)(ECHA)
ot mEY EE A=Y EHEX 23S
Copper A= BHEL|X| %S (AMES: rabbit)(OECD Guideline 405)(FAHE E: Copper oxide)(ECHA)
Zinc F=do2 2FEX %S (AEB: rabbit)(OECD Guideline 405)(ECHA)
Nickel HFdoz 2FEX| %S (AEB: rabbit)(OECD Guideline 405)(ECHA)
*Zg7|ateld N =R
* Ol S aal =X %3
Copper e S LEFHR] &2 (A”S: guinea pig)(OECD Guideline 406)(5-AH2E: Copper oxide)
(ECHA)
Zinc A= els
Nickel A=gls
= et T21A
- A ORE A Nickel: E€ 22|23
- A8ESRIA Nickal: 1A
- IARC Nickel: 2B
- OSHA NE=RE=s
- ACGIH Nikel: A5
- NTP Nickel: R
- EU CLP Nickel: 2
* WAM ZHO| A =R/EX %3
Copper in vitro- EfE|2|0F A|@ 2 L S FX B0 HAu M (M-S Salmonella typhimurium
Strains TA98, TA100, TA1535, TA1537, TA102)(OECD Guideline 471)(f+At2 &: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
in vivo- A W ZRFF MM Z dFMEZJE/AET 2 A0 FHAI=RES: mouse)(EU Method
B.12)(*At=ZE: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
Zinc INE=R%E=
Nickel in vitro- L5 AZ Al W X SHBO| A7 21 S 4 (A B: Chinese hamster lung
fibroblasts)(OECD Guideline 476)(ECHA)
in vitro- ZFF MZ Az W MEZHE/ A o4 AT At S4(A”S: Chinese hamster
lung fibroblasts)(OECD Guideline 487)(ECHA)
*MA = EREX 22
Copper M0 MASE AFZ0 O{EHs 0| WA =40| LHEILER| @E 8 (A’ E: rat)(OECD
Guideline 416)(f A2 &: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
2o =4 ARZ Ea Bjor M|F0| of7t el EAHMOo(ol HEO| At SISIAL LY
2718, B M &4 EfRE AP D 2 Q1S 6mg/kg (AR S rabbit)(OECD Guideline 414)
(B A2 E!: copper(1+) hydroxide CAS No. 1344-69-0)(ECHA)
Zinc INI=RS =
Nickel Hiot=d, 7|HaE 20 i3 (ECHA)
*EF 887 54 (18] =5) EREX 22
Copper 4 2454 A2 fastA L SO 5HS 2|0[5hs A4 F= BHEEX 45,
AL ALK %S (FAFEE: Copper sulphate pentahydrate)(ECHA)
Zinc RS
Nickel A=l
*EF BEYY| 54 Bt £F) &1
Copper AT (OF2H)- 7k 240f THEk LOAEL2 1000ppm(2), 2000ppm(=)0| A M, AE &40f CHt
dit= B350 d¥org ot SdStEo 2 5| 2 ALz 7HFH
(A E: rat)(EU Method B.26)(F A= E: Copper sulphate pentahydrate CAS No.
7758-99-8)(ECHA)
SYOHEY)- Alddnt H2ot desS0| 2EEX| X0t RFEIX| %S (AES: rat)(OECD
Guideline 412)(FAFZE: Copper oxide)(ECHA)
Zinc A=l
Nickel ZT- LOAEL 2.2 mg/kg bw/day, 6.7 mg/kg bw/day (species: rat)(ECHA)
SY- I EE HREE2 FU|0 24 2o
*golasld A=gls
SECTION 12 3o oikl= I
7h dEi 5
* Ol R/
| Copper |LC50 38.4~256.2ug/L 96hr Pimephales promelas (A2 &: copper sulfate CAS No. |
PS-MSDS-17 5/7 www.poongsan.co.kr



7t

Lt

7758-98-7)(ECHA)
Zinc LC50 439ug/L 96hr (ECHA)
Nickel LC50 > 15.3 mg/L 96hr Oncorhynchus mykiss (read-across: nickel dichloride CAS No.
7718-54-9)(ECHA)
CUAR
Copper EC50 31.8ug/L 48hr Ceriodaphnia dubia(ECHA)
Zinc EC50 860ug/L 48hr (ECHA)
Nickel LC50 > 13 mg/L 48hr Ceriodaphnia dubia (read-across: nickel dichloride CAS No.
7718-54-9)(ECHA)
* _JF__IEI_
Copper EC50 32~245ug/L 72hr Pseudokirchneriella subcapitata (A= &: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
Zinc N
Nickel EC50 81.5~148ug/L 72hr Pseudokirchneriella subcapitata (read-across: Nickel chloride
CAS No. 7718-54-9)(ECHA)
Hed A 2y
* R Azols
* Zold INE=REE=]
HE554
* 55 Azols
*dE2sd INE=REE=]
CEYolsd INE=REE=]
7B} Fof I
Copper 0]5&: NOEC 57.8, 109ug/L 96hr 32day Cyprinodon variegatus (OECD Guideline 210)
(RAFEZ: Copper (Il) chloride dihydrate CAS No. 10125-13-0)(ECHA)
ZZH=: NOEC 21.5~181ug/L 21day Daphnia magna (OECD Guideline 211)(fA2&: Copper
sulphate CAS No. 7758-98-7)(ECHA)
Z&: NOEC 37.6~170.8ug/L 72hr Pseudokirchneriella subcapitata (A= &: copper chloride)
(OECD Guideline 201)(ECHA)
Zinc 0]&: NOEC 50ug/L 5month Phoxinus phoxinus (ECHA)
L2ZHR: NOEC 25ug/L 1week Ceriodaphnia dubia (ECHA)
Z5F: NOEC 50ug/L 3day Pseudokirchneriella subcapitata (OECD Guideline 201)(ECHA)
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SECTION 15

E
i
=
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ret
ofot

7h Atot Ao oot A Ze|taRsiEd el IHEEE 1% 0|4 SRt =285)
ZASIAZ M EE RIUS AT YU EEE 1% O|Y Eret =22 8)
EFULXCHH AR AR (EFHZTTHHY RN QAR 1% 0l &R =28E)
L =748 EE (Copper, Nickel)
5 27|=4EEE (Nickel)
Lt stetE a2 gol oot A siEels
C St al o] oot A siEels
2t H 7|22 o st A AL =
Of Z|E L & =#0ol| o3 A
* =LA
- 7|EL L A siEels
* = QA
- O 22|82 (CERCLA 1178) Copper(2270 kg (5000 Ib))
Zinc(454 kg (1000 Ib))
Nickel(45.3599kg (100Ib))
- 0|22 Y 2 (EPCRA 302 #7d) siEels
- O = 32|82 (EPCRA 304 1) kA=
- O/ = 22| Y 2 (EPCRA 313 #78) Copper(si &)
Zinc(Bl 2 &)
Nickel(sH & &)
- THEAY R (ZHEPHAER) kRt =
- THEAYR(EEEYHAED) siEels
- THHAHE(ZERZY™MER) siEels

-EU 2REE Copper(Aquatic Chronic 2(H411))
Zinc(zinc dust (pyrophoric): Pyr. Sol. 1, Water-react. 1, Aquatic Acute 1, Aquatic Chronic 1)
(zinc dust (stabilised): Aquatic Acute 1, Aquatic Chronic 1)
Nickel(Carc. 2 STOT RE 1 Skin Sens. 1)

SECTION 16 3 Yto| EaoArg
7b RAtEO| =N CAMEO Chemicals(Z7|2)
ECHA (BASY, Y27, 2+ 20, 7| Rl g8, s=F3/0=d, SAMZRHOI-AY,
ot mEY Ee A=Y, OF, Aodses, 27 £ EHYY| S4EELE),
oy, oeead £ X34, g9)

ECHA Registered substances(H| 5, g4
EPISUITE(n-SEFS/2 =912 5= (Kow))
HSDB(HM, M4, =7 B=d =1 9
ICSC(B3HE)

pubchem(ZXt2)

A AR =S MHREUHAEY EEESE)
Zinc (2l2Hd, AtAEsly, 28-S E)(ECHA

sl

Lt Z|Z=2E LKL 20223 03¢ 259

Ch i 88l & 2T IS LRt

oA
e kB 22
* X T IE LR 2023 03€ 20¢
2t 7|&t O] EXOMEAXIZMSDS)E S22 EF-BA| U SHAIMEAHXZO st 7|15

=
(&5 1Al M2020-130=)0f @2} GHS(Globally Harmonized System of Classification
and Labelling of Chemicals) 7| =0 %¢& ==l Xt=2 QIL|LC},
Ol Aiz= HE2 E2S E5dst= A0| oL, 84X JEjoiA el F ol Chsh &, B
SHEAOl| CHBtof 7|0t A ALICH MZF2 AME W0 IHE 7S L= 718 S0l 23

O] Hgtl= ZR0e F7HHY ATBAMNGE =0l = ALESIA|Z| HHELICH
o

O, G At =4 0| X| (www.poongsan.co.kr)
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