: CSW-0011
1 2021.07.20

SHES
HELT

=

(Material Safety Data Sheets)

X

CHOSUN WELDING

-
8 —
L -
S ™
~ ~
3 ~ .
1 M
3 3 J
S o ofl
e % o of
in H- <0 <
~ * I_ —t
o © olo 4 o :
% L ot = X o
S e ® <k o o =
— U o LN _ = no O
o ] U = s —
2 O — — I~ N TO INF ~
of T T T m ol 2 )
ul 2 % EUy ol = _% B
S Y ~ G R T o[
M w s m il 0l — 4
59 TR R o= D o =
A s 3 o og 1 gy D o <=
250 M L %45
i S . " NS G+ A o R
5 s Ko . L oo m =
H 2P 3 ofr mU _ =3 o ok f Of X X
TP N wm TENS A S
oAV I oo Tt = ol ™ G0 iop BJ i SR Y
RVO B X9 = o ~ 530 o] ™ — H o =
H {657 & S&w e o o 3 @ o X B E
RO 5 9 5 o0 2 R oo I i X T OIS
M sgod X L 3 o W RO A B0 X o0 o0 o
[N I T B Y oA 3 = O &I S onoon 8
=N 7SC.L|No_|u._..oI=aﬂ — oW N K H oo = =
G R e B ) IH 3 Fou & ool ) %
— . | %0 2 — T o = o NF —, 00 o0 =
S HEETaTwIzlG T oo oEANY R ELmow
< uv.AH_ﬁowErFo_u__QPo7| a_.._..1|2_._.__._._.__. N oo - &d ol g g ok HiD
o] RD 5 5 w_wlum._._uﬁn_z: X0 Monaouzﬂﬂ + %%%muo_awﬂ% oo Ul = RIAD ™
2 WOOHT_mMdgr m wE NMRox oW w0 o i B0 <) R0 < OF WIS
= .. | ol — .. = —_ = ol .. o = I~ 105 ™~ - -
Hio J_u_._._.o_.._/on__z < IF oF ok & IR < OH SO~ - O~ S8 35 oR
Hio 0 o oA“_ou_,_Al.r_A._E.ro i Moﬂ_..._mon“_n“_ == __gmn13577+om0222222
= Hio gu < u X0 = {0 I} 30 %O %O ST Bicmmmmmod —=—a a a a a a
a_mw_l = % o“_o < E u.M z_l KO 10 H_A_u” _m_vﬂu _O._ =) .“m:._ _._.__ﬁ _._.___. 0 _|‘_ .Al_ O_H I T T T T [a} =)
i = 3 3 [ ! w 1 1 1 1 1 I
o “oo".ooo0o0 0 e 0O e
) n 3 0 : ~ g



% IEI ﬂ' II__I E .7_" xl' E EAYHS : CSW-0011
MNELX : 2021.07.20
= (Material Safety Data Sheets) HEHE 3

P280 E&AZ2- 250 HotH ol 12 .
P284 BI|7t ¥ E|7 = AP BE7| BETE AL,
- oig

P302+P352 H|R0| 2@ Lo 22 A2,
P304+P340 SYSIH AMT S717t As X2 F7]11 TEFY| 4|2 AMZ LEE FSHIL

(=]
P308+P311 & £ 20| 22(H,
P308+P313 =&&| 7L}t =£0|

P314 E2HEE LM 9J5tHQl 22| RAUS F5HA|2.
P321 85 XHZ|Z StAI2.

e

P333+P313 L|FA=4 L= SPH0| LIEILIEH ot Ql 22| ZAS AL,
P342+P311 2&7| S40| LEILIHE 2|2 7|2H(QlAhe| IS HoA|L
P362+P364 2FE 2|52 W1 CHAl AR A MAHSHA|2.
- A3
P405 Z3E2|7t Ue HEZL0| XHESHAL.
- 47|
P501 I 7| S22 ol HAIE WEo| T2t LHE2 &7[F H|7|5tAIL
Ch Raid-2Ed 2R7IE0 Zex(R| %= V(e Roliid-2edd
- 8GA YdsteE ofF3EM 2 ANE=E &3 DR E &4 AlE = /U2
- YA 714 40| ofst QAL E RYE o+ US
3. 7ddaEe Ha A atmEf
+d 4= CAS No. CSF-71T CSF-71LF CSM-70T
A Iron 7439-89-6 Rem.(LtHA]) Rem. (LIB{A]) Rem. (Lt Z])
o rdy Manganese(Mn) 7439-96-5 1.0~3.0 1.0~3.0 1.0~3.0
O|At3tE|EHE Titanium Dioxide 13463-67-7 5.0~10.0 5.0~10.0 2.0~6.0
HelE Silicon 7440-21-3 0.2~1.5 0.2~1.0 0.2~1.5
o4& Magnesium 7439-95-4 <0.5 <0.5 <0.5
Q20 Aluminum(Al) 7429-90-5 - <0.5 <05
ASOIOYH|= Magnesium Oxide 1309-48-4 - - -
=% Zs Calcium Fluoride 7789-75-5 - - -
M| M Limestone 1317-65-3 - - -
L Nickel(Ni) 7440-02-0 - - -
Sz|gd Molybdenum(Mo) | 7439-98-7 - - -
. AWS A5.20 AWS A5.20 AWS A5.20
AWS Classification E71T-1C/IM | E71T-9C/9M E70T-1C
Td 2 CAS No. CSF-70T5 CSM-70C CSF-551
=S| lron 7439-89-6 Rem. (LI R|) Rem.(LIT{A]) Rem. (LIEHA])
Yzt Manganese(Mn) 7439-96-5 0.5~2.0 1.0~25 1.0~3.0
O|AIStE|EHs | Titanium Dioxide 13463-67-7 - <0.1 5.0~10.0
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Silicon 7440-21-3 0.3~2.0 0.2~1.5 0.2~1.0
Magnesium 7439-95-4 - <0.1 -
Aluminum(Al) 7429-90-5 - <0.1 -
Magnesium Oxide 1309-48-4 0.2~0.5 - -
Calcium Fluoride 7789-75-5 0.1~1.0 - -
Limestone 1317-65-3 0.5~4.0 - -
Nickel(Ni) 7440-02-0 - - <0.5
Molybdenum(Mo) | 7439-98-7 - - -
I AWS A5.20 AWS A5.18 AWS A5 .29
AWS Classification E70T-5M-) E70C-6M E81T1-GC
g48 CAS No. CSM-550 CSF-81T CSF-81TM
Iron 7439-89-6 Rem.(LtHA]) Rem.(LtHZ]) Rem. (Lt A])
Manganese(Mn) 7439-96-5 1.0~3.0 1.0~3.0 0.8~2.3
Titanium Dioxide 13463-67-7 2.0~6.0 5.0~10.0 5.0~10.0
Silicon 7440-21-3 0.2~1.5 0.3~1.5 0.2~0.9
Magnesium 7439-95-4 <0.5 - <0.5
Aluminum(Al) 7429-90-5 <0.5 <0.5 <0.5
Magnesium Oxide 1309-48-4 - - -
Calcium Fluoride 7789-75-5 - - -
Limestone 1317-65-3 - - -
Nickel(Ni) 7440-02-0 <0.5 0.7~1.2 0.7~1.2
Molybdenum(Mo) | 7439-98-7 - - <0.2
L AWS A5.29 AWS A5.29 AWS A5.29
AWS Classification E80T1-GC ESITI-NITC | E8ITI-NiTM
g48 CAS No. CSM-80T CSF-91T CSM-90T
Iron 7439-89-6 Rem.(LtHA]) Rem.(LtHHZ]) Rem. (Lt A])
Manganese(Mn) 7439-96-5 1.0~3.0 1.0~3.0 1.0~3.0
Titanium Dioxide 13463-67-7 2.0~6.0 5.0~10.0 2.0~6.0
Silicon 7440-21-3 0.2~1.5 0.3~1.5 0.3~1.5
Magnesium 7439-95-4 - <0.5 <0.5
Aluminum(Al) 7429-90-5 <0.5 <0.5 <0.5
Magnesium Oxide 1309-48-4 - - -
Calcium Fluoride 7789-75-5 - - -
Limestone 1317-65-3 - - -
Nickel(Ni) 7440-02-0 0.2~1.5 1.0 0.7~1.2
Molybdenum(Mo) | 7439-98-7 - <0.3 <0.3
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A
AWS A5 .29
E8OT1-GC
CSF-110T
Rem.(LIHZ])
1.5~3.0
5.0~10.0
0.3~1.5
<0.5
<0.5
1.5~3.0
<05
AWS A5.29
E111T1-K3C

CAS No.
7439-89-6
7439-96-5
13463-67-7
7440-21-3
7439-95-4
7429-90-5
1309-48-4
7789-75-5
1317-65-3
7440-02-0

7439-98 -7

AWS Classification
[ron
Manganese(Mn)
Titanium Dioxide
Silicon
Magnesium
Aluminum(Al)
Magnesium Oxide
Calcium Fluoride
Limestone
Nickel(Ni)
Molybdenum(Mo)
AWS Classification
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Lo met HHEs ES7E 2HE5HA
Lt QrHSH A% &Y
HZRstal 87|71 & &= MU0 EHSHAIL.
SHefEtSE Yoz {7t U= AH(Acd) S| =2 FE H2|5t0] ESHAIL.
8. == & IelEs+
7t stEtERo| LEVIE, WEEH LE|F S
U7 ACGH 8 | M=%tH
Ingredients CAS No. EU No. TWA ACGIH-TLV L2z
(mg/m3) (mg/m3) -
=S| 7439-89-6 231-096-4 1> OIRA)] 229e Atzge
Y2 L 27| ste=
iy 7439-96-5 231-105-1 1 0.02 azele
3 [&]

O|AISIE|EHE 13463-67-7 236-675-5 10 [ 2] 10 A29S
AelZ 7440-21-3 231-130-8 10 - A=Qe
otaulE 7439-95-4 231-104-6 atzgle 2t29S e

2 7184 €]
10 [B4523]
%205 7429-90-5 231-072-3 2 [€2] 1 azele
588
5 [T 20t H]

ARSIOF | 1309-48-4 215-171-9 10 10 azele
=45 7789-75-5 232-188-7 A=Zge - A= QS
M| A 1317-65-3 215-279-6 10 A= A= S

0.1 Pt84] 0.1
L 7440-02-0 231-111-4 0.2 [284] 0.2 A29e
1(=25] 1.5
10 [284, 5] 0.5
2|24 7439-98-7 231-107-2 5 [E84,284d] 10 A= QS
0.5 [+84,53584d] 3
84 g 4 22 - - 5 A2S AZQUS
Lt A5t 3t 22|
O Zteigty
- 80| 2HZONH SRR A AHAET| A[HOF ST
O =4 Hi7| RS H=|§Ht
- BHAYAR EYote S ZAHIIIL =T DAY ZERIE AHESHOF ST
Ch 7HQl BS54
O 357| 2%
- 24 A Al 13 O|Ae] HRIDIAIE 2HESICt
- 817t B F2, ASA SEYHIE ALESIC
O & 8BS
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:ECHA

2

=
=

:ECHA
- ECHA

x

=
XEA

=
=

A)

A
A

D22, 24, OECD TG 401)

- Guinea pig %
. Rat(

1
o

(<5
[=]

‘Rat (BO{AE=Z

: LD50 20000 mg/kg A
:LC50 >250 mg/m 6 hr AdZ

- 4+ 1 LD5098.6 AYZF

- 21
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Kl

|RRAN EE 242N BZH40/0, 2424 ¢S, Rabbit, OECD TG 404 %£3| : ECHA
ot =24 = A=Y 0 A=/ 812, Rabbit, Z19F=EH0), S2(0), 22452 (0), OECD TG 405
xZ2] : ECHA
7|21 - A= Qs
401N - 1IN Q2. Guinea pig %&2 : ECHA
=
YorHE A | A=QS
E-sF0A L AEPS

O MAIMILHO|YA :invitro - BIE|[2|0tE 0|28t BHZAHHO| AI™: S4(S. typhimurium TA97a, TA9S,

TA100, TA102, TA1535, TA1537 & TA1538, CHAtZ-dA| 2tA|810]), OECD TG 471 x&A : ECHA

Y HAYI SH (138 =8): 47 50 & 2 2 o 329 H &35 L 2324 Ao Z3taz
A20] Chst RIS HZE 7|17 AMFE Al BRF, SHe[S, AL HS LL, HAH2S0|
VS, TF FHUS AHYO| 2 HAHOI KQI0|YS. /24 ~ 48 A|Zt0]| Q2O HED JtA 48 AlZE
T AL FE Goj2lof ZE0| G2 MEjoN 220 81| B YTEIE / 23/ SSSHAL
FALSH 710|=2t21: OECD TG 401) S¢: HE 2|2 HROAM Z0] & Aol 24 S8 548
Seots A2 FAEeE SHEZE S1x|= LUAX|2,0] A= 2O 250mg/m3 2 S5 & Yz}
(FIREER) 7t £ SHEOM AYES RY0lR] 4SS BEWHSLCH S22 4 0| 234 6 AIZHY, 5
U/F SO =EAIZLH T2t LC502 250 mg/m3 9] 71 &2 37| sEEC 235 s5LIC 0
= O|AS} ElElE (Ti02) = ZIEY A (C) A0 Cist D2 S 23 Z[ASlelHM b 2t=
EAO| A2t Bt U HE ZEHHE Hotst| ol £;EACH 3 SHEE 5,50 2 250 mg/m3
SE2 4 F S0 6 AZHY, 5 Y/F, 37|, TiO2 £= C YA =2A17|2 =& T 6 /e SO
MEHE| ZtHo 2 HIt SHQUCH T 39| R HE 2 M CHAMI HAH 7|5 (5, HEl, M4 W 2 A
T AR 28 4 olek 24), ME SA L 22 He|g 4 ZLH2 2 T 6 MY SO oY =
T AZHO| 2ZE|ACH EFH b L J|2R| HTHAMQ| TiO2 = C1o &S =2Fsto] At AH L
Q| MEIE IIISH 4~ QIQICH 250 mg/m3 2] SEOA TiO2 E= Cl YA 4 = L2 H 2tz 12

mg 9| E[Etsdt 17 mg 2| 2O| I F517F YA, Yt ERES 5 € S 68 LOIA 5

i02 ~ 250 mg/m3 Off Chsh o 330 €. O[2{%t Ti02 HA| Fot & CI YAO| FAFSE IS
Sto] 2 2 = 3-6 Q| V|2t e LE U= L I 2 MEO| BrdU ME EZ|9| S7te}
M ASE T W BH3SES WY ST 72l Y A (Tio2 £ )e M7I2A E 7|22|9
HICHY Yo HBHO| SAY2H, HEHoZ THE YAPE W2 HAHMEE =8 & SA| HES Sl
L 22 UOlM UCH HA| 6 MEe 27 VI s =2 =

3
(@]
S~
3
w
1o
_|

N

= 4 S ot FUFH HE L IE2 Lo
YA HAMIZES] SRAZE 2A S HAME S42 =2 = 1 FLOIM 1 2474 27(2t
F7F St & =2 5 JHE F0= LY RAIZIUACH 24 ME BIOH 2 2HH G2 HAME
SO AEE HIE HE ZI|0M SRR, 0] 2it= =2 £ 3 WA 6 WO 7HY FEARCH
O] gi7to] itz & 7HA[9| & Fdfiet YA 7o =2 &2 s=0| =28 54 I g5, I
MZESl SA S7t YAF A Yol, HAME 7[s9 28 & AME SEA2| £50] HEMSS
=5 2o0FLC YA} A3} Eoh oy S2 £ 2F2 "HANE Vs € ME FF 2 S4

. g
BAlQt 22 T 549 Bi0[2 Op7et Blug off H25te| E S 2[HQ A2 =l

r
0
r
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O E3 BHZI| =4 (2 =2): Z2(O0BH): 0

OL OO0

O
=]

OO 0O

O

O

O

0

| A= UFStA] iron 2 5428 07 LSO Cifst
Y2 E A3, Rat EYU(EV|EHE): SHEE S0t 8% & t, Ol HEket
e 50, 250 mg/m 0| A E“3|013d , ME SA] 375 Bt 2

22 (NOAEC=5 mg/m), R x&%ﬂ T ECHA

LU oo N ok
0x r_ll': mro
Jm 0 40
0x on b
=T
02 W
ol T
%
£Q
> o
HU
£Q
0jo
ﬂJH
M

:LD50 >2000 mg/kg &@E Rat(FHE2 @ ¢, &A, OECD TG 420, GLP) &% : ECHA

Dok oX OX [

qr e B I
Pl

L A=
D22 LC50 >5.14 mg/2 4 hr A™Z : Rat(¥/4Z, OECD TG 403, GLP) %% : ECHA
M = 22 0 A2 g1, EPISKIIN™ Reconstituted Human Epidermis model,
EU method B.46 %xZ3* : ECHA
F&M e 2124 0 2124 gl2, Reconstructed Human Corneal Model &2 : ECHA

T H o 0>
09 AT ook rok

7|
421 101 Q1S Mouse, =A ZITA A|E(LLNA), GLP, &7, OECD TG 429 x&x] : ECHA
g

U

-] >
o o

-OSHA': Zl’ UA%
- ACGIH : A4
-NTP: 2128l
-EU CLP: Z2QS
HAIMZZHOIRY tinvitro - 2E|2|0FF 0[8¢t SH=AHHO| Ald: S/d(S. typhimurium TA1535,
TA1537, TA98, TA100, CHAFEMS A 2A|G10]), OECD TG 471, EU Method B.13/14
xZ2] ECHA
A=Y T Mn 2240 OE0M 43 T, & 8A £ & & 93 CEd otE| folst JyE
0|2[2] SitZ. AO|E &8t 2+ F0e= 0l OF0A T Mn 2
F1 AZI0(M Mn =22 Ol &0 FE 0|X[A| iU, 2 CH
BIALE Z[AAIZR|CH 37| 92| A 2812 £ OS0AM AHEA20, A HHEA OF
S22 NOAEL(YAIGH 2t2d) = 5 ug/L air, NOEL(AlSH 2424) = 5 pg/L air, NOEL(YAISHZ]|
o2 A7, HMAEM) =15 pg/L air, NOAEL = 25 ug/L air, 2HEHE2 St &9 25 ug/L
air Of| A EHOP 4 3701 SRR, QA= 22T, 25 ug/L air OlA
Cifst EfOL Aldat 20| gl A2 AEX|E & US, NOEL(E{org
NOAEL(EHOt =4 15 pg/L air, rat, OECD TG 414, GLP &% : ECHA

=) =
S B S (13 =8): 3T T VS VU 4 YR g8/ L0 0140l LAl

r|_1_
el

LA
=l
=

N
z
I'

FEY O7 = WHOIM AHAHE o B2t S¢F SS0M
2 Eoﬂif AAI Eﬂlh OIH}Z-IOE _L,:i EO} CII ltz §_ 7E>7~H|-8
b 7I1= €0t Ol2f5h 222 oA Hxtz Qs Ae=2 7heE|,
o £ 2T 1 AR == O 2= S20M SHE
St YN =2 ofF =, 2 S22 3 28 55 ¢
A ZAMIE LIEHC M2 Y2o| A7t FREJASUCL =5
LHEE S=0| W2 2550 2= LIEFHCH Hoj|A ot

ENTZ 4|0|| nlo
X orr
0
70

Job ok X N o oX 52

x

:
M
N
, ol
kJ
H

r¥ rlo

w T o

S0 J&=S DIRIA| ARUAA/D,
A

CJd= / t24 / OECD TG 420/ GLP) EQI: L2242l ZtM| 2 9|

=
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CHOSUN WELDING ateria arety ata eets HEHS : 3
#Ho| O{& BHEEZ AHelstne EHAl HA|A O|40] EAZZ|
UUSLICH(EIE / 22/YA / OECD TG 403 / GLP) %23 1 ECHA
O EX HAAI| B4 B2 2): 357| & MEA 0 g2 2ol 250|E tye=2 10 7E 2t
SYUEE SN Al Zu, H7tel HOSA, 7N o 24, HAIt
SR el HMI DA, 7|Z| 2H|29| 23, M I ¥, If7|S,
27|mol| =4 F3k0| Q/S. NOAEL=0.7 mg/m3 &% (OrDW) i tal
StO A, NOAEL2 0.5 ug/L Mn 24 222 ZZE, Rat, OECD TG 413,
GLP %Z23| : NITE, CICAD, ECHA
O gnslyd : A=QUS
O 7|El i Fsk : =S

ZT 1 LD50 >2000 mg/kg ABZ : Mouse (OECD TG 420) %E3 : ECHA
- 30 A=UZ
29 27 LC503.43 ng/t ABZ : Rat (OECD TG 403, AFEQIS) &3 : ECHA

O DRRAY £ 254 : E7|E 0|88 IRRAG/AISEAEE L, A54E UEUA| o8
£82|4=0, OECD TG 404 %Z2f : OECD SIDS
O HEt w4 Ee 54 : EVIE OISR BU=L /A=A EY, A4S LEHHA| eka

Ao 2|~=1-2, OECD TG 405, GLP %Z3*{ : ECHA

O 257|201 @ A=g3
O mEueld @ 7|LmaE o|g¢st T|RulHAIdAn TR01dE Y27|2| 943, OECD TG 403
xZ2 : OECD SIDS
O gt
- AUMEHE L A= QS
- A8LsR A 12
-IARC: 2B
-OSHA : At=28ls
-ACGIH : A4

-NTP: 22ge
-EU CLP: At=2QI=
O MAIMIHOIYA : AIEH U OJMEE 0|25 BSHHO|AE OECD TG 471,
FEME RUAZAHHO|AE OECD TG 476,
CABA|O|AMA|E OECD TG 473 Z2} CHAIEME Q22 2HA|gio] 84,
M U SMAHO|AAY, AMAEZD 34 x&%  OECD SIDS
@) AHAI%A—I : EHI:E |9_%|. AHAI&CFEMM@%]} Olgl-%)g |:|_'_7-||H:|2f = Odéko| _T'|:|-5él-5|7\| CBEF%
NOAEL= 1000 mg/kg bw/day(OECD TG 210) %£3*{ : OECD SIDS
O &4 B 54 (138 =2): HEE 0|8% SHEASEAEZL, AU S2A Hatet
SHA SUEH HR0| 2R 4Z OECD TG 425
%22 : OECD SIDS
O EY BHAI| 4 (B8 2): HEE 0|26 BE2HAASHAIGZD}, AMYQD WLE FEH0
2t2tz| 2| ok2 . NOAEL= 24,000 mg/kg bw/dayOECD TG 407
%22 : OECD SIDS

Xoo
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O 2HEN

- 47 1LD50 3160 mo/kg HBZ : Rat x&2f : ChemiDplus
- 30 RS

O OERAY E£= 224 © 52 0|8% ORRAY/A2E AldZaa 213288,
O8E222|4 1> 45-< 67, 2| 79 (EU Method B.4, GLP) x&3] : ECHA
O Mot =24 &= 234 | S22 0188 Metead/A3H AIF ot 24924 1> 45-<67 L A2
7t 4 (OECD Guideline 405, GLP) E7|E 0|&%t T|R2AM/A=Td AEZ
ASLHLZ| &, Category 2B 24 « M2t A xEX 1 ECHA, NITE, ICSC

O 257|42Y : =S
O ooy : ool AI®ZD 1st Reading : 8(OECD Guideline 429, GLP) &% : ECHA
O gt

- MACHHBHY 1 =S

NE-SEIAl =S

-IARC : 2t28lS

- OSHA : Zt=2glg

-ACGIH : 2t2gle

-NTP: 2t2g2

-EUCLP: 2t29S
O MAIMIZEHOIA  A|E2H U S. typhimurium TA 1535 AR Z1} CHAIEHSA| Z2HA| 235

(OECD Guideline 472, GLP) A2 L CHO MZZ A|ZD 24, AlF2 U
ORA HEZ SAHYO| 2A0|A Bz SIHE Y2 xEX 1 ECHA, HSDB

O A=Y @ 2=gs
O &4 337 =594 (13 =8): A=QS
O 4 &7 54 (88 2): BHAI(BEE AFZY Halstd AH QI8 xE* 1 HSDB
O SQRaid @ 2t=gls
O 7|El Falid T @ 2=eUs
Of) ofadl=
O 2454

- a7 ARGUS

- 30) : A=QS

- SY  ARSUS
O OERAY &&= 234 1 08, & AF=d B0 %x&% 1 HSDB
O Aot =24 &&= 234 1 I8, & AA9d B x&% 1 HSDB
O 2F7|1242H : A=
O IRy : A=gls
O gty

- AMAMHMEHY C A=QYS

- DBSRA  ARGS

-IARC : AI2QS

- OSHA : 2t2gle

-ACGHH : 2292

-NTP: Zt2glS

-EU CLP: 2t29le
O MAMZHOIYY @ RS
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CHOSUN WELDING ateria arety ata eets HEHS : 3
O dA=d @ A=QS
O &Y B =59 (13 =2): 225710 £= 7|=E A= %2*]  HSDB
O &4 HAAY| 54 (B8 2): A4=83
O EQlgalld @ A=QUS
O 7|E} 7olid E @ A=QS
Hh €20l
O gd=4d
- A7 1 LD50 >15900 mg/kg AE= : Rat (OECD TG 401) %Z* : ECHA
- 80 A=gS
- 59 221 LC50>0.888 mg/f 4 hr AEZ : Rat (OECD TG 403, GLP) %&2| : ECHA
O OREAY = 2134 | E7|E AR TIEEAN/AEH AlE 2o, 2A400S
SAEZA: aluminium oxide TBH OECD TG 404, GLP %Z&X : ECHA
O Aot &4 £= A=Y 1 E7|E YYo= #&4/4=d Ald 23 =34 93
SAHEZA: aluminium oxide TBH FDA of the United States xZ3%{ : ECHA
O 57|22y ; DIRALAE ez S57(221d Ald Zof 101Y 9=

SAFEZ!: Aluminium oxide) &2 : ECHA
O L8O : 7| I O42E thACZ T|EN0IM AE Zu, Diold gle

SAFE2: Aluminium oxide AK 43/79 and aluminium oxide AK 44/79 &2 : ECHA

O oy
- AOHBY 1 ARYS
- DBLERIA|  ARLYS

O MAIMZHOIHAM Al L DNA &4 Al 23, AEA gl Al 34 FAFEZ!: AICI3 obtained
from Sigma, 44| W ZRF STMEE O[ZSH SMAO|LAIE 21}, CHAFEHEA|
8 Al 84 |AHEZ: AICI3 obtained from Sigma OECD TG 475 ¥20|52 20
A =0l A0 sEoEH WESIAQ| HEIE YWHA|Z|H, O|0|YE DNA S&2 37t
A xZx : ECHA, HSDB

O MA=Y @ SiEE CjMCe=E FA1YASYM A& Z1 NOAEL = 266 mg/kg bw/day (OECD TG 414)

Yilet HES a2 SY L MASHE Al 21t 6-18 Y ALO[0]| EJOLZ} A|AHE

%22 : ECHA, HSDB

O &4 B 54 (13 =2): 29 Y2 #28 H7|F, 7|2 HH#2 20| Lue Eot 7t

|Z7

gl

L, | HE =2 2 o} Z
=49, MEld UeE Are BZez FR0| 252 %E* HSDB
O 4 87| 54 (U5 2): EAE 0|88 ZHHAYV|MASHAIE ZAat, NOAEL = 302 mg/kg
diet SAFEZ: Aluminium hydroxide OECD TG 407 gt&, 27| &A|
moj| Fgk AZAO| P2 0| SHEE Uiz SURAYI|ML=Y
Al® Z1 LOAEC = 50mg/m3 air fAF=2: Al powder OECD TG 413
=29 EYU2 SRAEAO| IS =0, O A 7|s0| &4E HES
Hee2 670Y 7 dR0|5S GFAIZ 22, i, 2t MM O 55
F3S713en, A& o= §3] 2&8 & Sl= eyt o

N\
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:LD50 3990 mg/kg A= : Rat(¥#AH) %= : HSDB
: 2p=lS

ok oX oX

L H 4

> =
1
J

4T dor ot HT
Hr

[N

O O O OO0
H ol o

U
)

D:_
o
0x

rz
0 o

el
SLSFAA A}

2%
%m
)4—>.4—
E|90n|0

ACGIH : A4
NTP: 22glS
FU CLP: 212¢8lS
O SAMEHO|FY : SF=AHHOIAEZ L, HAEAH 770l 424310 84 xE3 1 HSDB
A=Y GEOl 0, 125, 250, 500, 750, 1000 mg/kg 2| A|0|E Sdll DIAHE(38%)S FHE,
OpadIEof ofsh A2t ditg, A 22, =84 M SO IS U2 %S xS  HSDB
|.

O &4 47| =4 (13 =) 1 3A12tse M 2 A LBHOIN HAHZHS o
FEISt SERS0| AU, VR YD RI|HIMG, 0| S22 MgO S STt Al
A Y22 SO0 RIHHQl JEE HO0|Z| S xZ4 1 HSDB

O E4 B 54 (88 2) 4707t HE0|A ofOulE 71F =2 & MEHQl AL dEl= YSstR

o, AYYo|Lt Al SHGUS xEX 1 HSDB

O goRsld : A=8lS

O 7|Et Falid BT @ 2=eUS

oh) =3s

O 2454

- 87 :LD504250 mg/kg H¥E :Rat (=57 2FEA %3)
%22 ! International Uniform Chemical Information Database(IUCLID)(http://ecb.jrc.it/esis)

E= A2 AR/ o5t 234
xZ2| : OECD Screening Information Data Set(http://cs3-hq.oecd.org/scripts/hpv/)
DA L 243N Af2HE 27F 2124

O
H
T
i@ T T
il
0x

O
0z
_ol
Hr

[ o -+ =
%xZ2| 1 OECD Screening Information Data Set(http://cs3-hg.oecd.org/scripts/hpv/)
O Z&7|4eld  A=gZ
O mEuld @ 2t=glS
O gt
- AHOHHE MY L A= QS
- BRI D ARGE
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- OSHA : At=gle
- ACGIH : A4 (Fluorides)
-NTP: AI28iS
-EUCLP: 2288
- HAMEHOIYY © A=QS
O MAIZAM @ DFRA/AT (20 mg/L for some days during gestation): AAIZ 2{2|0f CHSE BJOIS| ApAFR
LUE(R] et2. 24 542 g, of7te| 2|of YWY Fro| 2tz
%23 International Uniform Chemical Information Database(IUCLID)(http://ecb.jrc.it/esis)
| =4 (138 =8): YAl 7|28 A=
| =4 Bt =) A=g3
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- DELSFIA L ARSI

-NTP: 2t=2t2
-EUCLP: Z4=2StS

O MAMZERHOIY @ AZUT

O A=Y @ A=Qs

O &4 r4d7| 54 (13 =2): A=83
O &4 r4d7| =4 (B8 =2): A=g2
O QR8N : =g

O 7|Et el I @ A=QUS

ah) LA

O 2454

- A7 1 LD50 >9000 mg/kg AMSHZ Rat %Z2 : NITE
- 20 - ARG
-5Y 2l 50 10200 mg/kg %22 : SIDS

1

Bl

i
i~ g

2G4 C E7E M2 OIREAN/ASE Al 22, A=F4 ¢l& OECD TG 404, GLP
%22 : ECHA

A=Y EVE HYeZ2 EA44/AEE Al 2L A=Y el
SAt=2: 7786-81-4 OECD TG 405, GLP %Z2{ : ECHA, SIDS

UZ &2 =87 H2UYS RLYTCR 7|80 UAS %= 1 HSDB, SIDS
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= X OI' I.I 7_| I' EAHS : CSW-0011
= = = 2 A = MUK : 2021.07.20
= (Material Safety Data Sheets) HEHE 3
O WEMIY : IENIY S %S : HSDB
O goty
- ARIORMEIAY ¢ ok (B2|CHASHSR)
- DRLEESTA| (2
-lIARC : 2B
- OSHA : AI2gle
- ACGIH : A5
-NTP:R
-EUCLP:2

O MAMEHOIY | LA 342 M3 U R¥2F SH0 st 13y 222 =24p7l0) 238

=2 0O~

%&2{ 1 SIDS

O MAEM : AT Yd=M Al Z3 NOAEL = 1.1 mg Ni/kg bw/day (OECD TG 416) (OECD) 2HE
2 MICHEA = AIE(OECD TG416) 21t 2| nsE7tA| A A Eet=da edE FSo)
22| Z| ok2. NOAEL=10 mg/kg bw/day x&2| : ECHA

O &3 B33 54 (13 &) 257 Y MM, HES L MZY0|4 23X :ICSC, ATSDR

O £33 BAYY| 54 (B2 &) §87| ¥4, HHERS ECETOCTR33 24 LA Bt=2Ed=d2

| o] *:.%%_ IS FH, YA S HRSS LHAZ.
LOAEC = Tmg Ni/m3 OECD %23 :ICSC, SIDS

O SRy : A=els

O 7|et Rl B @ AZQUS

7h =e|2H

O =d54

- A7 1 LD50 >2000 mg/kg AEZ : Rat (BIE /4, AFLGIE, OECD Guideline 401, GLP,
{AF22 CAS N0.7439-98-7) ’.><'§11 : ECHA
- A1l : LD50 »2000 mg/kg AHZ : Rabbit (AYGIES, OECD Guideline 402, GLP,
{AFE2Z! CAS No. 7631-95-0) x=32{ : ECHA
- B 2321 LC5053.92 mg/f AEZE :Rat (AFYZE (OECD Guideline 403, GLP)
(SAF22! CAS No. 86089-09-0)) =3 : ECHA
O OERLEAY §

=
(OECD Guideline 404 , GLP)(fAt=& CAS N0.1313-27-5) %&% : ECHA

o
e
A EE AY C E1E 0183 IRSAN/ARY HEZY A4F0| LA %S
2|
O M3t med T Y ¢ ENIE 018 HB EL4/AITY AT A3H0| VLR 24S
S

_|
o =
(224 0.33, ZOEZ .33, 2712 (OECD Guideline 405, GLP)
(SAF22 CASN0.1313-27-5), 24 & &AAEZAD} 2
%22 : ECHA, ICSC

A

=
o]
=

O BEIIMVY : ARYS
O TERIY : 7T UY)S OIS ILOLY AlBAD BOI0| LA %S
(OECD Guideline 406, GLP)(FAt=2& CAS No.86089-09-0) x&2 : ECHA
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CHOSUN WELDING ateria arety ata eets HEHS : 3
O MAIMIZHOIYY : AlEZ U O|Y=2 0|ESH SSAHHOIAE Z UAIEE |20 A2eiol 4

(OECD Guideline 471, GLP)(8AF22! CAS No0.18868-43-4), Alglat Wl ZQF Lz}
SHOIA|HZ L CHAl2ts /0| o&el0] S/4(OECD Guideline 476, GLP)(RAIZZ
CAS N0.10102-40-6) %232 : ECHA
SASY 1 HES 0|88 MAISHAIFZ L NOAEL> 60mg/kg bw/day (18 (£= A3t Hat Y
Al 2 2| 8 (60 mg / kg BW /D)OIA Ed==7|9] 2ut0l| O FSS 7|48 (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)(FAIEE CAS No0.10102-406), SHEE O|8ot LEH=4H/z|7|dd AIFZ2t 0|48l
g, YEEH/BH = NOAEL> 40mg/kg bw/day(OECD Guideline 414, GLP)(fAt=% CAS
No.10102-40-6) %&2| : ECHA
4 BAY| =4 (18 8) 1 BEHY|JNSE A8 222N, AR, =4, S35 24,
OFA i, MAL AMZ(OECD TG 401, GLP)(8AHE2! CAS No.7631-95-0)
SdSYSEAIE AL 713 %&* [ICSCECHA
E4 BAYY| 54 Bt= E): ZFUELE AgEy 2 e SAYR LA NOAEL=17mg/kg
bw/day (nominal)(OECD Guideline 408, GLP)(§AF22! CAS No.10102-
40-6) ZL|BtEE AEEY £2 22| 822 371 NOAEC) 100 mg/m’
air (nominal)(OECD Guideline 413, GLP)(fAt22 CAS No0.1313-27-5)

xZ2]  ECHA
O SQReid : 2t=gls
O 7|et Ralid I : 2A=glS
12. et30f| O|R|l= I
7t dEi=4H
7hH &
O 0|2 :LC508.65 mg/f 96 hr Oncorhynchus mykis(R|42Al EHs) 2% 1 ECHA
O ZZt& 1 LC50 106.3 mg/f 96 hr (BFA|4Al ©4) &2 ECHA
O T 'EC5018 mg/8 72 hr (OECD TG 201) x=*| : ECHA
L) 2zt
O O{& :LC50) 3.6 mg/f 96 hr Oncorhynchus mykiss

O

O

(OECD TG 203, EU Method C.1, BtX|$Al S GLP) %23 :ECHA

Z2t=2 1 EC50 > 100 48 hr Daphnia magna
(OECD TG 202, EU Method C.2, Z|$Al, 4 GLP) & :ECHA

22 1EC103.4 mg/4 72 hr (OECD TG 201, EU Method C.3 (Algal Inhibition test), Z|&=Al, &4~ GLP)
%22  ECHA

Ch O|tt=tE|Elm

O O{& :LC50)> 100 mg/2 96 hr Carassius auratus(OECD Guideline 203)
O YZ+=Z 1 LC50 > 500 mg/4 48 hr Daphnia magna x&3 : ECHA
O ZF EC50> 50 mg/f 72 hr Selenastrum capricornutum xZ&x| : ECHA
2h) 2|2
O OF : A=gl3
O 447 =gz

o
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z=2 2589
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4.7 mg/8 96 hr Gammarus lacustris %22 : ECOTOX

o N oY @
qu 1Y qu
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N
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o

1
a
or

32y

> 100 mg/¢ 48 hr Daphnia magna xZ2%{ : |UCLID
0.052 mg/# 72 hr Selenastrum capricornutum(OECD TG 201, GLP) %Z£3{ : ECHA
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LC50 15406.743 mg/8 96 hr %Z=23| : Ecological Structure Activity Relationships(ECOSAR)
LC50 13813.729 mg/f 48 hr %23 : Ecological Structure Activity Relationships(ECOSAR)
EC50 7444.076 mg/f 96 hr %= : Ecological Structure Activity Relationships(ECOSAR)

O0O0O2000

NIy @ WDy @

Ju 4ﬂlﬂ4ﬂl N 4ru
X

Hu >y

_>:]_..
£ HU §Q

oo €2 0o
gjo

Wi

H Uz
O & :NOEC0.04 ~ 1.1 mg/4 Brachydanio rerio %&£ : OECD
O 44F  A=UZ
O Z& :(88.2 ug Ni L-1 Pseudokirchneriella subcapitata) %2 : SIDS
7h =e|EH
O Ol& :LC50609.1 mg/f Pimephales promelas

(OECD Guideline 203, GLP, RAt=22 CAS N0.10102-40-6) &% : EHCA
O ¢Zt& 1 EC50 130.9 mg/¢ Daphnia magna

(OECD Guideline 202, GLP,RAt=2 CAS No. 10102-40-6) %232 : ECHA
O Z& EC50289.2 mg/¢ 72 hr 7|E}(Pseudokirchnerella subcapitata, OECD Guideline 201,
SAt=2 CAS No.10102-40-6) x&x : ECHA

Lt 2&Rd & 2alld
7t &

O AURY  A=gS
O =did - A=8S
L) Yzt

O URd : A=28S
O 2alld : A=glE

O ARG : A=QUS

O el : A=gS

2h) a2

O 2H 157 ~ 77 log Kow (OECD Guideline 117) %&2 : ECHA
O &2dlig : A=QUS




= X]| OI' I_I 7" EAHS : CSW-0011
= =2 = L xl‘ = MELR : 2021.07.20

= (Material Safety Data Sheets) [, .z

O 559 A=gS

O Mg : A=QUS

Hh) =0l

O M=2Yd  A=QYS

O =afld : A=gS

Ab) 4tstobOHlE

O Z=2M 1 1.43 log Kow %=2{ : EPI Suite

O =afld : A=QYS

O MFM :-0.58 log Kow xZ&32| : Quantitative Structure Activity Relation(QSAR)
O &alid : A=g2
A A3
O 2Fd  A=gl3
O 2dlid : A=gs
at) LA
O 2= 1 A=gS
O Zdlid » A=gl3
7h =2|EH
O 2Fd  A=gl3
O =8l A=gUS

O &4 @ Y7 1< %X INITE
Alg|& 77 ~ 99 (OECD Guideline 301 A, GLP) x&X : ECHA
A0 1 4.072 %23 : EPISUITE
o2& - 3.162 %&2 : Quantitative Structure Activity Relation(QSAR)
=254 4.9 (L/kg) x&% : ECHA
O d&ald @ A=gls
2t EQ 0|5 : &7F : (kd= 2F 994, OECD TG 106) x&2 : ECHA
OF. 7|&t Roligda

- L& : & NOEC28d=21.7 mgNi/L ASTM 2004, APHA 1998, GLP,
0{& NOEC40d=0.0036mgNi/LFAt=22 nickel dichloride
=HE NOEC22d=0.0264 mgNi/LEPA/600/R-95/136,
=HE NOEC40d=0.040mgNi/LFA22 nickel dichloride &3] : ECHA
- 22|84 : 0{&:0Oncorhynchus kisutch, NOEC, 28w, => 19.5mg/L, SAFE2 CAS No.10102-40-6,
L2t=2:other: Chironomus riparius, NOEC, 14d, =393mag/L, other guideline: OECD
TG 218, FAt=2 CAS No.10102-40-6
ZZ:Dunaliella tertiolecta, NOEC, 72h, =938 mg/L, ISO 10253, SAFE2 CAS No.10102-
40-6 %32 1 ECHA

13. MZ[A] FelAret

7t H2IEY - Hy|S2e(Yol BAlE 3 Y0 Tet E= 2 8715 HUISHAI=.
Lh TZIAl o Ar @ H7|S 220l A 89 730l SAE UWES SRSt T2A|2.
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= X OI' b < 7_| I' EAHS : CSW-0011
= = = = ELARE HELR : 2021.07.20
= (Material Safety Data Sheets) [, .z
Lt ststEae|’ol Qs 4l @ ST SlS
Ct edSerdaeHol ofst 74| : HEo| ¢g0| gloW siE gls.
=29 CAS No. HAeE
= Iron 7439-89-6 A 27 A& 500kg
o rdy Manganese(Mn) 7439-96-5 27 358 500kg
ofa4 & Magnesium(Mg) 7439-95-4 2 7 Ot1d4ls 500kg
U201 Aluminum(Al) 7429-90-5 25 4% 500kg
22|84 Molybdenum(Mo) 7439-98-7 25 a45% 500kg
et H7|= &e|”ol ost Al s SIS
=39 CAS No. A
A Iron 7439-89-6 2| 7|2
HelZ Silicon(Si) 7440-21-3 2| AW 7|12
o20|s Aluminum(Al) 7429-90-5 A8 7|=
ASIOIE | Magnesium Oxide 1309-48-4 A Eh7|=
L Nickel(Ni) 7440-02-0 2| A 7|2
2224 Molybdenum(Mo) 7439-98-7 A8 =
OF 7|Et Ui 2 =30l 2lst | @ B2l AZ0| ST diY SIS,

O 0|=222|ZE(CERCLA #3) : A2 2267.995kg 5000lb, L|Z! 45.3599kg 100Ib
O EU 2F4dE2E=HHEFZ) © LZ Carc. 2 STOT RE 1 Skin Sens. 1

O EU ERYZ(QIERT) 1 LZ H351 H372 ** H317
16. 1 Stol 2rAlet

7t AA=R9| 4

EU 83 Regulation(EC) No. 1272/2008

EU #4& Directive

N8R IA A 2020-48 S (stetE2d & =2|H QA &27|F)

0= Ak QMAFES(ACGIH, www.acgih.org)

O|= 2IotM 24 zt2|=2(OSHA, www.osha.gov)

45 A Al (http://ncis.nier.go.kr/ncis)
= At A8 (http://www . kosha.or kr)

|82 HAMA|AE (http://www.nema.go.kr)

2|SHA|(NTP, http://ntp.niehs.nih.gov)

MIEf (http://www.law.go.kr)
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http://ntp.niehs.nih.gov/

