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> 78.0
8.5~ 105
3.0 ~ 6.0
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01~15

2 PEE

CAS Bz
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Copper
Aluminium
Nickel
Iron
Manganese
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- O
- 34y
o ATEmix >2000 (mg/kg) - EREX %S
Copper LD50 >2500mg/kg rat(male)(OECD Guideline 423)(7At=Z&: Copper oxide)(ECHA)
Aluminium LD50 >15900mg/L rat (OECD Guideline 401)(ECHA)
Nickel LD50 > 9000 mg/kg bw rat(OECD Guideline 401)(ECHA)
Iron LD50 98600 mg/kg bw rat(OECD Guideline 401)(ECHA)
Manganese LD50 >2000 mg/kg rat(female)(ECHA)
- A ATEmix >2000 (mg/kg) - EREX %S
Copper LD50 >2000mg/kg rat(OECD Guideline 402)(f-AtZE: Copper oxide)(ECHA)
Aluminium A=zQleS
Nickel A2
Iron INI=RYE=
Manganese XNz
-8¢ /0 AE ATEmix >1 (mg/L) — T&4
Copper 2ZI/0|AE LC50 >5.11mg/L 4hr rat (OECD Guideline 436)(Coated copper flakes)(ECHA)
Aluminium =72 LC50 >0.888mg/L 4hr rat (OECD Guideline 403)(ECHA)
Nickel NOAEC >10.2mg/L Thr rat(ECHA)
Iron INI=RYE=
Manganese =%l LC50 >5.14mg/L 4hr rat (ECHA)
*ORRMY = X5 eREXl %3
Copper A= BEL|X] 2 (MBS rabbit)(OECD Guideline 404)(F-AH=SZE: Copper oxide)(ECHA)
Aluminium AHFHo R EFEX %S (AEEB: rabbit)(OECD Guideline 404)(ECHA)
Nickel Aoz 2REX ¥S (AES: rabbit)(OECD Guideline 404)(ECHA)
Iron AH2MHoz 2REX| %S (A™S: rabbit)(read-across: Bayferrox VP AC 5122 M)
(OECD Guideline 404)(ECHA)
Manganese A=Ho 2 E2EX| &2 (AES: rabbit)(OECD Guideline 404,EU Method B.4)(ECHA)
*NE AN EE A2 EREX 28
Copper A= BHELX| %S (AMES: rabbit)(OECD Guideline 405)(FAHE E: Copper oxide)(ECHA)
Aluminium A3Ho2 2REX Y2 (AEE: rabbit)(ECHA)
Nickel MHFHOE EFEX %S (AEEB: rabbit)(OECD Guideline 405)(ECHA)
Iron A=Hoz2 EBEX| %S (AES: rabbit)(read-across: Bayferrox VP AC 5122 M)
(OECD Guideline 405)(ECHA)
Manganese AFEe2 EREX %S (A™B: rabbit)(OECD Guideline 404,EU Method B.4)(ECHA)
* g7y XNzos
* |l =R/EX %3
Copper HOINE S LIEFLEX] %8 (A S guinea pig)(OECD Guideline 406)(FAtEZ: Copper oxide)
(ECHA)
Aluminium WY R RFREX| @S (AM™E: guinea pig)(ECHA)
Nickel INE=R% 8=
Iron INI=RYE=
Manganese g S LIEHLHR] &S (AES: guinea pig) (OECD Guideline 429,EU Method B.42)(ECHA)
* et TE1A
- AR E A Nickel: Eg 2|2 E
-8 FEA Nickal: 1A
- IARC Nickel: 2B
- OSHA INE=RE
- ACGIH Nikel: A5
Manganese: A4
- NTP Nickel: R
- EU CLP Nickel: 2
* AN ZHO|RIY =REX %3
Copper in vitro- 2tEIZ|OF A2t Lf RF X SHBO| A A0 FH(AES: Salmonella typhimurium

Strains TA98, TA100, TA1535, TA1537, TA102)(OECD Guideline 471)(fAt=E: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)

in vivo- A Wl ZFF MM Z AFMEZJHE/HET 2 Z 0 3HAI”SE: mouse)(EU Method
B.12)(RAHE E: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)

Aluminium in vitro- A2t S8(AEZ: mouse lymphoma L5178Y cells)(OECD Guideline 476)(ECHA)
in vivo- ZRF MZJH/AMY A3 AF A0 SAIEE: rat)(OECD Guideline 474)(ECHA)
Nickel in vitro- Z9&F MZ A2 Lf f™X 20| A7 A1t S (AIEB: Chinese hamster lung

fibroblasts)(OECD Guideline 476)(ECHA)
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in vitro- Z/F MZ A2 L Mz 8d/AH o] 7t 2t SEA”S: Chinese hamster
lung fibroblasts)(OECD Guideline 487)(ECHA)
Iron in vitro- 2FE|2|OF AlRl 2t Lf STt S0 AL AN S (A-S: Salmonella typhimurium
TA97a, TA98, TA 100, TA102, TA1535, TA1537 & TA1538)(read-across:carbonyl iron)(ECHA)
Manganese in vitro- ZRF MZ Lf RHX SH#O0| A0t 2H(AI”S: mouse lymphoma L5178Y
cells)(OECD Guideline 476)(read-across:manganese chloride)(ECHA)
* A=Y T21B
Copper 2MH YA =Y AHZD OfHS =M= M F90] LHELEX| &5 (Al2lS: rat)(OECD
Guideline 416)(f-AH=&: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
2 =Y AEED B ENOF MTO0| 42t Hton /0o Y EO| ozt SISt Lt
271, &AM &4 EfRE AFDE 2H Q1S 6mg/kg (AlE S rabbit)(OECD Guideline 414)
(FAHE E: copper(1+) hydroxide CAS No. 1344-69-0)(ECHA)
Aluminium HEE a2 ZFMAZY A" Z1}, NOAEL = 266 mg/kg bw/day (OECD TG 414) 4lst
HES Yoz wE A MASH Al 2 6-182 ALO[Of EfOFZ} M A E (ECHA)
Nickel Hiot=d, 7| w'e 292 g3 (ECHA)
Iron HEHS
Manganese MEAMO| LIEILIX| %S (RAFEE: managanese dichloride)(ECHA)
*Ed BHYI 54 (18 = F) =REX ¥S
Copper 40 454 APZD Rolist7L S S48 20|sh= A4 = BEEX &4,
AU HAZ| K| %S (FAHEE: Copper sulphate pentahydrate)(ECHA)
Aluminium 5358 72 HO|YHO SYstH F2It BEEX| @5 (ECHA)
Nickel INE=R%E=
Iron N =R
Manganese A=gls
*EY BHYI SE BB & F) =REX %3
Copper AT (OF2H)- 7t &4H0f| TSt LOAEL 1000ppm(g), 2000ppm(5=)0| oM, ME &=40f CHEt
A= SE0|1H ooz Qs sdetHoz "ROPXI He2 Aoz ¢UFE
(A®B: rat)(EU Method B.26)(2 A= E: Copper sulphate pentahydrate CAS No.
7758-99-8)(ECHA)
SYUOEY)- AEEL dZst S0 HEEX| 0t 275X &S (AMES: rat)(OECD
Guideline 412)(At=ZE: Copper oxide)(ECHA)
Aluminium 47 AMYo|Lt 59| Ao H2IF AEE|X| UUSLICE (M-S rat)(OECD Guideline
422)(ECHA)
SYUOEY)- AEZD dZst S¢S0 HEEX| o 27X &S (AMES: rat)(OECD
Guideline 413)(ECHA)
Nickel B LOAEL 2.2 mg/kg bw/day, 6.7 mg/kg bw/day (species: rat)(ECHA)
SY- YU Es RS2 Y0 242 22
Iron SY- AlFZD oot Y-S0l BEEX| ot 2REX| @& (MES: rat)(ECHA)
Manganese S ®- NOAEL2 0.5 pg/L(species: rat)(ECHA)
* SRl Azols
SECTION 12 g ojx|= 3
7. HEHS
0|8
Copper LC50 38.4~256.2ug/L 96hr Pimephales promelas (A= E: copper sulfate CAS No.
7758-98-7)(ECHA)
Aluminium LC50 > 1.16 mg/L, 96hr
Nickel LC50 > 15.3 mg/L 96hr Oncorhynchus mykiss (read-across: nickel dichloride CAS No.
7718-54-9)(ECHA)
Iron INE=2% 8=
Manganese LC50 > 3.6 mg/L 96hr Oncorhynchus mykiss (ECHA)
*UR
Copper EC50 31.8ug/L 48hr Ceriodaphnia dubia(ECHA)
Aluminium A=gls
Nickel LC50 > 13 mg/L 48hr Ceriodaphnia dubia (read-across: nickel dichloride CAS No.
7718-54-9)(ECHA)
Iron INE=2% 8=
Manganese EC50 > 1.6 mg/L 48hr Daphnia magna(OECD Guideline 202)(ECHA)
* XE
Copper EC50 32~245ug/L 72hr Pseudokirchneriella subcapitata (7 At=&: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
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Aluminium NEHS
Nickel EC50 81.5~148ug/L 72hr Pseudokirchneriella subcapitata (read-across: Nickel chloride
CAS No. 7718-54-9)(ECHA)
Iron =S
Manganese EC50 4.5 mg/L 72 hr Desmodesmus subspicatus(OECD Guideline 201)(ECHA)

Ued =Y
* 2o =3

oo gjo

g NS

CPS| XNz

2t EQ0|S NERE

o 7|8t ol ek

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)(f-At2&: 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)

Aluminium 42ZHF: NOEC 1.02 mg/L 6d Ceriodaphnia dubia(ECHA)

&/ NOEC 2760.3 pg/L 72hr Lemna minor(OECD Guideline 221)(ECHA)

Manganese 0]&: NOEC 3.6 mg/L, 96hr Oncorhynchus mykiss (OECD Guideline 203)(ECHA)

SECTION 13 H| 7| A] =2 Arg
7t W7 H7|E 2E gyol et LHES/8718 H7IstA 2
AHREH 7|22 22 H7|S2eY AdEE M3xo| et XIFEH 7| sy ofF =l £ A
B 20j| et A 2lsyokzt

Lt H7|Al F=2 At ZE ol AR L8 met =1 87|18 W75t L.
Me8o| 7tset H7IE2 ' M13E2l20] w2t X &-&3tofof &t

SECTION 14 2350 2ot HE
7F FAHZ(UN No.) siEels
Lt MM Y siEels
Ch 2350M9 /e &5 siEels
2t 8715 siEels
oh sHYFH=H siEels
HE. AL8AI7L & L= 25Tl sy siEels
L It UAL Hast SEHDE HHf A
* SFIHA| H A
* REA HYEA
SECTION 15 WX HEsE
7b At Ao ofst A Ze|idRsiEd @2l IFHEEE 1% 0|4 Rt =28 8)
ZASIASHNMEE RUSEZHULEEE 1% o|Y &Rt =22 8)
EULXCHH &R AR (EFHZTITHHY R AR 1% Ol &R =8E)
L=7|E4EE% (Copper, Aluminium, Nickel, Manganese)
5187|EHEEE (Nickel)

Lt stetE R 22| ol ot A SHE S
Ch 2l Serd a2 ol ot x| sEels
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2t 7|22 ol oSt A AEEH Y=

On 7IEt =L & /=™ g A

* DL
- 7|Et W A Bl
* 2 A
- 0|2 22| ™ 2 (CERCLA T+7H) Copper(2270 kg (5000 Ib))
Nickel(45.3599kg (100Ib))
- O|=32| ™ 2 (EPCRA 302 1A ) siEels
- 0| =2 Y 2 (EPCRA 304 73 S els
- O| 22| Y 2 (EPCRA 313 7Y ) Copper(si & &)
Aluminium (i &=)
Nickel(sH 2HE!)
- THEAY R (RHEYRHYER) SiEels
- THEAYRAEEEHAER) Bl
- AHEAHE(EER2HMER) SiEels

-EU 2R3EE Copper(Aquatic Chronic 2(H411))
Aluminium(aluminium powder (pyrophoric): Pyr. Sol. 1, Water-react. 2)
(@luminium powder (stabilised): Flam. Sol. 1, Water-react. 2)
Nickel(Carc. 2 STOT RE 1 Skin Sens. 1)

SECTION 16 3 Yol EaArg
7t ROl =X CAMEO Chemicals(37|2)
ECHA (dAl=d, U257, &+ &0, 7| |l

)|
X
>

ECHA Registered substances(H
EPISUITE(n-S EHE/22 1A+ Kow))
HSDB(HM, A4, £7| =3 =1 E2)
ICSC(El L)

pubchem(ZXtZ)

XA AR 2N XHEEAAYY EEESE)
Aluminium (2I3Hd, At atd, 28 E)([ECHA)
Lt Z[XEHY UK} 20224 038 25
O 7H g3l 2 2|5 -8 Xt
* Il 13|
* X F IHE LK} 20224 062 29
2t 7|Et O] EXANMEAXIZMSDS)E SIet2E EF-EA| U SEAMEAXZO Tt 7|&=

(=S5 1Al X2020-1302)0]| 2} GHS(Globally Harmonized System of Classification

and Labelling of Chemicals) 7|&0i| %3 2d &l Xtz YL T

O Mtz= HE2 FES E55= 20| otLH, S&X 2 HEf0|AMS| F 0] tiet oHd, 24,
sHH A0l CH5tHo] 7|§5._ AYLILE HE2l AHE HE e 718 = 7tS S0 28 d&
O] Hgrl= ZR0= PS'!C’._ AHEBHAS =0l T ALSHA|7| HEELICH
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