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&7 =Y o|H &) CAS iz &R 2H(%)
C69230 Copper - 7440-50-8 70.0 ~ 73.0
Zinc - 7440-66-6 Balance
Silicon - 7440-21-3 30~ 36
Manganese - 7439-96-5 0.1~08
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SECTION 10

7t gty o o Ref HrEol

SECTION 11

7t 780l B2 =5 20 &e

Zinc: 294 (20um 0|2t ~40um O|ZhH(ECHA)

Zinc: AHHst 4o 2 22 EX| 2%S(Nr 4, section 14.4.2.2.4)(ECHA)

NERE

NERE

AEYS

obg 4 3l w3y

TR20IH EefE|0f SHTAS AT + U
SR NUEA U HATO AZOA Y
SXAl K3, S TIAS UM + U
2o 52 Rl + US

Al 8717t B + U

o o
43 ATEmix >2000 (mg/kg) - EREX %S
Copper LD50 >2500mg/kg rat(male)(OECD Guideline 423)(FAt=2&: Copper oxide)(ECHA)
Zinc LD50 >2000 mg/kg bw rat (OECD Guideline 401)(ECHA)
Silicon LD50 >5000 mg/kg bw rat(OECD Guideline 401)(ECHA)
Manganese LD50 >2000 mg/kg rat(female)(ECHA)
-z ATEmix >2000 (mg/kg) - =REX| %8
Copper LD50 >2000mg/kg rat(OECD Guideline 402)(fAt=ZE: Copper oxide)(ECHA)
Zinc A2
Silicon HEUS
Manganese X2
-5¢ EZ/0|2E ATEmix >5 (mg/L) - =REIX| %3
Copper =2/0|AE LC50 >5.11mg/L 4hr rat (OECD Guideline 436)(Coated copper flakes)(ECHA)
Zinc =7 LC50 >5.41mg/L 4hr rat (OECD Guideline 403)(ECHA)
Silicon A2
Manganese =7 LC50 >5.14mg/L 4hr rat (ECHA)
*ORERAMY E= A5 sREXl %S
Copper A=A BHEL|X| %S (MBS rabbit)(OECD Guideline 404)(8AHEE!: Copper oxide)(ECHA)
Zinc A=dez 2RER @S (AES: rabbit)(ECHA)
Silicon HEUS
Manganese Aoz 2REX| %S (A™B: rabbit)(OECD Guideline 404,EU Method B.4)(ECHA)
PN AN EE AR ERER %S
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Copper =g BEEX] &S (MBS rabbit)(OECD Guideline 405)(FAH=EZ: Copper oxide)(ECHA)
Zinc A=SHoz EREX| &2 (AES: rabbit)(OECD Guideline 405)(ECHA)
Silicon A=ols
Manganese Aoz 2REX| %S (AEE: rabbit)(OECD Guideline 404,EU Method B.4)(ECHA)
* g7y Nzl
* O£ 0tel =REXl 23
Copper OIS LIELLIX] &2 (AIES: guinea pig)(OECD Guideline 406)(FAHEZ: Copper oxide)
(ECHA)
Zinc A=els
Silicon N2
Manganese HAY S LIEHLHR| &S (AR B: guinea pig) (OECD Guideline 429,EU Method B.42)(ECHA)
= gl EREX %S
- ACGIH Manganese: A4
MM E B0l EEEX 28
Copper in vitro- EtEI2|0F A|d 2t L RFX SH#O0| HAu ZH(AES: Salmonella typhimurium
Strains TA98, TA100, TA1535, TA1537, TA102)(OECD Guideline 471)(f+At2 &: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
in vivo- 8 W Z3F MAMZE AFNZA/HE T A H 0 SHAI=>E B mouse)EU Method
B.12)(*At=ZE: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
Zinc W=
Silicon INE=2% 8=
Manganese in vitro- Z/F MXZ Lf REX SAH0| AFAD ZE(AES: mouse lymphoma L5178Y
cells)(OECD Guideline 476)(read-across:manganese chloride)(ECHA)
A=Y =R/EX %S
Copper 2MITH MAISE AP Znt ofHs oM e WA S0 LHELEX| 42 (Al™B: rat)(OECD
Guideline 416)(fFAHZ&: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
e = A4 Ha EfOF NF0| A7t FUASH 40| W EO| A7t ZIISIRA Lt
715, Bk ® &4, EfRE AFEDE 2 Q1S 6mg/kg (AES: rabbit)(OECD Guideline 414)
(FAHEE: copper(1+) hydroxide CAS No. 1344-69-0)(ECHA)
Zinc INE=R%E=
Silicon INE=2% 8=
Manganese M=AH0| LIEILEX| 842 (R AHEE: managanese dichloride)(ECHA)
*EF BHYI 54 (18] =) eREXl %3

Copper 40 854 A2 RolistALE SOt 24 & 20|gts Y4 YT BEREX] 43,
AL ALK %S (FAFEE: Copper sulphate pentahydrate)(ECHA)
Zinc 2RSS
Silicon HEUS
Manganese A=gls
*EF BHYI 54 8 =8 eREXl %3
Copper ZT(OtEHA)- 7F &40 CHSH LOAELS 1000ppm(2), 2000ppm (=)0 A 2O, AME &4k0f Cist
A= 501X do R Qs SHYHoZ FR5HK| 2 ALE ZUHFE
(A=E: rat)(EU Method B.26)(FAH= &: Copper sulphate pentahydrate CAS No.
7758-99-8)(ECHA)
S2OrEd)- AlFZD dast Fes0| BHEL[X| ot FREX| RF (A”S: rat)(OECD
Guideline 412)(FAt=ZE: Copper oxide)(ECHA)
Zinc 2RSS
Silicon SYUOIEHY)- A4t 02 Z0jst =F2| I W 7t 4RV HEEALO, 7| 2K HH B
BSO| HEEUL £ FI|0f ot St =4S SH= BEEX %3
(A& 3 rat)(OECD Guideline 413)(ECHA)
Manganese S 2- NOAEL2 0.5 pg/L(species: rat)(ECHA)
* ZolRsld XEUS
SECTION 12 30 0jx|= 3¢
7t dEl=d
* 0| &
Copper LC50 38.4~256.2ug/L 96hr Pimephales promelas (A= X: copper sulfate CAS No.
7758-98-7)(ECHA)
Zinc LC50 439ug/L 96hr (ECHA)
Silicon HEUS
Manganese LC50 > 3.6 mg/L 96hr Oncorhynchus mykiss (ECHA)
*UzR
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Copper EC50 31.8ug/L 48hr Ceriodaphnia dubia(ECHA)
Zinc EC50 860ug/L 48hr (ECHA)
Silicon A=ols
Manganese EC50 > 1.6 mg/L 48hr Daphnia magna(OECD Guideline 202)(ECHA)
* _7‘(_%_
Copper EC50 32~245ug/L 72hr Pseudokirchneriella subcapitata (A= &: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
Zinc PN =
Silicon INE=2% 8=
Manganese EC50 4.5 mg/L 72 hr Desmodesmus subspicatus(OECD Guideline 201)(ECHA)
Lt 2R 3 2l
* 2R INE=REE=]
* 2ofd NI
Ch dEs5d
* 55 Nzl
* Aot X=US
2t EYolzd X=US
ot 7|Ef R Ak
Copper 01%' NOEC 57.8, 109ug/L 96hr 32day Cyprinodon variegatus (OECD Guideline 210)
FAHZE: Copper (ll) chloride dihydrate CAS No. 10125-13-0)(ECHA)
U2 *-.-.— NOEC 21.5~181ug/L 21day Daphnia magna (OECD Guideline 211)(At=E&: Copper
sulphate CAS No. 7758-98-7)(ECHA)
Z&: NOEC 37.6~170.8ug/L 72hr Pseudokirchneriella subcapitata (FAH=E &: copper chloride)
(OECD Guideline 201)(ECHA)
Zinc 015 : NOEC 50pg/L 5month Phoxinus phoxinus (ECHA)
ZZHR: NOEC 25ug/L 1week Ceriodaphnia dubia (ECHA)
&/ NOEC 50pg/L 3day Pseudokirchneriella subcapitata (OECD Guideline 201)(ECHA)
Silicon Z5F: NOEC > 100 mg/L 72 hDesmodesmus subspicatus(OECD Guideline 201)(ECHA)
Manganese &: NOEC 3.6 mg/L, 96hr Oncorhynchus mykiss (OECD Guideline 203)(ECHA)
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Lt stetE 22| o) ot |
Ch St ee| ol o x|
2 7|22l ol o3t A

of. 7|Ef FL X =0l ozt A
* DL
- 7|Et W A
* 2 A
- 0|22 ™ 2 (CERCLA 1)

- 0|2 22| ™ 2 (EPCRA 302 &)
- 0|22 ™ 2 (EPCRA 304 T178)
- O] =222 Y 2 (EPCRA 313 T#7H)

- ETEOIY R (EH 2R
- ENEIYH(ASEEHGE
- EIREAYE(RE SN S

-EU 2REE

SECTION 16
7t Xt2o BN
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RIS A RS IR (S5 AYTIEH

SE+dZ TS FHARSE 1% Ol et 28t 2)

2
=H4E 2% (Copper, Silicon, Manganese)

Copper(2270 kg (5000 Ib))
Zinc(454 kg (1000 b))
Silicon(0.453599 kg (1 b))
Silicon(45.3599 kg (100 Ib))
Silicon(0.453599 kg (1 b))
Copper(si 2&)
Zinc(SHEHE)

Silicon(s & &)

C| o
sHEels

SHE =S

sHEels
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)

1 5to| EaArg

CAMEQ Chemicals(57|2)

ECHA (dAl=d, UaRF, &+ &0, 7| |

=]

oeaely, oegAd g AT

ECHA Registered substances(H| &, 4 4f)

EPISUITE(n-SEHZ/E 281 A+ (Kow))

HSDB(H AL, M4 X£7| ZE=HDt ZEH H2l)

ICSC(B3HE)

pubchem(ZXt2)

XA Al Rt (ZAAEE EEEEE)

Zinc (213, Xteletatd, SHHSM)(ECHA)

20224 03¢ 25¢

2 3
20254 05€ 30¢

O SROIHMHAXZ(MSDS)E SISEE E2.HA| U SHHHEARZO| 2 7|&
(oS5 1Al X2020-1302)0]| 2} GHS(Globally Harmonized System of Classification
and Labelling of Chemicals) 7|&0i| %3 2d & Atz L T

O Xtz= ME2 FHS E55= 40| otLH, S&X 2 HEfo|AM2| # 0] Cst oHH,
SHEARO| CHSHY] 7| &0 AL MEL AME WY IHE 7Y E= 718 S0l 23l
0] HAL| = AR0|= =7IHQ| Ot HAHAAE S &9l & AF2SIA|7| HFZHL CH

Lok o] HEE A 01|_|_ 210] 74 - E = Ao, A ZH 0| X|(www.poongsan.co.kr)
SHM XMEE HISYE 5 ASLICL

7[Ef ZbMISH At 2 GA A E B EEETEH2R 225t
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