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LD50 >2500mg/kg rat(male)(OECD Guideline 423)(FAt=2X: Copper oxide)(ECHA)

LD50 >2000 mg/kg bw rat (OECD Guideline 401)(ECHA)
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Lead LD50 >2000mg/kg rat (OECD Guideline 423)(ECHA)
Nickel LD50 > 9000 mg/kg bw rat(OECD Guideline 401)(ECHA)
- &1 ATEmix >2000 (mg/kg) - B2EBnX| %2
Copper LD50 >2000mg/kg rat(OECD Guideline 402)(fAtZZE: Copper oxide)(ECHA)
Zinc A=gls
Lead LD50 >2000mg/kg rat (OECD Guideline 402)(ECHA)
Nickel INI=RYE=
-2 =%/0|2E ATEmix >5 (mg/L) - EREX %8
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)
Lead 0|0 2Z LC50 >5.05mg/L 4hr rat (OECD Guideline 403)(ECHA)
Nickel NOAEC >10.2mg/L Thr rat(ECHA)
* O REAY E= X5 eREXl %S
Copper A= BELX] 2 (MBS rabbit)(OECD Guideline 404)(F-AH=EZE: Copper oxide)(ECHA)
Zinc AN=H4e2 EREX| %3 (AEE: rabbit)(ECHA)
Lead A0jgt 82 Melsta, A5HQl S40| AL X| @5 (AE3S: rabbit)(OECD Guideline
404)(ECHA)
Nickel A=xdo 2 2REX| %2 (MBS rabbit)(OECD Guideline 404)(ECHA)
* Aot EEY EE AT EREX 23
Copper A= BEL|X] &2 (MBS rabbit)(OECD Guideline 405)(F-AH=SZE: Copper oxide)(ECHA)
Zinc HFdoz 2FEX| %S (AEB: rabbit)(OECD Guideline 405)(ECHA)
Lead AFMHo2 2REX| %S (AEB: rabbit)(OECD Guideline 405)(ECHA)
Nickel HFdoz 2FEX %S (AEB: rabbit)(OECD Guideline 405)(ECHA)
*Zg7|aeld A=gle
* O 208y eREXl %S
Copper NS LEFX| & (A& S: guinea pig)(OECD Guideline 406)(RAHEE: Copper oxide)
(ECHA)
Zinc INE=R%E=
Lead noigo R 2REX| AS(AIES: guinea pig)(OECD Guideline 406)(ECHA)
Nickel INE=R%E=
" oy TEA
- AR E A Lead, Nickel: Eg2tz| 22
-8 EETA| Lead: 1B(Ef & 1 7|3t E), 2(H(E%)2 E9)
Nickel: 1A
- IARC Lead: 2A
Nickel: 2B
- OSHA Lead: S &
- ACGIH Lead: A3
Nickel: A5
- NTP Lead, Nickel: R
- EU CLP 2
* MAM ZHO| A =R/EX %3
Copper in vitro- EfE|2|0F A|@ 2 L SFX SH#0| A A0 M (A-S: Salmonella typhimurium
Strains TA98, TA100, TA1535, TA1537, TA102)(OECD Guideline 471)(f+At2 E: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
in vivo- MH W ZFF MM Z AFMEZJE/AET 2)Z0 3HAI”SE: mouse)(EU Method
B.12)(RAHE E: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
Zinc A=z
Lead A=l
Nickel in vitro- ZHF MIZ AP Lf K™K 20| A7 A1t S (AIEB: Chinese hamster lung
fibroblasts)(OECD Guideline 476)(ECHA)
in vitro- Z/F ME A2 L} MZEH/FAE 0|4 A7 At SHA™B: Chinese hamster
lung fibroblasts)(OECD Guideline 487)(ECHA)
P WY FEIA
Copper M0 A SE A2 ({ES oM WA =H0| LHEILHR| @5 (A’ E: rat)(OECD
Guideline 416)(-At=&: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
2 =4 ARZ B Efo MBS0 of7t e n EHHO|o| HWEO| ozt SISIALLE
71y, A H &M EfXE AFZ D A QLS 6mg/kg (AR S rabbit)(OECD Guideline 414)
(S A2 Z: copper(1+) hydroxide CAS No. 1344-69-0)(ECHA)
Zinc RS
Lead MAY AHZAD HAEAHZ M BEOCE Qe Zh= 28 © THAOIAM FXt FMHE A ==
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UAS, ZE HAE S0|M D&M OtATZE 0| SAME FOISHA AASHI 2O, FA|
o ZZar "R =7t SAXLE Ro5H dAaT (A”E: rat)(ECHA)

SN AEZD £7| HjofHEO|M S 0|20 | &Mooz Exfste 22 85 §H>1IA1 e S
ot Zatof cheh M30| YMe = o, X|&XQl g =0 BH8sts A FAS fAHUE
Zoe = QIS MALEO| X|HE D, HAEAHESET AX 7| siME S350 7<I“‘*°

>

Hu
H
L}
n
<
o
0%
=
et
0>| n

rat)(ECHA)
EU CLP #21A

Nickel Hiot=4, 7I¥ 7Y 22 8l& (ECHA)
*EY 2HYII 54 (12 =F) =REX 23
Copper 20 g4 A2 RfstAHU S S92 20sts g T HEEX @S,
AMYE AL X %S (RAFEE: Copper sulphate pentahydrate)(ECHA)
Zinc X|'E HAI:I
Lead ad5d AeZn HEE oo 2 LARX] §F (ECHA)
Nickel W
*EY 2P =4 #= 8 TE2(H)
Copper ZAT(OFTHE)- 7k =40 CHEF LOAELZ 1000ppm(R), 2000ppm()0| A 20, ME &40 ChEt
Zit= SE0|1H Yoz Q3 SYSHoZ Q5K 2 Az ¢HFE
(A& B rat)(EU Method B.26)(+ A= &: Copper sulphate pentahydrate CAS No
7758-99-8)(ECHA)
SYUOEY)- AEEL dZst S0 HEEX| 0t 275X &S (AMES: rat)(OECD
Guideline 412)(FAt=ZE: Copper oxide)(ECHA)
Zinc A=z S
Lead BT(2HE)- lead 0.03 mg/12| =& == LHE Y0 tHo Aoz 2t3xE = o,
Ol 2852 &5 B BEE Z&A717] Sl 2EE = A AMES: rat)(ECHA)
SYUY)- 2oz UHE B HhE2 mof HAE SR 3 HAY 2o e sFo| Y
of 24+X0|H, 0] 28 ANY = U= 2LE =22 572 ULS iE = A=,
371 2% S22 =25 49 A o HAo Ui S22 MEES d2APle ALz
LIEHE (AR mouse)(ECHA)
Nickel 4B T- LOAEL 2.2 mg/kg bw/day, 6.7 mg/kg bw/day (species: rat)(ECHA)
%(Pﬁl |-7|7|- EE'— H}Eh—_%o Kl‘jl(}" AAI-O OIO?I
*golReld INERE=
SECTION 12 Fo nix|= I
7t dE=d
* 0|7
Copper LC50 38.4~256.2ug/L 96hr Pimephales promelas (A= X: copper sulfate CAS No.
7758-98-7)(ECHA)
Zinc LC50 439ug/L 96hr (ECHA)
Lead LC50 1170ug/L 96hr Oncorhynchus mykiss (ECHA)
Nickel LC50 > 15.3 mg/L 96hr Oncorhynchus mykiss (read-across: nickel dichloride CAS No.
7718-54-9)(ECHA)
R
Copper EC50 31.8ug/L 48hr Ceriodaphnia dubia(ECHA)
Zinc EC50 860ug/L 48hr (ECHA)
Lead LC50 596.83ug/L 48hr Ceriodaphnia dubia (ECHA)
Nickel LC50 > 13 mg/L 48hr Ceriodaphnia dubia (read-across: nickel dichloride CAS No.
7718-54-9)(ECHA)
* _7.(_%_
Copper EC50 32~245ug/L 72hr Pseudokirchneriella subcapitata (f+At2&: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
Zinc XNEs
Lead EC50 123ug/L 72hr Pseudokirchneriella subcapitata (ECHA)
Nickel EC50 81.5~148ug/L 72hr Pseudokirchneriella subcapitata (read-across: Nickel chloride
CAS No. 7718-54-9)(ECHA)
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Copper A= olZ

Zinc =S

Lead BCF 1553 (ECHA)
Nickel A2

" WS NETE

2t EY0|5Y =S

o 7|8t ol Sk

[=}

Copper 015 : NOEC 57.8, 109ug/L 96hr 32day Cyprinodon variegatus (OECD Guideline 210)
(RAFEZE: Copper (Il) chloride dihydrate CAS No. 10125-13-0)(ECHA)

2= 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= Z: copper chloride)
(OECD Guideline 201)(ECHA)

Zinc 015 : 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)

Lead INI=RS =
SECTION 13 H| 7| A| Fo|Aret
7b M| 7| H7|E 2 HEo| met LH8=2/8718 H7IstAL
ALEH |20 42 H7|222 Al N30 w2t XIEH 7|2 sig o5 2ol = o

O met Ka2|sors

Lt H7|Al =2 Atg 2 ol YAIE Lo Mt g1 8718 H7I5HA L.
W&ol 7t HI|E2 @ HM13Z2/20] et je-&3tofof &

)
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SECTION 15

oz
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ret
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7h AtorE B A ROf ot A I A FHEE (MM RFAEES 1% o4 east =28 2)
ZASIAZFHMEY U EZYUAEEE 1% O|4 SRt =8 8)
EFHLTCH AR AR (E=HB LT RN QARIS 1% 0|4 &R =8E)
LEI|EHHEE (Copper, Lead, Nickel)
5187|2H4HEH (Lead, Nickel)

Lt ststEE e o] ost X M2 (ot 3 3etE % 0|5 0.009% =1} shast 42)
JHULERNLEE (EYE T H 03%0|4 &R BL)
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Hh 7Bt =L S 2i=-0| 2% A

* LA
- 7B = A SiEels
* QA
- 0|2 22| Y2 (CERCLA T77) Copper(2270 kg (5000 Ib))
Zinc(454 kg (1000 Ib))
Lead(4.54 kg (10 Ib))
Nickel(45.3599 kg (100 Ib))
- O| 222 M 2 (EPCRA 302 T#73) S els
- O| 222 M 2 (EPCRA 304 T#73) siEels
- 0| =2 Y 2 (EPCRA 313 #E) Copper(si &)
Zinc(SH 2HE)
Lead(sH2HE)
Nickel (S &)
- THEAY R (RHEYRHYER) SiEels
- THEAYRAEEEHAER) Bl
- AHEAHE(EER2HMER) SiEels

-EU 2R3EE 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)
Lead (lead massive: [particle diameter > 1 mm]: Lact.,, Repr. 1A)
(lead powder; [particle diameter < 1 mm]: Lact,, Aquatic Acute 1, Aquatic Chronic 1,
Repr. 1A)
Nickel(Carc. 2 STOT RE 1 Skin Sens. 1)

SECTION 16 1 gto| At

7b AtEO| =N CAMEO Chemicals(Z7|¥)

ECHA (MAl=d, UZ&/, 47 80, 7|& Rl g, s=8/0=F, SAMZHOoIY,
ot &Y E= ARy, OfF, Mds2E, &R, £ 2EYY| S4¢H=LE),
ooy, oeeAd L= X34, 2¢)

ECHA Registered substances(H| 5, ‘g4

EPISUITE(n-S EHZS /S 281 AlI %= (Kow))
HSDB(E M, A&, 7| F=Hat B=1 He)
ICSC(8dl =)

pubchem(ZX+&F)

KA A2 Rtz (@A E2EEE)
Zinc (Rlztd, XAt at, S884)(ECHA
NCIS(https://ncis.nier.go.kr)

sl

Lt X[ =2 LRt 2022 038 25¢

S LEN 38
LR =P 20264 058 292
2. 7|t Ol BIMHARZ(MSDS)E SHSBH £7-BA L BHUTRUKRO| Bt 7|5

(oS5 1Al X2020-1302)0]| 2} GHS(Globally Harmonized System of Classification
and Labelling of Chemicals) 7| &0l %3 24 El Xtz YL|CE

O XMt2z= HE2 FES E55= 40| ot T, S&H 2l HE0iA 2| F 0 I:HE’.'_ ohH,
SHEALRO| TSt 7|&o AL MEL| AL E';?té*oil me 7tg E= 718 S0l 23l
O Hgkls ZR0= FIMHQ ATEAANES =2l T AFBIA7] HfEH_|[:f

Lot o] ME = AFHO] o gio] JHEE = Yo, & f | O] X| (www.poongsan.co.kr)
SHM XMEE HISYE 5 ASLICL
7|EF REMITH At 2 SAF HESHEE =
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