B3l ok HA X2
( MATERIAL SAFETY DATA SHEET )

- QAUEE X = =dY 2022. 03. 25
HEZ = =
(Phosphorus Bronze) 7y = 32|
22| PS-MSDS-14 T N8 2025. 05. 30
MSDS H& t.'_'I AA07087-0000000010 828 45d 2025. 05. 30
SECTION 1 S18HH| Z 0 3|ALO| 23 ME
7l HEY 21’85 (Phosphorus Bronze)
*HEAFA C5102, C5111, €C5191, C5210, C5212, C5240 (FH =2 HME =&
Lt ®ZE2o| M1 2o AL8 Aol H|etH
* HE2l il g HMI|HALE, TALE, BAE, HAKE, 7IEREE
* HZo| Argatol Xt =38
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ChE YHEE ol2{st XY Fof Y& s

SECTION 2 OSSN
7L woldfldd 2F =98 =M [l 21
oY +=dEE RAld 1
Lh =X 27 E Zeet Z1HX| &5
* A-EX
* A2 A1
* Rl ET H400 +4E=0f 0j? R=¢
H410 F7|MQl Fgkof o3 =M H S0 e R

* O =X|E2

- oy P273 A2 HYEIX| OFA| L.
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- NE 3
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Ch feld-flgd 2R/7I1F0 22X = 27, 22, DMt 32 Hapda E Al 522 7540l As
7IEt mel g2 2TUERE ?1HY)
SECTION 3 THYES B A AR
AL =29 0|Y=EY) CAS Bz SR (%)
C5102 Copper - 7440-50-8 Balance
Tin - 7440-31-5 45 ~55
Tricopper phosphide Copper Phosphide (CusP) 12019-57-7 0.03 ~ 0.35
C5111 Copper - 7440-50-8 Balance
Tin - 7440-31-5 35~45
Tricopper phosphide Copper Phosphide (CusP) 12019-57-7 0.03 ~ 0.35
C5191 Copper - 7440-50-8 Balance
Tin - 7440-31-5 55~70
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Tricopper phosphide Copper Phosphide (CusP) 12019-57-7 0.03 ~ 035
C5210 Copper - 7440-50-8 Balance
Tin - 7440-31-5 7.0 ~9.0
Tricopper phosphide Copper Phosphide (CusP) 12019-57-7 0.03 ~ 0.35
C5212 Copper 7440-50-8 Balance
Tin - 7440-31-5 7.0 ~9.0
Tricopper phosphide Copper Phosphide (CusP) 12019-57-7 0.03 ~ 0.35
C5240 Copper - 7440-50-8 Balance
Tin - 7440-31-5 9.0 ~ 11.0
Tricopper phosphide Copper Phosphide (CusP) 12019-57-7 0.03 ~ 0.35
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Ck MK N

2}, pH N =R
O ==d/0=F 1027 °C
HE &7 B=d F=H HY NI
AL QISHA A= els
Of, et NI
At QISHE (LA, 71H) INE=REE]
X Ql%} e ZE HR|O| Mot/stot Xzols
7L 571 X=US
Et. B3l =84
o 572 Xz 3
St HIE 8.80 (E=1)
. n-SEE/ZEHIAlS (Kow) X=US
Y. Atpisle RS
0. 2= X=US
= S X=US
. 2XH Xz 3
SECTION 10 oYY A B3
7t otshd obgd | Rl HHg 2l Jts N20M 2otz ZEHAE WHE = US
d2dYzd 2 HYH AL eHEH Y
SHHAl A=, =4 7128 2de = AS
22 g2 RillE = US
VAl 8717t BEE = AS
Lt mshor & =A g, 203, 3t 5 Yo
ct. mshor & =& g 22, A, MetH|, 22 a
2t 2ciA| = RlE2E =4, 244, =9 7t
SECTION 11 =40 ot HE
7h7tsd0l g2 E ZR20| B3 ZE N =A%
Lt 4 Rolld B2
*585d
4T ATEmix >2000 (mg/kg) - EREX| %
Copper LD50 >2500mg/kg rat(male)(OECD Guideline 423)(FAt=Z: Copper oxide)(ECHA)
Tin LD50 >2000mg/kg rat(female)(OECD Guideline 423)(ECHA)
Tricopper phosphide A=S
] ATEmix >2000 (mg/kg) - =REX %S
Copper LD50 >2000mg/kg rat(OECD Guideline 402)(FAt=ZE: Copper oxide)(ECHA)
Tin LD50 >2000mg/kg rat (OECD Guideline 402)(ECHA)
Tricopper phosphide XEods

PS-MSDsS-14 4/7 www.poongsan.co.kr



-84 £2ZI/0|AE ATEmix >5 (mg/L) - BEREX 22
Copper =Z/0|AE LC50 >5.11mg/L 4hr rat (OECD Guideline 436)(Coated copper flakes)(ECHA)
Tin =72 LC50 >4.75mg/L 4hr rat (OECD Guideline 403)(ECHA)
Tricopper phosphide =S
*OREAY E= X5 eREX %S
Copper A= BELX] 2 (MBS rabbit)(OECD Guideline 404)(F-AH=ZE: Copper oxide)(ECHA)
Tin in vivo- T[22 G/X=4 Al Zat A54 LIEILEX] @8 (AFS: rabbit)(EU Method
B.4)(ECHA)
Tricopper phosphide RS
* Mot mEY Ee AT e ]
Copper =g BEEX] %S (AEE: rabbit)(OECD Guideline 405)(FAH=EZ: Copper oxide)(ECHA)
Tin in vivo- Mot & &4M/XFY AR AT XS LEELLEX] 48 (A& B rabbit)(OECD Guideline
405)(ECHA)
Tricopper phosphide XNz
*DZgr|ateld N =4e e
= o aely eREX %3
Copper OIS S LIELLIX] &2 (AIEE: guinea pig)(OECD Guideline 406)(RAHEZ: Copper oxide)
(ECHA)
Tin o 2arald Al da sigE e a2 S LIEHHA| S (ECHA)
Tricopper phosphide NI=RYE=
* et EREX 23
- ACGIH Tin: A4 (Tin and organic compounds, as Sn)
* MANZHOIRIY EREX 23
Copper in vitro- EtE|2|0F Al 2t | SFX SEEO0| A A 4 (M-S Salmonella typhimurium
Strains TA98, TA100, TA1535, TA1537, TA102)(OECD Guideline 471)(+ A2 E: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
in vivo A W ZRF MAMZ dFMZAH/AET 23 A0 28(A-S: mouse)(EU Method
B.12)(FAt=ZE: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
Tin in vitro- 2FE|2|OF AlR 2 Lf RTXt S B0l A7 At SHAI”S: S. typhimurium TA 1535,
TA 1537, TA 98, TA 100 and TA 102)(OECD Guideline 471)(ECHA)
in vitro- ZH&F ME A2 L MZEH/FME 0|4 A7 At SH(A™E: Chinese hamster
Ovary (CHO))(OECD Guideline 473)(ECHA)
in vitro- ZHF MZE Al W ™A SABO| AR Z 0 (M-S Chinese hamster Ovary
(CHO))(OECD Guideline 476)(ECHA)
Tricopper phosphide HEUS
A=Y =R/EX %3
Copper 2MICH EA S Al A0 OfHS =0 M= WA Z40| LIEHLEX| YS (A|”B: rat)(OECD
Guideline 416)(fFAHZ&: Copper sulphate pentahydrate CAS No. 7758-99-8)(ECHA)
e =4 A4 Ea EfOF HF0| 47t FUASD 4 HO0|Q] W EO| A7t /ISR Lt
H71dY, Ay T &4, B X AP S 6mg/kg (MRS rabbit)(OECD Guideline 414)
(FAFEE: copper(1+) hydroxide CAS No. 1344-69-0)(ECHA)
Tin WASE AP0 2|0 562 SO F& 22 B2E AEBA RS I OtFH X 2L
O|RO{X|X| UZ, sie SOM Folot BEF0| LIEFLEX| 242 F1 NOEL >1000mg/kg
(A& 3B rat)(OECD Guideline 421)(ECHA)
Le=Ed AR Z s e 20A FLX] 243 NOEL 1000mg/kg (A E: rat)
(OECD Guideline 414)(ECHA)
Tricopper phosphide HEAUS
*EF 5HYY| =4 (18] £ 8) =REX %3
Copper 40 8454 A4 RaistALL Bt 542 2l0|ste A4 YT BEEX]| %3,
AUUALX| %S (FAHEE: Copper sulphate pentahydrate)(ECHA)
Tin 0N exte =25710) 22[H T2 L2Z £ AS (ICSO) (BH LA FE2|H EHo= %t
H=ez 2 2F0= MK &3
28 54 88 & T 54 U329 FZ = 2HSIX| 23 (ECHA)
Tricopper phosphide NI=RYE=
+£Y BHYY| B4 (UE =) EREX U
Copper BT (OtEH)- 7F =440 CHSF LOAELS 1000ppm(2), 2000ppm ()OI A0, AZ &=4k0f Cist
A0t= S50|1H U2 QY SHYHO R FTRGH| Y2 ALE UHFH
(AEE: rat)(EU Method B.26)(RAH=EE: Copper sulphate pentahydrate CAS No.
7758-99-8)(ECHA)
SYOrEY)- A4 4%t Fes0| BHEE[X| ot 2REX| %F (A”S: rat)(OECD
Guideline 412)(f A2 E: Copper oxide)(ECHA)
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Tin 4T(0H=28)- 30, 300, 1000mg/kg 8 +=E0M & T LS 28Y S A B0 Fofst
A1 #EE =40| LIEFLEX| S22 (A”E: rat)(OECD Guideline 407)(ECHA)
=58 2U0|L 8ol LEE= 42 =2F &0 s MEE|of AZoA 2
IHZS €o, o|2fst HEfQ THT2 =0 X|SE|l&= o LY X0 ER9

S

% =—10,
HRE gE39 292l0| gl& (ICSC, NLM_HSDB)

Tricopper phosphide XNEos
* ZelRsld Nzl
SECTION 12 3o ok
7 WERS
“0lg
Copper LC50 38.4~256.2ug/L 96hr Pimephales promelas (A= & copper sulfate CAS No.
7758-98-7)(ECHA)
Tin LC50 >12.4mg/L 96hr Pimephales promelas(OECD Guideline 203)(ECHA)
Tricopper phosphide N
~u%E
Copper EC50 31.8ug/L 48hr Ceriodaphnia dubia(ECHA)
Tin NI=RYE=
Tricopper phosphide EC50 > 0.03 mg/L 48 h (A|&&: Daphnia magna)(OECD Guideline 202)(ECHA)
* —JF—%
Copper EC50 32~245ug/L 72hr Pseudokirchneriella subcapitata (A= &: Copper sulphate
pentahydrate CAS No. 7758-99-8)(ECHA)
Tin EC50 >19.2ug/L 72hr Pseudokirchneriella subcapitata (OECD Guideline 201)(ECHA)
Tricopper phosphide A=z S
Lt TR 3 2ol
*EE INE=REE=]
* 2ol X=US

- O o

554 x2S
- MR AERS
RS AEQS

of 7|t Roff et

Copper 0]{&: NOEC 57.8, 109ug/L 96hr 32day Cyprinodon variegatus (OECD Guideline 210)
(FAF2E: Copper (ll) chloride dihydrate CAS No. 10125-13-0)(ECHA)
ZHZHR: NOEC 21.5~181ug/L 21day Daphnia magna (OECD Guideline 211)(fAt= &: Copper
sulphate CAS No. 7758-98-7)(ECHA)
Z&: NOEC 37.6~170.8ug/L 72hr Pseudokirchneriella subcapitata (FAF=&: copper chloride)
(OECD Guideline 201)(ECHA)

Tin ZZE=: NOEC 100ug/L 7day Ceriodaphnia dubia (ECHA)
Tricopper phosphide INE=RHeS)
SECTION 13 H|7| A FolAret
7 o 7| 7|2 2t Y| et WE=/&7|E H7I5HA 2

ALTE 7|20 22 H7| Sl AlEY M3xof mtet XHHE 7| E s off 2ol = 2E
Yo wat Mz|sorst

Lf. T 7|Al =2l Atet 2 Haof HAIE e et WESa 8718 H7|StAlL.
Mol 7hsst H7|282 ¥ M13E220 w2t eLstofof st
SECTION 14 250 Z2ast e
7t SAUHS(UN No.) S els
Lt MY S elS
Ct 2801M2 fIed S5 S elS
gt 87l S ele
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* FEA HYZA|

SECTION 15 st

oz
i
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o
fot

I
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7h Atot Ao oot A Ze|tfaRsiEd el IHE=EE 1% 0|4 Rt =28 5)

ZASIAZHMEE RIUSEAZHULEEEE 1% o|Y &Rt =22 8)

EFULXCHH AR AR (EFHZTITHHY RN ARIS 1% 0l &R =28E)

LE7|EH8EEE (Copper,Tin)

Lt stetEE 2| goll olst A S els
Ch SIS 2e[ o ot A S els
2t H 7| S22 o st A At 2
of Z|et L * =90l o3 A
* LA
- 7|Et L A i els
* = QA
- 0|22 ¥ 2(CERCLA 1) Copper(2270 kg (5000 Ib))
- O|=32|H 2 (EPCRA 302 1) kA=
- 0|22 Y 2 (EPCRA 304 #73) siEels
- O|= 32| - 2 (EPCRA 313 ) Copper(sli & &)
- THYEAHE(ZHEYHAEE) i els
- THEAYRAEEEHYED) siEels
- THYEAHE(ZER2A™MER) i els
-EU 2REE Copper(Aquatic Chronic 2(H411))
SECTION 16 1 gto| FAret
7b RAtEO| =N CAMEO Chemicals(Z7|2)

ECHA (BASY, Y27, 2+ 20, 7| Rl g8, s=F3/0=d, SAMZRHOI-AY,
ot mEY Ee A=Y, OF, Aodses, 27 £ EHYY| S4EELE),
oy, oeead £ X34, g9)

ECHA Registered substances(H| 5, g4

EPISUITE(n-S EFHZ/22HI Al (Kow))

HSDB( A, M2t £7| B=F0t F=1 He)

ICSC(B3 )

pubchem(ZXtE)

XA AR 2M XtEEAANYY SEESE)

Lt Z[ZRZHY AR} 20224 038 25¢
Ch7H 8=l 8 %3 7 YRt
*HER 3 3
* XZ IHE LR} 2025 058 302
2t. 7|Et O] EMATEAXEMSDS)E 2etEd 27-8BA| X SHATEAXZ0 &3t 7|1F

(oS5 1Al X2020-1302)0]| 2} GHS(Globally Harmonized System of Classification

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

O XtZz= HE2 SES E55= 40| ot T, S HEj0|AM S| FZ0i CHet ot B A
SrEARO TSt 7|&0 AYLCH MZFL| AFE YO THE 7HE £ 7t S0l 2f3 44
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