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=
HEHS : 5

P201
P202
P260
P261
P264
P270
pP272
P280
P284 &

P302+P352 I|&

P314 ETE

P321 8=

P501 H 7| & 2lHol BHAIE Li8ol et LIS

AE ™ FF HBME HEFAR

DE oY og=xl EFE 241 olaisty| Mols F=Zstx| OHAIL.
BT & &2 &stx| OtAIR

BT & &of E8E mlstAlR

FZ Fole FZ FE HXsl Ao,

ol ME&e AT mols HHLL, DAL &2dstX| DAL,
HUY gfoz QUE o5 BHESX| OHAIR
E3EUY-E50EOE-AHESTE FHEFAIR

B H EX| = % 287 EEFE EHE5AR

o
P304+P340 EstH AlMEE 27|71 Q= Ro2 7|1 55357] 4l AHME oHHE F5HAIL.

i B |
H o|l= 7| (elAh el TIE

3
P362+P364 @YE 2|82 Y1 CIA| A2 ™ MA{SHA]

to

P405 EZEXI7I A MEFL MYSHAIR.

7|18 H7IstAIR.

Y BR7IEN ZEEIX| 2= TIE M-
Al tHdste ol 3 M L ATEE =0 IRE &4 AIZ = S
Al H7|1HM S0 oft ATAITE RUE =~ JUS
Eo| Wil ol &R
T4 48 CAS No. CA-502 CA-502H CA-506S
Abstetb20] Aluminum Dioxide 1344-28-1 15.0~25.0 25.0~35.0 15.0~20.0
MstoballE | Magnesium Oxide 1309-48-4 <50 10.0~20.0 20.0~25.0
Met & Calcium Oxide 1305-78-8 5.0~15.0 5.0~15.0 10.0~20.0
stz E Calcium Fluoride 7789-75-5 <50 10.0~20.0 10.0~20.0
st A Silicon Dioxide 7631-86-9 10.0~20.0 10.0~20.0 10.0~20.0
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CHOSUN WELDING JH@ZE =
| Iron 7439-89-6 <50 - < 5.0
bzt Manganese 7439-96-5 < 5.0 <50 < 5.0
O|AFStE|EHS Titanium Dioxide 13463-67-7 35.0~40.0 5.0~10.0 < 5.0
T4 MHE CAS No. CA-512 CA-514 CA-522
ASt200E | Aluminum Dioxide 1344-28-1 20.0~35.0 10.0~20.0 40.0~45.0
AstoradlE Magnesium Oxide 1309-48-4 20.0~30.0 25.0~30.0 <50
Aetzhs Calcium Oxide 1305-78-8 5.0~10.0 10.0~20.0 5.0~10.0
E3lZE Calcium Fluoride 7789-75-5 5.0~10.0 5.0~20.0 < 10.0
At A Silicon Dioxide 7631-86-9 15.0~25.0 10.0~20.0 10.0~15.0
= Iron 7439-89-6 <50 < 5.0 -
bzt Manganese 7439-96-5 5.0~10.0 <50 5.0~10.0
O|AtS}E|EHS Titanium Dioxide 13463-67-7 <50 < 5.0 < 5.0
T4 MHE CAS No. CA-526 CA-50HR CA-508
AStA200E | Aluminum Dioxide 1344-28-1 15.0~25.0 10.0~20.0 5.0~20.0
AstoladlE | Magnesium Oxide 1309-48-4 10.0~20.0 25.0~35.0 25.0~35.0
ArstE Calcium Oxide 1305-78-8 15.0~25.0 5.0~20.0 20.0~30.0
EstzE Calcium Fluoride 7789-75-5 5.0~20.0 10.0~20.0 10.0~20.0
At A Silicon Dioxide 7631-86-9 15.0~25.0 10.0~15.0 10.0~15.0
= Iron 7439-89-6 - - -
Ry Manganese 7439-96-5 < <50 <50
O|AMSHE|EHE Titanium Dioxide 13463-67-7 < <50 <5.0
T4 48 CAS No. CA-602P CA-508TP CA-525
ASt200E | Aluminum Dioxide 1344-28-1 15.0~25.0 10.0~20.0 10.0~20.0
AstolaldlE | Magnesium Oxide 1309-48-4 20.0~30.0 15.0~25.0 15.0~30.0
Arstz S Calcium Oxide 1305-78-8 10.0~15.0 15.0~30.0 10.0~20.0
EstzE Calcium Fluoride 7789-75-5 5.0~10.0 10.0~15.0 10.0~20.0
At A Silicon Dioxide 7631-86-9 15.0~25.0 10.0~20.0 15.0~25.0
S| Iron 7439-89-6 < 5.0 < 5.0 <5.0
7t Manganese 7439-96-5 <5.0 <5.0 < 10.0
O|&t3tE|EHE Titanium Dioxide 13463-67-7 < 5.0 < 5.0 <5.0
T4 42 CAS No. CA-652 CA-800T CA-600CM
ASHA R0l Aluminum Dioxide 1344-28-1 10.0~20.0 5.0~20.0 10.0~20.0
AstolaldlE | Magnesium Oxide 1309-48-4 20.0~30.0 20.0~35.0 25.0~30.0
Arstt & Calcium Oxide 1305-78-8 15.0~25.0 10.0~20.0 15.0~25.0
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GHOSUN WELDING =
NERHS : 5
EstEE Calcium Fluoride 7789-75-5 5.0~20.0 10.0~20.0 10.0~20.0
NI BV EN Silicon Dioxide 7631-86-9 15.0~25.0 10.0~20.0 10.0~20.0
| Iron 7439-89-6 - - < 5.0
2zt Manganese 7439-96-5 < < <5.0
O|&+2tE|El&= |  Titanium Dioxide 13463-67-7 < < -
T4 MHE CAS No. CA-658
APStE20[E | Aluminum Dioxide 1344-28-1 10.0~20.0
Arstob U= Magnesium Oxide 1309-48-4 25.0~35.0
ArstE Calcium Oxide 1305-78-8 10.0~20.0
etz s Calcium Fluoride 7789-75-5 10.0~20.0
At A Silicon Dioxide 7631-86-9 10.0~20.0
| Iron 7439-89-6 <50
bzt Manganese 7439-96-5 < 5.0
O|t3tE|EHE Titanium Dioxide 13463-67-7 <5.0
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CHOSUN WELDING =
HEHS : 5
=2, s, Kl5ty, B2 ezE felg wdxig A
Ch ™3l == MH ¢ SliE Qs
7. FZ & X{Eay
7F HHFZedE
SE735| 717t 7ts8t RolM FZSHAIR
Y Al HHMslE & 7IAE EQSHK| OFAR
37|22 E HE| HoiZl RoM FZFHAIL.
=, I8 4 o519 MEE I|stAR
Zioo et MMsr EHSFE EHESIAIL
L}, OFFsH X% ehed
AZxsto 27071 2 2= Ao EE3stAlR
stetErg g UoZl Q{7 UE LHAcd) SOl SIEEXMZRE HE|5t0d EEHAIL.
8. =&&x| I JHeIEEH

ST ACGIH 74 GRS
Ingredients CAS No. EU No. TWA ACGIH-TLV _
LEVIE
(mg/m3) (mg/m3)
10[2SET]

LSt 0 1344-28-1 215-691-6 5[8HE] 1 A=ERS

5[LI2TRH]

ArstoraulE 1309-48-4 215-171-9 10 10 AERS
etz E 1305-78-8 215-138-9 2 INT=RPE =
E3tEsE 7789-75-5 232-188-7 INI=REAE = - A=ERS
ArstA 7631-86-9 231-545-4 INE=ReP0=1 - INT=RPE =

H 7439-89-6 231-096-4 (JE=CEIRIE=PS)) ANERS AEQIS
gzt U 27| 8HEE]
s 7439-96-5 231-105-1 1 0.02 INI=Rerd=
3[&]

O|4tBlE|EHE 13463-67-7 236-675-5 10 [ 2 10 INI=Rerd=

gd & ¢ 2% - - 5 INT=RPE = INI=AAE=

Lt M-t Zshd g
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CHOSUN WELDING (Material safEty Data SheetS) HE LR - 2023.08.23

=
HEHS : 5

ct. EolAl d8xls 22 Mol ofsl & 7tA7 4

O
ol
It
N
oo
el
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"Lr-
0z
9'|_|
rr
Dor
ffo
l-'__l
ul
o
o
9'|_|
2
o
N
Ol
Y
Hm
4n
ofm
oln
ffo
=)
ne
ek
4
30
il

1
)
Il

- A7 :LD50>10000 mg/kg AEE : Rat (& 7|ZH S0 ALRIZ (OECD Guideline 401))
XE* : ECHA

912, EPA 40 CFR 158, OECD Guideline 403,

~ ok
°
AL
A
—
@)
(@]
o
V
N
w
3
=]
N
=y
>
no
OF
.
QL
>
ol=]

o IEEAM £E XIM : ET|($)E CHYSZ 05920 ¥ 4AZH =& £ 24,48, 72A|2F A|He=Z
EESHE A, X2, OECD Guideline 404, GLP x&*{ : ECHA
o AEt E&M EE X2Y: ET(P)E SR 72A7 8¢ & XS EAIZEAD, FA=.
(OECD Guideline 405, GLP) %Z* : ECHA
E7|o2lY : 0lRA()E 4z 3&57|081Y HAE ZAD, H|TEIY x&EX : ECHA
Eogly o 7|UI () E e R B mRatgly AlFZAD, Hintely

(OECD Guideline 406, EPA OPPTS 870.2600, GLP) %Z&#*{ : ECHA

-OSHA : AI2QiZ
-ACGH : X213
-NTP: R2Q1S
-EUCLP: Rt2QIg
o ‘MAMEZEO|4 : Bacterial gene mutation: 4, Gene mutation in mammalian cells: S

Cytogenicity/chromosome aberration in mammalian cells: 44

XE*| : ECHA
o MASM: BHE(Q/F)E YR 3t A/ U 54 232 HAEL &7 Fof 54 2FE
Ht= A AY 4o, 258 ZAutof cHet #&0| ¢88 (OECD Guideline 422, GLP)
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: ECHA
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e g AEE=

s
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20

[l

4 : HSDB

7)) X EX

: Rat(

- ZF :LD50 3990 mg/kg AES

I

1t
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il

0
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il

<

ox

-IARC : Xt=

ol
of

-OSHA : AI&
-ACGIH : A4

o

-NTP: X2

o
of

-EUCLP: XI&

% : HSDB
(38%)2
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37 |F01
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(Material Safety Data Sheets) [H=«X :2023.08.23

=
HEHS : 5

ch &tstzds
o ZHESH
- A7 :LD50 >2000 mg/kg AEE :Rat (HE 47, EAILH Ao AR 5 MY I8,
ofzh HEoiTl &, AT XA, Adztol THE Zas EQ AT UG, MBS 7
Ayel
15 Umi7tx| 2|l=EE 2, RHAM JHAIY Qg HEX| ofF, ; FEEX| ofF, OECD
Guideline
425, Acute Oral Toxicity: Up-and-Down Procedure, GLP) % Z*{ : ECHA
- Z1| : LD50 >2500 mg/kg MBS : Guinea pig (=E7I7F & MAet m|FoiAM gxn =x| M ;
A7 stotelofM <kztol WA F7bEE ol wham wx(7p | ob2l %@ Ml ok2l =ZolM
THEE,
SZHEE Q| WM SRl EX[7t 8 Of2] Rl ZEE, sHFolM HoE 2E Qs
ZEYEEMoz 7t A%, H, I|f= SYEt ZotE LIEHX| 28=, EU Method B.3, Acute
Dermal Toxicity, SAtE & : 7719-01-9)
- &Y REQS

Mzt
& HE THEE; dztel AURSE, A9 IA, =5HS & (OECD Guideline
405
(Acute Eye lrritation / Corrosion), GLP) %Z&*{ : ECHA
o FE7InIY : XEGS
o IFnRlY : A AIFolM Sd %EX :NLM
o grekd
- MAOtTE Y - REQIS
- D8LSRIA  AREUS
-1IARC : XAI2QIS
-OSHA : R2R1S

-ACGIH : RI2QS

-NTP:

INE=REPE= )

-EUCLP: RIE2QIZ

o MAMZHOIHA | HASHHOIAR-S 4

0.

M. BHiEE 0|88 YEHSMAIZ(OECD TG414, GLP) ZADl AIHE Dt grHE dgsy g
BHAFE|X| of2 NOAEC >= 680 mg/kgbw/day, XZ* : ECHA

o BY EMEI 54 (13 =) 27 &Y JITol ¥F, HuS Yo, 9SH Mol W=, o

=
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L (Material Safety Data Sheets) |HEYX :2023.08.23
HEHS : 5
SHKd,
3E0| W=D, Yotxd, M20| 24, B0l Qs &= 3st7| of
249 X4
£3 MEfTF E. AE, 2o MB0| 8 xEX :HSDB
o BY EMEY| EH (Bt5 LE) . HEE O[8F 90 & H=EZET S5 EAIR(OECD TG408) At MBZ
X,
slz2 2814, My ZAE. NOAEL>=50 mg/kg bw/day, SHEE 0|2
st
28 Y BHEEUSHAIZ(OECD TG412) Znt 7|ZX|M I HatMzol &
eh et

#Het7 AR 2HE, HFH B57tzl0{f NOAEC>= 413 mg/m3

- BT :LD504250 mg/kg MESE :Rat (=S5 =FREIIXl 2A3)
% ZER : International Uniform ChemicalL Information Database(IUCLID)(http://ecb.jrc.it/esis)

- 31| : AR
- &Y REYUS
o WERAN EE X2 AR/EIR: oFE B3y
X ZE*| : OECD Screening Information Data Set(http://cs3-hq.oecd.org/scripts/hpv/)
o ME EEd EE A=Y ME/E: BT K=Y
X ZE* : OECD Screening Information Data Set(http://cs3-hqg.oecd.org/scripts/hpv/)
o ZE7|nRY : AREUS
o IRHUY : RS
o dretd
- frdetdE Y - RS
- N8-SRIAl: RHEUSZ
-IARC : Rt2QIZ
-OSHA: RtEGS

- ACGIH : A4 (Fluorides)
-NTP: XI2US

-EUCLP: RI2QIS
- MAHIZ O

o
o MAIEHM : 0tRA/FETF (20 mg/L for some days during gestation): &&1E & 2[ol CHEE Hioto| AMAt2

SAEIX| oS DA SAS Slom, oTrol xlob W WOl BEEH,

X &R : International Uniform ChemicaL Information Database(IUCLID)(http://ecb.jrc.it/esis)
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CHOSUN WELDING

0

[l

* : TOMES; HAZARDTEXT

=
=

:Rat X

- A7 :LD50 3160 mg/kg AES

* : ECHA

: Rabbit x&

: LD50 >5000 mg/kg AES

741

: ECHA

A

) XEX

: o2&

e

: Rat (

Z£x| : ECHA

oS ERE x

—
= A=

==
=AY

I

@)

- 1ARC : 3 (Silica, amorphous)

-OSHA: XI&

ol
of

.1
oF

-ACGIH: Xt&2
-NTP: A2

<

oz

o
of

-EUCLP: RI&

oj

Adod
i =1}
SS0ME

)1 ALEfoll Rlo1M

=
=

e

871 54 (g

14X}

FeAEYEI0[ENM

K=

Adodq

AlSq
==
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Ljo
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40

to4 xt7t

o CHs

404
o

M

i
M

ol

A
o<

: ACGIH(7th, 2006)

1

x

o[

Al

)

70

)i

|z, +34, OECD TG 401) % Z*]| : ECHA

2

: Rat (F0{Z&
: Guinea pig %

=
: LD50 20000 mg/kg AS

T :LD5098.6 AlE

74
o

: ECHA

!
N

=
=

x

) X

741

: ECHA

A

: Rat(%



: AA05315-0000017000

: CSW-0017
1 2023.08.23

k=1

HELIL

MSDSH
EMES

sd AR A=

(Material Safety Data Sheets)

CHOSUN WELDING

g I 5 K TS
<O (i ™ oo D
S s s ada X o O =W
-~ .. el = — |
~ S [N e O Bl o o M oK © 5 T =
T L o MR E O g & E ey B ol
— o, Oa ) | -
e e X SRS oo s _wyN g g sk
- u S5 - MWoesTpeREgenkg<n s
o s~ .ALnu_H_.o_.AL.A_I_W_.O(P |_||N_ﬂ...o|
K 2y WaldM wialpg ¥ ®pgs
S £ 0 < ot _ N K <
LIRS £ 9 |_.,Aﬂ_ﬁ_ owﬁ.ﬁo_éo_u____ K
S x @ S Moo T X g Wy — o ol
N M_._m._o o Eo._”.:~A_|m“=|_._A|o“~_==|_.__h_WL|At._._O|EFAo_/oom
io I o ¢ U ﬂawﬁmi__og__o.___rotﬁ%mmnAGQ
- i o ~ -
5 2 e moo-zsMIOINSCT oy
il S e ZHumgH RSB R,
i O = 1ot o__ﬁWMoGEﬂMAE_nm - H S
o o TR m¥o Py &y 78R
o Hl 1o ol ol U H 3 @ - 0l o
53 5 S _UgmQidm,-x0 o o X
s = nr TS EFH_ oo ® o NakE3S
%E_. .mud.Ao UI_H._.O;O.._.A;_.__Olr.__S yﬂl_lz._og_u_._
.l g Do mol b+ OHw 8 S
o o £ X Pl admu<Si®%maR®TZ g
55 A 5 T B s U oy a2
0 u 58 g mQ e TR X moe E
o) ol =2 TR MWW © H, T 000
_n_ﬂb _I_—AI Q_OS - N g0 o i " T _.7.A_AHH__._._
K2 < S < %E.Ar%..ﬂ%&ﬂ%ﬂ#%tmﬂﬂm
- ’ - ™ = K
S X woe R Taw S< W Mo R
Sz WU o TN FE@mm ¥ o xeod. O9O® _ X
.. om 5 o ..7_.I.I_A Llo___._|”=|=|H_._ Eomg_gl_ _u_xl_l_
Y ox o oo rr b T30 oF ROGL o0 oy oo omK 3
<0 o __A___ o T < Ko gp B0 D our oz W MR M Ko = O
Mo o M 5 TR g oy T s L4+ 8 MH
L - w._m m._: ° D ! = o o o oI D Ki- HO iy w = o = .__m_ o
70 %0 ol w._m 0% o ..W. A1n o ﬂ_..nM T4 o~ 0 o] < o = oF N Ko . d W../l
r s o MM EFE TEHEIRMaN prr PI Dy R
CE ﬁMm .. ol ol ..Mw_mMoWﬂESATW_anEPoaﬂ__mx_nﬂx_'mo_a
1 kool oo oo rgrm Y~ 2 EWR T W
By m BIWmodowpgo M _w_GyE2.~ompdyiyl
g H T .. | _ll_ Om _._._“_ < I_._.m — LT N o - = ol £ O — < 1 W»H
- <0 ™ ny oz o KoL ¢ S = - w53 KIr
P T HEWIEggRp8 mAKDT ot Wom oo "o
T4 T RS Lo anz R n Y 2wnd s &
< = O K- . o B < ¥ o = o = = = £ = 2 K
3 H EEH DDA H g dx F p MR MBKROTS 5HANNMON T
I ol WI I} on ol 00 Wuu % % W hUb T TR0 Nk RoF N H O E ™ K < B0 KT < ok
A oFm Aoz o 00
o O o O O O o O

Xz

—

—

o AMZE MEZEO Brdu Al

2l o2 MA (Tio2 EE Cl)

=

Tio2 HX| 835 2l cI Yxtol
al

I.

—

=]

i 2F 330 &. o]

&)

—

Z+Zk 12 mg o| E|EtED 17 mg 2| Ho| | F 357t
ol 5 mg/m3 2| TiO2 ~ 250 mg/m3 of CH

MzZ|gxl & 7|grx|e| HICHE ot £

ol
=



=1
= &l o

CHOSUN WELDING

MEHRE

(Material Safety Data Sheets)

MSDS#H & : AA05315-0000017000

: CSW-0017

1 2023.08.23

:5

[
=
s

©° 1 ofF 40 W H
m 4= A 2w
x

Pl

HT
2

O

2 X|
S =R

2 CHAIMIEZ

LHOIl A Bt M 6 7HRol 23 7|2t Sot
CHAIMIEZ o] SEXZE ERH 3R
TRl 37|12k =71 B8t & =& 5

ACH CHAIMIE

7H_9_| S0z 4™ o|.7-||

|01| °|’F=1°._F H|Z E.'E ._7|01IA-|

7tX[<9

£
_{

;
mo I
il
ol

N
-

mlo
AL
02 O
ol

Hel
2
|0 ol
Hu )
oM
1>

bl

»
h
ro
in

HZ{LI&ol CHE
23, H oM

Al

i =
xS

&7+, HioH

0|32 (NOAEC=5 mg/m’), Rat % Z&*{ : ECHA

Trjob
ro
=0
gl__l
o &

N
m
30

ol
e =t

Ah

o
>

H
0x
In
0x

Al&d

=t :LD50 >2000 mg/kg A&
: A2
2L

&l LC50 >5.14 mg/e 4 hr AH

A
S

& :Rat(F0id=E : «&, &%, OECD TG 420, GLP) XZ* : ECHA

Do oY oY [
=]

(o]

1=
==

: Rat(®/=7d, OECD TG 403, GLP) % ZE*{ : ECHA
EPISKIIN™ Reconstituted Human Epidermis model,
EU method B.46 xZ*{ : ECHA

A=

=
Al
aX

H
4 I

5 R34 K3 YRE

(oL k=1
HATT,

A
S

Reconstructed Human Corneal Model X&%{ : ECHA

H o
o

, Mouse, =4 ZIZH AIE{(LLNA), GLP, &%, OECD TG 429 % &#*{ : ECHA
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ACGIH : A4
NTP: AF2QI2
[T K=3

EUCLP: RIEQIS

MAIMZEO|A] :in vitro - BHEZ|0IE o8
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TA1537, TA98, TA100, CHALE 7| E#H|gi0l), OECD TG 471, EU Method B.13/14
XEA : ECHA
o MASEY Mn mE240| 2EMM HF TE, H FAH = ol ¥ Y HME ol |t
dgs
OIXIX| et4S. Al0|E S8t ZF Fois ofd ZFAMT Mn 2| SXof P& O|x|X|
oL RIg,
F1 M7l0dM Mn =52 o= O80T Y& OxIX| fgom, X SHHE JFoMt
rrseot
HEALE R[AAIZAR[DH, 7] M gHAb @2 F O80AM XHERem, X A JFoM
FEAMS. NOAEL(RIAIBH 2123 =5 1 g/L air, NOEL(AIEH &7 =5 g/L air,
NOEL(IAISHK|
ol 7l MASM) =15 g/l air, NOAEL =25y g/L air, 2X|S4HE s 822 25
M g/l
air oA Efjo} Zt&M 37|74 BIHHXR|TH ClotEtAlE E8YE, 25 gll air oA &% ME
o{Zlolof
CHEH EHot A742 AT 30| gle RWeE ZEXIZ = US, NOEL(EHOIYES4) =15
M g/L air,
NOAEL(E{OI &S 4d) = 15 g/L air, rat, OECD TG 414, GLP % &*{ : ECHA
o EY EMEI| EH (13 £&): Zd7: o7 7|ztset Ml 54 TE gig / RF4olM ol40]
274 E| x|
AS(EHE / €71 /OECD TG 420/ GLP) &&: F+EHT! RtM &
PRl
HEE 4 AN EY A7 F HHOIM MHE ™ B2zt S¢t
SE0lA
UdtrMo=z Holct &4 Zojs YHHoz & St U L& %
e
7|zt ¢t 7|8 ECt olz{&t #E2 UM Wiz et Wo=
ZHE |,
MM MHSID =& F 1 AlZtof] =& St 2ZE SE0iA
BItHE
35 ST7F #EERO £ SIFR ¥, 2ZE SE2 B/HE 28
s g
FEHE KME LERRACEH Wz 2ol A7t FEEFE L
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-OSHA: Rt28ig
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o AHA|A-”;\|1;H

03/GLP) xXZ* : ECHA
O|2 CHASE 1070 7t

, HEE o 5,

El HAMEZ TA, 77X BHIZO o, 1t
|mlol S 24=. NOAEL=0.7 mg/m3 %%( t

O?) | =K
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2otz ZAXE Rat, OECD TG
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12.

(gt
-
~

NOAEL= 1000 mg/kg bw/day(OECD TG 210) %&#* : OECD SIDS
EY EM¥I| 548 (13 &5): SEEFSHAEZD, Agein 57 Hetet
HZAl BSroigt Hedo| #EEIX| o6 S OECD TG 425
%E* : OECD SIDS
:NITE 27 2 x&%| :NITE

HEE olg s

F :LC500.078 ~0.108 mg/¢ 96 hr Pimephales promelas % Z*{ : ECHA
ZtZHR® 1 LC50 > 3.69 mg/¢ 48 hr Ceriodaphnia dubia & *{ : ECHA

Z%/ :EC50>0.024 mg/¢e 96 hr Scenedesmus subspicatus X & 4] : ECHA
A

Arstot U=

oi®/ : AMHEYUS

uzts  HEUS

R MRS

AstzhE

o{®/ : AMEYUS

T - MHEURS

R MRS

E3tzds

0{F :LC50 15406.743 mg/c 96 hr X ZE*{ : Ecological Structure Activity Relationships(ECOSAR)

2R 1 LC50 13813.729 mg/e 48 hr ¢ Z* : Ecological Structure Activity Relationships(ECOSAR)

Z 5 :EC507444.076 mg/c 96 hr % &% : Ecological Structure Activity Relationships(ECOSAR)

Ashrt A

0{% :LLO 10000 mg/¢ 96 hr Brachydanio rerio % &%{ : ECHA

ZZH&{ 1 EC50 > 5000 mg/¢ 48 hr Daphnia magna % &%{ : ECHA

Z&F :EC50>173.1 mg/e 72 hr 7|E}(NOEC : 173.1mg/L, Al&Z Desmodesmus subspicatus)
XERX : ECHA

S|

0{F :LC508.65 mg/c 96 hr Oncorhynchus mykis(X|=4!, Es) xZRX{ : ECHA

2R 1 LC50106.3 mg/e 96 hr (BFX|$=4] EF4) % ERX : ECHA

X% :EC5018 mg/c 72 hr (OECD TG 201) %ZE%*{ : ECHA
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o 0% :LC50>3.6

(OECD TG 203, EU Method C.1,

mg/¢ 96 hr Oncorhynchus mykiss

o ZtZt|{ : EC50 > 100 48 hr Daphnia magna
(OECD TG 202, EU Method C.2, X|4Al, B GLP) &% : ECHA

o &E&F :EC103.4 mg/e 72 hr (OECD TG 201, EU Method C.3 (Algal Inhibition test), R[4, B4 GLP)
XEX :ECHA

Of) Of&rStE|EHE

HEX|4 Al Bt GLP) %Z%| : ECHA

o 04%& :LC50> 100 mg/¢ 96 hr Carassius auratus(OECD Guideline 203)

o ZfZtF :LC50>500 mg/c 48 hr Daphnia magna X &#%{ : ECHA

o Z&/ :EC50>50 mg/¢ 72 hr Selenastrum capricornutum XZ%{ : ECHA
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Ch 42 s5d
o =s&M : MFOIOUE :4.072 xEX : EPISUITE
ESIEE -3.162 % ERX : Quantitative Structure Activity Relation(QSAR)
ArSEEA 13,162
a7t : < x&% :NITE
o dEdd : KR QIS
gt E 0|84 : 27t : (kd= 2F 994, OECD TG 106) % &% : ECHA

[=Ne)
- MR 0|E - 017 :Pimephales promelas, NOEC 28d 7.1mg/L, ECHA,
2+ 2} &% :Daphnia magna, NOEC 28d 1.89mg/L, ECHA,
Z 7 :Pseudokirchneriella subcapitata, 96hr NOEC = 0.004mg/L, OECD Guideline 201,
Alga, Growth Inhibition Test,GLP , £t&4 =&, 838 1mg/L O|E, 0|22 SH=Y
EREIXILE XEX ECHA
13. HZ|Al Fo|ALE
7t HZIYY - HI[S2EIHo| BAE E 780l wek HeS X 7|8 HIItAI2.
Lb. HZIAl Fo A : H7ISREIHol BAE 2 Ado BAE WS =Xt [HEAR.
14. 20| T ME
7t g/ #Hs Y els.
Lt gl MY MdME : siY QS
Ct 280Me =Y 52 : sl 1S
2t 87152 : T eiS.
oh s 24 =& : HIHY.
H SR 24 EE 24 ST TS ¥ T UAL W S oM OfY
o 3tX{ Al HIZZEX| : i RS
o fE Al HIZZEZX|: siT Q3.
15. X TATE
7b. phdobE Aol o3 A
=RSRS CAS No. THEEE
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HElchd RHEE
i ELAZTCUNSEE (RITFT] 12 718)
el R0|I=E Aluminum Oxide 1344-28-1 o _
HAMASHUMEE (5HFY| 6 7H)
CEVIEMEEEE
HARASHUMEE(EEF76 7HY)
ArstoraulE Magnesium Oxide 1309-48-4 ety Rsi=E
CEVIEEYEE
et = Calcium Oxide 1305-78-8 LEVIEEYEE
25 &5 Calcium Fluoride 7789-75-5 e eis
_ ESAUTENEE (RIEHFET| 24 70
A Sy A Silicon Dioxide 7631-86-9 s _
HARASHUMEE (FHFY| 6 7HY)
| Iron 7439-89-6 E@Ew%ﬂ%g
CEVIEEEEE
AR AEHUNEHESHEHFTI6 /1Y)
HElcHMd RHEE
bzt Manganese 7439-96-5 ST Tt S R (R F 7112 71E)
CEVIEEEEE
HEIIEMHYEE
HAREASHUMEE(EEF76 1Y)
Ol4t3t E|EHE Titanium Dioxide 13463-67-7 el RsH=EE
CEVIEEYEE
Lt. stetEREalHof Qs Al - Y eis
Ct. IgESordael™ol olst Al . HWro| HZ0| gle™ g 3.
Rk CAS No. TAHE
= Iron 7439-89-6 M 27 HE 500kg
a7t Manganese(Mn) 7439-96-5 2% 345E 500kg
gt W #elgol olst A ;- sHE el
E&Y CAS No. TN e
LS A R0IE Aluminium Oxide 1344-28-1 XNEH7IE
Arstot oS Magnesium Oxide 1309-48-4 INESS: =
Ast S Calcium Oxide 1305-78-8 XEhz|I=
Arsh A Silicon Dioxide 7631-86-9 INESS: =
= Iron 7439-89-6 XEH 7|2
ob. ZIEl 2L L o=eof ofst Al : Exo| 21F0| gled ST 1S,
o O/3EE[HE(CERCLA 7H): & 2267.995kg 5000lb, L|Z! 45.3599kg 100Ib

BEEEERZED):

L|Z! Carc. 2 STOT RE 1 Skin Sens. 1
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L|Z H351 H372 ** H317

o EU EEME(QEET):
16. 1 gto| Rt ALgE

7t K=ol EX

o EU % Regulation(EC) No. 1272/2008

o EU T’ Directive
SR DAl M 202048 S(3EER 2
Al & 2020-130 & (2t&t 2 & 9|
4 AL813|(ACGIH, www.acgih.org)
M {MEE|S(OSHA, www.osha.gov)

& A|A B (http://ncis.nier.go.kr/ncis)
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P201 M8 T FZ HYME HESIAIR.
P202 2ZE ot o x x| EFE i1 oOlaHst7| Tolle #FZSHX| oA,
P260 2% X & SYUstX| OHAIR
P261 2% U &o| ES TlSHAIR
P264 F = Folz g FE HX{s| MeAl
P270 O] ME2 AFSE mol= HHLE, ObAIZ{LE &QI5HX| OHAIR
P272 A% o2 QPE o|F g HHESIK| OHA|R.
P280 23250 HotHE-otHE S 1 E A E5HAIRL.
P284 7|7t & EX| ot B2 587 E5TE 83
- o8
P302+P352 I|F0f =M ClF ol EE MoAlR
P304+P340 EY5tH AlME S7|7F UE ROE 7|1 2E557] 412 RAE HE FtAI2.
P308+P311 & = T EO0| oM, Q27 [2(2lAhe] TIEHE TR
P308+P313 &Lt £ &0| RBE/H ofstMQl ZTx|-Z21E TFAIL
P314 WS =7 o3 MQel RX[-ZQE FSHAIR
P321 83 XxIE stAIR
P333+P313 L|FAt3d E= SHO| LIEILIH oMl X[ XS F5HAIR
P342+P311 £&7| 40| LIEILITH o2 7|2 (2lAh) el ZIEE B AR,
P362+P364 RLPE o|F2 I CA| A8 ™ MEHSHAIR.
- ME
P405 EZE X7t e MEBE L MESHAIR.
- 7|
P501 I 7|2 &2l HAIE Ligol et LIEE 8718 HIIstAI2.
ot fsid-2gd 277180 Z#8EX| ofe 7IE Rid 2zl
- YAl LMStE ol 3 M U AIEIE =0 IIREE &4 AZ = US.
- YAl M7 SZof oEt ATAIDE |FYUE = US
. FHMEO| M U ge
T 82 CAS No. ucC-36 UC-36L uc-43
A Iron 7439-89-6 Rem.(LtHX]) | Rem.(LtHX]) | Rem.(LIHX])
bzt Manganese(Mn) 7439-96-5 1.0~2.5 1.0~2.5 0.2~1.0
Azl Silicon(Si) 7440- 21-3 <05 <05 <05
T2 Copper(Cu) 7440-50-8 <05 <05 <05
2 Molybdenum 7439-98-7 - - -
g Chromium(Cr) 7440-47-3 - - -
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S & oM H H X} & |=xvs:cswoos
L (Material Safety Data Sheets) [#32X :2023.08.22
MNEHS : 5
T8 88 CAS No. ucC-48 UC-12K UC-A3
| Iron 7439-89-6 Rem.(L}HX]) | Rem.(LtHX[) | Rem.(LIHX])
bzt Manganese(Mn) 7439-96-5 0.2~1.0 0.5~1.5 1.0~2.5
S Silicon(Si) 7440- 21-3 <05 <05 <05
T2l Copper(Cu) 7440-50-8 <05 <05 <05
=c|2H Molybdenum 7439-98-7 - - <1.0
g Chromium(Cr) 7440-47-3 - - -
78 88 CAS No. UC-A2 uc-B2
A Iron 7439-89-6 Rem.(L}HX]) | Rem.(LtHX])
bzt Manganese(Mn) 7439-96-5 0.5~1.5 0.2~1.5
A2 Silicon(Si) 7440- 21-3 <05 <05
T2l Copper(Cu) 7440-50-8 <05 <05
== Molybdenum 7439-98-7 <1.0 <1.0
ag Chromium(Cr) 7440-47-3 - 0.5~2.0
X 2 MEo &Rl e U Y 3&2 25 JEHEZE EXN SHELUeCHE S Eo| otE).
JeLE 8™ & ZAietel 3tefx HEgof 2lstod LIZo| 284d EEEE LIEHd =& U3,
4. 82xx 2
7t 2ol S0zt W
o M & WHdEt o|F&Ho| =0 E0i2f2 W= MOHE HHIX| 21 E2 Mot
o 22 Mol Fol|l= EHEO0| ZHX|HLL §F0| ASEH StntolAte| =X|E WLl
Lt 2o HEIMS
o Y T Wdet o3 FM ¥ EAHR o IRV & EUNE R sHE UE = AU
o 15& Old B2 ¥o| HIREZE Mo &HEEE MHSAIR
o oS UUE B LKo| BRE AlS|D oAlel RXIE Wert
o ZOlE I HE Al 2ERL =ats UX|stAIR
o FEFE 2LUEE o|Fet AEE 7|1 MIHE F CHAl A85t7| ol MESHAIR.
Ch SRS
o Y T WHEt 7taol ot Eo ol =50| ZEE ER MASE Ex AUA3EEE Hetn
MESH oAte] =X|E #HeCt.
o EEIX| gl B2 USEEE HAEAIR
o EE0| BlE B% UALE ISStAR
o E3tA stx| OrAIL
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8. Ct. &S0l MAIE 740l E537E A% X,
Lt 88 235517 s ZeFt =RIALE -
2, &5, K, LS 7tez RS URE A
Ch A3t = AMH g™ g 'S,
7. Fg ¥ XMEFEH
7t HHFZRY
BE5| 7|7t 75 RolM FSFHAIR.
8H Al LM5tE &3t 7tAE EYSHR| OHAI2.
37|22 Hel Ho{Zl oM FZsAIR
F, IR L om0 ¥EE IlAl.
Zool mel MYt ESTE HEFAIL.
Lb. OFFIEH KB e
dxstn &7t & e Auio EZstAlR.
stetEte g ozl 2247t e MHAcid) Sol sEEEAZEE ZE|sto] EHFAIL.
8. mEYUX U JeIEST
7h SHEEEO LEVIE, MEEM LEVIE S
SIS ACGIH 1t | =™
Ingredients CAS No EU No. TWA ACGIH-TLV s
(mg/m3) (mg/m3)
| 7439-89-6 231-096-4 IE=CEIIR=PS)) - AHERS
1Yzt Y F7] &&=
gt 7439-96-5 231-105-1 1 0.02 INE=Rere=
3 [&]
NEIE 7440-21-3 231-130-8 10 - AHERS
=] 7440-50-8 231-159-6 0.1 [&] 0.2 INE=RePe=
10284, &Y4Y] 0.5
o2 7439-98-7 231-107-2 5[284,55%4] 10 INI=Rerd=
0588, 284 3
ag 7440-47-3 231-157-5 0.05[2&37t3 0.5 AHEAS
Ag4h
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X & o 27 . : 5 : A2
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o XRIdEt7|
- E0| Xt H SUEIXK| £H RKtedgt7| Al7{oF Lt
o =2A Hi7| ¥xIE M=xIstct
- gHUEe 8t B9 I4HYI EIES I4u7IHRIE Agsor Bt
Ch. 7ol B33
o 57| BE&
-84 =Y Al 12 o|ael wEInlATE A &3tc).
- 2717t BEE 42, A24A ETHIE ASEC
o &£ 23
SArc EM U ATHEIZRE £, U2 52 B35V Q6 EotAEn HotHg A5k
o & 23
- AR 2 SHAEXIE QS Hod a2 A8 Et
o AA ES
-2 B a0 OIEIRE E367] Q8 7152 E ¥xiof == MYHs E5FE 388t
- 4, satd x| QR EZHdo 2 RE{o| WE ES 5| Qs Med oftxEE 2235t
9. 2l ™ EM
7k 2t - TXMO =& wire
L} Al XtE Qg
Ch. HA| Qx| : X2 A
2t.pH: RIE ¢S,
of. sSEM/OIE™ : AR 3.
HE. 7| 2EdMI 2™ Hel : k2 %S,
AL Q13X : RIE Q1S
of. 3L : X2 9IS,
Aol (AL 7IA) - AHE QIS
. @15} e EdF o] MEHSIE  AIE SIS,
t. 57|12 K2 gl
Ef. 3T : XAI=2 QI
o, 7|4z : K= 9IS,
5. HIS :7~8
7{.N SEtE/Eg EHiAx : IR Q8.
L. Xt g5t 2% : X2 g,
M. Bt : XI2 gis.
2. ™M K= 9.
. Ex2 : RIE U3,
10. §FHN B HESH
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MAM2F0| HEEIRS. & B2 MYl YAl HRIOIUS. /124 ~ 48 AlZhof T &2
HED 7tA, 48 AlZH & A - ZE HolZlof HEO| e MEfolM =FEn 1] E
AYB(HE | =% | SE5H7LE FALE 7t0|=Et2): OECD TG 401) &&: EF XIH ATt
Zo| H Rl 28 &Y =S4 HEde WE FHHoRE FEE 3t Kle AYUX[EHO| 7=
2| 250mg/m3 2| 2 & H Xt GIHEEE) 7t =X HEoMH MTES |RUSHK| 2SS
HoiELCH S22 4 ol X 6 AlZhd, 5 /1 S = EAZACH M2tA LC50 2 250
mg/m3 2| 7t £2 JF7| sTECt 2HS| £4LICH 0] AT = O|AE E|EHE (Ti02) E=
FHEEE (Cl) Rt Cist I 8F & £ zASStHM o 73 &49 AlZh Zat & ¥H3
X&HE oty fd +-EIct =2 SHEE 5 50 2 250 mg/m3 sE2 4 F S0 6
AlZhd, 5 &/F, B7(,Tio2 EEE Cl YRlol =EA7|0 =& £ 6 /e SO MEE 7tHo
™ot siQich o ®39o X|E L HE CHAME XMH 75 (5, Eel, 8 L L AR #Uf AZ
g 4 3E FY), ME B4 U ZE HEE M ZUH2 E F 6 ME S i E F
AlZtol SHE[ICH EFH o L 7K RIZH™E|MO| Tio2 = Cl ol ¥E F-stod YRt XA
LU MR MEHS HWItE £ UUCE 250 mg/m3 2] s 0M TiO2 EE= Cl Aol 4 & =E&|H
Ztzt 12mg o| E|EHET 17 mg o Ho| m| 2atit wdFon, Ui ERE2 5 € 52 68
2ollA 5 mg/m3 2| TiO2 ~ 250 mg/m3 of CH3H F 330 . O|2{8F Ti02 HX| £35 L CI YXte
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: LD50 >2000

H

0%

ACGIH : A4
NTP: A= QA

2
=

AHAIA-”;\.:;H=10| A-I

<
=}
2 0 I

r
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> o2 o

air 0| A Effo} ZF&M 3.7|7f =7}3%

AOH

NOEL(EHo}
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2%l LC50 >5.14 mg/c 4 hr
=4

rlH)|I
FlO

=0 SEof Yot Sadof Bt

Al&d
(=h=

ot

mg/kg & Rat(F0{E= : lZh, &7, OECD TG 420, GLP) X &* : ECHA

AlS
=

: Rat(&/4=23, OECD TG 403, GLP) X&*{ : ECHA
. Kt EPISKIIN™ Reconstituted Human Epidermis model,
EU method B.46 xZ*{ : ECHA

PNE= DS

OAM 012
=S HAE,

o1
HATT,

Reconstructed Human Corneal Model X&*{ : ECHA

2|
=

p%|

oF 74
=

Mouse, =4 EHZH AIE(LLNA), GLP, &%, OECD TG 429 X E*{ : ECHA

EUCLP: XI2QZ

£t

sinvitro - BfE|Z|0lE O|& & =7 O AI&: 24(S. typhimurium TA1535,
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NHES : 5
KAl 2 Zo| EEE 4 AlZt B HF = Mu{olM XMHE
Et7|Zt S0 SSolA YHHMoz HOICh &4 ZIle YHtxoz
L& 8¢ Y E F H2 U S¢ JISECE olzE #EE
A Mtz Qlet Woz 7HFE|H, MM MHSI D =& & 1
Alzto =& S¢t 2E S=0lM B7tEl 2& S 7 2HEEQIC
LE IR ¥, ZE S22 7ME 2& & U FRHE RAME
LIEFHCH M2 Uz o| A3t FREIQ&LICH =& & 3
UMEE SE0| EH s=Elof Hao=2 LIEFRCE mofA &
Ho| olF2 HHE AMelstnie £HAl HAR oldo| LA
SIA&LICH(BIE / £Z/2431 1 OECD TG 403 / GLP), (NITE AI2)
S48 LYZHER E2 Hyls Tof(TZtmH, 7IEX|Y)
festod E 1 (EXMEY| - 3&7() xEX : ECHA, NITE
o EY EMIEY| EM (85 £E): 257| L AEH HES LYo S0|E SR 1070y 7
EQetE S AF Zo nHztze| EZEA, ZHEY o 55,
X7t ERE HAME DAL 712X 2HIZEQ F, IHEM HE W,
7|5, f7\Ho S4 Y&0| S. NOAEL=0.7 mg/m3
E(orgh): o4t =7 FtollA, NOAEL 2 0.5 g/l Mn 25
EozZ ZA™E Rat, OECD TG 413, GLP (NITE AtZ) :1} & 9|
a7kt Eol 14 Lolst EE 1 SE2 57| U AlBAO
Jge 0™ 7 1 (EXMEY| 557(, MEA)
&% : NITE, CICAD, ECHA
o FRIRsY : RIEQS
o 7|Et R FE : MHEUS
ChH Alz|2
o ZHEH
- 87 :LD50 3160 mg/kg MESE : Rat % E* : ChemlDplus
- B REYUS
- &Y RIEGS
o IRERAM EE X2 SEES 0|8 TIFREAMM/KSE AIFAL x2S,
I8X2X|$ > 45 - < 67, 2| 7F4X(EU Method B.4, GLP) xZ &
ECHA
o A&t EiY T X2  SES 0|8 MEHEAA/AISE AIEZAD A9X|s 2 45 -< 67 2
719]
7}+4%(OECD Guideline 405, GLP) E7J|€ 0|88 I|fRAM/RISS A¥An
AR AE|X| oS, Category 2B 24 & AHAN U™ %EX : ECHA, NITE,
ICSC
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X

A0 CHAFEEH ERAl 2

[=N—}

{7
2 Wl CHO MZE A

4

=

I} 1st Reading : 8(OECD Guideline 429, GLP) x

=

5474
2 L S. typhimurium TA 1535 A|

.I

[=}

(OECD Guideline 472, GLP) A|

DAl

.|

CHOSUN WELDING

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

gh T

0

Lr
o

* : ECHA

I.

=
=

: ECHA
1(0.6), Z

A :ECHA

1

=
=

X

=
=

/4273, OECD TG 436, GLP)

_|

/573, OECD TG 423, GLP)

=, Rabbit, OECD TG 404 x

[=]

:Rat: (2}/47d, OECD TG 402, GLP) x
oF

: ECHA
: LD50 >2000 mg/kg AES

X

Xx

11

- A7 :LD50 300 ~ 500 mg/kg
7

Ko
I+
ol

hy

|.

(1.8), Z

|

K0
ol

hy

R
0o

(1,

I.

ul
o}
ol
N

I.

I.

, Rabbit,

i[H]

-~

<0
<
3]

ol

<a

% : ECHA
(GMPT):

.l

[=|

=2

=
=

Al
%| : ECHA

=

=

=

| 7}2d=4, OECD TG 405 X

2™

14 LY
SZFLF: 0% wiw, EFHE: 0/5, OECD TG 406 X

. 22l 918, Guinea pig, GLP, %, 7|L|Z|z2 3y

-IARC : Xt=
-OSHA: XI&
-ACGIH : Rt&2
-NTP: X2

(1.1),
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HEHS : 5

-EUCLP: RIEQIS

o MAIMZHol A

o AHAI=

O_lﬁ

A A

u]

bl

ol
-

A

ct.

7

M LOA)EL: BE 4% :

sinvitro - BFE|Z[0}E O|& & ST SO0l Al™: S4(S. typhimurium Strains TA98,
TA100, TA1535, TA1537, TA102, CHAME 7| £H7H|Q10]), OECD TG 471 %EX{ : ECHA
Z|CH 1500ppm 2| WEO| gisLict ofH sToME M4l S40|
LEEFLEXR] i t&Lich 22 3 1 1500 ppm (P1 M| 70| HIE FH ZA). ofEH sZof

WA S40| LIEHLER| eit&LICH F1 =23 1 1500 ppm (F1 =73 MICHolM BIE FH Z).

STOME MA S40| LIELER] ft&Lch F1 &% : 1500 ppm (F1 &2 MicHollMq &4

T |

[

o

HIE FH).

]

ol

ToME M4 540| LIEILER] k&L F2 =22 0 1500 ppm (F2 =+

n

CHOIM HIE A ZA). F2 g4=A
NO (A)EL: 23 %%
Lict 22 2% 1 1000 ppm. O &

: 1500 ppm( 2 27 McHollM ZrA E HIE 2H).
1500 ppm. &l & P1 %%0| L 23.6 mg/ kg bw / day O
ToME MA S4o| LIEHLEX| eit&LIch

s gt

oIAl
= —

R X2 F S0P g B

1

o
H1
°
x
oy
oz -
_IZ

F1 %2 : 1000 ppm. O{H ’SOI LPEH_MI orofa LIt F1 McHol M &3t

Ebt&LICH (1000 ppm OlM A& 2| mg / kg bw / day ofl CHEH ZDbof CHE 7|EF HEE & X

AAIR)F1 &=

: 1000 ppm. O sTOME 4 S40| LIEFLFXR| rt&LICH F1 MICHO

E047F LIEFSEELICE (1000 ppm 2] AA|0d| CHE mg / kg bw / day ofl CHEt ZDtod| CHSt Z|E}

SEL FSIN

HT
1]

2.) F2 % : 1000 ppm. o sZoME 4] S40| LIELER| eftaL

F2 McHolA =27t LIEFLLCE (1000 ppm 0l A ER[S] mg / kg bw / day off CHEt ZAxtoll CHEt

B 8=

i
u>|'

FRSHAAIR.) F2 27 1 1000 ppm. O SZOMT HA S40| LIEFLEX] 2f2f

Ct. F2 MIcHolM & 347F LEEFGCE (1000 ppm 2] Ad&f|lodl CHEF mg / kg bw / day ofl CH&F Zx}

L

CH8t 7|EF HEE 2 Z5HAAI2.), EPA OPPTS 870.3800, GLP AlHEZ# %[7|8€M 5H

ZHSd LO(AEL = 9 mg Cu/kg bw/day, 2|54 NO(A)EL =?6 mg Cu/kg bw/day, &&=
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=
HEHS : 5

LO(A)EL =? 9 mg Cu/kg bw/day, &&=+ NO(A)EL =? 6 mg Cu/kg bw/day, rabbit, OECD
TG 414, GLP % &% : ECHA

o EY EXMEI|I 54 (138 E): E7:2000 mgkg bw 2 MElE JHMIM HAl HEE= ZE RHA,

F1H, A2, MM, =& S Mo, =& 2, 28 AZXE, AX|o| ¥ wg @@ 4FZ
Zo| 2 CcHHo| sMoZ BHME|IZ . 200 mg/kg bw 2 XMZ|E 1 Oi2ldlMd F8h & 2§
oF £ 1 ol 22 KHMI7F 7IB IS, 200 mg/kg bw 2 X2 JHA0IME Al HE9o| C}
E ZF7} HEEX| AUS. AF F AL E 2000 mg/kg bw 2 XMEE JHAQ EZHAM H
YYo=z F2 H

|, oIF2 z, ofF2 &Y, flol Exfst= F2IM 28, EEd 9 %
X

A 2
HiMo| HIER! <o dulet 8 A% L CHEO| LIEHE T, 200 mg/kg bw 2 XME|E FHA
o 2HoIM olde BEEIX| AUS.(BHE / =7/YZ /OECD TG 423/ GLP) &¢: 1.24 =
E 511 mg/L sTolM T2l 22 KU 7600 EZ MZol 4 Azt & =&5tH s BT
A0jE sHoM 582 28 AZXE, J0Ig MM Lzto| TIM U BB & =E
(B8 37t [ME & HF Lh) L& TE F JA AR 1 Aol 2ZE SSolM 2
3AIZE E= AI™ 4 Ux| (2 3 otzle] =X 2 3 otzle| ¥R SE F 3 otal). =EF

% 2 LHX| 4 ¢ mg/L Ol 2ZE S=0lAM 2S5H0| AT "oz oEEUC

s L &): Z7(0t2HA): LOAEL(forestomach lesions) =2000 ppm, LO(A)EL
)=2000 ppm(M), 4000 ppm(F), LO(A)EL(AI% & AH=2000 ppm(M), 1000 ppm(F),
FEgo| Heof Fo|Mo|7] EN SHEFMaoz fOl6tK| g2 W2 7¢HFF,
NO(A)EL(forestomach lesions)=1000 ppm, NO(A)EL(Zt£45)=1000 ppm(M), 2000

ppm(F), Rat, EU Method B.26, GLP & &l(Et7|8HS): LOEL 2 0.2 mg cuprous oxide/m'O|

=]

SZolM (HI)E 7t LIEFE. NOAEL 2 = 2 mg cuprous oxide/mZ, AIEE %1

=Z0|H © FF HIE0AMe L FFol 24 HEE 20 & Y E=of ot
=Y dr=z HZstx| efeg dez 7ZhFEo] STOT ERE MetElX| ofF, Rat,

412, GLP X E*{ : ECHA

o RIEQIS

- ZF :LD50>2000 mg/kg AESE :Rat (Bi= /4, AFY SIS, OECD Guideline 401, GLP,
SAFE R CAS N0.7439-98-7) % &R : ECHA



MSDSHS : AA05999-0000018000
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il (Material Safety Data Sheets) |#Z2xXt : 2023.08.22
MNEHS : 5
- ZI| : LD50 >2000 mg/kg AEZE : Rabbit (AFZ ¢S, OECD Guideline 402, GLP
FAFE2ZE CAS No. 7631-95-0) xE*{ : ECHA
- =% 2% LC50>3.92 mg/e AIEF :Rat (MELISF (OECD Guideline 403, GLP)
($AF=ZE CAS No. 86089-09-0)) % E*{ : ECHA
o ERRAM EE XFH  EVIE 0|8 LREREAM/ASYE A™EAN xpF0| YHALX] oS
(OECD Guideline 404 , GLP)(fAtZ & CAS No.1313-27-5) % &#* : ECHA
o At = = RS EVIE 0|88 Attt =E&4/A=Sd A™An xpFHo| #EEX] i3
A9 x| 0.33, ZU4E S 0.33, 2714 %)(OECD Guideline 405, GLP)
(SAFE2ZE! CAS N0.1313-27-5), 24 & &4AIEZAD g
XEX :ECHA, ICSC
o EE7IMEIY : REYUS
o I|fMIIYM : 7|LIZ(Y)S 0lST LIFWTIY AlHZAD nol-go| WHRX| S
(OECD Guideline 406, GLP)(SAFE & CAS N0.86089-09-0) %Z*{ : ECHA
o grekd
- AAQHME A ¢ XIEQIS
- DB-SHEIA 2
-1ARC : AI2QIE
-OSHA: X218
-ACGIH: RIEQlS
-NTP: RIE2GS
-EUCLP: RIERQIS
o MAMIEZEHOIEY AR W OMES 0|88 STISAHHOIAE A CHAIE S |70l &eeiol 2
o
(OECD Guideline 471, GLP)(SAFZ & CAS No0.18868-43-4), A|&# L} 2QF S
NG
EQIHOIAIRZY AR S |50l oEelol S4(OECD Guideline 476, GLP)(RAt
=3
CAS No0.10102-40-6) X E*{ : ECHA
o MAEM : SHEE 0|88 MAISMHAEZD NOAEL> 60mg/kg bw/day (& (& Aot Hx
AlE E =31 83 (60 mg / kg BW/D)oM HHEF7|o| 1ol ofiH F&&S 7|8h(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)(RAHZ & CAS N0.10102-406), HHEE 0|88t YL SH/x7|8E AlgZdn ol
o
2, YeES4/2 |54 NOAEL> 40mg/kg bw/day(OECD Guideline 414, GLP)(RAt=2 & CAS
No.10102-40-6) &% : ECHA
{ BHET] 58 (1 8 &) : EMEVITNSYE AlRZEn FRERAM, MAXZY, £, &S
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(Material Safety Data Sheets) [H=«X :2023.08.22

CHOSUN WELDING =
HEHS : 5
A,
ot S, MAL, A|-%"(OECD TG 401, GLF’)(%M‘%@I CAS No0.7631-95-
0)

mg/m?

SEEUSYAI-ZEN 718 %ERX ICSC ECHA
HY7l 54 (= £8): dFissE AEEAYL =R 2HE %Mﬂi‘rléﬁ NOAEL=17mg/kg

N
?
2
0
H
re
I
H_
M
=
nO
s
l-'J_
A
»
4 -
L
O

0
lo
oM
sl
Z
o
>
m
o
Y
S
S

air (nominal)(OECD Guideline 413, GLP)(
XEX :ECHA

zlo
ﬂru
A
@)
>
@]
Z
o
&
OJ
I\)
\‘
S_’J

Hh) 2 &
o FESH

- Z7 :ALD50 >5000 mg/kg AEE : Rat (FoiEE : &, /57, EUB4/449/EWG, GLP)

fon

0%

- IARC :

- OSHA:

- ACGIH

:LC50>5.41 mg/e 4 hr AES :

XEA :ECHA

INE=RRES)

P
L
)
-I>
“_I_
(@)
m
)
O
_|
®
N
o
w
®
—
3
X
W
2
ITI
)
T
>

Al £E X2 SH™S: oF 0, xra“g 12, Rabbit, OECD TG 404 % Z=*{ : ECHA
=M A=A 1S, Rabbit, 2SS (1), 24 AlZt L 2F3| 7F94%, OECD TG

AN
&4 &

rr
>4
H
x

&7 0old 222 BFE XEX NITE %EX :ECHA

AERS
A4

-NTP: XI21S
-EUCLP: RI28IS
o MAIMIZEHO|HY : in vitro - ZRF MEE 0|8 |TA SH0| A[F: S(Chinese hamster

Ovary

o MASY

(CHO), CHAtEAH 2-H|810]), OECD TG 476 X ZE* : ECHA

A : NOAEL= 44 mg Cr203/m*3 0|11, Ol&= 30 mg Cr (Ill)ymA3 ol s (tA e 1d 2,
e HA 254, "El TE AXlo] AE B AT SToIM STolM Y¥S KWKl o
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S & OXHEHH X 2 [2x2s:cowoois
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NERHS : 5
A2),
equivalent or similar to Guideline: equivalent or similar to OECD TG 413 HHOF &7| MIZ AlE
(EST)2 37t 2 & (Cr ()2 Hiot SMHoZ2 EF5HUSZ, Mouse ES cell line XEX : ECHA
o EY EMYIISH (1 8 &) BF: A 2% Fod 15 2 F, ZE JHAMM EtH 2H|7I B7t5t
R,
oF 8 AlZt XISE[URZ. /I Foi F, 8 AlZt S¢t 1 Ot2lel £33 & 1 otz[e]
=R
Bico| Zu[7} FEoO| MZ.(EU: 84/449/EWG) &l £xg8n E AUy
3%
= & 5¢ 4 nt2lo] &R U 2 otelel WM =& ST BI7teim,
1 O
2lo| ol RHMZF ERICH =& EF E= LHHE| #E 7(ZF S¢t
[t
oy MFL EEEIR| gYUCt =& SO 10 02l S8 F 7 ot2lolM oi2l
o =
M AS0| HEEUFD, =F F 1 AWl M|, 2, § L =8 ¥Yo| 2E
S=01
M =N PS0| BEEC 54 UBS o SBOIM CHREEO HTOIA
FXRIE|
Ct (3/10 BHEO0IA 10 L7HK]). / HAIM E7Hol= CHREES SS0M He
=
Qoin mmo| EHEIYALICH RoiFl HIZ, st FEW U SMT SE
ofA{ &
EERELICH B S22 e Yol UUX|E o|H/2 Mzt #EHO| @
£ Zo
2 3 E|X| Y ELICHEE /1 222 /| OECD TG 403 / GLP) X&X
ECHA
o BY EMIEY| 54 (5 &) : AR (EH7[e5F0d): chromium oxide 2| &2 H|XX =X|PHF
1368
mg/kg/day(M), 1216 mg/kg/day(F)) S8 FF= EEIX| 42, Ol chromium
oxide O & E8%4, Yot Ml o|E0 olsf HAHE, Rat E(0tETHY): 7IE &
2=
S4F0IM RSN THHR WBES0l BAE. MY o7l B2 38
() &
st20l CHEH LOAEC &= 4.4 mg/m(3 mg Cr(lll)y/m)&, AXMIZE= ol I = () Atst
=0
CHEH NOAEL ErCt £X| 22 7t580| Hol, Ho| ¥E wsto| 4zt BIE7t
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L (Material Safety Data Sheets)
NyYs : 5
FAZ
LIEF, Rat, OECD TG 413 X &*{ : ECHA

o EQlgsid : RMHEUS
o 7|Et R JE : ANERQIS

12. 4ol DIzl |

7t HEfS
7hH H
o 0{F :LC508.65 mg/¢ 96 hr Oncorhynchus mykis(X|5=4!, &%) &R : ECHA
o ZtZH® :LC50106.3 mg/e 96 hr (HFX|4AL Ef4) % &% : ECHA
o X/ :EC5018 mg/¢e 72 hr (OECD TG 201) %X EX{ : ECHA
Lh) 2zt
o O0{F :LC50>3.6 mg/¢ 96 hr Oncorhynchus mykiss

(OECD TG 203, EU Method C.1, BtX|4l B GLP) %ZEX : ECHA
o ZZtF : EC50 > 100 48 hr Daphnia magna
(OECD TG 202, EU Method C.2, X|=&l B4 GLP) XZX : ECHA

E*{ :ECHA

ch A2l
o 0F : AZYUS
o ZRF/ : XAEUS
o AF : ANERYUS
gh) T2l
o 0{F :LC50 193 96 hr Pimephales promelas(f+ 4!, &
o ZZIJ{ :LC507.2E-5~5.36 mg/c 48 hr (52t 0.044
o Z&F :NOEC 307day (Kl&=4l, E) %EX :ECHA
oh Se|I2H
o 04% :LC50609.1 mg/¢c Pimephales promelas

(OECD Guideline 203, GLP, ®AI=Z CAS No.
o ZtZtF :EC50 130.9 mg/¢ Daphnia magna

25 :EC103.4 mg/c 72 hr (OECD TG 201, EU Method C.3 (Algal Inhibition test), X|4=4],

|:I-
=T

, GLP)

£) xE* : ECHA
mgle ) XEX| : GESTIS

10102-40-6) % Z%{ : EHCA

(OECD Guideline 202, GLP,AF=2 & CAS No. 10102-40-6) % E*{ : ECHA

S A2 E CAS No0.10102-40-6) X E*| : ECHA

2% :EC50289.2 mg/t 72 hr 7|E}(Pseudokirchnerella subcapitata, OECD Guideline 201,

Hh) &
o 0{F :LC5013.9~210 mg/e 96 hr (BL2L:40.5 mg/e ) %EX : GESTIS
o 7tz A Al

=

ZtF :EC5017.7 ~18.9 mg/¢ 48 hr Daphnia magna (X|

=44, growth media with ultrapure water)
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=
HEHS : 5

XERXM ECHA
ZF :EC500.1~17.8 mg/e 72 hr (GESTIS, 52t 8.75) xEX{ : GESTIS

O

7hH A

o THRY : REQIS

o BalM : AIRURS

Lt 2zt

o TFM: KRGS

o BaiM : R=EGIZ

ch Az|2

o X{/AY :57~77log Kow (OECD Guideline 117) X&%*{ : ECHA
o BaliM : AEQYUS

2t +#2

o FF4 :-0.57 log Kow (FH %)

o BaiM : R=EGIZ

oh) Sz

o THRY : REQIS

o E&liM : RtEGIS

Hh &

o R4 :0.23log Kow ¥ZEZ{ : Chemsrc
o BEsiM : RIZQIZ

o &M 7t :< xEX :NITE
AIZ|E : 77 ~ 99 (OECD Guideline 301 A, GLP) % &#*| : ECHA
ECIEE: 4.9 (Lkg) %EX : ECHA
A& :1(BMF) X&E*X : ECHA
o MESY : K= U3

gt EY o[ : &7ZF : (kd= F 994, OECD TG 106) X E* : ECHA

(o]
- 22|28l . 0{F:Oncorhynchus kisutch, NOEC, 28w, => 19.5mg/L, FAIZZ& CAS No.10102-40-6,
2t 2t F/ :other: Chironomus riparius, NOEC, 14d, =393mg/L, other guideline: OECD
TG 218, RAL=%E CAS No.10102-40-6
Z 7 :Dunaliella tertiolecta, NOEC, 72h, =938 mg/L, ISO 10253, RAFE & CAS No.10102-
40-6 XE* : ECHA
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CHOSUN WELDING
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(Material Safety Data Sheets) [H=«X :2023.08.22

CHOSUN WELDING =
NyYs : 5
Lt ster= Ez|YHol olgt 7 Y IS
Ct. fIFSetdetel™ol offt Al : HE ol 20| gl e s,
B CAS No. TAE
H Iron 7439-89-6 2% & 500kg
) Manganese(Mn) 7439-96-5 27 348 500kg
=cE2d Molybdenum(Mo) 7439-98-7 2% =45E 500kg
ag Chromium(Cr) 7440-47-3 2F a&& 500kg
2t HZ7|Z #elHol ot Al : sHY s
E3Y CAS No. TAsE
S| Iron 7439-89-6 XHmz|2
A2 Silicon(Si) 7440- 21-3 NEsb: AR
u= Copper(Cu) 7440-50-8 K& 7|2
solg2d Molybdenum(Mo) 7439-98-7 XHEHH 7|2

ob. ZIEt S & 5ol ofgt 7l : EErol AZ0| gl SiE

o
o D|F#E[HE(CERCLA 7)) : A& 2267.995kg 5000Ib, L|Z 45.3599kg 100Ib

0]
mlo

o EU EREEEHEERZD) : LIZ Carc. 2 STOT RE 1 Skin Sens. 1
o EU ERHE(RIEEF): L H351 H372 ** H317

16. 1 8ol A
7t X ERO| EX
o EU $4& Regulation(EC) No. 1272/2008
o EU T4 Directive
LS8 1Al X 2020-48 Z (3= E 3
Al | 2020-130 Z (3t 2 & 9|
i At 2|(ACGIH, www.acgih.org)

2|14 QIxte

F-EA ¥ SEATEHRR| #E 7IF)
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o 0
= A
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M 2 MEHE|=(OSHA, www.osha.gov)

d
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>
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©
2
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o
p
3
5
Q.
£

S
OH o

O
=
0F 12 1 HI Wi oo Op

b

= =
HAEH F7IRARE M A|AE (http://www.nema.go.kr)
& #E|EHAI(NTP, http://ntp.niehs.nih.gov)
& HE ME{(http://www.law.go.kr)
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o %|EZ JHHEYUXR 2023 A 08 & 22 Y



http://ntp.niehs.nih.gov/



