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7t otshd obgd | Rl HHg 2l Jts D200M 2oz SH7IAE dMdE = US
A2 MUR U YYHO ABOIA HHHY
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SECTION 11 =40 ot HE
7L 7tsE0l B2 = E HE0| B HE XNzl
L A Ralld &
=
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)
Manganese LD50 >2000 mg/kg rat(female)(ECHA)
] ATEmix >2000 (mg/kg) - =REX %S
Copper LD50 >2000mg/kg rat(OECD Guideline 402)(FAt=ZE: Copper oxide)(ECHA)
Nickel A2
Manganese =S
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-84 £2ZI/0|AE ATEmix >5 (mg/L) - BEREX 22
Copper =Z/0|AE LC50 >5.11mg/L 4hr rat (OECD Guideline 436)(Coated copper flakes)(ECHA)
Nickel NOAEC >10.2mg/L Thr rat(ECHA)
Manganese =7 LC50 >5.14mg/L 4hr rat (ECHA)
*OREMY Ee AT REIX| 28
Copper A= BELX] 2 (MBS rabbit)(OECD Guideline 404)(F-AH=ZE: Copper oxide)(ECHA)
Nickel HFEo 2 BREX| ES (A B rabbit)(OECD Guideline 404)(ECHA)
Manganese A=Ho2 BREX| %S (A™B: rabbit)(OECD Guideline 404,EU Method B.4)(ECHA)
ot mEY EE RS = REIX| S
Copper A= BELX] 2 (MBS rabbit)(OECD Guideline 405)(F-AH=Z: Copper oxide)(ECHA)
Nickel HFEo 2 BREX| ¥S (A ™S rabbit)(OECD Guideline 405)(ECHA)
Manganese A=Ho2 BREX| %Z (A™B: rabbit)(OECD Guideline 404,EU Method B.4)(ECHA)
*@Zgr|ateld N =4e e
* O£ 0tel EHEX 23S
Copper OIS LIELLIX] @42 (AIEE: guinea pig)(OECD Guideline 406)(FAHEZ: Copper oxide)
(ECHA)
Nickel X|'E HAI:I
Manganese NS LIEFLEX] %S (AEB: guinea pig) (OECD Guideline 429,EU Method B.42)(ECHA)
* et TE1A
- Ao B A Nickel: S222|=Z
-IELFHEIN Nickal: 1A
- IARC Nickel: 2B
- OSHA INE=RE=
- ACGIH Nikel: A5
Manganese: A4
- NTP Nickel: R
- EU CLP Nickel: 2
* WAM ZHO| A =R/EX %3
Copper in vitro- EfE|2|0F A|@ 2 L XX SH#O0| HAu M (A-S: Salmonella typhimurium
Strains TA98, TA100, TA1535, TA1537, TA102)(OECD Guideline 471)(+ A2 &: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
in vivo- MM Lf ZRE HME HRMEJN/AMYT AZAD SM(AEE: mouse)(EU Method
B.12)(*At=ZE: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
Nickel in vitro- ZHF AZ Al W FHX SHBO| A7 A SM(A[”®B: Chinese hamster lung
fibroblasts)(OECD Guideline 476)(ECHA)
in vitro- T2 M A B LY MZAM/ A oA 1 A1t SM(AES: Chinese hamster
lung fibroblasts)(OECD Guideline 487)(ECHA)
Manganese in vitro- Z8&F MIE Wf RHX SHO| LA SH(AIES: mouse lymphoma L5178Y
cells)(OECD Guideline 476)(read-across:manganese chloride)(ECHA)
A=Y =R/EX %3
Copper M) MA S AGZ O{EHE 0|2 A Z40| LHEFLHR| 42 (A”B: rat)(OECD
Guideline 416)(fFAHZ&: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
2ot =4 AR ZD "o Ejor MBS 0| ofZt Xten EA ol HMEO| ofzt ZISIAL LY
Z7\gM, A M &4, EfXF AP D 21 Q1S 6mg/kg (AIEB: rabbit)(OECD Guideline 414)
(FAFEE: copper(1+) hydroxide CAS No. 1344-69-0)(ECHA)
Nickel Hiot=d, 7|ded 29l I3 (ECHA)
Manganese *“5’5! 40| LIEILEX] %& (FAFEE: managanese dichloride)(ECHA)
*EF BEYY| 54 (18] &) REIX| 28
Copper 7411| S45d AIEZ2L FlsA L S 54 9/0|dHe dut FE BELX| @8,
AU AL X A (RAHEE: Copper sulphate pentahydrate)(ECHA)
Nickel X|'E HAE
Manganese =S
*E HYYI =9 HtE = F) Te1
Copper ZT(0F2HY)- ZH =40 T3t LOAELS 1000ppm(2), 2000ppm(==)0| A2 M, AE &Akof Cfst
ANt ZEQ|M MEFO 2 O3] EMEIMOE SQ_OI.Il oS zioz 7tzE
(AEE: rat)(EU Method B.26)(FAHEE: Copper sulphate pentahydrate CAS No.
7758-99-8)(ECHA)
SYUOHEY)- Al H2ot Jes0| BELX| R0t 2FEX| &S (AESB: rat)(OECD
Guideline 412)(FAt=ZE: Copper oxide)(ECHA)
Nickel ZT- LOAEL 2.2 mg/kg bw/day, 6.7 mg/kg bw/day (species: rat)(ECHA)
SY- I EE HREE2 FU|0| 248 2o
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| Manganese | £ - NOAELS 0.5 pg/L(species: rat)(ECHA) |
* golfed MEYUS
SECTION 12 g0 0jx|= 3¢
7) MES Y
* 0|8
Copper LC50 38.4~256.2ug/L 96hr Pimephales promelas (A2 Z: 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)
Manganese LC50 > 3.6 mg/L 96hr Oncorhynchus mykiss (ECHA)
cuAE
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)
Manganese EC50 > 1.6 mg/L 48hr Daphnia magna(OECD Guideline 202)(ECHA)
* _7‘(_%_
Copper EC50 32~245ug/L 72hr Pseudokirchneriella subcapitata (7 AF2 &: 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)
Manganese EC50 4.5 mg/L 72 hr Desmodesmus subspicatus(OECD Guideline 201)(ECHA)
L 2 Rd 3 25d
* HEd INE=RE=
* =ol-d Azols
Ch HE2554d
* 554 INE=RE=
* A2l Azols
2t EY0|5d Azols
ot 7|Ef Fof gt
Copper 0]{&: NOEC 57.8, 109ug/L 96hr 32day Cyprinodon variegatus (OECD Guideline 210)
FAF=E: Copper (Il) chloride dihydrate CAS No. 10125-13-0)(ECHA)
ZrZER: NOEC 21.5~181ug/L 21day Daphnia magna (OECD Guideline 211)(fA=&: Copper
sulphate CAS No. 7758-98-7)(ECHA)
Z&: NOEC 37.6~170.8ug/L 72hr Pseudokirchneriella subcapitata (fFAF=E: copper chloride)
(OECD Guideline 201)(ECHA)
Manganese 0] &: NOEC 3.6 mg/L, 96hr Oncorhynchus mykiss (OECD Guideline 203)(ECHA)
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7h AT EAYO| Qs A Y RHEE 2 FHEES 1% 0l SRt 28 8)
AT AEZHMEE RYSEEEULEEEE 1% 0ld a3t =288)
S+UBTCH Y FH AR (E+HB TN FHAXE 1% 0|4 erot 28F)
LE7IEHHEE (Copper, Nickel, Manganese)
S187|=4EEE (Nickel)
L} srst2m kel gl Qs 1A sirete
Ch QB ST BRI 28 FA sHtels
Bt 7|2 22l Hol o3t 7 AR 7|2
Of. 7|EF 2 U RO 23 FA
* 2UTH
- JEF 24 A sitgle
* = A
- 0|2 22| 2 (CERCLA T17H) Copper(2270 kg (5000 Ib))
Nickel(45.3599kg (100Ib))
- 0|2 22| ™M 2 (EPCRA 302 T17H) siEels
- O|222|H 2(EPCRA 304 ) Bilcae=s
- 0| = 22| Y 2 (EPCRA 313 #78) Copper(Si &)
Nickel (B & &)
- FHEYYR(ZEHEYEAST) RS
- AHEAYHASEEYASE) el
- INEAYHEERSPMEY)  HPeUS
-EU 2REE Copper(Aquatic Chronic 2(H411))
Nickel(Carc. 2 STOT RE 1 Skin Sens. 1)
SECTION 16 i R I b 1
7t Rt2o| =KX CAMEO Chemicals(371 %)
ECHA (MAIS 4, U215, 47, 21, 7|6 S8 I3, SET/0/EE, YAMEHOYY,
U8 mey S5 X3 OF NAUNES XI5 57 AN SYEED)

ECHA Registered substances HE, dd)
EPISUITE(n-SEHZ/E 281 A+ (Kow))
HSDB(H A, A&t £7| B=Fot =7 Hel)
ICSC(B3HE)

pubchem(ZXtZ)

XA AIHEM X (SAAIRE ERESE)

Lt Z|Z=2E LKL 20223 03¢ 259
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e kB 22
* X T IE LR 2025 05€ 30¢
2t 7|&t O] SXMEAXIZ(MSDS)= SIEtEE 22.8HA| U SHGMMEARZ0 T8t 7|

(&5 1Al M2020-130=)0f @2} GHS(Globally Harmonized System of Classification

and Labelling of Chemicals) 7| =01l 3 ZH4 =l XtE QL|CE
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