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Copper LD50 >2500mg/kg rat(male)(OECD Guideline 423)(FAt2 & 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)
] ATEmix >2000 (mg/kg) - EREX %8
Copper LD50 >2000mg/kg rat(OECD Guideline 402)(FAt=ZE: Copper oxide)(ECHA)
Nickel N2
Cobalt LD50 >2000 mg/kg rat(read-across: Cobalt(ll) 4-oxopent-2-en-2-olate CAS No. 14024-48-7)
(ECHA)
-84 E2X/0]AE ATEmix >1 (mg/L) - =4
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)
Cobalt =Z/0|AE LC50 < 0.05mg/L 4hr rat (OECD Guideline 436)(ECHA)
* O REAY E= X5 =X %3
Copper A= BELX] 2 (MBS rabbit)(OECD Guideline 404)(F-AH=EZE: Copper oxide)(ECHA)
Nickel HFdoz 2FEX| %S (AEB: rabbit)(OECD Guideline 404)(ECHA)
Cobalt A=2Hoz2 2B EX| %S (EU Method B.46)(ECHA)
ot FEY EE ATY =X 23
Copper A= BEL|X] 2 (MBS rabbit)(OECD Guideline 405)(F-AH=SZE: Copper oxide)(ECHA)
Nickel HFdoz 2FEX| %S (AEB: rabbit)(OECD Guideline 405)(ECHA)
Cobalt AYE MRHE =0 XA+F2 ECF (OECD Guideline 437, EU method B.47)(ECHA)
* g7y N =Re =
* o 28y =R/EX %3
Copper H3Y S LIELHX| &S (AR”S: guinea pig)(OECD Guideline 406)(FAHEZ: Copper oxide)
(ECHA)
Nickel A=els
Cobalt Az
* ek TE1A
- Ao E A Nickel: S22 =Z
-IELFHEIN Nickel: TA
Cobalt: 2
- IARC Nickel: 2B
Cobalt: 2B
- OSHA XNz
- ACGIH Nickel: A5
Cobalt: A3
- NTP Nickel: R
- EU CLP INE=RE/E=S
* AN EZHOl R TE2
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)
Cobalt in vitro- ZtEIZ2|OF A|@ 2t Lf RFX SHBO| HAAN Y,
ILEE= AZEEt SlEie SHE0| B7IstaLt, A -datrt g Me 2R %2
BHEE HHE2 oSt M £F HEEX| RS20[7| 2o MESHY gEidol ol E
(ECHA)
* A= TE1B
Copper 2MITH A= A2 OHES 0| MAI=40] LIEILEA] 22 (A[®E: 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)
Cobealt AYE 2% 100mg/kg bw/day 0|2 MUE 7ot HEH X7t 4 (A”S: rat)

(OECD Guideline 422)(ECHA)
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Copper 30 44 A2 RfstHL ST S92 20sts Y P HEEX @E,
AL AL X| %S (FAHEE: Copper sulphate pentahydrate)(ECHA)
Nickel NEQUS
Cobalt ANEUS
*£8 BHE7| 54 (B £ F) EREX g8
Copper BTOFEHd)- 2t =401 T3t LOAELZ 1000ppm(2), 2000ppm(5=)0| A2, ME &=400f CHSt
2= SE0|1H Yoz Q3 SHSHoZ Q5K 2 Az ¢HFE
(AEE: rat)(EU Method B.26)(FAH=&: Copper sulphate pentahydrate CAS No.
7758-99-8)(ECHA)
SUOEY)- AEED dZst S0 HEEX| &0t 27X &S (AMES: rat)(OECD
Guideline 412)(F A2 &: Copper oxide)(ECHA)
Nickel - LOAEL 2.2 mg/kg bw/day, 6.7 mg/kg bw/day (species: rat)(ECHA)
SY- YN E= HEEER Y0 242 2oy
Cobalt - NOAEL 3 mg/kg bw/day (A|®E: rat)(OECD Guideline 408)(FAHE&: Cobalt dichloride
CAS No. 7646-79-9)(ECHA)
* golgeld MHEYUS
SECTION 12 g ojx|= 3¢
7 MES A
0|8
Copper LC50 38.4~256.2ug/L 96hr Pimephales promelas (FAF2 & 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)
*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)
Cobalt EC50 > 100 mg/L 48hr (Daphnia magna)(OECD Guideline 202, EU Method C.2)(ECHA)
* X2
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)
Lh THed & 2o d
* R Azols
* 2o d INE=RE=
Ch =554
* 55 Azols
* ARl INE=RE=
gt EY0|SY INE=RE
ot Z|E F3f gt
Copper 0{&: NOEC 57.8, 109ug/L 96hr 32day Cyprinodon variegatus (OECD Guideline 210)

(R A2 E: Copper (1) chloride dihydrate CAS No. 10125-13-0)(ECHA)
Z+7t3: NOEC 21.5~181ug/L 21day Daphnia magna (OECD Guideline 211)(RAFEE: Copper
sulphate CAS No. 7758-98-7)(ECHA)
Z&: NOEC 37.6~170.8ug/L 72hr Pseudokirchneriella subcapitata (FAFZ&: copper chloride)
(OECD Guideline 201)(ECHA)
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7t H7| S
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Lt T 7IAl =2l At E ol AR WE mat ESa &7 H7|stA 2.
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SECTION 14
7} {AHS(UN No.)
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Lt HEUHY s els
Ch 28002 2ledd8 S5 sEels
2t 87188 s els
o Y2 HEH WSS
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% Wart ALt Bas SH Ny
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SECTION 15

L3
i}
=)
=
rok
o

7h Aot Ao oot A A FHEE H2NERFHESEE 1% o|4 SRt = F)
LUSASHMEE RIUSEZHULEEE 1% Ol /ot =22 8)
EFULNCHH LR AR (EF=HZTITHHE R AXIES 1% 0l &R =8E)
LEI|IEH4EEE (Copper, Nickel, Cobalt)
S 87|EHEEZ (Nickel, Cobalt)

Lt stetE 2| goll olst A AHIERALEE (ALE 03%0|4 Bt 22)
NS ERALEEE (E2E 5 ILE 1%0/4 &Rt 849)
MEjRSEE (BEE T TLUE 25%0[4 &ast 42)

Ch 2tet=2ol S5 % 871 S0 &t =S
HEO 2leh A

2k ISt ee| ol oS A S

oh H 7| =22 gof ofst 7 MYYH7 =

Bt Z1Ef =L S el==o oSt A

* =LA
- 7|EF L A SiEels
* = QA
- 0|2 22| 2 (CERCLA 7+H) Copper(2270 kg (5000 Ib))
Nickel(45.3599 kg (100 Ib))
- O|=32|H 2 (EPCRA 302 7+H) kA=
- O|Z 22| ™M 2 (EPCRA 304 17H) i els
- D| 22| H 2 (EPCRA 313 #H) Copper(sli &)
Nickel(8i & &)
- THYEAYE(ZH E2EHAEE) SiEels
- THYHAHEAEEEHAEE) s els
- TNHAPRE(BER2EMER) SiEels

-EU 2REE 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 gto| At

7t Rt2o| X CAMEO Chemicals(37| %)

ECHA (WAIS Y, 2247, 237, 31, 7|6t Ko Y8, SET/0ISH, YAMZHO Y,
Mot el EE X134, OfF, AHONSRE, A5, SH BNYY| SYWELD)

Doy, DfeAd L= X5y
ECHA Registered substances(H| &, 44 4)
EPISUITE(n-SEtE/= 28 A= (Kow)
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HSDB(R A, e, 7| F=Fat F=7 He)
ICSC(83 )

pubchem(Z X&)

KA AlEEM Rtz @MAEE E2EEE)
NCIS(https://ncis.nier.go.kr)

Lt Z| =2 LK} 2022 03¢ 25¢Y

* I g8l 4 3
* 2F IHE LR} 2026 058 29
2t 7|Et O] SHMNMHEAXIZMSDS)= $IStE2 X E2.HA| U SHAMEAXZO| 23t 7|1F

(=S5 DAl H2020-130=)0 M2} GHS(Globally Harmonized System of Classification

and Labelling of Chemicals) 7| &0 %3 2d & Atz L Ch

Ol Xti2= ME2 EFS B55l= 20| oL M, S&4HQl HEfoiMel F ol CHet oH, =
SHEALRO| TSt 7|&0 AYLCH MFL| AFE YO THE 7t £ 7t S0l 2f8 4

O] HIZE|s A0l £I}EQl OFM B IALSIS 810l & ALRSIA|7| HFZFLICH
SO HE= AREO| o glo] ZHEE = A2n, FA BT O|X|(www.poongsan.co.knE
SHM XEE MBS = ASHCH

7|EF REMITH A2 SHAL QS AE £ ERESEOR FO[5t0 FA|7| HHEfLICE
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