3 oM HA K=
( MATERIAL SAFETY DATA SHEET )

OFHH x| X XFAiOl
x"%;g o -l-I-l- _I-.-O = 2022 03 25
(Nickel Silver) g =l 32|
HE|HS PS-MSDS-16 T NHEY 2025. 05. 30
MSDS HEHS AA07087-0000000014 a4 d435d 2026. 05. 29
SECTION 1 Stk Z 1 3| At st HE
7l HEY QM (Nickel Silver)
* M Z=3A C7521, C7701 (FH=2 HE =3
Lt HZo| 10 89 AAEA9| Kot
*HEQ Hn B8 7| A, &2AE, txtg, A=Y g, S87|7|18, 2H 8, 7|EtEEE
* HE2 AHEAo| Xt INE=45 8=

O R Z R4 AR/ R SYR e
- 5lAe @ B BN AYH
=S SUTSUAN SFT MG MYAZ
g T 052) 231 - 9114 (CHEMZ}), FAX : 231 - 9400
- PR EUEsY

X 2 HES aNMEle 24 HECR UBHOoR H|RHoR RREICH
2Lt o]2{st H|Eof ZEHE UL L= A, o, HT, AL 713 U X S0 22 EH 713 ZHUM WE 2 £ AdSLCH
Che HEE 0|28 2 Fof WEE = s fldeso fst HYL|Ct
SECTION 2 ol - fIEM
7t RlE-EY 25 ghotM - 2 1A
EYENYI| S4¢EE F): =1
28 =44 fdd 21
oy dEkd Rl T
Lt O =X 27 E 2ot JNEX| &5
* J=EXt g
* M0 ol
* Rof-AP 2T H350 &2 Loz £ 2
H372 &7|2t £ 8 H Ao 242 Lo

H400 =44 =0 0|2 =&
H410 E715 2l Jeoll 23 =l =0l e 7=
* O =X| 2

- ol P201 AHE T Fg 2YME HESIA 2.
P202 2= ot O=X| E7E 1 Ofodt7| Hofl= FGOHA| OHA2.
P260 = Tl/E2 SYSHA| OfA|2
P264 Fla 20l= BX| ML,
P270 O] MBS AFEE Woll& ALY, OHAIALE SHSHX| OFA| 2,
P280 E2 YU/ 0|/20tE /A ES T E(S) AHBHAL.

-8 P314 SHES LW QStH O ZA|/ZQUE BA L,

P391 FEE2 ZoAlQ.
P308+P313 CZE| AL} =Z0| Q7 E|H: o|sHH 0l ZA|/ XS HIOA|Q.

- M P405 HE XIS 3101 HEIAI 2.
- 7] P501 H7|= & HIo| W2t WE=/87IS W7I5HAL
Ch Rl g-fl8d 2R7IE00 22X e =272, 2 DMt 22 Fotda & Al 52| 7tsd0| US
7IEF RolE- AR 25T 1P
SECTION 3 T8 Y U AR
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7E%)
62.0 ~ 66.0

[y

1ol

Balance

16.5 ~ 19.5
0~05

54.0 ~ 58.0
Balance

16.5 ~ 19.5
0~05

O{LfA|2.

CAS Bz
7440-50-8

7440-66-6
7440-02-0
7439-96-5
7440-50-8
7440-66-6
7440-02-0
7439-96-5

OfLhAl2.

k

0| XA LtEHE &= AT

E|A siFAI2.
=ay,

q|
=

=

|.
FA: OF

FASHR

[t

XNad
(L
- SXHA| CHA U
=3

SELAAL E0| fB | H:
I_-I|

O[&3tAl=.

= uf
==
=
.

o
O

Copper
Zinc
Nickel
Manganese
Copper
Zinc
Nickel
Manganese
Q| 4~%o| 7|E YE0| ExE2 ZYL O AS = AFLICL

]

E
Ko

i

o

i

(FHEY) 25HH

C7521
C7701
SECTION 4
ol
M=
SECTION 5

Of 7|E QArel F=oAret

2.

bet

 H=
o

P A
= T

I3, st 2l

A A
=, —

0

ok
%0
ur
4

N

=13=)
=

7tEA 8217t =

ojn
o3
e

-

joll

ok
o]l
ol
foln

ol

of

OfX|X| B4 3tAl2.

=

=

0l

PRl RCHE S XG0 8718 &71AL.
|

.
[e)

4

[=]

o
=]

<

ALt A7} B A2 SA| 22{LA Q.

MOl HIOM SEILIA 2.

ot

1 AETROM 250|

SERHA| 2
§3 SHRY Al

o

3

EH
o

oz HoAR.

=

Bl

k=1
=]

3

FEol
H2 2t

.

3
It 9L} SR

=

ZF o
=

FRH A
FEMDA A

3|
=0

El

t

H37]| 25 223

=

=

SECTION 6

7t 2|

ujn
i

o
ohu
0
o
Th

Eill]
10

I

Ch g=t = HA
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SRRE HESHAR 5

|

=

o
ABLX| OFA| 2,

=

=

| 1 gol Fat
DFAIZ Lt

1

1 O|8i5t7| Hol= F=otAl OHAl 2.

HRS| MOAlS.
27{L}

[

A0 F2ISHAI2,

o

o= A

F

(=1
=

2 2oAR.
BHE O Z HIESHX| OHA| 2.

Ol H&Es ArE

2
S

SECTION 7

I

= MSDS/Z 1

ooz

ol A
ME T

= RH7|7t Eot

27t BT =

M2AlQ,

SHA| 2.

I

St MEBHA| 2.

| 5to] 22

I

=

=]

ALt HE3| BiXISHA| 2.

=
S

| =& =270 ==

<
KIr

ol

o

)

=

=

)

x
(i)

TWA 1mg/m?, STEL 2mg/m? (

TWA 0.1mg/m3 (8)
TWA 0.1mg/m® (7}
TWA 0.2mg/m’
TWA 1mg/m? (

TWA 1mg/m? (
TWA Tmg/m?, STEL 3mg/m3 (

TWA 0.2mg/m? (8)

TWA 1mg/m3 (&

TWA 0.1mg/m? (inhalable)
TWA O.Ong/m3 (respirable)

TWA 0.2mg/m® (
TWA 1.5mg/m? (

Copper
Nickel
Manganese
Copper
Nickel
Manganese

SECTION 8
* ACGIH 73
* 7Bt wEI|E

'*%LH 3

AL S7|5E8 E7|F OI3t2 RAISHAI2.

£ ArE3

3HAz|, 2AH7]

el
Kr
ol
Mo

-

Jod
zn
Kr

2z

ot ol s
*

ForA3 (=& O O 0tAY) EE

b

70

Bl

7| HEf2

=

o
TEX7HHZ0| S0l X0 S MHA DA A) X MAEHIE RS2,

- 71H| &Ef2

ol
U
oju
Klo
ol

Ho
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*dA nby|
* AL Sk
Lt AR 23
Ct. A K| A=gls
2. pH A=gls
of 5=8/0l=3 1043 °C
Hf, 27| 230t 2= HY A=gls
AL oI5t A=gls
O EY&E A=gls
At Qlst (A, 71A) Zinc: 294 (20um 0|2t ~40um O|ZH(ECHA)
AL QI3 e FE Qo ABl/5I3t A=els
7l 71 A=els
Ef. 8= =84
o 7|2 A=els
St H|E 8.70 (B=1)
7{. n-SEL2/E28A5 (Kow) Azgle
. X2 e Zinc: AHAEB GO 2 BREX| XZ(Nr 4, section 14.4.2.2.4)(ECHA)
O. Bsjlex N =Re =
g 8t A=els
. 2Xtg Azgle
SECTION 10 QHdd 9l Ht-3
7b 3hetA obe e 8l R BHEo| s D20A 20 SEIMAE Hde = AS
A24YxA 3 FHYEHQ AN HEE
SIHA| A=, 59 7tAE ddlT = AS
=30 582 7l £+ A=
JtEA 8717t 2L 5 AS
L}, msjor & =A g, 204, oty § Fak
Ct, msior & =& 7tAd 22, A MetH|, 22 e
2t 2oiAl HME= RiEE =4, #4454 7t&
SECTION 11 S0 Bt HR
7t 7tsdol 2 & 420 ot B2 XEUS
Lt 7% |oild g2
=Y
43 ATEmix >2000 (mg/kg) - EREX %3
Copper LD50 >2500mg/kg rat(male)(OECD Guideline 423)(FAt=2X: Copper oxide)(ECHA)
Zinc LD50 >2000 mg/kg bw rat (OECD Guideline 401)(ECHA)
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Nickel

LD50 > 9000 mg/kg bw rat(OECD Guideline 401)(ECHA)

Manganese LD50 >2000 mg/kg rat(female)(ECHA)
- 3O ATEmix >2000 (mg/kg) - =REX %8
Copper LD50 >2000mg/kg rat(OECD Guideline 402)(fAtZZE: Copper oxide)(ECHA)
Zinc N
Nickel M= US
Manganese A=2YS
-g4¢ =Z/0|AE ATEmix >5 (mg/L) - =REX @S
Copper =%l/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)
Nickel NOAEC >10.2mg/L Thr rat(ECHA)
Manganese =7 LC50 >5.14mg/L 4hr rat (ECHA)

= =] [ =
* O REAY E= X5

a

EREX o8

s o

Copper A= BELX] 2 (MBS rabbit)(OECD Guideline 404)(F-AH=EZE: Copper oxide)(ECHA)
Zinc AEHo2 2REX| %S (AEE: rabbit)(ECHA)
Nickel A=EMHoz BRE X &2 (AES: rabbit)(OECD Guideline 404)(ECHA)
Manganese ASHoZ E2EX| &3 (AES: rabbit)(OECD Guideline 404,EU Method B.4)(ECHA)

* AlS A
SEI

& EE A3

=REX 23

Copper A= BHEL|X| %S (MBS rabbit)(OECD Guideline 405)(FAHEE: Copper oxide)(ECHA)
Zinc Aoz 2REX Y¥2 (AES: rabbit)(OECD Guideline 405)(ECHA)
Nickel AHFHoE EFEX %S (AEEB: rabbit)(OECD Guideline 405)(ECHA)
Manganese AFEo2 2REX| %S (A™B: rabbit)(OECD Guideline 404,EU Method B.4)(ECHA)
*Zgr|ateld N =Re =
* o 28l =R/EX %3
Copper IH3Y S LIELHR| &8 (AR S: guinea pig)(OECD Guideline 406)(FAHEZ: Copper oxide)
(ECHA)
Zinc A=els
Nickel INE=R%E=
Manganese Y S LIEHLHR| &S (A”3B: guinea pig) (OECD Guideline 429,EU Method B.42)(ECHA)
* aretd TE1A
- A ORN H A Nickel: SE 2222
- A8 sRIA Nickal: 1A
- IARC Nickel: 2B
- OSHA Azele
- ACGIH Nikel: A5
Manganese: A4
- NTP Nickel: R
- EU CLP Nickel: 2
* MANZHO|RIY EREX 23
Copper in vitro- 2HE{|2|OF AJR 2 L STt S0 A AN S (AES: Salmonella typhimurium
Strains TA98, TA100, TA1535, TA1537, TA102)(OECD Guideline 471)(f+At=Z&: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
in vivo- MK | ZRF MME AFMEJL/EE T 2 Z 0 SHAI”E: mouse)(EU Method
B.12)(+AFE E: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
Zinc A=l
Nickel in vitro- ZHF AZ Al W X SHBO| A+ A1 SM(A[”B: Chinese hamster lung
fibroblasts)(OECD Guideline 476)(ECHA)
in vitro- LRF AZ A2 W MZdd/ M o4 A 2t FEAI”B: Chinese hamster
lung fibroblasts)(OECD Guideline 487)(ECHA)
Manganese in vitro- ZFF MZ L FHX SHHO| AFLZ 1 SEAI”S: mouse lymphoma L5178Y
cells)(OECD Guideline 476)(read-across:manganese chloride)(ECHA)
* A= =REX %43
Copper M0 A=Y A2 ({ES oM WA ZH0| LHEILHR| 5 (M@ S rat)(OECD
Guideline 416)(At=&: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
2E =4 AYZ0 B EloF HF0| o2t IUCH 40| AU EO| 47 ZSISIU Lt
71y, A M &M EfXF AP D 21 LS 6mg/kg (AR S rabbit)(OECD Guideline 414)
(S A2 Z: copper(1+) hydroxide CAS No. 1344-69-0)(ECHA)
Zinc RS
Nickel Hiot=4, 7|da% 20 @IS (ECHA)
Manganese M A0l LIEILEX| %2 (FAFEE: managanese dichloride)(ECHA)
*EF 28| 54 (18] =5) EREX 22
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Copper 30 459 A2 |lSHAL SO =92 20|st= n*o* YT BEEX @E,
AL ALK %S (FAFZE: Copper sulphate pentahydrate)(ECHA)
Zinc N
Nickel NEEE
Manganese Azl
*EXM EMEET| EM (I:ll-E i*) T£1
Copper ZT(0F2h)- ZH &= A0] Ciist LOAELS 1000ppm(2), 2000ppm(==)0| A2 M, AAE &0 Cst
2= SE0|H g2z 3 SHdHe=z ERO}XI @2 Aoz ¢UFE
(A" E: rat)(EU Method B.26)(FAH=E: Copper sulphate pentahydrate CAS No.
7758-99-8)(ECHA)
SUOISYE)- AHZL 2z FeS0| AL X ot 2R 5K %S (AM@S: rat)(OECD
Guideline 412)(FAHZE: Copper oxide)(ECHA)
Zinc N
Nickel - LOAEL 2.2 mg/kg bw/day, 6.7 mg/kg bw/day (species: rat)(ECHA)
S M| EL BEEEL TI|o 48 Yoy
Manganese S - NOAEL2 0.5 pg/L(species: rat)(ECHA)
* BoURHY SES
SECTION 12 Zol nix|= I
7} MEf S
“olg
Copper LC50 38.4~256.2ug/L 96hr Pimephales promelas (A= H: copper sulfate CAS No.
7758-98-7)(ECHA)
Zinc LC50 439ug/L 96hr (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)
*YRE
Copper EC50 31.8ug/L 48hr Ceriodaphnia dubia(ECHA)
Zinc EC50 860ug/L 48hr (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)
* 5%
Copper EC50 32~245ug/L 72hr Pseudokirchneriella subcapitata (A= &: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
Zinc XI'E- HA D
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)
L 2 Rd 3 25d
* Ed INE=RE=
* =ol-d Azols
Ch HE2s54d
*55Y INE=RE
* A2l XNzl
2t EY0|5d XNzl
ot 7|Et 73l Yt
Copper 01%' NOEC 57.8, 109ug/L 96hr 32day Cyprinodon variegatus (OECD Guideline 210)
FAFZE: Copper (ll) chloride dihydrate CAS No. 10125-13-0)(ECHA)
Uz *-.-.— NOEC 21.5~181ug/L 21day Daphnia magna (OECD Guideline 211)(f+At=&: 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)
L2ZHR: NOEC 25ug/L 1week Ceriodaphnia dubia (ECHA)
& F: NOEC 50ug/L 3day Pseudokirchneriella subcapitata (OECD Guideline 201)(ECHA)

PS-MSDS-16
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| Manganese |01$r: NOEC 3.6 mg/L, 96hr Oncorhynchus mykiss (OECD Guideline 203)(ECHA)

SECTION 13 H 7| Al FLArg
7t H 7| HZ7|E od Sy met LHEE/87|8 H7ItAl
AEEE 7|20 AL H7|SH2Y MY M3=0 wat XIHH 7| & i o F 2ol 5 2E
o wet Melsiorg

Lt H7|Al F=2 At 2 ol YAIE Lo Mt LiE=a 8718 W75 L.
2ol 7t H2|E82 ¥ HM13Z220] et je-&3tofof &

SECTION 14
7h QS (UN No.)

£
ojo il

Ho

[olu} O
=

El

o

ot

o

hr

ot
=

Lt MY MY seres

o 2%01Mol I8y 53 seres

2t 8753 sereis

o Y HE seres

oh AFBRLTE 2% b a4Ci] B TS
o Tavt YAL Bd SHe AHNThH

* SIXHA| H|AFE K|
* QZA| HIA R

SECTION 15

Iz
i
=
=
ret
okt

7h A HOHH E Ao o5t | I FHEE (HENEFHEEE 1% Ol SRS =2 2)
ZASIAZHMEE EIUSEZYULESEHE 1% o|Y Erst =22 8)
EFALTCHH SR AR (EFHB LT AR ARIE 1% 0|4 &3 =2 F)
LEI|EHEEEE (Copper, Nickel, Manganese)
5187 EHHEHE (Nickel)
Lt stetE a2 goll olst A kA=
C St aal o] ot A kRt =
2t H 7| =22 yol 2ot A ArEEE 7| =
of, 7|t L R =70l 2ot A
* =LA
- 7|t =L A kRt =
* = QA
- 0|2 22| 2 (CERCLA 7+H) Copper(2270 kg (5000 Ib))
Zinc(454 kg (1000 Ib))
Nickel(45.3599kg (100Ib))
- 0222 H 2 (EPCRA 302 T17) s eE
- 0|2 22| Y 2 (EPCRA 304 71) Bt e
- 0| =F 22| " 2 (EPCRA 313 T#7) Copper(Si &)
Zinc(sh &=l
Nickel(SH & &)
- THELEE(EHEEHAEE) kA=
- THYHAHEAEEEHAEE) s ols
- THELdEE(EER2AEMEER) kA=
-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)
Nickel(Carc. 2 STOT RE 1 Skin Sens. 1)

SECTION 16 1 ol EArgt

7b AtEO| =N CAMEO Chemicals(E7|2)
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Lt E|Z=ZHE ARt

ok AER4 L 2F

PS-MSDS-16

ECHA (4415, 22T, 37, 3T, 716t R ¥, SEH/OILE, YA MB RO,
M E2M EE XTY, OfF, (UL E, X7, SF BUYY| SHHSED)

ECHA Registered substances(H| %, &)
EPISUITE(n-S EF /=2 HI A 5 (Kow))
HSDB(EH A, Ma, =7 FEHA F=H 1)
ICSC(Eli )

pubchem(£Xt2)

KA Al 2M KR (EMAEY EEESE)
Zinc (212H, Xtz SHHSE)(ECHA)

20224 03¢ 25¢

3 3
2025 05& 30

O] SEYATEAXZMSDS) = 2Iet=d 27-8BA| X SHATEAXZ0| 23t 7|1&F

(=55 1Al M2020-130=)0 M2} GHS(Globally Harmonized System of Classification

and Labelling of Chemicals) 7| &0 %F 24 &l At2 LT

Ol At2&= ME2| 2EE E5%t= A0| oD, S&X 0l AEfoi Mol 0] CHot oHN, B,

StAALEOf CHSEO] 7|=3t ZAQLICE HME Q| AHE HHo|| M2 It &= 718 S0f 2fsl d4&

O] HAL|= dR0= FIHEQl QR EAMRS =0l T AESHA| 7| HEEL O,

S O] FEE AP0 oo glo] HEE = Aen, YA L 0| X|(www.poongsan.co.knE

SoM XAHEE H3ES = USUHLL
ChAL OFR] 3|

o AN
71BF ZEMISH At 2 GAF HESEE B EEESEHO R 225}

e

o

ZA|7| BtUCt
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