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SECTION 3 TEEES BE X dw¥
57 =29 o¥=EY) CAS = BRE(%)
C3770 Copper 7440-50-8 58.0 ~ 61.0
Zinc - 7440-66-6 Balance
Lead - 7439-92-1 1.5~20
Nickel - 7440-02-0 <01
c3771 Copper - 7440-50-8 57.0 ~ 61.0
Zinc - 7440-66-6 Balance
Lead - 7439-92-1 1.0 ~ 25
Nickel - 7440-02-0 <02
CW617N Copper - 7440-50-8 57.0 ~ 59.0
Zinc - 7440-66-6 Balance
Lead - 7439-92-1 1.6 ~22
Nickel - 7440-02-0 <01
C38000 Copper - 7440-50-8 55.0 ~ 57.0
Zinc - 7440-66-6 Balance
Lead - 7439-92-1 2.0 ~ 2.5
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SECTION 8 LEWX Rl B2
7h elstEEO L EV|E YEEH = EVE S
* =W 7d
Copper TWA 1mg/m?, STEL 2mg/m® (2% % OJAE)
TWA 0.1mg/m3 (8)
Lead TWA 0.05mg/m?
Nickel TWA 0.1mg/m’® (t-845tet 8)
TWA 0.2mg/m® (B84 27|38t 2)
TWA 1mg/m? (%)
* ACGIH 718
Copper TWA 0.2mg/m* (8)
TWA 1mg/m3 (%)
Lead TWA 0.05mg/m®
Nickel TWA 02mg/m’ (284 27|38t 8)
TWA 1.5mg/m® (E217}5% 7))
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7b 3t o 3 Rl B8 Q| Jtsd 120M 2ollof SHHAE HHE = US
HHYTA W FHH AZ0M HEEY
A A=, =8 THAE LlE = AS
=22 se2 Rl = US
JFEAl 8717t 2S£+ AS
Lt msjor & =H g, 2013, 3t § "t
Ct msjor & 23 7t S, A ASE|, S e
2t oAl ddEl= REE =Y, 8244, =49 7t~
SECTION 11 =40 2ot HE
7t 7tsd0l 22 E Z20| 2ot R NI
Lt 4 Rolld &2
ad=sd
4T ATEmix >2000 (mg/kg) - =REX %S
Copper LD50 >2500mg/kg rat(male)(OECD Guideline 423)(FAt=Z: Copper oxide)(ECHA)
Zinc LD50 >2000 mg/kg bw rat (OECD Guideline 401)(ECHA)
Lead LD50 >2000mg/kg rat (OECD Guideline 423)(ECHA)
Nickel LD50 > 9000 mg/kg bw rat(OECD Guideline 401)(ECHA)
- A ATEmix >2000 (mg/kg) - EREX %8
Copper LD50 >2000mg/kg rat(OECD Guideline 402)(f-AtZZE: Copper oxide)(ECHA)
Zinc A=els
Lead LD50 >2000mg/kg rat (OECD Guideline 402)(ECHA)
Nickel A=els
-5¢ EZI/0| AE ATEmix >5 (mg/L) - BERX| %2
Copper = 2l/0|AE LC50 >5.11mg/L 4hr rat (OECD Guideline 436)(Coated copper flakes)(ECHA)
Zinc =%l LC50 >5.41mg/L 4hr rat (OECD Guideline 403)(ECHA)
Lead O] 2 & LC50 >5.05mg/L 4hr rat (OECD Guideline 403)(ECHA)
Nickel NOAEC >10.2mg/L Thr rat(ECHA)
O REREMY E= AT eREX %3
Copper A= BEL|X] 2 (MBS rabbit)(OECD Guideline 404)(8-AHZSZE: Copper oxide)(ECHA)
Zinc AN=Eo2 EREA YS (A5 rabbit)(ECHA)
Lead 403 382 M5, X=X SH0| HALX| S (MBS rabbit)(OECD Guideline
404)(ECHA)
Nickel Aoz 2REX $S (AEES: rabbit)(OECD Guideline 404)(ECHA)
ot mEY EE AT eREX %3
Copper A= BEL|X] &2 (MBS rabbit)(OECD Guideline 405)(F-AHSZE: Copper oxide)(ECHA)
Zinc HFdoz 2REX| %S (AEB: rabbit)(OECD Guideline 405)(ECHA)
Lead HFdo2 2FEX| %S (AEE: rabbit)(OECD Guideline 405)(ECHA)
Nickel HFdoz 2REX| %S (AEE: rabbit)(OECD Guideline 405)(ECHA)
*Zg7|aeld X=zoUS
* O£ 0Hely =REXl %3
Copper IS LIEFR| %2 (A& S: guinea pig)(OECD Guideline 406)(SAFH=EZ!: Copper oxide)
(ECHA)
Zinc A=z
Lead ooz BREX| %Z(AI”B: guinea pig)(OECD Guideline 406)(ECHA)
Nickel RS
- gory TEA
- AR E Lead, Nickel: EE 2|2 E
- NgEERTA Lead: 1B(E % 1 27|218t2), 2(H(B%)0| 22)
Nickel: 1A
- IARC Lead: 2A
Nickel: 2B
- OSHA Lead: S &
- ACGIH Lead: A3
Nickel: A5
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- NTP
- EU CLP
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Lead, Nickel: R

iClol ©
siEel=

EREX 2

Copper in vitro- ZtEI2|0F A|@ 2t L RFX SH#O0| HA ZH(A-S: Salmonella typhimurium
Strains TA98, TA100, TA1535, TA1537, TA102)(OECD Guideline 471)(+At2&: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
in vivo WA U ZRF MAMZ dFHMZY/AHd T 2820 ZE(AMES: mouse)(EU Method
B.12)(FAHE E: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)

Zinc X|'E H)\E
Lead X|'E HAI:I

Nickel in vitro- LHF AZ Al W FHX SAHBO| AT A SH(A[”B: Chinese hamster lung
fibroblasts)(OECD Guideline 476)(ECHA)
in vitro- LFF AZE A2 L M=/ M o4 A 2t SEAI” B Chinese hamster
lung fibroblasts)(OECD Guideline 487)(ECHA)

A=Y T21A

Copper 2MICH EASH Al A fHEZ oM s WA =40 LIEHLEX| Y5 (MA@ B! rat)(OECD
Guideline 416)(fFAHZ&: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)

e = A4 Ha EfOF HB0| A7t FUASH 40| W EO| A7t ZIISIR Lt
Z7\gM, A &4, EfXE AP D 2HE LS 6mg/kg (AEB: rabbit)(OECD Guideline 414)
(FAHEE: copper(1+) hydroxide CAS No. 1344-69-0)(ECHA)

Zinc XI'E HAg

Lead WAl AHAD HIAEAHE Qi 2E02 Qs 4= 28 © HANM A FdE AME =
UAZ, BE HAE 0|M 220 M| OtAZZEH 0| SAMLZ R2ISHA AA5HRA 20, FA
2 A G0 BA =7 SAX LR [OSHA AT (A™E: rat)(ECHA)
LEEY AlRAD 7| HIOFZEO|AM £ 0[20] XEHo R EXfdts 42 45 230 =3
ot 2atof Chot M. 30| YHls = o, XXl H &0 #&8st= A FAS IAHLUE S
Zug = UG, WALHO| X AEn HAEAHESEI AN EY| fSiME S3500 XEH2
2 = =&|0{oFe (A™SB: rat)(ECHA)
EU CLP #&1A

Nickel HIOIS M, 7|59 Q01 812 (ECHA)

*EF B2HYY =4 (18] =8) =R/EX %S
Copper 40 ad4=4 *IT%?Eﬂf S L ST S 9|05t Aut FE BHELX| S,
AYLHE| K| %S (FAHEE: Copper sulphate pentahydrate)(ECHA)
Zinc XI'E- HAD
Lead SHEY AlgZdnt 2HE A A AL X| 2 (ECHA)
Nickel XI'E- HAD
*E 52N =9 (HtE = F) TE2(H)
Copper ZT(OtZH)- 7F &40 CHSH LOAELS 1000ppm(2), 2000ppm (3 |91 O, M =40 CHt
Ant= SEOIH deez Qs =dstxez EROW 2 Aoz UFE
(A& S: rat)(EU Method B.26)(RAFEE: Copper sulphate pentahydrate CAS No.
7758-99-8)(ECHA)
SYUOEY)- AlFZt a2t Geks0| BHEL[X| piot 2R E X %S (A”SB: rat)(OECD
Guideline 412)(fFAHZE: Copper oxide)(ECHA)
Zinc AES
Lead AT(EHE)- lead 0.03 mg/12| =5 st YUtEo A0 etHist Ao 2 7HFE £ o,
Ol 2852 35 24 5&0 Z&A|7(7| 8 AYE £ US (MES: rat)(ECHA)
SYUEHE)- TANo R UHE HY 32 oo M= 2@ 3 gAY 22O ozt 32| #o
of ¥==0|H, 0] EIHE M = U= 2 S SF9| A2 SiE = US.
371 29 S22 25 49 A o HA0 Oist 322 M@des ZdaAT|s ARE
LIEHE (A ™S mouse)(ECHA)
Nickel ZT- LOAEL 2.2 mg/kg bw/day, 6.7 mg/kg bw/day (species: rat)(ECHA)
29- ”7|.7_* EeHELE2 YY|0 248 o
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SECTION 12 2o ojX|= I
7h e S

* 0|8
Copper LC50 38.4~256.2ug/L 96hr Pimephales promelas (A= Z: copper sulfate CAS No.
7758-98-7)(ECHA)
Zinc LC50 439ug/L 96hr (ECHA)
Lead LC50 1170pg/L 96hr Oncorhynchus mykiss (ECHA)
Nickel LC50 > 15.3 mg/L 96hr Oncorhynchus mykiss (read-across: nickel dichloride CAS No.
7718-54-9)(ECHA)
 YIF
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)
* X2
Copper EC50 32~245ug/L 72hr Pseudokirchneriella subcapitata (A= &: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
Zinc INE=R%E=
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)

.= o X o
* R Xfﬁﬁi%
* 2o =S

e
Copper XNz
Zinc INE=RHeS)
Lead BCF 1553 (ECHA)
Nickel XI'E u)u:n
* ARl INE=RE=
2t EY0|S Y INE=RE=
ot Z|E F3f Yt
Copper 01%—' NOEC 57.8, 109ug/L 96hr 32day Cyprinodon variegatus (OECD Guideline 210)

FAFZZE: Copper (ll) chloride dihydrate CAS No. 10125-13-0)(ECHA)
?;7—.*-.-.-. NOEC 21.5~181ug/L 21day Daphnia magna (OECD Guideline 211)(RAHEZE: Copper
sulphate CAS No. 7758-98-7)(ECHA)
Z&: NOEC 37.6~170.8ug/L 72hr Pseudokirchneriella subcapitata (7 AF=&: copper chloride)
(OECD Guideline 201)(ECHA)
Zinc 0]&: NOEC 50ug/L 5month Phoxinus phoxinus (ECHA)
L*Z‘*-.-.- NOEC 25ug/L 1week Ceriodaphnia dubia (ECHA)
1 NOEC 50pg/L 3day Pseudokirchneriella subcapitata (OECD Guideline 201)(ECHA)

Lead X|'E|:|A|:|
SECTION 13 H|7|A| oAt
7h 7| g H7lg &3 Yo et LIES/8718 H7|sA R
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SECTION 14
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SECTION 15

=
ALY
CERE
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CERE
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2ol ofst |

ol o3t |

7| S2eol Qe A
of. ZIEf I % e=Hof ozt x|
* LA
- 7|Et =W A
* 2 QK|
- 0= 32| ™ 2 (CERCLA 1Y)

- O] =222 ¥ 2 (EPCRA 302 #7)
- 0| = 22| Y 2 (EPCRA 304 1)
- 0|2 22| Y = (EPCRA 313 T#7H)

L IHEH R (RE

40

EEERE)
EREAYBASESHYET)
- AR YGY R (RERSBAET)

-EU 2REE

PS-MSDS-11

e RHEE HHEILRHESES 1%
PSS EE R EsEUd=E
S+UB R JH AR (E=HBTICHT
LE=7|E4EEE (Copper, Lead, Nickel)
5187|284 HEH (Lead, Nickel)
Hleh=E(06-5-8 : & X O|& 0.06% 0|4 &
siEels

AT |2

siEels

Copper(2270 kg (5000 Ib))
Zinc(454 kg (1000 Ib))
Lead(4.54 kg (10 Ib))

Nickel(45.3599 kg (100 Ib))

SHEelE

SiEels
Copper(si &)
Zinc(si2HE)
Lead(sll & &)
Nickel (S & &)

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)
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SECTION 16
7l Xzl EX

1 90| AnALg

CAMEO Chemicals(Z57|&)

ECHA (3N 59, 227 27, 3T, 7IE &

AlS]

= AAF CE=
o 2F =

=&4 E= X34, o7, Xt

oy, oRRAY Ee XS

ECHA Registered substances(H| 5, 44}

EPISUITE(n-SEHZ/Z = HI A+ (Kow))

HSDB(E M, M4, =7 REFD ZEFH

ICSC(B3H k)

pubchem(£Xt2¥)
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£ 1A H2020-130=)0] 2} GHS(Globally Harmonized System of Classification

and Labelling of Chemicals) 7| &0f| & =M=l Xt2 QJL|C},
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