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SECTION 11

7t 780l B2 =& F 20 2ot

ol gEel
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T20M EfEl0 SHTIAS YT + U
SR MYZY Y HAHO AU Y Y
SITHAl ZFFY, S TIAS WY 4 g
2o gY2 T + US

A 8717 BuE 4 Y

iz ) ATEmix >2000 (mg/kg) - EREX %3
Copper LD50 >2500mg/kg rat(male)(OECD Guideline 423)(FAt=EX: Copper oxide)(ECHA)
Nickel LD50 > 9000 mg/kg bw rat(OECD Guideline 401)(ECHA)
Manganese LD50 >2000 mg/kg rat(female)(ECHA)
- A ATEmix >2000 (mg/kg) - EREX %8
Copper LD50 >2000mg/kg rat(OECD Guideline 402)(At=&: Copper oxide)(ECHA)
Nickel HEUS
Manganese A2 S
-=9 E2XI/0/AE ATEmix >5 (mg/L) —» BREIX| %S
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Copper =2/0|AE LC50 >5.11mg/L 4hr rat (OECD Guideline 436)(Coated copper flakes)(ECHA)
Nickel NOAEC >10.2mg/L Thr rat(ECHA)
Manganese =72 LC50 >5.14mg/L 4hr rat (ECHA)
*ORRAMY E= X5 =REXl 23
Copper A= BHELX| %S (AMES: rabbit)(OECD Guideline 404)(FAHE E: Copper oxide)(ECHA)
Nickel AH=do2 2FEX %S (AEB: rabbit)(OECD Guideline 404)(ECHA)
Manganese ASHoZ E2EX| %43 (AES: rabbit)(OECD Guideline 404,EU Method B.4)(ECHA)
* Mot mEY Ee AT e ]
Copper A= BHEL|X| %S (MBS rabbit)(OECD Guideline 405)(FAHE E: Copper oxide)(ECHA)
Nickel H=do2 2FEX| %S (AEB: rabbit)(OECD Guideline 405)(ECHA)
Manganese ASHoZ EEEX| &3 (AES: rabbit)(OECD Guideline 404,EU Method B.4)(ECHA)
*Zg7|aeld NI
* O 202y eREX %S
Copper e S LEFR] &2 (A" S: guinea pig)(OECD Guideline 406)(5-AHEE: Copper oxide)
(ECHA)
Nickel N2
Manganese HAYS LIEHLHR| &S (AR B: guinea pig) (OECD Guideline 429,EU Method B.42)(ECHA)
= ety TE1A
- Ao E Nickel: SE&2[E2E
- A8 ERIA Nickal: 1A
- IARC Nickel: 2B
- OSHA A=gle
- ACGIH Nikel: A5
Manganese: A4
- NTP Nickel: R
- EU CLP Nickel: 2
* AN 0|2l EREX 22
Copper in vitro- 2FE{|2|OF AJR 2 L STt SHHO0| A AD S9(AES: Salmonella typhimurium
Strains TA98, TA100, TA1535, TA1537, TA102)(OECD Guideline 471)(8AF2E: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
in vivo- A& L ZRF MMZE AFMEJL/AEF 2 Z0 SHAI”RSB: mouse)(EU Method
B.12)(FAt=ZE: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
Nickel in vitro- L5 AZ Al W fX SHBO| A7 21 SM(AI®B: Chinese hamster lung
fibroblasts)(OECD Guideline 476)(ECHA)
in vitro- Z8&F ME Azt L MZH/FMA o4 A7 Aot SH(A™B: Chinese hamster
lung fibroblasts)(OECD Guideline 487)(ECHA)
Manganese in vitro- Z8F MXZ Wf RHX S¢HO0| A7 A0 Z28(A- S mouse lymphoma L5178Y
cells)(OECD Guideline 476)(read-across:manganese chloride)(ECHA)
*AA=Y eREX %3
Copper 2MICH HA = AlEAD fHESZ0 Mz WA =40 LIEHLEX| @EF (Al”S: rat)(OECD
Guideline 416)( A2 &: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
2o =4 ARZ Ea Bjor MBS0 of7t Hten EAHMOo(ol HEO| At SISIAL LY
2718, B M &4 B R AP D 2 Q1S 6mg/kg (AR S: rabbit)(OECD Guideline 414)
(S AHEE: copper(1+) hydroxide CAS No. 1344-69-0)(ECHA)
Nickel Hiot=d, 7R 292 813 (ECHA)
Manganese M=AH0| LIEILEX| 842 (R AHEE: managanese dichloride)(ECHA)
*E8 HHY =4 (12 &= 8) =REXl %3
Copper 40 2854 AZT RolistALE SOt 24 & 205t Y4 YT BEREX Y3,
AU AR X %S (RAFEE: Copper sulphate pentahydrate)(ECHA)
Nickel RS
Manganese XNEods
*£3 BRI 54 (B85 =3) 1
Copper ZT(OtEHY)- 7F &4H0] CHSH LOAELS 1000ppm(2), 2000ppm (=)0 A2 O, A £Akof Cfist
d0t= SEOIH deez Qs =dstH oz SaHK| Y2 A= ¢t
(M= B rat)(EU Method B.26)(FAHE E: Copper sulphate pentahydrate CAS No.
7758-99-8)(ECHA)
SYOEY)- AlPZt A2t Geks0| BHEL[X| piot 27 E X %S (A”SB: rat)(OECD
Guideline 412)(FAFZ&: Copper oxide)(ECHA)
Nickel - LOAEL 2.2 mg/kg bw/day, 6.7 mg/kg bw/day (species: rat)(ECHA)
SY- Y77 Es HEEE2 T &4E oY
Manganese S 2- NOAEL2 0.5 pg/L(species: rat)(ECHA)
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SECTION 12 3o okl
7t SEi=4d
“ ol
Copper LC50 38.4~256.2ug/L 96hr Pimephales promelas (FAF=E: 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)
 YIF
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)
* _JF__IEI_
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)
Manganese EC50 4.5 mg/L 72 hr Desmodesmus subspicatus(OECD Guideline 201)(ECHA)
Lt THed & 2o d
* R INE=REHES
* 2oy INE=RE=
Ch =554
* 55 INE=REHES
* ARl INE=RE=
2t EY0|Ed INE=RE=
ot 7|Et F3f Yt
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)
42ZHR: NOEC 21.5~181ug/L 21day Daphnia magna (OECD Guideline 211)(fAt=E: 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)
Manganese 0]{&: NOEC 3.6 mg/L, 96hr Oncorhynchus mykiss (OECD Guideline 203)(ECHA)
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SECTION 15 Mg
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7h AtotE Aol oot A A FHEE (HEHAERFHEEE 1% O|4 east =28 F)
LASIAZHMEE EUSEAZHULEEHE 1% o|Y &Rt =22 8)
EFULXCHH AR AR (EFHZTTHHY RN ARIZ 1% 0l &R =28E)
LEIIE48HEE (Copper, Nickel, Manganese)
5187 EHHEE (Nickel)
Lt stetE a2 gol oot A siEels
C St el o] st A siEels
2t H 7| S22 o st A ANLEH =
of, 7|Et =L R =70 2ot A
* =LA
- 7|t =L A siEels
* = A
- O =228 2 (CERCLA 1178) Copper(2270 kg (5000 Ib))
Nickel(45.3599g (100Ib))
- 0|2 22|Y 2 (EPCRA 302 773) S S
- 0| 222 ™M 2 (EPCRA 304 1178) s als
- O|= 32| - 2 (EPCRA 313 #H) Copper(si2HE)
Nickel(Si = &)
- TNYHAHE(RHEYHAEE) siEels
- THYEAHEAEEEHAEE) siEels
- THYHAHE(ZERZY™MER) siEels
-EU 2REE Copper(Aquatic Chronic 2(H411))

Nickel(Carc. 2 STOT RE 1 Skin Sens. 1)

SECTION 16 1 gto| FAret

7b RAtEO| =N CAMEO Chemicals(Z7|2)
ECHA (d4l=d, 44R, d7 80, 7[E =3l

ECHA Registered substances(H| 5, g4
EPISUITE(n-SEFES/E = 7+ (Kow))
HSDB(E M, A&, 7| F=Hat B=1 He)
ICSC(E3H )

pubchem(ZXt2)

A Al 2M XREMAYEY EEESE)

Lt X[ =2 LRt 20224 038 25¢

ECER 18]
* 23 N YR 20224 068 202
2 71et O SHIHLHATIZ(MSDS)= S8R £7EA| X ST BAUKIRO| B3 7|F

(=35 1A| H2020-130=2)0] a2t GHS(GIobaIIy Harmonized System of Classification

and Labelling of Chemicals) 7| &0l %3 24 El Xtz YL|CE
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