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HEY B HZHE (BioBrass1)
SECTION 1 SFetH| E 0t 2| ALof] 2t HE
7l HEY 2 A=E (BioBrass1)
*METE 69230

Lh ME2l H1 &2k AH8 2l Hlet

*HZo U 8E SoALEE FEE PAYR
* FZ| Argatel X3t NERE

CF. R Z R4 AR RS YR e
- 3l 6 B B4 AR
PFa SAFYYA BFF 24 HE= 94
e Matz 052) 231 - 9114 (CHE™2}), FAX : 231 — 9400
- EERA =R

X 2 HE2 DNYEle 25 NE
a2t oj2{st X Fofl Z&HE 2
ChE BEE ol2T &Y S0l YEE =+ A= 7l

A 7HS A 8 Sut Z2 §F 7t TN 4E € 5 UASUCL

SECTION 2 ol - Sl
7l fald-Ed 2R 8 sded fold . =
e =dekd foild - FE1
Lt O =X 2 E 2ol X &5
* JEEX
* Mz Fz
* qof-E 2+ H400 =420 02 F5&
H410 &7|& 0l Fakof| oo +=MESoAH 0 RS
* O =X 2
- ofjg P273 StZA O 2 H|Z3|X| OFA| 2.
-0e P391 £EE2 Z2A|e.
- MY A=
- 47| P501 7|2 &3 HHO et HE=/87IE H7IStAI2
Ch foild-2Ed 2R7IF0 ZEE(X %= 27, 2L, DM YK 42 Mot HE Al 2Ll 7tsM0| UGS
7|Et Foid-Ed o] 2L /EY)
SECTION 3 T8EES BY U v
35 =3y oY HEY) CAS H R (%)
69230 Copper - 7440-50-8 70.0 ~ 73.0
Zinc - 7440-66-6 Balance
Silicon - 7440-21-3 3.0~ 36
Manganese - 7439-96-5 0.1~08

X &7 FEEE 2 20| 7|EH 20| 2RO S = AL, HHZ P2, ofdH, HE|E, YU A=K §2 === YA AFHCH

7t w0l Soi2t2 o HECEEESIEETENES
s2& 20) £2 0| 2027 HOjLAIR,
=ZE7{L 30| 2o{E|Bt olot Ol KX/EoIS WAl
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X Q%) = ZE HR O Hot/stot Nzods
7t 57| NI
Et. 3= =84
o 57|18 NI
o H|E 8.29 (2=1)
A n-ZEZ/2 24 5 (Kow) NI
. Ao Zinc: AtALSIH O 2 BERE|IX| $Z(Nr 4, section 14.4.2.2.4)(ECHA)
O. 22z NI
= S X=US
. 2XH X=US
SECTION 10 ergd A g
7t otstd obgd A Rl HH32l Jts D200M 2z SH7AE dHdE = US
d2dYzd 2 HYH AL HEH Y
SHHAl A=Y, =4 7128 gde = AS
=22 se2 Rillg = US
7HEAl 8717t BEE = AS
Lt msfor & = g, 203, 3t § "ot
ot mshor & =& g 22, A, MEtH|, 22 a
2t oA = Rl=E =4, 244, =9 7t~
SECTION 11 40 Hot MR
7h7tsd0l g2 E Z20| B9 ZR 2SS
L 72 |y M
* 345N
-4 ATEmix >2000 (mg/kg) - =REX &3
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)
Silicon LD50 >5000 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)(f-AtEE: Copper oxide)(ECHA)
Zinc A=l
Silicon RS
Manganese AEYS
-4 EX/0|2E ATEmix >5 (mg/L) — ER/EIX| $3
Copper =2/0|AE LC50 >5.11mg/L 4hr rat (OECD Guideline 436)(Coated copper flakes)(ECHA)
Zinc =72 LC50 >5.41mg/L 4hr rat (OECD Guideline 403)(ECHA)
Silicon IR =
Manganese =72 LC50 >5.14mg/L 4hr rat (ECHA)
*ORERMY = X5 =REXl %3
Copper A=A BHEE|X] %2 (AMESB: rabbit)(OECD Guideline 404)(F-AtEE: Copper oxide)(ECHA)
Zinc MNSYo 2 BRI S (AES: rabbit)(ECHA)
Silicon RS
Manganese A=2Hoz2 EFEX| %S (AEB: rabbit)(OECD Guideline 404,EU Method B.4)(ECHA)
ot mEY Ee RS =REX %3
| Copper [XH=4 B EX] 942 (A S: rabbit) OECD Guideline 405)(RAHE & Copper oxide)(ECHA) |
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Zinc HFdoz 2FEX| %S (AEB: rabbit)(OECD Guideline 405)(ECHA)
Silicon INE=RE=
Manganese ASHoZ E2EX| %S (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-AH2E: Copper oxide)
(ECHA)
Zinc PN =
Silicon INE=2% 8=
Manganese oHE S LERER] S (A ”E: guinea pig) (OECD Guideline 429,EU Method B.42)(ECHA)
* et EREX %3
- ACGIH Manganese: A4
* MANZHO|RIY =X 23
Copper in vitro- 2FE{|2[OF AjR 2 Lf STt S U0 A AN Sd(AES: Salmonella typhimurium
Strains TA98, TA100, TA1535, TA1537, TA102)(OECD Guideline 471)(RAF2E: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
in vivo- &M L Z{F HME AFMEZALE/AET 28 A0 SEAI”FS: mouse)(EU Method
B.12)(FAt=ZE: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
Zinc A=els
Silicon W=
Manganese in vitro- Z8& MXZ Lf RHX S¢H0| A4 28(AEE: mouse lymphoma L5178Y
cells)(OECD Guideline 476)(read-across:manganese chloride)(ECHA)
*AAEY eREXl %S
Copper 2MICH HA =S AlEAD fHESZ0M = WA =40 LIEtLEX| @EF (Al”S: rat)(OECD
Guideline 416)(f A2 &: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
2 =4 ARZ Ha Bjor MBS0 of7t el EHHMOolol HHEO| ot SISIAL LY
271", &b H &4 ENRE AP D 2 Q1S 6mg/kg (AR S: rabbit)(OECD Guideline 414)
(B A2 E: copper(1+) hydroxide CAS No. 1344-69-0)(ECHA)
Zinc A=els
Silicon INE=R%E=
Manganese HEAMO| LIEFLFX] 2S (FAF2 E: managanese dichloride)(ECHA)

+ 58 BRG] &4 (18] =3)

=REX 23

Copper 4I 2454 AlPZ2n factA L BSOS 542 2|0|dts A4 FZ HEEX| §#Z,
AL AEX| %S (FAHEE: Copper sulphate pentahydrate)(ECHA)
Zinc A=ele
Silicon RS
Manganese XNz

+5H BNYY| £4 (915 =5)

=REX S

Copper ZT(0F2h)- ZH & 40] Cist LOAEL2 1000ppm(2Y), 2000ppm(s=)0| A2 M, AME Ao Cist
d0t= SEO|IH deez Qs =dstH oz S| Y2 AL ¢t
(A E: rat)(EU Method B.26)(F A= E: Copper sulphate pentahydrate CAS No.
7758-99-8)(ECHA)
SYUOIEY)- AEZD d2ieh FeS0| AL X ot 2R 5K %S (A@S: rat)(OECD
Guideline 412)(F-At=E: Copper oxide)(ECHA)
Zinc AES
Silicon SYOrEHY)- AlFZ0 0 0l +=Fo| o W 2t {37 HEEAL0, 72X 24H 5
BHEO| ZEEALLL £ 7|0l et BOie =USHY SH= BEEX &S
(A E: rat)(OECD Guideline 413)(ECHA)
Manganese S Y- NOAEL2 0.5 pg/L(species: rat)(ECHA)
* SRty XNzl
SECTION 12 o 0X= g
7t MEl =
“ 0|7
Copper LC50 38.4~256.2ug/L 96hr Pimephales promelas (A2 &: copper sulfate CAS No.
7758-98-7)(ECHA)
Zinc LC50 439ug/L 96hr (ECHA)
Silicon A2
Manganese LC50 > 3.6 mg/L 96hr Oncorhynchus mykiss (ECHA)
*UUF
| Copper |EC50 31.8ug/L 48hr Ceriodaphnia dubia(ECHA) |
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2t

of

7t

Lt

Zinc EC50 860ug/L 48hr (ECHA)
Silicon AN2S
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)
Zinc NSRS =
Silicon N2
Manganese EC50 4.5 mg/L 72 hr Desmodesmus subspicatus(OECD Guideline 201)(ECHA)
T
« TRy e
- 2oy NERE
YE 55
55y NERE
LT NERE
 EQ0|5Y NEEE
 7IEH B3 I
Copper 015 : NOEC 57.8, 109ug/L 96hr 32day Cyprinodon variegatus (OECD Guideline 210)
FAFEE: Copper (Il) chloride dihydrate CAS No. 10125-13-0)(ECHA)
ZZH=: NOEC 21.5~181ug/L 21day Daphnia magna (OECD Guideline 211)(fAt2&: 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)
Zinc 0]5&: NOEC 50ug/L 5month Phoxinus phoxinus (ECHA)
L2ZHR: NOEC 25ug/L 1week Ceriodaphnia dubia (ECHA)
Z5F: NOEC 50ug/L 3day Pseudokirchneriella subcapitata (OECD Guideline 201)(ECHA)
Silicon A/ NOEC > 100 mg/L 72 hDesmodesmus subspicatus(OECD Guideline 201)(ECHA)
Manganese 0]&: NOEC 3.6 mg/L, 96hr Oncorhynchus mykiss (OECD Guideline 203)(ECHA)
SECTION 13 H7| Al oAbt
LI 7| m7|E 2t YO et WE=/87|5 H|7I5HA 2

S 7N F=olAr

2H0IM YN 5
87152

Ay YS

ABRITL 8% EE 2E4EH| 2o
U LRt UL WY S AT

* SERYA| Bl =X

* FEA HEZA

SECTION 15
7h Aot E Ao ot 7
PS-MSDS-29

zol

b4

[uliyul)

ANRIEEH |20 A HIISRE|Y AlYH H3xo| w2t X HEH7|S ST oL
Waiof wat X2|sforst

ot

ZE ol AR L8 met =1 87|18 W75t L.
¥ HM13x=220f et 2Estofof o

sHeres
e

e

e

e

EEEEEE;

BANYRHSE @eHLRASTE 1% 0l &R 228
SNUBASYHA ST HAVYSHULBTE 1% 04 $RY ES)
SLAYVEL QAT (S UY TSR ARIS 19% 014 2R3 E82)
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LEI7|EEHEEZ (Copper, Silicon, Manganese)

Lt siet=E a2 ol ot A =S
Ch flgl=QtT el gof ofst A S e=
g 7|22 ol oSt A AT =

On 7Bt =L S /=" 2% 7

* DU
- Z|Et =W A sl
* Q||
- 0|2 22| Y2 (CERCLA T77) Copper(2270 kg (5000 Ib))
Zinc(454 kg (1000 Ib))
Silicon(0.453599 kg (1 Ib))
- 0|2 22| 2 (EPCRA 302 73 ) Silicon(45.3599 kg (100 Ib))
- 0|2 22| 2 (EPCRA 304 18 Silicon(0.453599 kg (1 Ib))
- O| 22| Y 2 (EPCRA 313 7Y ) Copper(si 2 &)
Zinc(Si &)
Silicon(si & &
- 2HEHYY R (RHEHHEAYEER) sl
- THESPEAEESEHY=EE) sieels
- AHEAHE(EER2HMER) S el=

2

-EU 2REE 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)

SECTION 16 1 gto| FaAret

7b AtEO| =N CAMEO Chemicals(Z7|2)
ECHA (4454, ¢4R, 37 80, 7[E =3l

) ¥, SET/OISH, YANEHOIYY,
M3 EaM EE XTY, OfF, AULNLE, I7, SF BYY| SHHESES)
mENRY, DREAY £ X3, YY)

ECHA Registered substances(H| 5, g4
EPISUITE(n-SEFS/2 =912 5= (Kow))
HSDB(HM, M4, =7 B=d =1 9
ICSC(B3HE)

pubchem(ZAtZ)

A AR =S MHEREUHAEY EEESE)
Zinc (212, Rteatd, SHH8H)(ECHA

sl

Lt Z|Z=2H AKX} 2022 03¢ 25¢

* gl 13
* KT NS LR 20229 068 29¢
2t. 7|Et 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| &0 %] =& At2L|Ch

O Xtz= MEQ| 2SS EB5t= 0| Ot T, S Q HEfOIAM Q| F o] CHet ot &,
SHEAOl| CHBtof 7|0t A ALICH MZF2 AME RO HE 7Y = 718 S0 Qs g
O] HAL|= AR0|= =IHEQl R H AALSHS 2101 & AFR3IA|7| HFEfL|CH,

110

o Of HE= APl o2 glo] JHEE = Aon, FAF ZH 0| X| (www.poongsan.co.kr)

SHAM A=2E SRS & ASHCH
7|EF RIS At 2 SAF B E EE SEHESHO R EOI5t0] FA|7] HrEH LY.
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