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il (Material Safety Data Sheets) [H#=Z2X :2023.08.23
NEHS : 4
P201 AL ™ FZ HBAME HESAIR.
P202 2ZE ot o x x| EFE i1 oOlaHst7| Tolle #FZSHX| oA,
P260 EZ U &2 &5l OFAIR
P261 2% U Fo| EYUS IltAIR
P264 #Z Folz FZ B/E EXs| NeAl
P270 O| ME2 AMEE molzs HHU, OrA|7LE &Q45K| OHAIR
P272 MUY B2 2YPE ofF2 HHESIX| OFAIR.
P280 B2 E50| HotA-otHE ST E A E5HAIL.
P284 E7|7t & E|X| e B E&7| BEEFE HA8FAR
- 8
P302+P352 I|f0l Eo™ COFo| 22 MoA|Q
P304+P340 &3t &lME Z7(7t e ReE K7|1 5&57| 42 RAME AHE F[GHAIR
P308+P311 & &= T E0| Ro{L|H, o=7|gH(elAh)el TIEE HoAlR
P308+P313 & E|HL = &0| 24E|H 9™l ZX|-ZHE FFHAIL
P314 SHEE L7|H oI xQl TX[ XS FotAIR
P321 82 XxIE AL
P333+P313 IL|RAtFY E= &Hto| LIEILIH oM Ql ZX|XRUAES FHAIR
P342+P311 £&7| 340| LIEILIEH o2 7(|2H(elAhe| ZIEE WO AR,
P362+P364 RLPE o|F2 I CA| A8 ™ MEHSHAIR.
- ME
P405 EZE X7t U MEEHLH XMHESAIL.
- 7|
P501 H 7| S & 2lHoll BAIE Lo et LHBE 8718 H7IStAIR.
Ct. foid-2ddd BF7IE0 Z&EX| 2= 7|6 foid =M
- SYAl gMetE ol M L ATEE =1 IR E &4 A = US
- 8YAl T71M Soi oFt ATMTE RLUE = US
THMEEo B U HRY
T8 d82 CAS No. TGC-Ni1 TGC-82 TGC-625
Uzt Manganese(Mn) 7439-96-5 <1.0 2.5~3.5 <05
AEI2 Silicon(Si) 7440-21-3 < 0.75 <05 <05
L Nickel(Ni) 7440-02-0 > 93.0 > 67.0 > 58.0
F0lE Aluminum(Al) 7429-90-5 <15 - -
T2 Copper(Cu) 7440-50-8 < 0.25 - -
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MBS : 4
ElElE Titanium(Ti) 7440-32-6 2.0~3.5 < 0.75 <04
ag Chromium(Cr) 7440-47-3 - 18.0~22.0 20.0~23.0
L2s Niobium(Nb) 7440-03-1 - 2.0~3.0 3.15~4.15
solgd Molybdenium 7439-98-7 - - 8.0~10.0
EHAE Tungsten(W) 7440-33-7 - - -
IYE Cobalt(Co) 7440-48-4 - - -
= Iron(Fe) 7439-89-6 - - -
AWS A5.14 AWS A5.14 AWS A5.14
AWS Classification
ER Ni-1 ER NiCr-3 ER NiCrMo-3
T4 H2 CAS No. TGC-276 TGC-NiCu7 TGC-CuNi
bzt Manganese(Mn) 7439-96-5 <1.0 <4.0 <1.0
NEIES Silicon(Si) 7440-21-3 - <125 < 0.25
LA Nickel(Ni) 7440-02-0 > 55.0 62.0~69.0 29.0~32.0
Ad20lE Aluminum(Al) 7429-90-5 - - -
aa= Copper(Cu) 7440-50-8 <05 Rem.(LtHZ[) | Rem.(LHHX])
El|El= Titanium(Ti) 7440-32-6 - 1.5~3.0 0.2~0.5
ag Chromium(Cr) 7440-47-3 14.5~16.5 - -
LeE Niobium(Nb) 7440-03-1 - - -
=c2d Molybdenium 7439-98-7 15.0~17.0 - -
HAH Tungsten(W) 7440-33-7 3.0~4.5 - -
IYE Cobalt(Co) 7440-48-4 <25 - -
= Iron(Fe) 7439-89-6 4.0~7.0 - -
AWS A5.14 AWS A5.14 AWS A5.7
AWS Classification
ER NiCrMo-4) ER NiCu-7 ER CuNi
x 2 MEo geElo A UZR U 382 35 4EHIZ EXf F(SUazIcHE S EOo| o).
Jzu 8™ & ZAeto| 3+ HhZof olstod LIZIo| 284 SEEE LIEYE =X JUS.
4. S2EX 28
7t =ofl EoiZtE2
o 8 & WM ol2FE0| =0 E0iZfE2 M= HUHZE HIHIX| 21 22 Aot
o 22 Mol oz ETEO| =HKX|IHLL S50| ASZIH tolAlo| =X|E dh=Ct.
Lt IR0 HEMe m
o 8Y & Wt of3 FM AU EHR Yoi IR =& EIUS E2R s s = Ut
o 158 Ol B2 &9l HIZEE Wo{ sHEHE MAHSAIR.
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CHOSUN WELDING
NEHS 4
NEIE] 7440-21-3 231-130-8 10 - INE=RePe=
0.1[7t84 0.1
LA 7440-02-0 231-111-4 0.2 [E84] 0.2 INI=Rord=
135 15
27t84
10 [2EE7]
S20E 7429-90-5 231-072-3 2 [ 1 AEQIZ
5[8HE]
5 [L2ORH]
T2 7440-50-8 231-159-6 0.1[&] 0.2 AHEAS
E|Et= 7440-32-6 231-142-3 INF=An - NSRS
0.05[A&E7IS
ER 7440-47-3 231-157-5 g 0.5 INE=Rere=
0.5[(3 7hst&E =]
ESLXES
TE7|&0
Le# 7440-03-1 231-113-5 AES - RIEIEl0] 2%
org
10 284,524 0.5
solE2dl 7439-98-7 231-107-2 5[284,58%4) 10 2RSS
0588 254 3
5
10 [H2H & E84Y
EAE 7440-33-7 231-143-9 S E] 3 AEeRS
1
37t EE]
IYE 7440-48-4 231-158-0 0.02 [+ 2] 0.02 15
H 7439-89-6 231-096-4 (IE=CEIRIR=PS)) - INT=AAE =
84 & ¥ 2% - - 5 - INE=Rere=
Lt MME 3™ g
o X}odEtz
- 0| HURtoH EUZIR] AH RIEH7| Al7{oF EtCL.
o A Hi7| ¥x|E MxIEtct
- SYUHUY 2 8Yste 8¢ FAHVIV E= S SAHITIEXIE AHSsHoF BtCt.
Ch 7HQl B3
o &7 B35
-84 XY Al 12 oyl ¥rlntA3 E A8 EtCt
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MSDSH & : AA05315-0000025000
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A 1 2023.08.23

=
NEYS : 4

— o
7t &zt
o FHEM
- A7 :LD50>2000 mg/kg AEE :Rat(F0{E2 : &, &%, OECD TG 420, GLP) X Z* : ECHA

- 81| : R=US

@)

: 2% LC50 >5.14 mg/ie 4 hr Al®T : Rat(¥/+Z, OECD TG 403, GLP) % &#*{ : ECHA

=
o _\—]_|_IT!__I?I_AIA-| E= 7;|.;1|.)<k:->| : X|.:LA—| ol

=3 9=, EPISKIIN™ Reconstituted Human Epidermis model,
EU method B.46 xZ&*{ : ECHA

Alst 224 £ X=2M 0 X2 M 918, Reconstructed Human Corneal Model % & 4| : ECHA
SE7|081 - RIZQIS

oRoely o ot2ld glE, Mouse, =4 EZH A[E(LLNA), GLP, &%, OECD TG 429 XEX : ECHA
HFOf Ad

[ = =)

- MorME Y - XIEQIS
- I8LSEIA: RIEQS

-IARC : RIE2QIS

-OSHA: RI28i8

-ACGIH : A4

-NTP: RIEQUS

-EUCLP: RI2QUS

MAIMZHO|HY invitro - BfE|Z[0tE 0|88 S|TFIE 0| Al-: S4(S. typhimurium TA1535,

=4
TA1537, TA98, TA100, CHALE 7| & |gi0]), OECD TG 471, EU Method B.13/14
%X E*| : ECHA
o MAEY Mn mE240| 2EMM HE TE, H FAH E£&= = ¥ Y CHME o |t
B
OIXIX| kA4S, 20§ &8t EF Foiz ofd ZEMMET Mn o FXof P& O|xIX]
otk x|g,
F1 M77l0dMd Mn &2 of= 280z P& DIxIX| Afgom, X SHE JFoMet
orset
HHALE R|QAAIZARICH, S7] MF EHAF QB2 F IE0A X|°=|E|919D4, M EHE JF50AM
S S, NOAEL(KAISH &7d) =5 g/L air, NOEL(KAISH &%) =5 g/L air,
NOEL(&IAISHK]
ol o7l TMASM) =15 g/l air, NOAEL =25y g/L air, 2X|SH2 {esis 892 25
M g/l

air A Efjot ZHaM I 7|7F BIHAXRIE, luttAE S 2T, 25 u g/l air oA &% HE

(=]

o{Zlojof|
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MNEHS : 4
CHE EHot A7d2 AlED 0| Qe Wo2 ZAEXIZ2 £ S, NOEL(EfoIYUE S 4Ad) =15
M g/L air,
NOAEL(E{OM &S 4d) = 15 u g/L air, rat, OECD TG 414, GLP % Z* : ECHA
o EM EXMII| M (13 L&): A7 o7 7ztso ®MAl =4 FE 9ig / 2HolM ol4o0]
FlFaL=PS
ofZ(EiE / &% /OECD TG 420/ GLP) &&: 78T XAl &
Uz 9|
HEE 4 AN EY AF £ HHolM MAHE ™ Eolzh s¢t
S0l
Udtroz Holoh &4 Rrjs YEHHoz & St U L& £
ge
7|zt S¢t 7|8 Ect olz{8t a2 oM Witz et Wo=z
S
MM MHED =& F 1 AlZhol =& SO 2E SE0M
BItHE!
E5 57 #EERIC E SIR F, 2E SE2 B/HE 25
s 4
FEE KME LERECEH W2 A2 ol AtE7t FHEII&LICH
LE
% 3 YMiFE S20| WEH 3l5Elo] Y422 LIEFLCE T of A
5t
#o| o{F 2 HHE NMelstzie 2HAl HAIA o|40o| LK
ofot&LICH(BiE / £33/2423 / OECD TG 403/ GLP) %&* : ECHA
o EM EMIY| S (HE LE): &7 U MBH Fdge Lo HS0|E ez 1074 7t
EUEEEM A 2o, mztiol Bz FA| 7HEY o X
HX|7}
BRE HAMZ DAL 72X 2HIES o, BHEM HE ¥, HI|F,
F7\Hol 54 Yol US. NOAEL=0.7 mg/m3 & &l(otpt4d): 947
=4
5t0iA, NOAEL 2 0.5 gL Mn & 222 ZHE, Rat, OECD TG
413,
GLP xZ&#*{ : NITE, CICAD, ECHA
o EolgslM : XIZQS
o 7|Et RlE HE : ANERS
Lh Adz|2
o ZHEY
- 47 :LD50 3160 mg/kg A2E : Rat XZ*{ : ChemIDplus
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(Material Safety Data Sheets)

:>45 - < 67, 79| 7+4RX(EU Method B.4, GLP) x

il PN INES

CHOSUN WELDING

ECHA

ok

1t

ol
il

: ECHA, NITE,

!

* : ECHA

>
=

=
217310 CHAMEN A EXHAl 2
2t L CHO A

57
ol 2MoiM Blz=ol 7t

.{

[=]

t 1st Reading : 8(OECD Guideline 429, GLP)

7}24%(OECD Guideline 405, GLP) E7]|
& L§ S. typhimurium TA 1535 A|

t227dE|X| &£, Category 2B

.l

IN
=

PNL
(OECD Guideline 472, GLP) Al

.|

-IARC : XI&
-OSHA: XI&
-ACGIH : Rt&2
-NTP: Rt&
-EUCLP: XI&2

ICSC

749

UoZIwEX : ECHA, HSDB

=
=

(ID_=|I:|

k0

0|

ch Uz

70

)i

OECD TG 404,

[eR k=1
HA T3

34

g, &t

.I

(=
=

:Rat %Z*{| : NITE

 E7E oMo R IBEEAMKIZN A
GLP %Z%| : ECHA

| LC50 10200 mg/kg X ZEA : SIDS

- ZF :LD50 >9000 mg/kg AES

ojn
T<

Ny

il

ol
<

FAHE E: 7786-81-4 OECD TG 405, GLP % Z*{ : ECHA, SIDS



MSDSH S : AA05315-0000025000
S & MEH AHZX R |4 cow-o0s
(Material Safety Data Sheets) [H#=«X :2023.08.23

=
NEYS : 4

CHOSUN WELDING

o FE7IY : MARY, 25 U2 &2 257 H2lEe et J7ISElof US %EX :HSDB,

mE XE
SIDS
o mFIElY : mFnlY AZ xEX :HSDB
o drety
- ArorMEAY - dretd (RElY REIER)

-1ARC : 2B
-OSHA: RIZ28iS
-ACGIH : A5
-NTP:R
-EUCLP:2
o MAMEHOIYEY : LIZ 2452 4 W |TA Sdof cist 2YY B &SV 258

o MAEM . FAF detsM AIE A1 NOAEL = 1.1 mg Ni/kg bw/day (OECD TG 416) (OECD) =
2 MICHMAS HAIZ(OECD TG416) At x|nsT K| 4] gl gtetsMap p24E dgko|

BHEAE|X| o2 . NOAEL=10 mg/kg bw/day %&E%{ : ECHA

bl

o EY EMHY| 5H (138 £&): 257 ¥ AEHA, HES L AMTOlY %ERX :ICSC, ATSDR
o EYM EXMIY| M (B8 L E): 57| MA, HMRS ECETOCTR33 24 L|Zo| gHEEsMe
Hof AZst YES TH, HEY QB HeES YA
LOAEC = 1mg Ni/m3 OECD xZ&*] : ICSC, SIDS
o FQRsY : AEUS
o 7|Et R HE : NERS
2h 2 R0lE
o FHEY
- 37 :LD50 >15900 mg/kg A3 S : Rat (OECD TG 401) % E#* : ECHA
- BI| : RAEQIS
- &% : 2% LC50>0.888 mg/c 4 hr AEE : Rat (OECD TG 403, GLP) x&*{ : ECHA

o LRERAM = K=Y E7JE MR IREEAM/K=YE AIF 2o, 2AMUS

S AFZ &l: aluminium oxide TBH OECD TG 404, GLP & *{ : ECHA
o MY EEd EE T EVIE YR /XS A 2, K38 AUs

o

S AFE & aluminium oxide TBH FDA of the United States % &*{ : ECHA
o FE7IMAY ; OIRASTAUE HUCZE SE7|ORIM AR Ao, ooy iz
(FAFZ E: Aluminium oxide) XZX : ECHA

o IR : 7|UI|IO+AE HASZE TR udld Al Zn, oeld is

S AFE E: Aluminium oxide AK 43/79 and aluminium oxide AK 44/79 % Z x| : ECHA
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NEHS 4
- I8-SREDA: REQS
-IARC : RtEQIS
-OSHA: RI2QS
- ACGIH : A4 (Aluminum metal and insoluble compounds)
-NTP: RIEQUS
-EUCLP: RI28iS
o JMAIMEZEHOIHY : AIFE L DNA &4 AlE Zo, CHMEHEA g Al 24 |ASE: ACB
obtained
from Sigma, ¥& Lf ZRF ZTHMEE 0|8 FMAOIMAIR AT, CHAIEM
A
A2 Al 84 |AFEZE: AICI3 obtained from Sigma OECD TG 475 €= 0|52 Al
0H 4
M| o Qloi SEOlEX MWEYAO HEE WMAIZ|IH, D/HE DNA S&
g 57t
A& %E*{ : ECHA, HSDB
o MAEYM: SHCE SR FAFHEASH AIE ZAn, NOAEL = 266 mg/kg bw/day (OECD TG 414)
ULE HEE O SR WY U MASH AR AN 6-18 Y Atolof Efjotzt AM7HE
><§'+ ECHA, HSDB
o EY EXMFII EMH (1 &8 &) 2EO| Y2 24 HIIF, 7I&X| HED 0| Yl £
Ztat
&, X|gto] MEZH =29 37t FYE SEHO EUL mAME o
stAIZ
SHYE, MEY Us NRO BEEoZR EFo EESEH xEX
HSDB
o BY EMYI| 54 (5 &) : HESAE 0|8F EFEXMYVITHAUSHEAIR A, NOAEL = 302
mg/kg
diet FAFZ &: Aluminium hydroxide OECD TG 407 gt=, &7| & A|
Hol Qg AZGAH PES 0/FE HEE =2 EURMEYIIM™
AEH
Al 23 LOAEC = 50mg/m3 air RAH= & Al powder OECD TG 413
ERO EYU2 FFLAAM F¥E2 FHH, 2 A JIs0| &4F
Pd=t—
CHE o2 6 7Y 28 dR0IES UFAIZ 2D M, 2, AT 2
sk
7t B7on, AF D Hole §3 2 + ole Wavt goid
XZE* : ECHA, ICSC, IPCS, HSDB
EQlasid : RMHEUS
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MHEHKX B =4

: CSW-0025
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=
NEYS : 4

I:I

)||

- 227 :LD50 300 ~ 500 mg/kg AES

-NTP: xrim%
-EUCLP: X292
MAMEZEHOIMY

L}EFLER|

—
o

&4 S40| LIELEX]

[

—

SEoME

HIE
23 Ml
CHOl A HIZ

NO (A)EL: 82 =% :
Lict 22 kA

s in vitro - 2fE|Z[0E 0|88t SFHEdHOo
TA100, TA1535, TA1537, TA102, CHAFE M A 2t7|Q]
MAIEM LOAEL: B2 £ :

AELICH F2 &4 .

A Sdo| LIELEX] eft&Lch F1 ek

=), ofEl SEoME

:Rat (F0{Z =2 : ¢z, &/4Zd, OECD TG 423, GLP)

=]
XERX : ECHA
- ZI| : LD50 >2000 mg/kg A&E : Rat: (¥/4=Z, OECD TG 402, GLP) x&*{ : ECHA
- &% :LC50>5.11 mg/c 4 hr AEZS :Rat (Y¥/+%, OECD TG 436, GLP) &% : ECHA
IEREAMY E= A2d  25H4:0/0, X224 1=, Rabbit, OECD TG 404 xZ*{ : ECHA
Ast B4 T X2Y 0 27 X2 HQ, Rabbit, ZtetEEN(1), &/(0.6), ZAASHE(1.8), AU
),
14 Y L &t73| 7t29%, OECD TG 405 % &R : ECHA
FE7|1oRIY - AR
m2ogld el 918, Guinea pig, GLP, %, 7|LI|2 SCHEl AIR(GMPT):
8FTFE: 0% wiw, 2H8:0/5, OECD TG 406 xE* : ECHA
EIR=

- MrotME Y ¢ XAIZQS

- :v.-g—z;%%:r_M RS

| AlE: S4(S. typhimurium Strains TA98,
0]), OECD TG 471 % &*| : ECHA
Z|CH 1500ppm 2| W& 0| gi&LICh ofH sSZoMET M4 S40|
1500 ppm (P1 M| 2ol HIE FH #L). ofH &

274

ort&LICH F1 2 1 1500 ppm (F1 =% MICHOIM HIE

FH L)
: 1500 ppm (F1 273 MICHOIM Za

MAl =M0| LIEFLER| oft&LICH F2 £33 : 1500 ppm (F2

2 ZA). F2 223 11500 ppm (F2 2423 MICHOlA ZhA El HIE FH).
1500 ppm. A&l & P1 =712 B 23.6 mg/ kg bw/day ol SHEef

: 1000 ppm. O SEOMT WAl 50| LIEFLEX] ff&Lic &l

SkLof

oAl
—
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CHOSUN WELDING =
NEHS : 4

2 X2 F 52 P1 4710 A2 ZtZt 19.1,17.0 L 33.8 mg/ kg bw /day ol & ELICH

F1 %3 : 1000 ppm. O sTHME M4l S40| LIEILEX] eik&LICh F1 MICHOIA =3t
7t Lt

Ebt&LICH (1000 ppm oI A& 2] mg / kg bw / day ofl CHEH ZDtof CHE J|EF HEE & X
5t

HMAIR)F1 &2 11000 ppm. O{H sZoME M4 S40| LIEFLER| eik&LICH F1 AlCHod|
M

E 047t LIEFSEELICE (1000 ppm 2] AA|0d| CHEt mg / kg bw / day ofl CHEt ZDtol| CHEt ZIE}
b

HE HZTSMAIR) F2 £33 : 1000 ppm. O sZOolMT MA S40| LIEFLEX| k&L
Ch.

F2 MICHOI Al Z=1k7h LEEFLLCE (1000 ppm ol A2 mg / kg bw / day of CHEH Zxtof CHE
7l

E} HEE 2ZXsAAI2) F2 &3 : 1000 ppm. o{FH sTolMT M4 S40| LIEILIX| o9t
=i

Ct. F2 MicHolM Z3k74 LEERGECE. (1000 ppm 2| &#flofl CHEt mg / kg bw / day ofl CHEH 2ot
ol

CHet 71et HEE HASAAIR), EPA OPPTS 870.3800, GLP AlHE &2 z[7/8d &H
NE,

ZASM LO(AEL = 9 mg Cu/kg bw/day, 2|54 NO(A)EL =?6 mg Cu/kg bw/day, L& =
o

LO(A)EL =? 9 mg Cu/kg bw/day, Z'ES4 NO(A)EL =? 6 mg Cu/kg bw/day, rabbit, OECD

TG 414, GLP % &% : ECHA
o EXM EXMIEY| EM (1& =&): ZZF: 2000 mg/kg bw 2 & NI A BEE= ZE R,

0

2|&
203, U=, MAL 28 ST X3, =& 2, 25 AXS, Al H, wm, ¢E 7
I Ol

o
=
Zo| & o] SAMo= HAMEIRIS 200 mgkg bw 2 K2IE 1 OZlolM Forst o o £

do| &
oF & 1 2ol @2 KtAMI7F 7IS XIS, 200 mg/kg bw 2 X2|E ZHAIME ™Al EF9| C}
E 7t HEZX| AUS. AT 5 AHZE 2000 mg/kg bw 2 XE2IE JHEel EHAM HI
HyxMoz F2 H, ofF2 7, ofF2 &%, 2ol EXfsis FEM 23, S8 2 Y
HIMO| HIER! 2o duet £ A% I ChEo| LiEHT, 200 mg/kg bw 2 XZIE THA
o 2EH0M olgde BEEIIX| AYAS.(HE / =X/Y¥Z /OECD TG 423/ GLP) &¢l: 1.24 =
E 511 mg/L sTolM T2l EZ KU 7600 EZ MZo| 4 A7t E =&6tH 5T &
Zojgt oM 58529 28 X3, ZA0EH SH0IM zto| RIM 2 #Bo & =&
(E8 8710 ME 3& s d4) =& B2 F FA AR 1 drljoll 2E SSoM 24
3 AZH E= AIY 4 ANtx| (22 3 otzlel =R U 3 ni2le] ¢ SE & 3 Okal). =,
TE & 2 UX| 4 Lofl 511 mg/L oM 2E SE0lM 2SH0| ZdAE HAo=2 #EEUCEH
8Z0| 1.24 mg/L Q1 =31 2 O8] £ 511 mg/L & 8F +=&olAM 1 oi2lel &% 2 1 ot



MSDSH S : AA05315-0000025000
S &M BEH H X} & |=xes:cowoos
il (Material Safety Data Sheets) |H#Z2xX :2023.08.23
HNEHS 1 4
2ol oM B2 Ex L7to| Moz USF HAM H7t BHEE[UCHEIE / =T/YR
OECD TG 436 / GLP) &% : ECHA

o BY EMEY| 54 (Bt &) B (0tEH): LOAEL(forestomach lesions) =2000 ppm, LO(A)EL

(ZH&4H)=2000 ppm(M), 4000 ppm(F), LO(A)EL(AIE £ AH=2000 ppm(M), 1000 ppm(F),

dgo| SH=of fo|xo|7| MEo SHSMo2 RolstX| g2 W2 ¢FFH,

NO(A)EL (forestomach lesions)=1000 ppm, NO(A)EL(Z+£ 4)=1000 ppm(M), 2000

ppm(F), Rat, EU Method B.26, GLP & &l(E7|2+=): LOEL 2 0.2 mg cuprous oxide/m*O|
O,

o &0 (HI)=7t LIEFE. NOAEL 2 = 2 mg cuprous oxide/mZ, AI®E %1
g

FZ0|H o S HgoMel LHd BE=of Z2HE. EE 210 & &Y 2o ot
=RE

T™E HEE MUK o2 AWo=2 7ZtFElof STOT EFe XetElX| 888, Rat,
OECD TG

412, GLP X &% : ECHA
o ZQIRsHd : RIEQIZ
o 7|Et R G : AEQUS
Ht) ElEtE
o FEEY
- 87 KREYHS
- 21| : REYUS
- &Y REQIS
o IRREAM EE= I 2 54 IR A3 USe US (SESHUEY) xEM  SESHLE
o
o et E&4 Es X3 24 54 & A3 UEF US (SEUSLEUEY) XEX  SESHLE
o
o EE7IMEY : XHEYUS
o I|RWEIY : KMHERS
o drerd
- AAOHME A - XIERQIS
- 1B SREIA - RHEQIS
-IARC : RtEQIZ
-OSHA: X285
-ACGIH: X283
-NTP: RIEQIS
-EUCLP: RIEGiS

©)

MAIMZHO|

L

o

A
o —

CInvitro-O|ME STHE

80| Al (Salmonella typhimurium TA98, TA100): &

A
o,
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HELL

EM
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(Material Safety Data Sheets)

=
=

In vivo-UDS assay Al
: BHEoAl o] MlcHol ZA 158 mgkgeS B+ F0d

CHOSUN WELDING

FRACIL] EHRE AL EHRL

5

)
Lr

A

o

o
o

M E]

oAl 7te2 At=0| Lod

lof &8 =S

S
(]

=
-

: E7) =2l felAof o4
Ch. ElEt=

)

g 7l

m
10!

ok

.

<4
ar

Ol M HHMM LA

—_

-
(=]

m Ego| 947 AtzlolM E|E}

o

OF A

b

—

=

CH

Xtofl

B[

__A._ﬂ
Pl

o

-,
ol
—t

Lr

nl
mr

kil

- ECHA
| 7}9%4, OECD TG

g

X

=

: ECHA

°

g

X

A NITE XEX : ECHA

2, /421, EU84/449/EWG, GLP)
S&(1), 24 AlZh L &t

/%273, OECD TG 403, GLP) X &
0, AF=4 2, Rabbit, OECD TG 404 x
#at

Rabbit,

2

A¥ZT :Rat (FOo{EZ :
;on-' . X";{'Ao-| (Hjl-kllzh

XERX :ECHA
£= Xt

- 873 : ALD50 >5000 mg/kg

Ay 32
405
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(Material Safety Data Sheets) [H#=«X :2023.08.23

CHOSUN WELDING =
HNEHS 4
o FF7IMUIY : KEQIZ
o IRDEIM : gl g XEX ECHA
o drefy
- MACHHE Y ¢ KIEQIS
- 18 SHEIA 1A
-1ARC : 3
-OSHA: AIZ2QS
-ACGIH : A4

-NTP: AF2QI2
-EUCLP: Xt=2gi2

o MAIMZEO|RM : in vitro - ZRF MEZE 0|2

rot

b ™A 204840] A& S4J(Chinese hamster
Ovary
(CHO), CHAFEAH| #7g10]), OECD TG 476 % E*{ : ECHA
o A=A : NOAEL=44 mg Cr203/m*3 0|1, Ol 30 mg Cr (I)/mA3 off g E (A =
Ps!

e HA 254, HEf EE AXlof AlE B 2D 8ol STolA

equivalent or similar to Guideline: equivalent or similar to OECD TG 413 Hijo} £7| M=E AlE
(EST)2 37} 2E (Cr ()2 Hio} SMHo= 2R, Mouse ES cellline xZ#| : ECHA

o EH EMZIISH (1 3 =E): BF: A 2 Fod 15 & ¥, ZE Aol Bt EHITL F7Het

R,

oF 8 AlZt XISEIIS. fl7t Foi £, 8 AlZt S¢+ 1 otzlel =3 2 1 ot2le
ol 74
[= N

SHeo| Zm[7}b FEO| MZ.(EU: 84/449/EWG) & £28n mE A4
=
o

= & ¢ 4 oitzlel &AH 2 2 oizlel sHAM £& STt B7t6im,
1 ot

2lo] &ZdolAM RHMIZF EHFCH =& ®F E= LHHX| #E 7|7t s¢t
Sl

U dFF:s EEIX| kot =& S 10 Oi2] 8= § 7 0Oi2/oiA HE|
9o =

M dE0| HEEND, =F F 1 UWol o2l 2, § L 55 PAHo| 2E
s20

M =M UF0| BHEEZIUCE S UF2 o3 SS0IM CHEEL| AFM
RX| =

ACH (3/10 BHEOIX 10 UTK]). / HAIA 2Hoe CHEEC SEoAM He
= AH
=/

Qoint Fzmo| THEUSLICH BT HIZ, s BIW U SHE S8



o
o
o
o)
Al
o
o
o
o
(@]
LIRS
mm%
0 >
<| = Q
<
T8 [«
al =1 ==
B 0O K|
w| 3| ol | 3l
S x| r|R
S | 5|5
E)
»
L ©
K 2
=
-18
N
©
IH ©
>
..dﬂ
[T
Kd G
ol 3
—r =
kil 2
ahd
©
o =
A 4
£
2

oA &

ol
RA

b o[Ad2 XElet &&#o|

ol
™

[

*

LicH(BHE / £Z/2%%3 /| OECD TG 403 / GLP) x&

P
=

ot
KA

ok

[¢)
L

2 7ZF=g|X|

ECHA

£ X122}

p%|
S

T (B8-S 5 09): chromium oxide o 82 Hln

1368

mg/kg/day(M), 1216 mg/kg/day(F))

Ly

4 O

A

af

Al |8 &0 2

o

ojots
="

oxide 2| &= 284,

o

Collg od7tol e 35

At=]
=T

o

4] (420l THH2 GBSOl

K
<+
i

(1) A+

t

A

MZE sizo| =)

Al
=

4.4 mg/m(3 mg Cr(lll)/m)Z,

LOAEC =

of CHst

3t=

=0l

fom mo| Q

m)
LS

s540|

7t

NOAEL ErC} &X|

3

5
[l

CH

)

# :ECHA

=
=

LIEHE, Rat, OECD TG 413 %

[T

o]

ot L

olo

oj

[

ol
<

o

._.
o3

-1ARC : RI2

<

oz

-OSHA: Xt&

T<

oz

-ACGIH : Rt&2
-NTP: At=&

ol
of

T<

ox

-EUCLP: Rt&2
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L4

0z
In
0%

dm Jm
o o 1>
EH
Al

Al
oo ood

]
ro
30
=.°|='

0>

NI
m
IC o

[

ol
__

0z

P2l
Ml
o

: LD50 >2000 mg/kg AEE : Rat (HE
RAHZE CAS N0.7439-98-7) xZE*| : ECHA
: LD50 >2000 mg/kg A1EF : Rabbit (AtZ SIS,
R A2 E CAS No. 7631-95-0) % E* : ECHA
2% LC50>3.92 mg/e AEZ : Rat (A
& CAS No. 86089-09-0)) x&E*{ : ECHA
A2 ETE 0|88 ImEE
(OECD Guideline 404 , GLP)(

. E7JIE 0|88 a8t

(7E=“34XIT 0.33,

gtoi
O HA R

=
zoes

0.3

R AHEE CAS No0.1313-27-5), &

XZ* :ECHA, ICSC
i [0 v o N gt meogly

(OECD Guideline 406, GLP)(At

OI-)% O|2

= IPNE=EE

=2 X| CAS

==

: AFRQIS

NTP : xrﬂm
EUCLP: RtEQI2
AMAIMZEQ|

.C,’_I__I

4 Al Ui OldEE ol8E

=7

(OECD Guideline 471, GLP)(RAt=Z

g g0 &

0>
=

M

CAS No0.10102-40-6) x&E*{ : ECHA

o/, AreR

MRS 4

o
T

_/.\_AI-/X|.

& CAS No0.18868-43-4), A

&, OECD Guideline 401, GLP,

OECD Guideline 402, GLP,

(OECD Guideline 403, GLP)

AlS{747

=2H

RS
=

M
-1 o

30| YHER S
No0.1313-27-5) XZ&*{ : ECHA
I R340l BEER o2
)(OECD Guideline 405, GLP)

£ SdAIEEn ¢

21t
&2 CAS
Al&{747
===

X

.l

3, &7t
A
y H'O

1 ntpldgo| YHEx| fE

N0.86089-09-0) X &E#*{ : ECHA

tedol 54

(OECD Guideline 476, GLP)(®

At
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(Material Safety Data Sheets) [H#=«X :2023.08.23

CHOSUN WELDING =
NBES 4

o MAEY : SEE 0|88 WASHAHZAT NOAEL> 60mg/kg bw/day (& (E= da)ot MR L
Al E 21 8F (60 mg / kg BW /D)ol HHEF7|of Zutof ofH Q&S 7| (other
guideline: OECD 408 - repeated dose toxicity study, modified to include parameters related
to reproductive toxicity, such as oestrous cycle and sperm analyses as specified in OECD
416.,GLP)(fAtE & CAS No0.10102-406), ZHEE 0|8F LEHSH/2|7|dH AldZD old

o4

2, HES4/2AS4 NOAEL> 40mg/kg bw/day(OECD Guideline 414, GLP)(S A2 & CAS
No0.10102-40-6) xZ*{ : ECHA

o BN EMET| EM (1 3 =F) : EMEI|HASH AHAD FHIAKM, AKIEE EL 3ES

i

Ijob

ot St AL, AFZ(OECD TG 401, GLP)(SAHZ & CAS No.7631-95-

0)
ZEEUSHAIEZAD 713 xER :ICSC ECHA

o B EXMIY| =4 (BE &) ZFUFE AYPEY =R e SAMFU LA NOAEL=17mg/kg
bw/day (nominal)(OECD Guideline 408, GLP)(#AtZ2 & CAS No.10102-

O
T
40-6) AultELE AlEZAn A 2| 59 &7+, NOAEC> 100
mg/m?3
air (nominal)(OECD Guideline 413, GLP)(FAt=2 & CAS No.1313-27-5)
< E* : ECHA

A7t : LD50 >2000 mg/kg AEF : Rat (AHZUS OECD TG 401, GLP) %E*X : ECHA
- éﬂl LD50 >2000 mg/kg AT : Rat (AFZUS0ECD TG 402, GLP) % &E* : ECHA

E : BT LC50>5.4 mg/c 4 hr AEE :Rat (AHZeIS OECD TG 401, GLP) XZEX{ : ECHA
AMRIEE A" &5t

=
S
=
S

]IO
I

oo

o WERAN EE 3N E7IE 0/8F IE
=

72A|7H B9 SYUE X324 I8 OECD TG 404, GLP %&%{ : ECHA
o Alft =4 T X2E  EVIE 0|8 =&4/A2E AR 2o, YAl i = Zeto| xt=
0|
lo{=t (OECD TG 405, GLP) %Z&* : ECHA
o ZE7INUIM : RAERQIS
o IFNUIM . 7|LIOE SR m[Foald Al ZAn, otgld ¢3F OECD TG 406, GLP &7 :



MSDSH & : AA05315-0000025000

S A OoMHEH H KX & |240s:cswooes
(Material Safety Data Sheets) [H#=«X :2023.08.23

=
NEYS : 4

CHOSUN WELDING

-IARC : XI2Q1S

-OSHA: RI28iS

-ACGIHH: RES

-NTP: RIEQUS

-EUCLP: RIZUS
o MANEZEHOIHEA : AIEE Ll OMES 0|88t STISHHOIAIR A, ExiAel M7 YsddHo| |
bél-

7tsMo| otm HItE[IoLt, CHALE EA |Fe #tAHgiol &4 OECD TG 471,

GLP

NEZ U ZRF HYHMZE 0[5 AMMOIMAIY ZIH, CiAt gaH o f2ot

’

A gd

o #ZXQl HMA old RILoIM S OECD TG 473, GLP AlE# L ZRF Y
M E
E 0|88 |TUAEQHOIAY AN, 4o FFEH Aol EHoIE Y
o F|X|
olS OECD TG 476, GLP x| LH of T ERF MEFE 0|88 2MAYH &4
af,
24 RAEZE!: 13472-45-2 OECD TG 474, GLP % &*{ : ECHA
o WAISY : SHCE 0|88 EULASY AR ZAn, 4An 2HE J[R0IM folEt d¥es oEY
=
NOAEL = 0.65 mg/L air (RAtE &: 13472-45-2) (OECD TG 428) SHEE 0|83 BT LES
=
AE Zxm, ofolet M7l EFolAAM Olzst MB™YS Z37F LIEFE NOAEL = 125
mg/kg/day
(FAFE & 13472-45-2) (EPA OPPTS 870.3650) % &% : ECHA
o EY EXMEY| S4 (13 L&) : HCE H¥oR FAFENEIITAUSY A 2, 72 5 =27t #
it g|
AL, HIESHMR! cifHnt 2ALX]| 2 Y22 FRT AMME &
H}SHO

mg/L air RAt=Z!: 39318-18-8 OECD TG 412, GLP x&*{ : ECHA



MSDSH S : AA05315-0000025000
S & MEH AHZX R |4 cow-o0s
(Material Safety Data Sheets) [H#=«X :2023.08.23

=
NEYS : 4

CHOSUN WELDING

b

- ZF :LD50550 mg/kg AESE : Rat (F0{EZ : &, &2, OECD TG 425, GLP) XZX : ECHA
- 41| : LD50 >2000 mg/kg A#E : Rat (¥/+7, OECD TG 402, GLP) x&E* : ECHA
- &Y : BT LC50<0.05 mg/e 4 hr AES : Rat (2/+2d, OECD TG 436, GLP) X Z* : ECHA

=
o ERRAM EE XFH  HOf WEE (%) 95.1/104.8, A= §1Z, Altern Lab Anim. 2007

T& 2, Rabbit, Zr2fEEH0), &(0), ZLESE((2), 225 F(0), OECD TG

405
XEX :ECHA
o EE7INMEIY : XEQUS
o IRl . oM U, Guineapig, ¥W %E X : ECHA
o Hrefy
- AAOHME Y - XIEQIS

-IARC : 2B
-OSHA: sligH
-ACGIH : A3
-NTP:R
-EUCLP: RIE2QiS
o MAIMEZEHOIMM : in vitro - HEIZ|OIE 0|88 FSTFIEIH0| AI-: S4(TA97a, CHAHE MHHA #HQ!

OECD TG 471 %X &#*{ : ECHA

o MAISM . B AY =W stoM, & Mol Cift ¥E . ILE B 100 mgkg/day o 8F &2

B 81 #adstod, 2 BlM, 25 AL, MAF & A AH| ZAV BOERS

1000 mg/kg/day. =EZ0IM 2E 31 10/100t2], & 9/10027F ZIIAEEIRRSH, &
A

Znt 241 #HeE L Ho| HEHo| B E. Lol XA E |0 HiHo| A XRE| He|E
7:_1 Ab

o BAIE LARR] Ao, ™A Y| Ee ZHE ME X0 Ofgt Ay 85 #3 F
=3
O -

BHEFE|X| 9FRFZ. NO(A)EL= 30 mg/kg bw/day (Af77] AFYE), OECD TG 422, GLP NOAEL
(2

% 54): 25mg cobalt dichloride hexahydrate/kg bw/day, NOAEL (Z& =4):100mg

cobalt dichloride hexahydrate kg bw/day Z&| S4 (88, Q2 2 XS &4, SA HF&E



MSDSH S : AA05315-0000025000
S &M HEH HX B2 |=xms:cswoos
(Material Safety Data Sheets) [H#=«X :2023.08.23

CHOSUN WELDING =
NEHS 1 4

QIF H8HE 50,100 mgkg bwidayol 8% +F0IM BEEIMCH, BA NOAELE AEs
[e]]
=

o =4 (HIZ, A AH| Z40l 2HLE of JIZEH 10| 82 +E0IN HAlE sy
3}

2Eof 2HE. MEF (25 mg / kg bw / day)ollA FZto| B3t 7F QUIK|BH, Ol2Et HEl=
29

SFKR| SIS, OIS AR 83 £=FoMEZ AE &5 &3 EfRIS AHY, 7|™, 80| £
x|

ol
=.

et 54, dElE JF e HI-AMel dSo HFE UUS. -
550

mg/kg : A M, JHME M g€Sdo|ln MA HdES LIEHE. 175

mg/kg : 14 Lo| #E Z|zto| B mf FHsH At al# oldol #
7‘<F5|7;|
=

OIS, -550 mglkg : AFZALO] AlEt RZoIM 9 L LHFO| MM, m
CC

£ HM(EI= /) 221 / OECD TG 425 / GLP) ZIl: H&Ex Z40|
&

ZIX| kUS 1 BHM St ol IZ(EIE / =Z/YA /1 OECD
TG

402/GLP) &:0.05mg/lL 7| : £ 7 :55 =% & 55 LA

ol kztol 28 AMxX U &7t 5F ZEH 2/5 % 2 55 ¢

Z30d M
A

ofZt 2 U, 15 XM ZEY Al 35 L% 1/5 LRoM
oF
of

Z+o| TIT.0| LiEtE. @M O& : 0.05 mg/L 3712 sE£9| 16 Ot
SE

3 9 oteloM £8Y H, 16 Oi2]| S 3 6 Of2lolAM &Y HF=0|
Ae

H E= 16 Ot2]| S8 § 1 ot2loM Z&tE B8, §2 el o

EfRic ZE S=0lM XIEM ©7t 051 LHX| 5.08 mglL 37| sk
2

AL == 10 Ot2] & 1 o2l 1.05 mg/L sE2 Zeds -
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S A OoMHE H X & [242s:csw-o0s
(Material Safety Data Sheets) [H#=«X :2023.08.23

CHOSUN WELDING =
NEHS 1 4
274
UE XM m7t EI";FERZ{EL(%HE /| £=7d/21 | OECD TG 436 /
GLP)

XEX :ECHA

o EY EMEY| EH (BtE L) BEF(ot2Hd): NOAEL (rat, 90 days)=3 mg cobalt dichloride
hexahydrate/kg bw/day, 10 mg/kg-bw/day7} §£04E 31 XME2 Al™
502 O|F 5~7%7X| #4%, slZ228 &, MR, sotE3

e

= 10, 30 mg/kg-bw/day7t FO04El =ZI0oAM 10%0|&f, 7ol

3~14% B 7te, 30 mg/kg-bw/dayZ EHE Fof & ZTZEIst X ZAtof
M

O|FMof #EE ZE Wtz 437t 35 F 7Jtetet&, Rat, OECD
TG

408, GLP E(EH=): 211 & AT olA, HZ/7|RK| Al MEO| 4t
ME

B7toll 2Hsto] (/) wetd SH7E JUUS. EBH AF
&0

CEEHE A/ EVIUAM ¥E, HMRE U FAM HH
O g

5l932, Rat, GLP & %{ : ECHA

- ZF :LD5098.6 AEZ :Ra
- A1l : LD50 20000 mg/kg A&

5
(@]
N
3 Hu
Q
a €
. o]
x
W
N
m e
QB
> O
_|
(0)
N
S
™
_>‘|_|
m
@)
T
>

=, Rabbit, OECD TG 404 %&#*{ : ECHA

o At Ed Ee X=24Y : XAI=2M 9, Rabbit, ZH2FEEH(0), &&H(0), Z2S2E(0), OECD TG 405

XEX : ECHA
o FE7INEIY : XEQUS
o I|Euold . H2lY ¢IF, Guinea pig XEX : ECHA
o ety
- MAOIME Y - KRS
- I8 SRIA : RIRQIS
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t7{810[), OECD TG 471 X
X BlZ ™Mool TiO2 = Cl o] &2 =xstod AR AAH
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TA100, TA102, TA1535, TA1537 & TA1538, CHA}

ICH 250mg/m3 2| &M A Xt 3+

04
mg/m3 2| 7}

=
=

-EUCLP: Rt&
Z|

-ACGIH : Rt=2
-NTP: X2

Ex|H

£ QIACt 250 mg/m3 o SZO|M TiO2 &= Cl YXtoll 4 F

st
=

F

~
H0
ol
il
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ok

ok

iz
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Cl &2
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HX| 235t
I o AE MEZS| BrdUu Al

Ch |2l T MA (TiO2 EE= Cl)
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o 17 mg 2

=
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O
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i
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0

7l 54 (B8 E): ZT(0LEA): of HTE TESHAl iron o SHEE HALIBO CHEt
2 o]

HEE M3F, Rat EY(EH7IE=): SHEE S8 & =& Z, HolM
Mz ghtg#ok ofLlzt 50,250 mg/moiA ZElo{HA, Mz 54 &7}, HicH

DpE Mol ¥ES OIS (NOAEC=5 mg/nv), Rat % &*{ : ECHA

12. 8tZ40f Olx|= Qg

7t MEIS A
7t &7k
o 04F :LC50

> 3.6 mg/¢ 96 hr Oncorhynchus mykiss

(OECD TG 203, EU Method C.1, BFX|=4] B GLP) %EX : ECHA
o ZZH{ : EC50 > 100 48 hr Daphnia magna
(OECD TG 202, EU Method C.2, X|=&l B4 GLP) XZX : ECHA
o X8 :EC103.4 mg/e 72 hr (OECD TG 201, EU Method C.3 (Algal Inhibition test), k|44, &% GLP)

E*{ :ECHA
Lh A2[2
o 0F : AZYUS
o ZRF/ : XAEUS
o AF : ANERYUS
oh Uz
o 0{%F :NOEC 0.04 ~ 1.1 mg/¢ Brachydanio rerio XZ#*{ : OECD
o UAUF : XAERAZ
o Z&/ :(88.2p g NilL-1Pseudokirchneriella subcapitata) Z#*{ : SIDS
2t R 0ls
o 0F : AZYUS
o ZtZt®/ :NOEC > 100 mg/¢ 48 hr Daphnia magna &% : IUCLID
o Z&F :NOEC = 0.052 mg/¢ 72 hr Selenastrum capricornutum(OECD TG 201, GLP) % &% : ECHA
oh F2
o 0{F :LC50 193 96 hr Pimephales promelas(F+4!, E%) XEX : ECHA

o ZZE :LC507.2E-5~5.36 myle 48 hr (ELZL:0.044 mgle ) XS] : GESTIS
o =R NOECBO?day(KIA&! B &) %E* : ECHA
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o UF : K
o =&/ : A=}
A 3E
o 0{F :LC5013.9~210 mg/e 96 hr (EL4L:40.5 mg/e ) %EX : GESTIS
fZ+J® :EC50 17.7 ~ 18.9 mg/¢ 48 hr Daphnia magna (X|%=4|, growth media with ultrapure water)
XEX| : ECHA

o X/ :EC500.1~17.8 mg/e 72 hr (GESTIS, ¥ 4f: 8.75) % EX| : GESTIS
oh L=
o 04F/ :LC502589.695 mg/¢ 96 hr 7|E}(Neutral Organics :Fish)

% E*| : Ecological Structure Activity Relationships(ECOSAR)
o ZrZ{ :LC50 1123.959 mg/¢ 48 hr 7|EH(Neutral Organics:Daphnid)

% E*{ : Ecological Structure Activity Relationships(ECOSAR)

o Z&&/ :EC50247.252 mg/e 96 hr 7|EF(Neutral Organics :Green Algae)

% EX : Ecological Structure Activity Relationships(ECOSAR)
) S22

Fu
=0
Ojo

mlo

(@]
N

o 04& :LC50609.1 mg/¢ Pimephales promelas
(OECD Guideline 203, GLP, RAZ & CAS No.10102-40-6) % &%{ : EHCA
o ZZtF :EC50 130.9 mg/e Daphnia magna
(OECD Guideline 202, GLP, A= & CAS No. 10102-40-6) % &#*{ : ECHA
o Z&F :EC50289.2 mg/e 72 hr 7|E}(Pseudokirchnerella subcapitata, OECD Guideline 201,

R AHZE CAS N0.10102-40-6) &% : ECHA

i

xh) HAH

o 04/ :LC50>181 mg/e 96 hr 7|E}(Danio rerio, A= &: 13472-45-2, OECD Guideline 203, GLP)
% E% : ECHA

o ZZtF :EC50>0.163 mg/¢c 48 hr Daphnia magna(‘RAt= &: 13472-45-2 OECD TG 202, GLP)
XEX ECHA

o &/ :EC50>17.7 mg/e 72 hr 7|El(Pseudokirchnerella subcapitata, & &,

FAFE R 13472-45-2, OECD TG 201, GLP) %&* : ECHA

}.

7l IYLE

o 0{%F :NOEC 100 mg/¢ 96 hr Danio rerio (OECD TG 203, EU Method C.1, k|54l B GLP)
XEX :ECHA

o ZZIR{ :NOEC 3.2 mg/e 48 hr Daphnia magna (OECD TG 202, EU Method C.2, X|5=4], B GLP)

XEX :ECHA
o Z&F :EC5020 pg/e 70 hr Pseudokirchneriella subcapitata
(OECD TG 201 EU Method C.3 ISO 8692, X|=4Al B GLP) xZ*{ : ECHA

o 017 :LC508.65 mg/¢ 96 hr Oncorhynchus mykis(X|=4], B4) xZEX{ : ECHA
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o ZZH{ :LC50106.3 mg/e 96 hr (BtX|=A, B) %EX  ECHA
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F :EC5018 mg/¢ 72 hr (OECD TG 201) x&EX*{ : ECHA

: 57 ~ 77 log Kow (OECD Guideline 117) %&* : ECHA

o1
HA TR

:0.23 log Kow %Z*{ : Chemsrc

oie

:0.23 log Kow %Z*] : Ecological Structure Activity Relationships(ECOSAR)

(oL K=1
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L (Material Safety Data Sheets)
MBS 1 4
|_=_|.) =
o TRY : XAEUS
o EsiM : REQS
Ch d2 s5d
o BEM W < %EX NITE
Al2|2 : 77 ~ 99 (OECD Guideline 301 A, GLP) x&%{ : ECHA
3E :1(BMF) x&*| : ECHA
LI2Z :3.162 % E*{ : Ecological Structure Activity Relationships(ECOSAR)
ECIEE: 4.9 (L/kg) XEX :ECHA
FYE : 23 BCF (BCF) x&%] : ECHA
o MESM : LI2E : (Cut-off value=0.4357;H2 54 (BIOWIN 5)) & X : EPI Suite

2. EF 0|54 -

aot. 7[er =l
Lz

ne
i

=

M
o
i

[

o
|>

zZ=
=

7k : (kd= 2f 994, OECD TG 106) %

:1.582
:0.199 X & : Quantitative Structure Activity Relation(QSAR)

i

% : ECHA
E|El=
Les

od5k
S

: 01% NOEC28d=21.7 mgNi/L ASTM 2004, APHA 1998, GLP,

=3
H{S NOEC22d=0.0264 mgNi/LEPA/600/R-95/136,
S NOEC40d=0.040mgNi/LFAt= & nickel dichloride & : ECHA
: Z'ZI: Daphnia magna: NOEC = 0.076 mg/Lreproduction,
0.137 mg/Limmobilisation 21d OECD TG 211, GLP % Z*{ : ECHA
015 :0Oncorhynchus kisutch, NOEC, 28w, => 19.5mg/L, S AIEZ& CAS No.10102-40-6,
2+ 2t F/ :other: Chironomus riparius, NOEC, 14d, =393mgl/L, other guideline: OECD
TG 218, FALZ & CAS No.10102-40-6
5 :Dunaliella tertiolecta, NOEC, 72h, =938 mg/L, ISO 10253, fAtE & CAS No.10102-
40-6 % EX : ECHA
Danio rerio: NOEC > 10 mg/L 38d A= &: 13472-45-2 OECD TG 210, GLP,
& Daphnia magna: EC50 > 100 mg/L, NOEC, LOEC =50 mg/L 21d
AME & 13472-45-2 OECD TG 211, GLP % Z&#*{ : ECHA

015F NOEC40d=0.0036mgNi/L At nickel dichloride

=
=
=
=
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111r rlHu nHu
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r

. OffF

Z+zZt
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o
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13. H7|A| oAt

7t.
Lt

H7|4H

7|2
o 7|Al F=o| AHE

ZelHol BAIE g2 ™o et

ZHE|Holl BAIE E2 7ol

H|7|3Al2.
=X|5tD0 [MEAL.
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AR AEHUMEHESHFI6 /1)
ZElcidRHEE
as Chromium(Cr) 7440-47-3 = RO S ET R T 12 )
CEVIEEYEE
L2s Niobium(Nb) 7440-03-1 e eig
=olgd Molybdenium 7439-98-7 LEIIEEEEE
AR ASHOUMEE (BHF7] 16 7HY)
TElcidRHEE
soH Tungsten() 740337 SAHZTRNEE (RIEFT] ;12 4Y)
CEVIEEEEE
AR ASHOUMEE (FHFT7] 16 7HY)
ZElcidRHEE
FdE Cobalt(Co) 7440-48-4 SEdZ i EE (RIEF7] (12 1)
CEVIEEEEE
HEIIEMHEHEEE
. el fHEE
& Iron(Fe) 7439-89-6 _
cLEIIEHEEER
L. stetERTelHof Qg #Al - Y eis
Ct Sttt ofst oAl - HTo| 20| gle™ Y i3,
EXYH CAS No TN e
bzt Manganese(Mn) 7439-96-5 27 Z5& 500kg
S20lE Aluminum(Al) 7429-90-5 2% 345E 500kg
ElEtE Titanium(Ti) 7440-32-6 27 358 500kg
ag Chromium(Cr) 7440-47-3 257 248 500kg
Ec|=d Molibdenum 7439-98-7 27/ 352 500kg
HAH Tungsten(W) 7440-33-7 2% 225 & 500kg
= Iron 7439-89-6 27 EH& 500kg
2t W12 eyl olgt 7 ;s els
2% CAS No. TAHE
AglE Silicon(Si) 7440- 21-3 XHE™ 7|2
L Nickel(Ni) 7440-02-0 XHE™ 7|2
orZ=0|E Aluminum(Al) 7429-90-5 XHEh 7|2
= Copper(Cu) 7440-50-8 XEH 7|2
=g/ Molibdenum 7439-98-7 XHEH 7|
& Iron 7439-89-6 XHEH 7|
of. 7IEl 2 L o=of o8t Al : W ol 2Z0| gleH siE U,
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o D|F#E[HE(CERCLA 7)) : A& 2267.995kg 5000Ib, L|Z 45.3599kg 100Ib

o EU ERHEEYERZAD): LZ Carc. 2 STOT RE 1 Skin Sens. 1, & &F0|& Pyr. Sol.1 Water-react

o EU ERFHE(RIEEF): LIZ H351 H372 ** H317, & F0|F H250, H261

7} RI2o EX

¢)

@)

@)

EU %3 Regulation(EC) No. 1272/2008
EU T+& Directive
SR 10A| M2020-48 Z(EHEEE A =
ST Al M2020-130 £(3tst=2 2| 27 EAl & SHAHEAXIZO| &E 7|FE)
el @M AL S|(ACGIH, www.acgih.org)
M 2= (OSHA, www.osha.gov)
EIH H A A B (http://ncis.nier.go.kr/ncis)
E E 7M™ E (http://www.kosha.or.kr)
B2 AMAIAE (http://www.nema.go.kr)
| ZH2|EFXI(NTP, http://ntp.niehs.nih.gov)
Eq(http://www.law.go.kr)
URF :2020H 09 & 25 Y
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