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P201 AL ™ FZ HBAME HESAIR.
P202 2 E Ot ot = x| EFE ol1 olalisty| ™ole FIZ5HX| OHAIL.
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 EEH-E50|HotE.otHE ST E EHEFHAIL
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 RLUEl o|=2 BT CHA| AA8 T MIEStAIR.
- ME
P405 EZE X7t U MEEHLH XMHESAIL.
- 7|
P501 H 7| S & 2lHoll BAIE Lo et LHBE 8718 H7IStAIR.
Ct. foid-2dd BF7IE0 Z&EX| 2= 7|6 feid =S
- SYAl gMetE ol M L ATEE =1 IR E &4 A = US
- 8YAl T71M Soi oFt ATMTE RLUE = US
3. THMES BY U AR
T8 882 CAS No. CA-101S CA-201S CA-101C
Abstobadl®E | Magnesium Oxide 1309-48-4 25.0~35.0 - 5.0~15.0
st A Silicon Dioxide 7631-86-9 25.0~35.0 5.0~15.0 25.0~35.0
AEt & Calcium Oxide 1305-78-8 5.0~15.0 20.0~35.0 20.0~30.0
Arstb20lE | Aluminum Dioxide 1344-28-1 5.0~15.0 20.0~35.0 2.0~10.0
Eslzts Calcium Fluoride 7789-75-5 5.0~15.0 20.0~35.0 5.0~15.0
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NE-HS @ 7
ag Chromium 7440-47-3 <50 - <5.0
= Iron 7439-89-6 < 5.0 - <20
bzt Manganese 7439-96-5 - - <20
ASX|23FH Zirconium Dioxide 1314-23-4 - - 5.0~15.0
T4 HE CAS No. CA-101D CA-101F CA-201F
AtstoladlE | Magnesium Oxide 1309-48-4 25.0~35.0 25.0~35.0 -
IR EN Silicon Dioxide 7631-86-9 25.0~32.0 20.0~25.0 5.0~15.0
ArstE Calcium Oxide 1305-78-8 8.0~15.0 8.0~15.0 20.0~35.0
Atstet2 00 | Aluminum Dioxide 1344-28-1 8.0~12.0 8.0~12.0 20.0~35.0
Estzs Calcium Fluoride 7789-75-5 5.0~15.0 5.0~15.0 20.0~35.0
ag Chromium 7440-47-3 <50 5.0~10.0 <50
A Iron 7439-89-6 <20 <20 -
bzt Manganese 7439-96-5 - - -
MelX|23E Zirconium Dioxide 1314-23-4 - - -
T 8= CAS No. CA-9Ni
AstotadlE Magnesium Oxide 1309-48-4 27.0~37.0
I BT EN Silicon Dioxide 7631-86-9 15.0~25.0
Motz E Calcium Oxide 1305-78-8 10.0~18.0
AbStE20lE | Aluminum Dioxide 1344-28-1 10.0~18.0
Estzs Calcium Fluoride 7789-75-5 8.0~12.0
ag Chromium 7440-47-3 4.0~7.0
H Iron 7439-89-6 -
gzt Manganese 7439-96-5 <3.0
MelX|l23E Zirconium Dioxide 1314-23-4 -
=]
oo Molybdic trioxide 1313-27-5 4.0
TT=
x 2 AEo grEelo A LA U &2 25 SEHIZ EXf F(ELH22IcHEEE0| o).
JeiLt 84 & ZAeto| 3t Hh3of olsto] LIZO| 284 EHEE UENL = US.

O|Z&0| =0l E0iZf2 e Moz HHIX| 21 E2

MloqiHct




: AA05315-0000019000

: CSW-0019
1 2023.09.22

=2

HELL

MSDSH
EMBE

1of
£
R0

=

(Material Safety Data Sheets)

X

CHOSUN WELDING

LAl e JUXSIPN

)
=

TAX|HLE &30 A

T gHstol =

S
__o_l
i

B3

O

FAIR.

©

t7] ol MIE

©

M7t A2,
7|3 MHE &= CHAl ALS

_l|_
1o
0
ofu
LUl
__o._
Ho
ol

A4
u

0|

ol
T
__o._
Mo

ol

o

hy
N

J
&

K
o
[T
__o._

O

01
<
o
[l
Ho

i
<1
<l
o
0
Ui
ol

o
LU
__o._

o

[®]
.

X| OFA

©

HA

)

E

@)

iy

-+

KO0

ol

T
__o._

ol
P

_N_
oll

—r
1o

ofm
o/

[©]
—_.

X OFA

©

t2d

©

tA

©

o{LHA 2. E

A

M

CHH FA| 2|z 7|2H(2lA})

}.

J4
Tu

iy

—r—
1o

ol

ofn

=<
10<

—_

md
Al
0|
__o._

i

S
i

bCH,

—

[=]

ol
%0

of

o
4r
<l
ol
o

XM7|of 9

@)

]
Tl

oju

o
4r
<
_l|_

—_
1o

<l

oju
LUl
__o._
Ho
ol

ok
H
r
]

ok

hy
N

of
T

g~

FRHAL EHA



: AA05315-0000019000

I
S|
= &
8| &~

_.u_m__g = | o

w| 3| ol| 3

S x| r|R

S|\ W 5|8
_.E)

")

©
= =

)

K c
. P
N s

©

H_._D

>

.Jﬂ
"
==
ol 5
— =
Kl 2

©

'
o 2
=

2

ol

<

Ooxn

NI

FXH Al

(]
__oo

4

CH

0
1o
)=
)
ur
J

20

I+

Kl
O
ol
ol

Hr

ok

o

Al7{0k

-

10

ke

At A| CHE

_x—E
I+

©

24

o
—

Ct &=oll dMAIE 7H

ol
8.

7t

__o._

ol
ot

-

...
i}

70

e

KO0

ok

ra
_—A_I

2.
FAIR.

FA]

©

|ﬁ
|:LI=I

ZF

s

oA

jre }
A

F

[

=

| —

=)

717t 7t

b

—

2
71258 a2l "oiZl =M

SE3
=

Kl
1]
__c._
H

iod
<
<l

18t

.l

of rrt2t

0

|
=

StAI2.

©

to{ &gt

o

B Az

=
T

SHAI2.

©

ILHol| =2

=

B #

to &



MSDSE# S : AA05315-0000019000
S & OXMEH H X} & |=xes:cswoo9
— (Material Safety Data Sheets) [H#Z2X :2023.09.22
NE-HS @ 7
8. =EYUX| U IeIEEF
7t BtEIEEO| LEVIE, MEEM LEVIE
ST ACGHH 74 M=
Ingredients CAS No EU No TWA ACGIH-TLV _
cEI|IE
(mg/m3) (mg/m3)
Atstoladls 1309-48-4 215-171-9 10 10 INE=Rere=
Metg L 7631-86-9 231-545-4 NHERS - ANERS
N A 1305-78-8 215-138-9 2 2 INE=Rere=
1025EZ]
At R0lE 1344-28-1 215-691-6 5[8HE] 1 AHERS
5[Z|ZMLH]

EstzE 7789-75-5 232-188-7 RIS - AHERS
0.05[A&E7t3

R 7440-47-3 231-157-5 ER=y 0.5 INE=Rere=
0.5[(3 7h3t & 2]

LS| 7439-89-6 231-096-4 1Y HEA)] NHERS AHERS

a7k o £7| & E]
zt 7439-96-5 231-105-1 1 0.02 INE=Rere=
3[&]

N NEEE - 1314-23-4 215-227-2 150 10 INE=Rere=
solgd fF28 | 1313-27-5 215-204-7 INI=RePE = TWA 0.5ppm INF=Rerd=
8™ & ¢ 2% - - 5 ANERS AHEAS
Lb, MEs 3&id #g

o Xtedgt7|
- 0| HURtoH EUZIK] A RQIEH7| Al7{oF BtCL.
o IA Hi7| ¥XIE HxIEtCt
- YL 2HSIE 50 ZAHZII EIEE SAHITIERIE AtSsHoF BtCt.
ch JHQl B3
o &7 E=&
-84 MY Al 12 oldol ¥RlntAIE Ct.
- BO7 BEE F2, A2 2 EHHE ct.

o & E&

-Arc 3N 2 ATHEZEE £, Y2 52 7| s 2ot@nt Hotmg a&shot
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7h
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[l
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{

X

=
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) X

%

: Rat(&

E=

Al
=0

- B :LD50 3990 mg/kg
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ol
il
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ox

-IARC : Xt=

ol
of

-OSHA: XI&2
-ACGIH : A4

ol
T

oz

-NTP: X2

o
of

-EUCLP: Rt&

% : HSDB
(38%)2

=
=

glol 849 x
i OF2 L

::" T T C‘"
Al
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F A
S

Ao, CHALE

=
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D STIEAHO|A
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* : TOMES; HAZARDTEXT

: Rabbit & : ECHA

:Rat X

- 727 :LD50 3160 mg/kg AES

: LD50 >5000 mg/kg AES

I
. =0|
==

74

: ECHA

1

x

=
=

: O0{2E) x

=
HE

=3

: Rat (

AEE
cdlY! BR=E % ERX : ECHA

=

: OJAE LC505.01 mg/e 4 hr
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O

-OSHA : X213
-ACGIH : RIZ8iS
-NTP: RIEQUS
-EUCLP: RI28iS

MAMEHOIHA - SIS HHOAE-SY

A E|X| &2 NOAEC >= 680 mg/kgbw/day, XZ* : ECHA

EY EMAII SH (18 &) : BT 22 7|29 A5, Hyes o, 23s6tH Mol w=x, of
M, 2&0| =1, gotxd, XM20| LHzd, 8BS0l oaf &S 5t7] ofzd¥X &3 AEf7 E. AE,
o M3Z0o| Y& xEX :HSDB

EY ENYY| 54 (= &) SEE 0|8% 90 Y HH=EHFTSHAIR(OECD TG408) 21t ASH
, S22 2ulztA MEFE ZEAE NOAEL>=50 mg/kg bw/day, SHEE 0|88t

28 & BREUSHAIR(OECD TG412) A 7|EX[SL| HAAMEL JESH eyt UdF #E, oFA

=
S

@)

7+E|01 NOAEC>= 413 mg/m3

E2RMY : HEQUS

FEEY
- ZF :LD50>10000 mg/kg AEE : Rat (RE&7|ZH S0 ALQRIZ (OECD Guideline 401))
XE* : ECHA

- &% %I LC50 >2.3 mg/e 4 hr MEF : Rat (AHZQIS, EPA 40 CFR 158, OECD Guideline 403,
) XEX : ECHA
ISSAY EE AFY  ETI(F)E Y22 0590 &2 4AlZH =& F 24,48, 72A2H Aoz
ZHESHE A, A=, OECD Guideline 404, GLP x&*{ : ECHA
At mad FE X2 ET|($)E SR 7247 52 & XAIHAIMAD, FAH=.
D

(OEC

FE7IMOIY ; OFRAS)E HYOZ 2&7IB0IY HAE ZD, HIDEIA %EX : ECHA
TR 7IUII(S)E AR B TRIRIN AR, HITHEl
(OECD Guideline 406, EPA OPPTS 870.2600, GLP) xZ*{ : ECHA
sty
- AFQqobxd
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-OSHA : Rt213
-ACGIH : RIZ8iS
-NTP: RI2QUS
-EUCLP: RI28iS

Bacterial gene mutation: %3, Gene mutation in mammalian cells: &%,

O
0z
1=
x
el
rt
o
rio
0x

Cytogenicity/chromosome aberration in mammalian cells: 243

o MAISH  UEWH)E ISR B Y/ LM SN 238 HASY BH Foi 54 47E

o A = =
ot ZAd A™" ZAn, 238 Zdtof chdh 50| 81F (OECD Guideline 422, GLP)
XEX : ECHA

bl o
Sd #5 E) : 3 dF0sel XY Fof Q& Mo ¥fE el BEXMNYT| .

o EwslY : XA=YUS

- 87 :LD504250 mg/kg AEE :Rat (=85 EFIX| &)
X EX : International Uniform ChemicaL Information Database(IUCLID)(http://ecb.jrc.it/esis)

- 31| : XEYHS
- &Y =S
o IERRAM EE XM AIR/IIR: oE X3
% ZE* : OECD Screening Information Data Set(http://cs3-hqg.oecd.org/scripts/hpv/)
o AEt =& = AFYE  ME/E: B A3

% E*{ : OECD Screening Information Data Set(http://cs3-hqg.oecd.org/scripts/hpv/)

o EE7INMEIY : XEUS
o I|FENIY : NIES

o Hrefd

- MAMEY - KRGS
- I8 SREIA : KRGS
-1ARC : RtEQIZ

-OSHA: XI28ig

- ACGIH : A4 (Fluorides)
-NTP: RAI2QIS

-EUCLP: RIZ28IS

- MAIMZHOIHY - KBRS

o MAIZEM . OIRA/BTF (20 mg/L for some days during gestation): 415 2|0l CHEH Hiolo| AFAF2
MK AF. 2AM SHE2 lel, &7ho| xjof W QFo| HEE.
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=
HEEHS . 7

XEA : International Uniform ChemicaL Information Database(IUCLID)(http://ecb.jrc.it/esis)

o Y EMEY S4 (138 £F): YA JITE K3
o B EMTY| 54 (H2 =F): NS

Hh 2 &
o Z¥SH
74

- 37 :ALD50 >5000 mg/kg AEE : Rat (FOoiEE : &, /57, EUB4/449/EWG, GLP)
XEX : ECHA

- 31l : A=QlS

il

=
=4 912, Rabbit, ZUSE(1), 24 AlZh L 25| 744X, OECD TG

o Mt a4 EE K=Y & 4%,
405
557 ngld 2EE ERE XEX NITE XERXN : ECHA

o F7IoRlY : KRGS
o IEIUIY : Bl gIg xERX :ECHA
o Hreryd

- MAQHMEAY - KRGS

- 18-S RDA 1A

-1ARC: 3

-OSHA: RI28i8

-ACGIH : A4

-NTP: RFEQI2
-EUCLP: XtEQI2

o MAIMZHOIHY : in vito - Z8F MEZE 0|8

o

KA E04840| AlE: S4(Chinese hamster
Ovary (CHO), CHAMEH A7 #t#|210]), OECD TG 476 %Z* : ECHA
AHAIgg

@)

MAIZA : NOAEL= 44 mg Cr203/m*3 0|1, Ol= 30 mg Cr (Illyym"3 off SiEe (LA = 18t 23,
Te WA 254, e

e AXl] AlE & 2T SN SZolA JES [REUSK| 2AUAD)
equivalent or similar to Guideline: equivalent or similar to OECD TG 413 Hiot £7| MZ AlY (EST)2 37}
AE (Cr(l)2 dHiol SHo= EF5IASZ, Mouse ES cell line XEX{ : ECHA

{ BMEII S8 (1 3l =8) : 37 AE 22 F0od 15 &

O
am
0>|

X =2 = 2 %, ZE& JHAolM Bt 2H|7F 715
AL, of 8 AlZh XIKEIRE. /# Foi 7, 8 Algh St 1 Oit2le] =% 1 Oi2le] AR HEo| 2u|Jt
FEO| 44 .(EU: 84/449EWG) E: R 31 UE UY FRe= & S 4 Di2lel &% & 2 O
of =ZoM =& £t B7tstin, 1 ot2lel 2AHoM RtM7E FRRICH £ F HF B LHX] &
& VIt S Rellet A FRc PEEX| AT =& S¢ 10 02 S & 7 Dt2lolM HEQ| =

M dS0| HEEND, £E F 1 Aol 2|, 2, § ¥ |7 BAHo| 2E SoM =4 LF0| oE
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CHOSUN WELDING ”
M-S =7
EIgict =M HE2 oft] SSolM iR ES AFoM RXIZIICH (3/10 =M 10 L7tX]). / HAIH
Wzl CHREo SS2oiM Hol M dodn glzmol Eaimauﬂ. =oiTl HiF, stef =EZd A
EME SEoIM BEEUALICH B SES FUE YFO| AURIT 0|72 A B0 UE Ho=
ZHEE|R| SFASLICHEE | £7U%% /0

ECD TG 403 / GLP) xgﬂ ECHA

Y EMEY| 54 (Ht8 &) . 7 (CH7|EF=509): chromium oxide 2| 82 H|m* =X|3h<f
8 1216 mg/kg/day(F)) =4 HF= BEEL|X| % SMH, Ol= chromium oxide 8| = E&
Eof oai MHE, Rat E(0tHY): 71T 2 LESFOIM HE/FR)0IM 7t
FEL S d7toll 2™ I F(N) &st= 0ol CHEt LOAEC = 4.4 mg/m'(3 mg Cr(lll)/m’)
AN &t3t=0f CHEt NOAEL ECt £X| 22 7Is40| Hor, Hol ¥E §5i o
Alztgnr Bl 2[A2 LIEE, Rat, OECD TG 413 % &*X : ECHA

O

Ah H

o ZYEH
- 47 :LD5098.6 AEE :Rat(F0{Z=E : 9#, =%, OECD TG 401) xE*{ : ECHA
- A1 : LD50 20000 mg/kg A8E : Guinea pig X &% : ECHA

° J_L|-=|’--=|'-¢l’é5' EE A=Y -?’-%‘-’F:‘.'-’F 0/0, A=A @iZ, Rabbit, OECD TG 404 X &E#*{ : ECHA
A o

945, Rabbit, ZI'2=EH(0), &#H(0), 22 S (0), OECD TG 405

Al A& M A
XEX ECHA

o EE7INMEIY : XEUS

o IRl . ool Q1F, Guinea pig XEX : ECHA

o weots

_ AbfobH

> 0O F
oo %
@ I 5
I >
- N
A Ao
““5352

i)
]]|0[l|0

NTP: RtEQIS

EUCLP: AI2QIS

o MAINZEHOIHY :invitro- BfEIZ[OIE 0|88t S|S0l Al”: S4(S. typhimurium TA97a, TA98,
TA100, TA102, TA1535, TA1537 & TA1538, CHAtE 47| 2HH|@I0]), OECD TG 471 % EX{ : ECHA

o MASH : xRS

S ENE 5): 37 5ol £ ¥ B Lol 520/ bl 5 U 285.24 AlZtol
IESIN BT MUET 72 AT A 2B, LTS

MHEEO| BAEINS. & S ATl FHEQl OIS /24 ~ 48 Alztoll SIFrEol
HED Jha, 48 AT F MY BT Fof2lo| Mol g2 delold 551 21/ &
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NE-HS @ 7

EEEE | £Z | SS5HLE RAEH 710|=21Ql OECD TG 401) &% E&E X|& T oMol
Zo| M x| 24 EYU S48 FHESE W TNz SEZ SX|lE AYX|THo| d7E
Z|cH 250mg/m3 2| 3 &M H UR FIEEE) 7t =% =M AT ES FUSHK| LSS
HoiELICH S22 4 Fol 2™ 6 AlZhY, 5 &/ St =EAIZICt kA LC50 2 250
mg/m3 8| 7t £2 37| sEECt 2Y35| E&LICH O] (7= Ol4+st E[EHE (Ti02) E£&=
FHEEE (Cl) Lxtof CHEt 18 E &S 2(AsetHM o ZH2 &40 AlZt Bt 2 ¥S
X&Me "itsty] s +EIAc £ SHEZ 5,50 & 250 mgim3 SE2 4 F 59 6
Az, 5 &/, 37, TiO2 E= Cl Rtof| =EAI7|ID =& ¥ 6 /1 S MEE ZtHo=
7t sheict o ¥3ol XIE 2 HE CHAME MH s (5, Fef, M L L AR 2 Al
g 9 38 FH), ME B4 2 =3 HEE M FUH2 E F 6 MY S o & £
AlZtoll S™ME(Qich F3h o 2 7K Rz MolMel Tio2 e cl ol &2 Sxstod Rt MA
L M| ES HWILE = URIC 250 mg/m3 8| s OolAl Ti02 EE= CI YAl 4 & =&EK|™
ZtZt 12mg o| E[EH=ET 17 mg 2| Ho| o £5t7t Y on, Uit Eee2 5 U 52 68
Lol 5 mg/m3 2| Ti02 ~250 mg/m3 off CHa 2f 330 . O|24&F Tio2 TX| 235t L CI YXte|

Atet HE stol B

o
= 3 | =
EX|o| B7ter M X&E o HE 2SS HM Sict |2 U E MA (TiIo2 £= CheE
" 4 B

=

M7ZIgrx| & 7|grxlel HicHd M8 2Ho| EMAeH, /EMez dHE UXIE B2
CHAMEZE =& F FA| HEZE Sof BZ =5 oM Ao A 6 e 57 7(zh St
LE 51 FUFH HE & HEza LHol UXb-gR cHAMZ el SEAMZE EX sHACH CHAMZ
EM2 & F 1 FUoM 1 JHEMX] Z7I2 £7F BIE F £ 5 MY Fol LEEA
FRIZIACEH =& MZ HICH Y otEE2 oiAMzZ SEAo| Het oz HE 27[0]M
P50, 0] EME =& F 3 UX| 6 7ol 7t FE2RCH o] 7o Aote F 7HX|C]
CHE Faligt 2xt /82 £2 BT skol =5/ X&5MQ o ¥F, H Mxel 54 57
AR M7 o, CHAME 7isol A & chAMzE STA L Edo| dHMES 2B
HoiELICE AR EE. EFH CHE B3 S 2H2 "tHAME 7Is H HE ¥ & 54
EAet 22 o S4of ol of7et Hlwe mf mtestel & pizdt x|xel ez Holoh
XERX :ECHA

o BY BM¥I| 54 (B=E =&): BF(otY): o A7

=
HEE M3 F, Rat EL(EVIEHS): HEE S &Y =& 21, oM HEE ¥F5 grS#et ot

= o
50, 250 mg/moilM ZElo{EHA, ME B4 7, HicH L D&Moo FES OIZZF(NOAEC=5 mg/m’), Rat

o) gzt
o AAMEA
H o1 o

- 47 :LD50>2000 mg/kg AEE :Rat(F0{E2 : 2, &%, OECD TG 420, GLP) % &* : ECHA
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CHOSUN WELDING

=
HEEHS . 7

: 2% LC50>5.14 mg/e 4 hr AEE : Rat(/5=Z, OECD TG 403, GLP) % &*{ : ECHA

for >
09 T Mor rok

0z

K

19
=

> |l
©

[

-ACGIH : A4
-NTP: R2QIZ

= A=2M : K=Y 918, EPISKIIN™ Reconstituted Human Epidermis model,
EU method B.46 %X E*{ : ECHA

E A=A =2 918, Reconstructed Human Corneal Model X&%{ : ECHA

1M 942, Mouse, =4 BlZA AIE{(LLNA), GLP, &2, OECD TG 429 & : ECHA

-EUCLP: Xt2gi2

MANZHOIIA :invitro - HEIZIOFE O|R% =7Eeiw0| AlZ: 244(S. typhimurium TA1535,

o

am
=5

TA1537, TA98, TA100, CHAIE &7 2t7A|810]), OECD TG 471, EU Method B.13/14

XE* : ECHA

Mn =£2 Ao|ag0M H% e, = FAH £ ] & EF oA 2ol folt
PHEFe OIXIX| AAS. Ao|E S8 EF Foiz ofH IEAME Mn ol SXof
HEe O/x|IX| SEAXIDH F1 A77IIMH Mn &2 o= OFdE Y& O/xIx|
IAOMH, M THEA OFoMEt FH7ZSeH BIALE X|AIZAXITH, S7| MF BHA
QYHe F I80M XAUEUSH, X EHE JFHM FEB{TS. NOAEL(RAIEH
2Zd) =5 g/L air, NOEL(K 418 &) =5 g/L air, NOEL(RIAIGHX| of2 &4,
HAE M) =15 g/L air, NOAEL = 25 u g/L air, 2XSHE fess 82 25 g/L
air ol M EHol Zratd 37|17t BItREX|EH Qb Als EETE, 25 g/l air oA A%
ME ofZlofof CHEH EHob A742 AlRnt BE0| Qi W2 ZAEXIZE = US,

NOEL(Efot & =4d) = 15 y g/L air, NOAEL(EfOtE & =4d) = 15 y g/L air, rat, OECD TG

414, GLP (NITE Rt2) OrRA9| 2|7|8M AlRoM Fof o] 52 L F040|H,

2o S0 U SMof gtE AHET ofLIXIEH BHoF X|IAF X 7™ Elot (&l BE)T7I

t&HElo ME7He| EEO M2t 78 1B.

XEX : ECHA, NITE

7l £ (138 &) 47 o7 J|gser e 5§
/

L4HEX] E(EE 1 AA

rk

8 =% gig / £HolM ol4ol

OECD TG 420/ GLP) &¢: #+&82{%

R W dmol BEE 4 AlZ EY #T  MpolM XMHE o
2

12
x
]
_>'|_|
Hu
o
rok
»
o
Hu
=}
I
m
=2

:)I|:|
o
=
x
el
X
g'l_l
Kl

E F1
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el
30
ek oy
i
= i
T
s
N

N
L
o
N
N

- 3&70) &% : ECHA, NITE
| & AZAA o] PEges doZ MSO0|E HYSE 1070 ¢

7HEY H 54,

o = E2 H7Is & H(%._JHI.:., 7|tFI|‘?=1)
X

(@]

Am

0

=]

2

02

N

dn

0X

=

A

|.|-

My

tor 40 M

I NT ]
g'l_l
A
-
Ar Mo
W

o 1A
o'!'
N

I°
e J
JiT
Jn
0x
Pl
9;'1
b
=]
1=
N
A
lo
o
[E
oA
1>

=
7t EeE HAME DAL 7IEX 2HIZO QF, HEM HE 9
&, F7lHol| 54 ¥&o| US. NOAEL=0.7 mg/m3

M) 947 =7 S0lM, NOAEL 2 0.5 g/lL Mn 2%
A E Rat, OECD TG 413, GLP (NITE AI2) :1}2 9]

gEol 14 Uoldt E= 17 &2 57| Y AFAHq
Ox #&2 1 (BHE7| 2&7], £18H)

:NITE, CICAD, ECHA

B o3
>

(o]

0N A
s
=)

X 02 o2 M mok
My o N n@
mo o

_>'._'

T :LD50 >5000 mg/kg AEE : Rat (FO0{E2 : (&, &%, OECD TG 423, GLP) x&E*{ : ECHA

-&¢ 0 C50>4.3 mg/c 4 hr AEFT : Rat (/+33, EPA OPPTS 870.1300, GLP) % & : ECHA
o EfRAM EE X2M & 2™ & 0/8,, Rabbit, OECD TG 404 xEX{ : ECHA

o At =M e A2 AI2M 918, Rabbit, 72 AlZH L &%13| 719X, OECD TG 405 % ZEX :

2l 912, Guinea pig, &%, 7ILIL| SCH3 AIR(GMPT): F+&:0.025,
HHE: 0/10, OECD TG 406 X&*{ : ECHA

o drefd
- MUARMHEAY - KRGS
- .T’_%h:%ﬂ':'-_T’_M INE=RRE=

-ACGIH : At2¢8d %
-NTP: XEQIE
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g < MmN T o WX of T K0 § T
§ £ =T I0 &AW, odmo £ a
5§ O op ol FRO UMK = T 0 F -
= —_— — N | — -
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) .I_.AI o M_v R UAI O_H o O_H m_uuM Hr.% _I__m _H__ w o__u I_./I .n.u.M ) a
f— . - o < b
2 Mg 3w T wmw@mE T £ g = o =
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ol . 5 | ol ol =0 © ol A ol «« N 0 o Iy X0 .n_wu =
- g SWSE w bR 5 og e @ iR o)
|| 2 sgzw CiscEipzairig =
—_ = —_— == . o] . —_—
off| © BrEf rEBzREE.ivzd S8
Y S ZE 55 o I e B R g o O
al z =2 2% myagxadammp xSt N 35
& 5 >3 0@ R oF — 30 70 =5 < ol o Rl 2
L W o 3 - __Io_u ok ¥ KF- of _Aﬂ T ol P L MW
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-IARC : XI2QIS

-OSHA: RI2Qi8

-ACGIH : Rt2giS

-NTP: RIE2US

-EUCLP: 1
o YAIMEHOIEY : AIHE U, DMES 0|88 SPSHHOIAYZED, HAIES |50 &gl S
44(OECD TG 471,GLP), AlgE W, ZRF HIFAMEE 0|8 RTIXEQIH0| AlEZAD, HMES |F
of &#glol 24 (OECD TG 476,GLP)

o MAIZA : BIC(QH4)E OIS MAISA AIY ZI MBSO ZAKANOES SAE Mol &
of of Al

&) NOAEL=17 mg/kg bw/day (OECD 408 ,GLP)
X

o B EXMAEY| EH(1 & LE) : HE(/)E 0|8F SHEF=M AHAD, HMZ, L=, 1™
A0l AMA| =] 40| LIEFE(OECD TG 401 ,GLP), £&7| AI=22 o

o EY EXMEY| 54 (= L E) : U (Y/)E 0|8 HRFBFSLEAY A, MBS dA(HEY
olFde SAE YFFO| &0of1 o Al&) (OECD TG 408 ,GLP)

o ERURSHY : RtERS

o 7|Et |3 HE : RAEQUS

12. &80l Olxle S

7t dElSd

7h MEtotaulE

o 07 : R=QIS

o ZZt®{ : REYUS

o ZTF : X=RQIS

Lb) &tsbra

o 0{F :LLO 10000 mg/¢ 96 hr Brachydanio rerio & *{ : ECHA

o ZZtJ{ :EC50>5000 mg/¢ 48 hr Daphnia magna XZ*{ : ECHA

o Z&F :EC50>173.1 mg/e 72 hr 7|EFNOEC : 173.1mg/L, Al&1ZF Desmodesmus subspicatus)
XEX| : ECHA

Ch &std s

o O{F/ : RIEQS

o ZRF/ : XAEUS

o X/ : KRS

2h) AStYR0IE

o 04% :LC500.078 ~0.108 mg/¢ 96 hr Pimephales promelas % Z*{ : ECHA

o ZZt&F :LC50>3.69 mg/t 48 hr Ceriodaphnia dubia & %] : ECHA

o ZX&F :EC50>0.024 mg/¢ 96 hr Scenedesmus subspicatus X Z%{ : ECHA
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Nyes 7
oh =3zd=
o 04F :LC5015406.743 mg/t 96 hr % EX : Ecological Structure Activity Relationships(ECOSAR)

o ZfZtF :LC5013813.729 mg/e 48 hr % E X : Ecological Structure Activity Relationships(ECOSAR)

o Z/ :EC507444.076 mg/¢c 96 hr % & =X : Ecological Structure Activity Relationships(ECOSAR)

Hh 2 &

o 0{F :LC5013.9~210 mg/e 96 hr (EL4L:40.5 mg/e ) %EX : GESTIS

o ZZt|/ :EC5017.7 ~18.9 mg/¢ 48 hr Daphnia magna (K|~ 4!, growth media with ultrapure water)
XEX :ECHA

o ZX&F :EC500.1~17.8 mg/c 72hr (GESTIS, 2t:8.75) % EX : GESTIS

A A

o 0% :LC508.65 mg/¢ 96 hr Oncorhynchus mykis(X|=4!, Ef$) xERX{ : ECHA

o ZZIJ{ :LC50106.3 mg/c 96 hr (BtX|=4l EH=) xEX  ECHA

o Z&F :EC5018 mg/e 72hr (OECD TG 201) %&E*{ : ECHA

of) ¥zt

o
1

017 :LC50 > 3.6 mg/t 96 hr Oncorhynchus mykiss
(OECD TG 203, EU Method C.1, EtX|=4Al B4 GLP) %&* : ECHA
o ZtZt|/ : EC50 > 100 48 hr Daphnia magna
(OECD TG 202, EU Method C.2, X|$Al B4 GLP) x&*% : ECHA
o Z&F :EC103.4 mg/c 72 hr (OECD TG 201, EU Method C.3 (Algal Inhibition test), k|4, &= GLP)

XERX : ECHA
) ASX|2 2
o 0{F :LC50> 100 mg/e 96 hr Danio rerio(OECD TG 203, k|4l B4 GLP) xZ&RX : ECHA
o ZZI{ :EC50>100 mg/¢ 48 hr Daphnia magna(EU Method C.2, K[54l B GLP) & : ECHA
o ZJ/ :NOEC>200 mg/¢ 15 day Chlorella vulgaris(X|s=4l, B 4)xERX : ECHA
i AEIX 2R3 E
o O0{F :LC50577 mg/t 96 hr Pimephales promelas(X|54))| E* : ECHA
o ZtZHR/ :LC50206.8 mg/t 48 hr Daphnia magna(X|s=A)|5x&* : ECHA
o ZAF| :ErC50 &gt;218 mg/¢e 72 hr 7|E}(Pseudokirchneriella subcapitata, X|s=4, OECD Guideline 201)|

XE* : ECHA

Lt R4 & 2ay

7h) &rstotadlE

o TR :11.43logKow XERX : EPI Suite
o Bdald : AESS

Lhy AstRA
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MNE-S 1 7
o ZF/A :0.53 log Kow
o =M : REYUS
ch dtstzs
o ZFM: XEYUS
o BdllM : RIEGS
2h) AStA R0l
o FFM: XEUS
o =&lM : REYUS
o) E3tdsE
o ZHRM :-0.58log Kow XZEX : Quantitative Structure Activity Relation(QSAR)
o BallM : AIERGIS
Hh &
o ZFF/A :0.23log Kow XZE* : Chemsrc
o =M : REYUS
!
o ZFM: XEYUS
o BalM : ARG
of) Yzt
o FFEM: XA=EQUS
o Eilld : REQIZ
A A R|23E
o ZFM: XEUS
o =&ld : REQUS
i 2ClEE 422
o TFEA :2.23log Kow ()| E 4| : QSAR
o BN : RIRUZ
Ct M2 s54
o s&M : MFOIOUlEF :4.072 xEX : EPISUITE

ASETEA 13162

E3tZE -3.162 xERX : Quantitative Structure Activity Relation(QSAR)
A& :1(BMF) X&E% : ECHA

Y7t . < %EX I NITE

M3t XI2Z3E :0.188 BCF(¢ /kg) XE*{ : ECHA

Sz 422 :4.9BCF ()& : QSAR
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MBS 1 7
o MBS : KB US
gt EY 0|84 : Y7F : (kd= & 994, OECD TG 106) % EX{ : ECHA
ot 7|t RafdE
- M2 0|E : 0{F:Pimephales promelas, NOEC 28d 7.1mg/L, ECHA,
2+ 2} 5% :Daphnia magna, NOEC 28d 1.89mg/L, ECHA,
7 7 :Pseudokirchneriella subcapitata, 96hr NOEC = 0.004mg/L, OECD Guideline 201,
Alga, Growth Inhibition Test,GLP , &4 2%, =838t 1mg/L O|E, O[22 ZHEY
EREIXISLE XERX ECHA
- 22|28 24E : 0{F:0Oncorhynchus mykiss, NOEC, 84 d, =294.9 mg/L ®+4!, OECD TG
210
2+ Z+F/ :Daphnia magna, NOEC, 21d, =368.3~377 mg/L BFX|s=4]
Z F/:Pseudokirchneriella subcapitata, NOErC, 72h, =27 mg/L X|s4l, OECD TG 201,
|%E* : ECHA
13. HZ|Al FolALE

7t HZIYH - H7SgEHo| BAIE Fd 7™ w2k W8S Y 7|8 HIIStAIR.
Lb HZIAl Fo| ALE : H7|S22lHo BAIE d2 7Hol HAIE Hge SKlstn MEAR.
14. 250 E2f M=
7b g #HE : SiE eis.
Lb |2 MY MXMY . ST 1S,
Ch 280M2 fIFd 52 : Y s
2t 87152 : Y s,
o Y 29 =& : HIsHE,
Ht. ALKt 28 = 24 SOl sl & 2ot UHLE Hedt SHE oh ohH
o A Al HIZZER : Y S
o RF Al HIEZEZR : i eis.
15. ™ A
7b Aot E 7ol ofEt A
=2dH CAS No. TAEE
U ASHUMSEH(EEF76 7HY)
Arstot2UE | Magnesium Oxide 1309-48-4 zelcid 7= &
TEVIEMEEEE
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o O|ZREIHE(CERCLA 7&): I & 2267.995kg 5000b, LIZ 45.3599kg 100lb

o EU ERHEEYERFZAD): LZ Carc. 2 STOT RE 1 Skin Sens. 1, 22|28 £4E Carc. 2, STOT
SE 3, Eye Irrit. 2
o EU ERFYEE(RIEEF): LA H351 H372 ** H317, E2I2E F4E H351, H335, H319

o EU #3 Regulation(EC) No. 1272/2008
o EU 7% Directive
CSETA M2020-48 Z(GIEER I E
CSREITA M 2020-130 E(3tE 2RO EF/-EA| ¥ SENHMEAXZRA #E 7|E)
el M A 3|(ACGIH, www.acgih.org)
M QM E|S(OSHA, www.osha.gov)
A2 A AE(http://ncis.nier.go.kr/ncis)

St 3t 2 A ™ E (http://www.kosha.or.kr)
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P201 AIE ™ F g MHBAME HESAIR
P202 2 E Ot ot = x| EFE ol1 olalisty| ™ole FIZ5HX| OHAIL.
P260 EZ U &2 &5l OFAIR
P261 2% U F9o| EAUS IFtAIR
P264 #Z Folz FZ B/E EXs| NeAl
P270 Ol MES AL8E mjol= WAL, ObAIHLE EQ45HK| OHAIR
P272 A UY Wo2 2PE o5 HHESHK| OHAR.
P280 EEH-E50|HotE.otHE ST E EHEFHAIR
P284 E7|7t & E|X| e B E&7| BEEFE HA8FAR
- oS

P302+P352 L|F0| Eo™M CIEO ST 2 MO A|Q.

P304+P340 &stH &lMdet S7|7F Qe Re2 K711 5&6t7| 42

P308+P311 L& E&= L £0| RE{EIH, oZ7[EH(LlAhe| TIES HoA|R
P308+P313 L& L|7L} =&0| RE{E|H 2I8tXQl ZX| ZHE FAI

I ~
P314 EHE S t??lﬂd ol MRl =X =HE FEHAI2.
P321 82 &
P333+P313 I|fAt=d £ &t
I

P342+P311 £&7

ml_m
Q'I_l
r_o

IE7|*F(°IAF)QI TIEE 2HoAl

P362+P364 2LYJEl olE2 &in EMI ALE T MAHSHAIR.
- M
P405 2 XI7} U= MEE L MESAIL.
- 7|
P501 7| S & 2Ho BAIE Lol wet LHBE 718 H7IStAIR.
Ct faid-dd 2R7IE0 Z&8EX| §fs 7|8 faid-2dd
- YAl HdstE ol 3 M Y ANEHE =1 IIR2E &4 AMZE = US
- 8YAl 71 40 ot HHAMTE |EE = US
THMEEo B U HRY
T 82 CAS No. uC-308 UC-308L UC-309
H Iron 7439-89-6 Rem.(LHX]) | Rem.(LtHX|) | Rem.(LtHX)
Uzt Manganese(Mn) 7439-96-5 1.0~2.5 1.0~2.5 1.0~2.5
A2 Silicon(Si) 7440- 21-3 0.2~0.8 0.2~0.8 0.2~0.8
ag Chromium(Cr) 7440-47-3 18.0~22.0 18.0~22.0 22.0~25.0
LA Nickel(Ni) 7440-02-0 8.0~12.0 8.0~12.0 12.0~14.0
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=c(Ed Molybdenum 7439-98-7 - - -
Liog Nibium(Nb) 7440-03-1 - - -
TN HE CAS No. UC-309L UC-316 UC-316L
= Iron 7439-89-6 Rem.(LtHX]) | Rem.(LtHX]) | Rem.(LtHX])
o dy Manganese(Mn) 7439-96-5 1.0~2.5 1.0~2.5 1.0~2.5
SEIE! Silicon(Si) 7440- 21-3 0.2~0.8 0.2~0.8 0.2~0.8
3= Chromium(Cr) 7440-47-3 22.0~25.0 16.0~20.0 16.0~20.0
LIz Nickel(Ni) 7440-02-0 12.0~14.0 11.0~15.0 11.0~15.0
=EIEL] Molybdenum 7439-98-7 - 1.0~4.0 1.0~4.0
Liog Nibium(Nb) 7440-03-1 - - -
TN HE CAS No. UC-347 UC-2209 UC-625
A Iron 7439-89-6 Rem.(LtHX]) | Rem.(LIHX]) <50
a7t Manganese(Mn) 7439-96-5 1.0~2.5 1.0~25 <1.0
SEIE! Silicon(Si) 7440- 21-3 0.2~0.8 <1.0 <1.0
3= Chromium(Cr) 7440-47-3 18.0~22.0 21.0~25.0 15.0~35.0
LIz Nickel(Ni) 7440-02-0 8.0~12.0 6.0~10.0 > 55.0
=EIEL] Molybdenum 7439-98-7 - 1.0~5.0 7.0~10.0
L= Nibium(Nb) 7440-03-1 0.3~1.0 - 3.0~5.0
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HoiFLIc YR EE LB O 8% £ Z2HE2 "tHiMME 7|5 L AZ €5 L 54
EAQ Z2 H S49o| ttol otet HlwE m Este| & plzst x|xQ "oz Heloh
XEX| : ECHA
o EY EMEY| SH (H5s F): ZF(0t2HY): o] A7 = HESA| iron of SHEE HIFLIE CiEt
HEE M3E Rat EL(E7VIEHS). H=EE S8 EY =& 2D, molM
&5t
Q5 grSwEt otLlzt 50,250 mg/moiA Elo{HA, ME S4 S7t, HiCH
EL
Dt Mol ¥ES OIS (NOAEC=5 mg/m'), Rat % &*{ : ECHA
o EQIR&M : KtERRIS
o 7|Et Rl HE : MHEUS
L) 2zt
o ZHEH
- A7 :LD50>2000 mg/kg AEE :Rat(F0{EE : &, &%, OECD TG 420, GLP) %X Z* : ECHA
- 41| . REQIS
- & BT LC50>5.14 mgle 4 hr AIEZF : Rat(/433, OECD TG 403, GLP) %X &% : ECHA
o IEfRAM s A=Y A=Y 913, EPISKIIN™ Reconstituted Human Epidermis model,
EU method B.46 %Z* : ECHA
o Mt =4 e A=2H : A= 913, Reconstructed Human Corneal Model &% : ECHA
o 3FE7IBRY : KRGS
o I|RMPIAM : IEIM 1S, Mouse, A ZIZX AIZ(LLNA), GLP, 274, OECD TG 429 X&* : ECHA
o Hreryd
- MHOtHME Y - X2 QIS
- 18LSRIA : RRQIE
-IARC : RtEQIS
-OSHA: RI28i8
-ACGIH : A4
-NTP: RIEQUS
-EUCLP: RI2Q1S
o MAIMEZHHO|HY :invitro- BfEIZ|0IE 0|8 SFIEH0| AR S4(S. typhimurium TA1535
TA1537, TA98, TA100, CHAFE A7 7[gi0]), OECD TG 471, EU Method B.13/14
XERX : ECHA
Ol 2B ME mE, | PH F& L & Y SeE g2k foldt
Mn o S0 Jd&E O|xIX|

‘Mn E24]
T Fois ofH OB0ME

0 AHAIE A
o 11 o
SHE
OIXIX| efAE. AlO|E S8 &
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CHOSUN WELDING =
NEHS 1 4
F1 M7Z7I0iIM Mn =&2 o= O80T g O|x|X| Yo, X A T Z0iAEt
s

HFALE X|AAIZARIRE, ST 43|

r

A @2 F O80M RIHERen, X BHHE J80M
FEHTS. NOAEL(RKAIBH &2d) =5 g/L air, NOEL(RKAIBH &Zd) =5 g/L air,

of2 otz TMAIEA) =15 g/L air, NOAEL =25 g/L air, ZR|ISHES fLsis 8 25
M g/l

air 0l A Efot Zt&M I (7t BIHAXRIC ClutatAls EETE, 25 g/il air oAl &4F ME
o{Zlo|of

CHEt EHob A74d2 AR #E0| gl WoE HEXIZ = US, NOEL(EHOtHEHEH) =15
M g/L air,

NOAEL(EHOFUZEA) = 15 u g/L air, rat, OECD TG 414, GLP % &% : ECHA
|

o
o BN ENMIY| 54 (18 £B): BT 4T VTS HA S BE 91/ 2HolM 040l

o
2 HE K|
OIZ(EHE / 231 /OECD TG 420/ GLP) & 78T XAl &
PRl
HEE 4 MU &Y 67 & HHolM NMHE m B2z Set
SE0M
YetHo 2 Heloh &4 ZIls YitMo=z & St Y & F
e
712F S¢t 7|8 ECH olzgt #E2 AUXN ™iE QE HWo=
ZHE |,
MM MHSID =& F 1 AlZtof] =& St 2ZE SE0iA
B7tE
& ST HEERICH =€ 37 F, ZE S22 BHE 25
£ 4
TEHE RME LIEFRACE 2 2ol AE7t FFE[R&LICH
L3
% 3 UdmifE S20| WEHAH 3|=lof HASE LtERCH H oM
3t
Hol o{F2 HHE Melstie BHAl HAIM o|4o| LHL|X|
SIt&LICH(BIE / £7/242d / OECD TG 403/ GLP) &% : ECHA
o BY EXMHEY| EY (BtF LE): 257 L AUFA GEFS UdoZ HSO0|E =2 1074 2t
EQot=E5d A 2, mztaol 24| ZHEY H 55,
X7t
e HAEZ DA, ZIEX 2HZol o, ItEM HE ¥ mHI|E
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CHOSUN WELDING

0.7 mg/m3 & &l(0t2tA): o4

2. NOAEL=

7l™o S8 dFol

=
-

i

ki

|, Rat, OECD TG

(S

ol M, NOAEL 2 0.5 g/L Mn

5|

413,

: NITE, CICAD, ECHA

!

x

=
=

GLP

[T

il

<

0

Lr
o

*{ : ChemIDplus

:Rat xX&

- 727 :LD50 3160 mg/kg AES

*

=
=

:>45 - < 67, 79| 7F4X(EU Method B.4, GLP) x

ECHA

ok

[

ol
il

7H9|

7124%4(OECD Guideline 405, GLP) E7)|
A= 7AE|X| efF, Category 2B

: ECHA, NITE,

!

ICSC

o

* :ECHA

=
=

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

0
ol
il

<

oz

-IARC : Xt=

o
of

-OSHA: RI&

._.
o3

-ACGIH : Rt&2
-NTP: X2

o

<

ox

ol
of

-EUCLP: RI&2

A EXHAl 2

I.

AT CHARE
# L CHO MZE Al

2t L S. typhimurium TA 1535 A|
(OECD Guideline 472, GLP) A|

DAl

Ad
S

=
=

%ZEX : ECHA, HSDB

: HSDB

g

X

o[
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=
NEYS : 4

il

- Z7 :ALD50 >5000 mg/kg AEE : Rat (FoiEE : &, /7, EUB4/449/EWG, GLP)
XE* : ECHA

- 31l : A=QlS

=
=4 912, Rabbit, ZUSE(1), 24 AlZh L 25| 744X, OECD TG

(= o L4 - o
405
557 2ld 222 2RE XEXM NITE XEX :ECHA
o FFE7INEIY : KBS
o U|RNElM : gl g XEX ECHA
o dfotad

-OSHA: RI28i8
-ACGIH : A4
-NTP: RIEQUS
-EUCLP: RI2QUS

o MAIMZHOIHY : in vito - Z8F MHMEZE 0|8

o

KA E04840| AlE: S4(Chinese hamster
Ovary
(CHO), CHArEH A #t740[), OECD TG 476 % Z*{ : ECHA
o A=A : NOAEL= 44 mg Cr203/m*3 O[T, Oli= 30 mg Cr (Ill)/mA3 O S8 (Hha I
O

e HX 2854, el == AKXl A" E 21 SF0AM sToAM

equivalent or similar to Guideline: equivalent or similar to OECD TG 413 Hijio} £7| MZ A[E
(EST)2 37t 2 & (Cr () Hiot SE2= EF5US, Mouse ES cell line XEX : ECHA

o EY EMIIIEE (1 8 &) : 7 AR 22 Fo{ 15 B F, ZE WAool EH EHI7L B}t

R,

oF 8 AlZt XIKEIURS. It Fof £, 8 Alzt S¢t 1 ot2lel =33 2 1 ot2l9]
A

Bico| a7} FE0| MZ.(EU: 84/449/EWG) & Exr8n #E 4
SRS

rr

& S¢ 4 oi2lel A A 2 oi2lel AWM 2& STt IS
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MNEHS : 4
2lo| ZdolM RtAMI7F REEFCE =& FF £E LIHE #E 7|7 St
ol
AU YF= SEEX| AYCH =& S 10 ot2l S F 7 Ot HEl
9| =
M od=20| AN, =& £ 1 Yol HEl, 3 52 dojo| IE
sS=0]
M =M d50| HHEAZIUCE =M US2 ofp] SSolM CHREES ATl
K=
ACH (3/10 =AM 10 LK) / HAIX s CHEES SE0lM Hof
=4
Pednt ZUZ™o| ZEEIELICE FoiTl HIE, st BZH 3 EME 5=
ol 2t
HBE|R&LcH & S22 Fust 2ol JUXIEE 0|72 Melt #Tol Q
E Zeo
2 UFEX| AA&LICHEE 1 £73Y7 | OECD TG 403 / GLP) X ZE* :
ECHA
o EYM EXMFI| 5M (HE L&) . BF(E7IESF0d): chromium oxide o 82 H|nX EX|ZHF
1368
mg/kg/day(M), 1216 mg/kg/day(F)) S F= BEEIX| A2, 0l= chromium
oxide o] = E84, dotst Ml o|E0f oo MHEE, Rat E(oteHA): JIE
2=
E-EoM HER/FR)0IM 7HHE ¥BESo| & E. g ¢Fo mEH 3§
(ny A
3t=20f CHEH LOAEC £ 4.4 mgy/m'(3 mg Cr(llly/m)E, AXZE =0 IE(I) A3
£of
CHEH NOAEL ErCt x| i 7t540| Bor, Hol ¥E #sto| alztdn vz ot
EAR
LIEFL, Rat, OECD TG 413 x&*X : ECHA
o FQRsY : AEUS
o 7|Et RllH HE : ANERS
oh Uz
o ZH=EY
- ZF :LD50>9000 mg/kg AEE : Rat &% : NITE
- BI1| : RA=EQIS
- &2 : BF LC50 10200 mg/kg X EX : SIDS
o IRRAMM EE XA2Y : EVIE HEE I|ERAM/KISHE AR A, X224 g1S OECD TG 404,

GLP x&X :ECHA
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CHOSUN WELDING =
HERHS 4
o fEt FEY Ee X3d  E7E Yo E E2448/K24 Al 21 A12E g
QA2 7786-81-4 OECD TG 405, GLP % =% : ECHA, SIDS
o ZEF7IMAY . MARY & LA 2 557| A8 E fYdtctn 750 (S xEX : HSDB,
SIDS
o Ifngld . mfneld UAZ xEX :HSDB
o ety
- MU E Y - dref M (ZE[CHE fAHEER)
Bn k=1 InPAED)
-IARC : 2B
-OSHA: RI28i8
-ACGIH : A5
-NTP:R
~EUCLP:2
o MAIMEHOIHY : LA FE2 A L TR SHof chet Y™ ABE2 &SV 258

a7 LESsY AI?:. Z1}, NOAEL = 1.1 mg Nilkg bw/day (OECD TG 416) (OECD)
2A1IEH’%*M%/8AI%*(OECD TG416) At ;ljl_ SR AAl G dreb=AT pdEl QEko

= —Eaa =]

]
-
In

(i —
fob
|.|'
@
ol

= ( =7 & *IXHHIE* n#l%" a2l AMZEO|A % EX :ICSC, ATSDR
SN (2 =&): 3&7| M4, HAMHRS ECETOCTR33 & L|Zo &S M2
HE Al

oo afZet V¥ FH, B8N F3H MRS5S LdYAl

LOAEC = 1mg Ni/m3 OECD x&%*{ : ICSC, SIDS

=
o Z|El gAY G : REQUS
Hh S2l=dE
o AAMEA]

=H o1 o

7

- 37 :LD50 >2000 mg/kg AES :Rat (= /4, AHL IS, OECD Guideline 401, GLP,
SAEE CAS N0.7439-98-7) % E#| : ECHA
- 1| : LD50 >2000 mg/kg AIES : Rabbit (AFZ 84S, OECD Guideline 402, GLP,
SAEZE CAS No. 7631-95-0) XE* : ECHA
- &% : 2% LC50>3.92 mgie AESB :Rat (AHE SIS (OECD Guideline 403, GLP)
(S AFEZE! CAS No. 86089-09-0)) &% : ECHA
o ILRREAM Es X3 EVIE O|8F LIRRAM/RFYE A-EN Xt30| YALIX| %S
(OECD Guideline 404 , GLP)(S A2 & CAS No0.1313-27-5) % &% : ECHA
5t Zad T A2 ETE 0|88 Aft =a4/A=2Y AEEn
(A2 X|$ 0.33, ZAES 0.33, &7%7+24%)(OECD Guideline 405, GLP)
(RAFZE CASNo0.1313-27-5), 28 & &dAHED ¢H

AASdo| HEEX| fF
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CHOSUN WELDING =
HNEHS 4
%E*| : ECHA, ICSC
o ZEF7|HUIM : XIEQIF
o IfIgld : 7|LI|ehE o838 m|Rotld AlRZAn nteldo| YHEEX| g
(OECD Guideline 406, GLP)(7 A2 & CAS N0.86089-09-0) xZE*{ : ECHA
o HioFAd

-OSHA : Rt2813
-ACGIH : RIZ28iS
-NTP: RIEQUS
-EUCLP: RI28iS

o MAMIEZEHOIEY : AR L O/dE 2 0|88 STISHH0IAE A CHAIES |70l &Etelol 2
o
(OECD Guideline 471, GLP)(RAt= & CAS No0.18868-43-4), Al&dEt Lf ZRF |7
Rt
EAQHOINHZAL CHAHE S RFol d#eiol SE(OECD Guideline 476, GLP)(FA
=)
CAS No0.10102-40-6) % &*{ : ECHA
o MAEM . BiEE 0|88 MASMAIEZAD NOAEL> 60mg/kg bw/day (& (E& MAhT &z} &
AlE & 21 &% (60 mg / kg BW /D)ol LHMFT|o| htof o HEE 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)(RAFE & CAS N0.10102-406), SHEE 0|88t U SM/Z7|8YH AlZZD of4
2
g, YeEEM/2HS4 NOAEL> 40mg/kg bw/day(OECD Guideline 414, GLP)(SAFE & CAS
No0.10102-40-6) %&*{ : ECHA
o B EMIII S5 (1 & LF) : EMNIYVITNUSYE AHEAn FREERM, AXIFHY, 2 5ESE
o,
ot sk, MAL ALZ(OECD TG 401, GLP)(RAHE & CAS No.7631-95-
0)
ZEIEUSHAEZAD 7I™ xER :ICSC ECHA
o SY EMFY| 54 (B2 =B ATECS AHAY 4% S SAMFZLA NOAEL=17mg/kg
bw/day (nominal)(OECD Guideline 408, GLP)(RAFZ & CAS No.10102-
40-6) ZuHt=ELE AYZADL £3 2 5Zo F7h, NOAEC> 100
mg/m?

air (nominal)(OECD Guideline 413, GLP)(FAt2 & CAS No.1313-27-5)
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<
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-IARC : Rt2

<

ox

-OSHA: Rt&

2
=

.I
A

o
H

-ACGIH : Rt&2
-NTP: At=

o
of

<

oz

-EUCLP: Rt&2

0|

a0 Olxls I

12.

MElS 4

7t

Al

7bh

: ECHA

g

x

=
=

96 hr Oncorhynchus mykis(X|4=4!l, Er4) x

: LC50 8.65 mg/¢

017
7tz
=

96 hr (EHX|=4], B =) %EX| : ECHA

: LC50 106.3 mg/¢

=
=TT

©)

: ECHA

1

x

=
=

72 hr (OECD TG 201)

2/ :EC5018 mg/e

L) &k

@)

:LC50 > 3.6 mg/e 96 hr Oncorhynchus mykiss

oi%

©)

(OECD TG 203, EU Method C.1, BtX[=4A] B GLP) XZEX : ECHA
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=
NEYS : 4

o ZtZt|{ : EC50 > 100 48 hr Daphnia magna
(OECD TG 202, EU Method C.2, X|4Al, B GLP) &% : ECHA
o &E& :EC103.4 mg/c 72 hr (OECD TG 201, EU Method C.3 (Algal Inhibition test), R[4, B4 GLP)

XEX : ECHA
chH Az|Z
o OfF : XEQIZ
o UZR : REYUS
o R : XEQS
oh 32
o 0{F :LC5013.9~210 mg/e 96 hr (BL2L:40.5 mg/e ) %EX : GESTIS
o ZZt|{ :EC5017.7 ~18.9 mg/t 48 hr Daphnia magna (K|~ 4!, growth media with ultrapure water)
X &% : ECHA
o &X&/ :EC500.1~17.8 mg/e 72 hr (GESTIS, 5Y7}:8.75) &R : GESTIS
ob) LA
o 04

F :NOEC 0.04 ~ 1.1 mg/¢ Brachydanio rerio %Z&#*{ : OECD
2tz R - REEQIS

o & :(88.2p g Nil-1Pseudokirchneriella subcapitata) %Z* : SIDS
b Sz

-

o Z

o 04% :LC50609.1 mg/¢ Pimephales promelas
(OECD Guideline 203, GLP, FAFZ & CAS No0.10102-40-6) X E*{ : EHCA
o ZZI{ :EC50130.9 mg/e Daphnia magna
(OECD Guideline 202, GLP, A= & CAS No. 10102-40-6) % &E*{ : ECHA
o ZR/ :EC50289.2 mg/t 72 hr 7|E}(Pseudokirchnerella subcapitata, OECD Guideline 201,
FAFEE CAS N0.10102-40-6) % EX{ : ECHA
A LIRE
o O0{F :LC502589.695 mg/c 96 hr 7|EH(Neutral Organics :Fish)
£ X : Ecological Structure Activity Relationships(ECOSAR)
Zt& :LC50 1123.959 mg/¢ 48 hr 7|EH(Neutral Organics:Daphnid)
% E*{ : Ecological Structure Activity Relationships(ECOSAR)
o ZR/ :EC50247.252 mg/e 96 hr 7|EH(Neutral Organics :Green Algae)

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

o
Iy
N

(@] (@]
I
LT
0x 0x
]

U

:

o3
™

L+

O
r
Ju
0x
]
Hu
)
mo
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CHOSUN WELDING =
NBES 4
o =ald : R=QUS
chH AlZ2l2
o ZFR/M :57~77log Kow (OECD Guideline 117) %Z*{ : ECHA
o Eolld : REGIZ
gh &
o TR/M :0.23log Kow %ZE*{ : Chemsrc
o =&l : R=EQUS
ah U
o HFRY: XR=US
o Edlld : R=eiS
Hh 22/eH
o TR RBUS
o Bald : xR
A LI2E
o F&F 0.23 log Kow %Z&#* : Ecological Structure Activity Relationships(ECOSAR)

O
A
=.°|='

o
0%
I

o &M 7t < xEX :NITE
AlIE|& : 77 ~ 99 (OECD Guideline 301 A, GLP) X Z*{ : ECHA
3E :1(BMF) X&%| : ECHA
=ClEH: 4.9 (Likg) % EX : ECHA
LIE :3.162 xEX : Ecological Structure Activity Relationships(ECOSAR)
o MEsHM : LI & : (Cut-off value=0.4357;H2 5| 44(BIOWIN 5)) % &R : EPI Suite
ot EY ol8d . : (kd= 2F 994, OECD TG 106) & *{ : ECHA
L—|_._E :0.199 % Z*{ : Quantitative Structure Activity Relation(QSAR)
ot 7|t sl
- LIZ . 0{F NOEC28d=21.7 mgNi/L ASTM 2004, APHA 1998, GLP,
0{F NOEC40d=0.0036mgNi/LRAFE & nickel dichloride
=HS NOEC22d=0.0264 mgNi/LEPA/600/R-95/136,
=HS NOEC40d=0.040mgNi/LS A= & nickel dichloride & : ECHA
=2l=28l : 0{&/:0Oncorhynchus kisutch, NOEC, 28w, => 19.5mg/L, A= % CAS No.10102-40-6,
£t 2t F/ :other: Chironomus riparius, NOEC, 14d, =393mg/L, other guideline: OECD
TG 218, SAFE & CAS No.10102-40-6
Z F:Dunaliella tertiolecta, NOEC, 72h, =938 mg/L, ISO 10253, fAF=2ZE CAS No.10102-
40-6 % E* : ECHA

13. HZ|A| Fo|ALE
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CHOSUN WELDING =
HNEHS 1 4
=c(Ed Molybdenum(Mo) 7439-98-7 LEJIEEEEE
Leg Niobium(Nb) 7440-03-1 sie od=
Lt ststEAt2I™Ho| olgh #A - s eSS
Ct. fIHEctetelHol oIt A : "ol d=0] ¢
=233 CAS No. TR
= Iron 7439-89-6 2% & 500kg
d) Manganese(Mn) 7439-96-5 2% =5 E 500kg
g Chromium(Cr) 7440-47-3 27 Z4& 500kg
=28 Molybdenum(Mo) 7439-98-7 2% 345E 500kg
2t HZIE #elHol ot Al : sHY s
E3Y CAS No. TAEE
& Iron 7439-89-6 X&HH 7|
A2 Silicon(Si) 7440- 21-3 X&EH 7|8
LI Nickel(Ni) 7440-02-0 NEsbie Al
o= Molybdenum(Mo) 7439-98-7 XHEH 7|2
of. ZIEf S 2 =Ho oIt x| HWEro| dZ0| gieH =
o O|= HE(CERCLA 7H): & 2267.995kg 5000lb, L|Z 45.3599kg 100lb
o EU ERYEEYEERZAD) : LA Carc. 2 STOT RE 1 Skin Sens. 1
o EU ERZE(RIEET): LIZ H351H372* H317
16. 1 8to| & ALE

7t ROl EX

o EU %3 Regulation(EC) No. 1272/2008
o EU T+ Directive

O O
o

O
o O

r
O O O O
jed)
o N H{ bzl oo
o Z 0 @ 1% HI HI oo O

o
=
X
>|1|-

=

o 0
= A

|.|'

_,_
(o]

te B Pl
I
4o
0

0
L

1
I

!

R
OH o

0
(ST
rx
L

]
N

T A| X 2020-48 = (3t
Al X[ 2020-130 & (&&= &
HAHEd2|(ACGIH, www.acgih.org)

Ot™ QB E[=(OSHA, www.osha.gov)

E A|AE(http://ncis.nier.go.kr/ncis)
C

o

>

B
uf}
(1l

%F%II =]

=

bl

(e}

22 AMA|AE (http://www.nema.go.kr)
2t 2|EFX|(NTP, http://ntp.niehs.nih.gov)
http://lwww.law.go.kr)
020'4 09 & 25 Y

2|14 QIxte

I THO

MEZAXIRO| & 7|F)
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