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P201 AIE ™ F g MHBAME HESAIR
P202 2 E ot ot = x| EFE ol1 olalisty| Mole FIZ5HK| OHAIL.
P260 2% U &2 &5l OFAIR
P261 2% U Fo| EYUS IltAIR
P264 #Z Folz F2 F/E EXsl HeAl2.
P270 O] ME2 MEE mols HHL, OrA|7{LE &Q45X| OHA|L.
P272 AUy Ho2 QAPE o|FE HHESHK| OtAIR
P280 E5 - E50| HotF.-otHE ST E A EFHAIL
P284 E7|7t & E|X| e B E&7| BEEFE A8FAR
- 8

P302+P352 IR0 Eo™M CIEO ST 2 MO A|Q.

P304+P340 EIstH AlMEt S7|7F UE RLE R7I1 5&57] 412 RAHZE

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

| A
P314 STEES =7H ostHel ZX[ZAUS FoHAIL.
=1

P321 S5

0l

P333+P313 L|FA=2d E= &EHO| LIEILIH O™l TX|- X1 F5HAIL.
=71 (=)

P342+P311 & 40| LIEILIEH o|27|ZH(QlAh S| RIZE BIS A
P362+P364 RPEl o|F2 11 CiA| AHE ™ MIZSHA
- M
P405 EZE X7t e MEBE L0 MESHAIR.
- 7|
P501 I 7|2 &2l HAIE Ligol et LIEE 8718 HIIstAI2.

to

Ct Fad-2E8 EF7I80d Z&EX| ote 7IE ffd-2Ed
- BHA| YMNEE ol M 2 ADEE Bt IRE &4 AL = US
- HA HMI7IM S40f Qolft AHTHAIIE RYUE = JUS
3. FHMES HA U AR
T8 8B CAS No. NC-308 NC-308L NC-308EL
A Iron 7439-89-6 Rem.(LtHX]) | Rem.(LtHX]) | Rem.(LFHX])
bzt Manganese(Mn) 7439-96-5 1.0~5.0 1.0~5.0 1.0~5.0
O|Atst E|EHE | Titanium Dioxide 13463-67-7 10.0~19.0 10.0~19.0 10.0~19.0
LA Nickel 7440-02-0 5.0~12.0 5.0~12.0 5.0~12.0
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HEHS 1 7
3E Chromium 7440-47-3 16.0~22.0 16.0~22.0 16.0~22.0
ez Mica 12001-26-2 1.0~8.0 1.0~8.0 1.0~8.0
TMLEE Sodium Silicate 1344-09-8 0.5~7.0 0.5~7.0 0.5~7.0
A3|M Limestone 1317-65-3 0.5~5.0 0.5~5.0 0.5~5.0
== Molybdenum 7439-98-7 - - -
LIeE Niobium 7440-03-1 - - -
=3 L= Calcium Fluoride 7789-75-5 - - -
o AWS A5.4 AWS A5.4 AWS A5.4
AWS Classification
E308-16 E308L-16 E308L-16
T4 HE CAS No. NC-308H NC-309 NC-309L
A Iron 7439-89-6 Rem.(LtHX|) | Rem.(LtHX]) | Rem.(LFHXI)
) Manganese(Mn) 7439-96-5 1.0~5.0 1.0~5.0 1.0~5.0
O|Atst E|EHE | Titanium Dioxide 13463-67-7 10.0~18.0 10.0~18.0 10.0~18.0
Lz Nickel 7440-02-0 5.0~10.0 5.0~12.0 5.0~12.0
e Chromium 7440-47-3 16.0~22.0 16.0~23.0 16.0~23.0
22 Mica 12001-26-2 1.0~8.0 1.0~8.0 1.0~8.0
TAMLIEE Sodium Silicate 1344-09-8 0.5~7.0 0.5~5.0 0.5~5.0
A 5| A Limestone 1317-65-3 0.5~5.0 0.5~5.0 0.5~5.0
=g/ Molybdenum 7439-98-7 - - -
LI2s Niobium 7440-03-1 - - -
g3l s Calcium Fluoride 7789-75-5 - - -
- AWS A5.4 AWS A5.4 AWS A5.4
AWS Classification
E308H-16 E309-16 E309L-16
T4 8 CAS No. NC-309EL NC-309Mo NC-309MoL
H Iron 7439-89-6 Rem.(LtHX[) | Rem.(LtMX]) | Rem.(LtHZI)
bzt Manganese(Mn) 7439-96-5 1.0~5.0 1.0~5.0 1.0~5.0
O|#t3t E|EME | Titanium Dioxide 13463-67-7 10.0~18.0 10.0~18.0 10.0~18.0
LA Nickel 7440-02-0 5.0~12.0 8.0~12.0 8.0~12.0
3E Chromium 7440-47-3 16.0~23.0 16.0~23.0 16.0~23.0
22 Mica 12001-26-2 1.0~8.0 1.0~8.0 1.0~8.0
FMUIES Sodium Silicate 1344-09-8 0.5~5.0 0.5~5.0 0.5~5.0
A 5| Ad Limestone 1317-65-3 0.5~5.0 0.5~5.0 0.5~5.0
Ec|=d Molybdenum 7439-98-7 - 1.0~4.0 1.0~4.0
LISE Niobium 7440-03-1 - - -
Est Z& Calcium Fluoride 7789-75-5 - - -
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AWS Classification AWS A5 4 AWS A5 .4 AWS A5 .4
E309L-16 E309Mo-16 E309LMo-16
74 8E CAS No. NC-309Cb NC-310 NC-312
= Iron 7439-89-6 Rem.(LtHX]) | Rem.(LtHX|) | Rem.(LFHX])
o dy Manganese(Mn) 7439-96-5 1.0~5.0 1.0~4.0 1.0~5.0
O|&t3t E|EHE | Titanium Dioxide 13463-67-7 10.0~18.0 10.0~18.0 10.0~18.0
Lz Nickel 7440-02-0 8.0~12.0 18.0~22.0 7.0~10.0
ag Chromium 7440-47-3 18.0~25.0 23.0~28.0 18.0~25.0
2 Mica 12001-26-2 1.0~8.0 1.0~8.0 1.0~8.0
TMLIES Sodium Silicate 1344-09-8 0.5~5.0 0.5~5.0 0.5~5.0
SEEIPS| Limestone 1317-65-3 0.5~5.0 0.5~5.0 0.5~5.0
=g/ Molybdenum 7439-98-7 - - -
Les Niobium 7440-03-1 0.1~1.0 - -
25 &5 Calcium Fluoride 7789-75-5 - - -
AWS Classification AWS A5 4 AWS A5 .4 AWS A5 .4
E309Nb-16 E310-16 E312-16
T4 48 CAS No. NC-316 NC-316L NC-316EL
H Iron 7439-89-6 Rem.(LtHXl) | Rem.(L4tMX]) | Rem.(LtHZI)
bzt Manganese(Mn) 7439-96-5 1.0~5.0 1.0~5.0 1.0~5.0
O|¢t3t E|EHE | Titanium Dioxide 13463-67-7 10.0~18.0 10.0~18.0 10.0~18.0
LA Nickel 7440-02-0 8.0~12.0 8.0-12.0 8.0~12.0
ag Chromium 7440-47-3 16.0~21.0 16.0~21.0 16.0~21.0
2 Mica 12001-26-2 1.0~8.0 1.0~8.0 1.0~8.0
TMLES Sodium Silicate 1344-09-8 0.5~5.0 0.5~5.0 0.5~5.0
SEIES Limestone 1317-65-3 0.5~5.0 0.5~5.0 0.5~5.0
Ecgd Molybdenum 7439-98-7 1.0~4.0 1.0~4.0 1.0~4.0
L2E Niobium 7440-03-1 - - -
g3t Z& Calcium Fluoride 7789-75-5 - - -
AWS A5.4 AWS A5 .4 AWS A5 .4
AWS Classification
E316-16 E316L-16 E316L-16
T4 48 CAS No. NC-317L NC-318 NC-347
H Iron 7439-89-6 Rem.(LtHX]) | Rem.(L4tMX]) | Rem.(LtHZI)
s Manganese(Mn) 7439-96-5 1.0~5.0 1.0~5.0 1.0~5.0
O|¢t3t E|EMHE | Titanium Dioxide 13463-67-7 10.0~18.0 10.0~18.0 10.0~18.0
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HEHS 1 7
Lz Nickel 7440-02-0 7.0~10.0 8.0~10.0 8.0~10.0
e Chromium 7440-47-3 18.0~25.0 13.0~18.0 13.0~18.0
2 Mica 12001-26-2 1.0~8.0 1.0~8.0 1.0~8.0
TAMLIEE Sodium Silicate 1344-09-8 0.5~5.0 0.5~5.0 0.5~5.0
Al 5| Ad Limestone 1317-65-3 0.5~5.0 0.5~5.0 0.5~5.0
Ec|=d Molybdenum 7439-98-7 0.5~3.0 0.5~3.0 0.5~3.0
Leg Niobium 7440-03-1 - 0.1~1.0 0.1~1.0
=8t &5 Calcium Fluoride 7789-75-5 - - -
- AWS A5.4 AWS A5.4 AWS A5.4
AWS Classification
E317L-16 E318-16 E347-16
T4 88 CAS No. NC-410 NC-410NiMo NC-430
A Iron 7439-89-6 Rem.(L}HX]) | Rem.(LtHX]) | Rem.(LFHX])
bzt Manganese(Mn) 7439-96-5 1.0~5.0 1.0~5.0 1.0~5.0
O|#t3t E|EbE | Titanium Dioxide 13463-67-7 10.0~18.0 5.0~10.0 10.0~18.0
LA Nickel 7440-02-0 0.1~2.0 1.0~6.0 0.1~0.5
aE Chromium 7440-47-3 8.0~13.0 8.0~13.0 13.0~18.0
22 Mica 12001-26-2 3.0~8.0 - 1.0~8.0
TMLEE Sodium Silicate 1344-09-8 0.5~5.0 - 0.5~5.0
SRS Limestone 1317-65-3 1.0~4.0 - 0.5~5.0
Ec|=d Molybdenum 7439-98-7 - 1.0~3.0 -
Leg Niobium 7440-03-1 - - -
g3 LS Calcium Fluoride 7789-75-5 0.5~5.0 - -
AWS A5.4 AWS A5.4 AWS A5.4
AWS Classification )
E410-16 E410NiMo-16 E430-16
T8 82 CAS No. NC-2209
H Iron 7439-89-6 Rem.(LtHX])
Uzt Manganese(Mn) 7439-96-5 1.0~5.0
O|#t3t E|EbE | Titanium Dioxide 13463-67-7 10.0~16.0
LA Nickel 7440-02-0 1.0~6.0
3E Chromium 7440-47-3 15.0~22.0
22 Mica 12001-26-2 3.0~8.0
TAMLIEE Sodium Silicate 1344-09-8 1.0~5.0
M3 Limestone 1317-65-3 1.0~5.0
=cl2H Molybdenum 7439-98-7 2.0~4.0
Les Niobium 7440-03-1 -
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NE-HS @ 7
dAxsto 27(7F & Els Aol EaSHAIR.
stetete g doZ {7t UE tHAcid) 52| sEE= 2R E ZE[sto] EatstAIL.
8. mEUX| U JeIEET
7t BtEIEEO| LEVIE, MESY LEVIE S
ST ACGHH 74 MESHr
Ingredients CAS No EU No. TWA ACGIH-TLV cao=
(mg/m3) (mg/m3)
| 7439-89-6 231-096-4 1Y HEA)] NHERS INE=REPE =]
1Yz & F7| &&=
azt 7439-96-5 231-105-1 1 0.02 AHEQS
3[&
O|AMSLE|EHE 13463-67-7 236-675-5 10 [2efd 2 10 INS=RHE]
0.1[7t8M 0.1
LI 7440-02-0 231-111-4 0.2 [E84] 0.2 INS=RHE]
1[35] 15
0.05[2EE IS
ag 7440-47-3 231-157-5 AFM 0.5 IN=R<
0.5[(3 7h&t& =]
22 12001-26-2 - 3 3 IN=R<
TAMLIES 1344-09-8 215-687-4 INE=Rere= IN=REPE = INE=REPE =]
SRS 1317-65-3 215-279-6 10 ANERS AHERAS
10 [E84,&Y4Y] 0.5
o= 7439-98-7 231-107-2 5[284,25%4] 10 INE=R<
05[+8H,5254] 3
Ey
TE7|E0|
Ls 7440-03-1 231-113-5 INE=Rere= -
ME =|oq
UX| 2=
Eszs 7789-75-5 232-188-7 INI=RSPE = - INE=R <
g™ & ¢ 2% - - 5 NHERS INE=R 7=
Lt MEE Z&t zhg
o XtedEty|
- 0| HURtoH EYUZIR] H RIEHT| Al7{oF BtCL.
o 3 Hi7| BxIE MxIEtCE.
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A
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=
Bhol 7=

#%| : ECHA
tZ%4(0), OECD TG 405

=

A ME
b LK

S

23 .24 Alztof

[o]
L

>=

EE XE ATFolA et

: ECHA

!

=
=
=X

=
ClO|AS. /24 ~ 48 A|zZtol| & ato

EX

ol.

=N
HXlE

, OECD TG 401) =

3(S. typhimurium TA97a, TA98,
o

orFt
=

=l

’

t7g10[), OECD TG 471 X

—
2 BX|I=
g 2B

|

T

il

[=]
—

: ECHA

A

: ECHA

1

=X

_|

A

A
o o

!

4

) XE

74
Ix{%40

=

=X

: Guinea pig X &

—

A
T
A

=
A

7t0|=2tRl: OECD TG 401) &

* : ECHA
7

b

k=
—_

=l

=
=

At

:Rat(=%d
: BEEX2:0/0, AF=24 g2, Rabbit, OECD TG 404 X

o
T

: ECHA
o=

74Xl

A
t7ALE

=X

Xx

.|

A
o

:in vitro - 2fEl|Z2|o}

e

1

—

: Rl @13, Guinea pig X
o

ol
TA100, TA102, TA1535, TA1537 & TA1538, CHAHE AH|

: LD50 20000 mg/kg AEE
: LC50 >250 mg/m* 6 hr A&S
F 7EA, 48 AlZE & AFY -

I

o

- 37 :LD5098.6
74

-IARC : AI=2
-OSHA: X2
-ACGIH: XI&
-NTP: A&
-EUCLP: Xt=2

7h A

) 7k

Lict. S22 4 Foll ZM 6 AlzhY, 5 &/F s¢ =

H

ICH 250mg/m3 2| &M H Rt (3¢

knd

250

o
I E[EHE (Ti02) &

—

2|

AlZACt. 2kM LC50
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HEEHS . 7

IEDElA ;- 2RI QIS Mouse, =4 ZIZH AIE(LLNA), GLP, 27!, OECD TG 429 xZ%{ : ECHA
HFOF Ad

[ = =)
- A

-1IARC : RAIEQIS
-OSHA : R2RIS
-ACGIH : A4
-NTP: XI2US
-EUCLP: XIEQIZ
MAIMEZEHO|HY (invitro - HE|Z[OtE 0|88 SFEIH0| Al™: F4(S. typhimurium TA1535,
TA1537, TA98, TA100, CHAFE A7 27|Q10]), OECD TG 471, EU Method B.13/14 %&*X : ECHA

MAIEAM - Mn =E2410] 220 A IHE, | A E= L 9 HE CHEE &3kl Ko/

o

2
QTS OIXIX| AAS. 20|18 88 BF Foiz ofH 2AEMME Mn 2ol EXoi Q&S O|x[X|
FRLRITH F1 M7IIOIA Mn =&2 ol OIS0 Y& O|xIX| gom, X BHHE JFo|AMBt
PSSO BHAE XIAIZAXRICH, 37| dF PHAF REE F I50M XIHEen, X CHHE JFo|M
BH%I2. NOAEL(AIEH &Zd)y =5 g/L air, NOEL(IAI8H &34y =5 g/L air, NOEL(IAIGHR| gt
71, MASH)=15p g/l air, NOAEL =25 p g/L air, ZXISHEE fYUssE QR 25 g/L air (M
of ZtaM 3|7t BIIRK|DH ClntEAHE EE2HE, 25 u g/l air ol A% MZE ofZlolof CHEH Efo}
A7S Ao B0 Qe Xo2 HEXIE & US, NOEL(EHotLE = M) = 15 g/L air,

NOAEL(E{ ot EF = M) = 15 u g/L air, rat, OECD TG 414, GLP xZ*{ : ECHA

qn o? &2
In r&

e

==
EY EZMY7| Sd 18 &) d7F: o7 7|ztset il 59 dF: gig /1 £HoiAM o|40]
YHACX| AZ(EE / W /OECD TG 420/ GLP) &¢: #R2T XM L 29| HFFE= 4 AlZF &Y
T F MM XMHE m ErZt S¢ SSoM Moz EHolct &4 ZIls URXHoRE L&
Sot U FE F H2 V|2t S 7|ISECH olp{E #EES Mx| ™HiE QIFt Wo2 7HFEH,
MM MHStD =& F 1 AlZho] =& 8¢t ZE S=0lM B7HE 2& STt BEEQUCH =&
3 F, DE S22 87 2& & Y FEET XAME LIECH MME A2 0| Atad|vt
FHREUEUCHL £ F 3 UdMEE S20| W2 2S5Elof HYOR LIERCH HolM & #He
o{F2 e Melstne BHAl HAIM o|4o| YAR|X| id&LICHEE /1 =2/ /OECD TG
403/ GLP) % &R :ECHA

EY ENET| B (Htg £&): 3&57| Y AUBA G¥2 UdoZ HS0|E M= 1074 7t
SUE=ESY AY A mztdo| Bl EA| ZHEM H S, HX(7F #R/E HAME DAL 7B

=

AU=. NOAEL=0.7 mg/m3 & &l(0F2H4):
at, OECD TG 413, GLP &% : NITE,

Z
@)
>
m
—
rlo
(@)
(@)]
-
Q
(e
=
5
il
B
AL
ne
Hu
ny
0%
pﬂ
;U

Eolrold : MHEYUS
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0

o

k=1
=,

5

[e)
L

4 : ECHA

X

=
=

o, Ar548E LIEUK]

=% : ECHA
Teig) x
[ZEE

: Mouse (OECD TG 420) % &
AlI¥ZE : Rat (OECD TG 403, Al
IRFZ G A
% : OECD SIDS

: 2%l LC50>6.82 mg/e
=0, OECD TG 404 x &

=

- 27 :LD50 >2000 mg/kg AESE
ol

Bl

[=)
e=}

3474
==

IRFFE A

* : ECHA

I.

A
(=]

<H

—
e

g ozt A
X X|s=1-2, OECD TG 405, GLP x

: E7))

r

Kt

J
[N}

-

<
IH
ol
il

o 7|X| ¢+, OECD TG 403

o, Ar548E LIEUK]

=
=

d -

x| : OECD SIDS

I.

E
-1ARC : 2B
-OSHA: XI&2
-ACGIH : A4
-NTP: Xt&2

Zd4ot

iy
__OD

ol

o

by
N

ofl

00

.

oll
IH

=
—

I.

=1
=

Ol 10p m O[5l X7t 1% Ol4 =

=74
1o
- L O]

-

[eEkSiF |
==

-EUCLP:2 (37|

tet

i
2

A

gdrFet

OECD TG 471, ZQ&A|
k= d

.I

[ |

=

*{ : OECD SIDS

Q10| A|
OECD TG 473 31} CHA}

=

: OECD SIDS

!

=X

54
(=]

=2

Al
1000 mg/kg bw/day(OECD TG 210) X &

AF
o
4 %&*{ : OECD SIDS

.I

(=)
[ |

0| & |X| &t2 OECD TG 425 x

OECD TG 476, A4 0|

DAl

.l

[=|

q
(=

R L (o]

X

QERHE HHO|A
o

NOAEL

AH
2h LIA

0

i

At X2 18 OECD TG 404,

* :NITE

=

* : ECHA

% :SIDS

=

=

=

:Rat X
=

GLP ¢

| LC50 10200 mg/kg 3
xt

x
(A

=
[= B

- 77 :LD50 >9000 mg/kg AES
ol .
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#* : ECHA, SIDS

=
=

81-4 OECD TG 405, GLP

SIDS

0
ol
il

-IARC : 2B

o
of

-OSHA: XI&
-ACGIH : A5
-NTP:R

-EUCLP:2

ol

o

: SIDS

EX

Xx

Z3}, NOAEL = 1.1 mg Ni/kg bw/day (OECD TG 416) (OECD) ZHE 2 Al

ol

(OECD TG416) Z

=
[=]

CHAYAIS A A
NOAEL

# :ECHA

10 mg/kg bw/day x &

:ICSC, ATSDR

x

ol &

e

1|
=

u]

| I&|]35 ECETOC TR33

A
X

M

=

x

=
=

1mg Ni/m3 OECD 3

. LOAEC =

Al

2
=

ICSC, SIDS

o[

oh &

0

Lr
I

U, /421, EU84/449/EWG, GLP)

:Rat (RF0{42

AlSi=E
(==K

- ZF : ALD50 >5000 mg/kg

: ECHA

{

Ex

X :ECHA

=
=

/4273, OECD TG 403, GLP)
0, Xk=4d 93, Rabbit, OECD TG 404 X

* : ECHA
| 7k4™ OECD TG

=
=

5

(1), 24 Azt L4 2™

z40f
="
% : ECHA

g X244 ¢S, Rabbit,
XEX :NITE %

=1
=

=
=

==
z 255

=
=

OH

405 57|

ol

: ECHA

g

x

0
ol
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HEHS 1 7
-IARC : 3
-OSHA: At2Qi2
-ACGIH : Ad

-NTP: Rt=2QIS

-EUCLP: Rt=2QIS

MAMEZHO|HY : in vitro - ZRF MEE 0|8F |TIA 0| AlE: S(Chinese hamster

Ovary (CHO), CHARE47| EtAIQ10l), OECD TG 476 % E* : ECHA

A5 : NOAEL= 44 mg Cr203/m"3 0|1, O|= 30 mg Cr (llyym*30of s & (4 F£= 1E F7
2 %

e A 284, el E= X0 Al E T EFolM skolMd dF¥:S

0:

rir

equivalent or similar to Guideline: equivalent or similar to OECD TG 413 H{o} £7| M=

7t & (Cr()E Hiol SH2= ER/SIAUZ, Mouse ES cell line X EX : ECHA

EY EMEIISEd (1 38 &) 37 MY 22 §o{ 15 & F, ZE JHAOIA EtH 2H[7t
2

=
o | o
of 8 AlZh XISEIUS. 7 F0d =% & 10i2/el & M=o Hu|7t
=

R, o %, 8 Alzt 3¢t 1 ot2|9f el

FEO0| 4Z.(EU: 84/449/EWG) &¢: R& 81 #HE LY FF= =& ¢ 4 oizlel &% 2 2 of

2o £ =& 7t 7SR, 1 OF2le] YoM RHAIZF 2RO = XF E= LHHE

E 7|zt 3¢ RAME Uy HFFE= HEEX| AgCt =FE ¢ 10 Ot2| 8 F 7 Ozl HelQ
M dE0| HEEUD, =E 1 dmy ol ZE S=E0M =M UEQ|

of Mzl 2, § ¥ =2 o
o}

(=
2t
m
S
0

(3/10 =0l 10 U7HX]). /
| &Lt So{zl HIZ, st &
HZo| UMK o] xelet T
| erok&LICH(BHE | £Z/2-7 1 OECD TG 403/ GLP) % &% : ECHA

H ENMET| 54 (s &) . R (EH7IEF=E504): chromium oxide o &2 H|T™ =X|2HF
1368 mg/kg/day(M), 1216 mg/kg/day(F)) S == BEEIX| A%2MH, Ol= chromium oxide 2| &= &

8d, oAt 4A| ol880l olsi MTEE, Rat EUOIEHS): 7MY K2 ETFEOIM SHE(R/+Z)0l A

X
>
Al
nx
n
=)
rr
)
4r
AL
lo

E20|M H o =AM ojodnt

2|
o T =
oM ZEEIRELICH & S22 FHY

|H
o
O
I
ot
il
0 T

> [0

L

r

7t ¥BEHSo| EEE. SiY dFof WEM IAF(N) AsHE0| CHEt LOAEC & 4.4 mg/m(3 mg
Cr(ilym)2, AxMZ& =9l I F () AstZ0] CHEF NOAEL ECt =X| 2f2 7ts40| Hol, 1ol
S wHsto| MzZregnt "Iz 242 LIEHE, Rat, OECD TG 413 % EX : ECHA

IEEAM = XI2M - X202
At Ead FE X2Y  REAUS
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-IARC : At=2
-OSHA: A&
-ACGIH : XI=&
-NTP: A&
-EUCLP: Xt=2
oFZto| reticulinosis =

o
|

Aby AL

¢)

-IA'

[=|

=

LFRFE Al

I.

—

1 : SIDS

1 : SIDS

Ex| : SIDS
BE xE

- Rat (MR 2.0) %Z

b

o
i

FEE7|7t

o

t, & 50% O
A

=
S
X
=

4
o]

k=x
[ |

=2 : MR(Molar Ratio, 2H|)2t sTof et E77|0d CH
: At ol M

== -
SRAY EE X3y

| foteld

- 727 :LD50 3400 mg/kg &l
I

LtEtE. EZT7AHAM MR 1.6 O]
-IARC : RI2

-OSHA: xt2

-ACGIH: Xt&

-NTP: Rt&

-EUCLP: A&

¢)
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o
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o o 1>
Jn

0z

dm - Jm

ok

FH

silicate
Ao Z HFHA|F{ o]

0§
O
x

: Sodium silicate(5-36%, MR 1.0 0|47} &%
Mol LEZ QIFt FQl(aspiration)2 2

|
2HY

2718

IR

>
py)
o
1
IﬂJ

-IQ
OSHA: XIE2QS
ACGIH : KI‘E HI\%

Z
_|
0
>
Hu
50
10

.-
C
i ®
0x T
>
Hu
£0
i

O
Jm Jm oz
od o 1> J

O O

N s

i n ro
Fo

=
uf}

O
H

0x

I

=

- 83

kH
2
02

=5
1
0

ol
=
0x

I 4o
gI:I
0%

i

b
u
0
oo

o
H’
@I

NN
Jn o
0X 0%
==
Jr

>
b
50
ajo
H'
Iy

02
ot

>
Hu
0
i

0z

LD50 >2000 mg/kg AIEE : Rat (BHE /4, ALEQR

CAS No.7439-98-7) XERX ECHA

Al S : Rabbit (AU,

: LD50 >2000 mg/kg

- NOAEL(180 d)>159 mg/kg bw/d(X| T
= A

silica 2| 2T Z HMEE 4509 1

OECD Guideline 402, GLP,

Igo| o

Ojo

SE) OfME o

-

2 =
E

F

—

E8H 500ml E &Z! 68 M2
MIEATE HA sodium silicate

ol o
AlZrotofl RAIARE K EH -

1S, OECD Guideline 401, GLP, SAI=E

FAZEE CAS No.




CHOSUN WELDING

MSDSH & : AA05999-0000007000
S &OUME AKX F |=xs:cswoor
(Material Safety Data Sheets) [H#=«X :2026.01.23

=
HEEHS . 7

©)

7631-95-0) x &% : ECHA

- &% 2% LC50>3.92 mg/e AHEHE : Rat (MTSIZ (OECD Guideline 403, GLP) (A= & CAS No.
86089-09-0)) X E* : ECHA

IRREAY = A3 0 EVIE 0|88 IRERAMKIZYE AyEZAN xt3o0| YHL|X| 2HS(OECD
Guideline 404 , GLP)(R A= & CAS No0.1313-27-5) X : ECHA

Alo|- _',—__J.\_AI- L= 7(|.;|Lg| : 577|§ |9"ﬂ|' A|°|- L A/Xl.:!.)H AI%-I7=|_T|_|. X|-;’|-A'|
A

L

I1H>|I

TS

s&7|0

goald - 7L ozehe o8t m|fotald AlMZAn nieldo| ¢ x| o2
(OECD Guideline 406, GLP)(SAIE2 & CAS No.86089-09-0) X Z%{ : ECHA

HFOFAd

[ = =)

- ArfotME M - XIE QIS

-E%i%$1ﬂ 2

=
-ACGIH : RtI=2QiZ
-NTP: RI2Q1IZ
-EUCLP: RIEQIZ

MAMEZHOIHA - AlRE i DEES 0|88 STSUHOIAR ZAt CHAIES |Fo &Eelol S
M(OECD Guideline 471, GLP)(RAFE E CAS No0.18868-43-4), AlE# | ZRF RTXIESHOIAIEZA

ot CHAEES |50l 4ateiol S44(OECD Guideline 476, GLP)(R A2 & CAS

MAISM  HEE 0|83 MAISMAIZHZAD NOAEL> 60mglkg bwiday (Z& (& AANT A U A
" = 21 8T (60 mg / kg BW /D) HHEFT[of Eutol o{d Q&S 7|HH)(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)(fAFZ & CAS No0.10102-406), =
E Oo|8E WEHSMH/EZEIIEY AIRHZAn o4, YESY/2AMS4A NOAEL> 40mg/kg bw/day(OECD

Guideline 414, GLP)(AF= & CAS No0.10102-40-6) % E#*{ : ECHA

EY EMEY S84 (1 & =B) : EMYITUEY AHAD FRARA, AXIEH, Ex 3EST
A, ot o, AL AFZH(OECD TG 401, GLP)(SAFE R CAS No.7631-95-0) 2MEUSMHAIH AT

N

|Z %&#* :ICSC ECHA

EX EXMAY| S (B2 L5) ;. dTEECE AYEADL £ s

I
(=]

ulo
111

#F|ZtA NOAEL=17mgl/kg
bw/day (nominal)(OECD Guideline 408, GLP)(f A2 & CAS No0.10102-40-6) JI|EtE =& AlHZAD +
W F2l s£2e| &7, NOAEC> 100 mg/m?® air (nominal)(OECD Guideline 413, GLP)(RAt2 & CAS
No0.1313-27-5) &R : ECHA

Eolrold : MHEYUS
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-IARC : Rt&2

<

ox

-OSHA: Rt=&

2
=

.I
A

o
H

-ACGIH : Rt&2
-NTP: At=

o
of

T

oz

-EUCLP: Rt&2

0|

4

7t) 23t

0

)i

. International Uniform ChemicalL

!

X

- A7 : LD50 4250 mg/kg AEE

Information Database(IUCLID)(http://ecb.jrc.it/esis)

Information Data

OECD Screening

Set(http://cs3-hqg.oecd.org/scripts/hpv/)

Information Data

OECD Screening

70

J4

1t

ol
i

Set(http://cs3-hg.oecd.org/scripts/hpv/)

ol

0
ol

.

afl
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27

- ACGIH : A4 (Fluorides)
-NTP: xkﬁ%ﬂ%
-EUCLP: A2

_ AHAIA-||iH=|o|$d
o MAEY:

[o] X=2
Ls 3 -

£ =P

ChemicalL

Am - Jim
o o oA
I:I:I

o
1]

O
N 1
m

Fatd -

12. &40 Ozl

7t dESY

7h

o oiR

=
=

o) 7|‘7|‘E

=

Lh ¥

= /T
o XF :
[m]

-

Zt

20 mg/L for some days during gestation):

EMFEII SH (138 &)

Myl 54 (H._fg LE): REQS

#olld B : R=QS

oM,
Information Database(lUCLID)(http://ecb.jrc.it/esis)

0#1}0' xlol. I:IH:I- O#okol

EUA 7IEE KSE

E) &% ECHA
Z%{ : ECHA

o O0{F :LC50>3.6 mg/¢ 96 hr Oncorhynchus mykiss

(OECD TG 203, EU Method C.1, Ht
: EC50 > 100 48 hr Daphnia magna
(OECD TG 202, EU Method C.2, K[54,
o Z/ :EC103.4 mg/t 72hr (OECD TG 201, EU Method C.3 (Algal Inhibition test), X|s=4l, Er

o UAR

XEX : ECHA
Cl) OlAtStE[EMS

BR] AL

InlF 33
E

olA
=

=

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

©)

N
=

P
u

@)

o
=
2 rC
Jf-:"llmg

O
Iy
=

: AFRQIS

: LC50 > 500 mg/¢ 48 hr Daphnia magna %Z*{ : ECHA
: EC50 > 50 mg/¢ 72 hr Selenastrum capricornutum Z%{ : ECHA

:NOEC 0.04 ~ 1.1 mg/¢ Brachydanio rerio %Z&#*{ : OECD

NS
X

*

=
=X

B4 GLP) %% : ECHA

2|0l CHet Hiote| AtLrE
x

: International Uniform

: LC50 8.65 mg/¢ 96 hr Oncorhynchus mykis(X|s=4), B) xEX : ECHA
: LC50 106.3 mg/e 96 hr (BFX|=4]
EC5018 mg/e 72 hr (OECD TG 201)

Et4 GLP) % &% : ECHA

, GLP)
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o & :(88.2pu g Nil-1Pseudokirchneriella subcapitata) %Z* : SIDS

oh) A&

o O{F :LC5013.9~210 mg/¢ 96 hr (52t 40.5 mg/e ) XEX : GESTIS

{2t/ :EC50 17.7 ~ 18.9 mg/¢ 48 hr Daphnia magna (X|4=4{, growth media with ultrapure water)
XERX ECHA

o ZE&F :EC500.1~17.8 mg/e 72hr (GESTIS, ¥7t:8.75) % EX : GESTIS

@]
N

Hh 22
o OfF : XEQIZ
o UAUF : AEQIF
o ZTF : XA=RQIS
Al TAMLIEE
o 04F :LC50 1108 mg/¢ 96 hr Brachydanio rerio %Z*{ : SIDS
o ZZt|{ :EC50 1700 mg/¢ 48 hr Daphnia magna XZ*{ : SIDS
o Z/ :EC50345 mg/t 72 hr Scenedesmus subspicatus &% : SIDS
of) A43|A
o OfF : XEQIZ
o UAUF : REQIZS
o ZTF : XA=RQIS
A 2eleH
o 0{F :LC50609.1 mg/¢ Pimephales promelas
(OECD Guideline 203, GLP, fAIZZ CAS No0.10102-40-6) xZE*{ : EHCA
o ZZH{ :EC50130.9 mg/¢ Daphnia magna

(OECD Guideline 202, GLP,RAtZ & CAS No. 10102-40-6) x&E*{ : ECHA
o Z&F :EC50289.2 mg/e 72 hr 7|E}(Pseudokirchnerella subcapitata, OECD Guideline 201,
FAFZE CAS No.10102-40-6) % EX{ : ECHA
) L=
o O0{F :LC502589.695 mg/c 96 hr 7|EH(Neutral Organics :Fish)
% E X : Ecological Structure Activity Relationships(ECOSAR)
o ZZI{ :LC501123.959 mg/c 48 hr 7|Et(Neutral Organics:Daphnid)
% E*{ : Ecological Structure Activity Relationships(ECOSAR)
o ZR/ :EC50247.252 mg/e 96 hr 7|EH(Neutral Organics :Green Algae)

% EX : Ecological Structure Activity Relationships(ECOSAR)
Fh
[=]

N
THT
fon
)

O
o
e

: LC50 15406.743 mg/¢ 96 hr % E=X : Ecological Structure Activity Relationships(ECOSAR)
: LC50 13813.729 mg/e 48 hr xZE*{ : Ecological Structure Activity Relationships(ECOSAR)
: EC50 7444.076 mg/¢ 96 hr % & =X : Ecological Structure Activity Relationships(ECOSAR)

S IINEET!
=

o
Py
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7h A

o MFRY: XA=US
o B : R=EUS
L) &k

o TR : ARQS
o EBdaliY : R=QT

oh 2§
o ZrFM :0.23log Kow %EX| : Chemsrc
o Eoid : RIEQIZ
b 22
o TRM: AERUS
o Ealid : RIRUS
Al FAMLEE
o TRY (AT WD)
o B : REUS
of) 43|
o TRM: AEQUS
o EsiYd : R=S
ih szlgd
o HFRY: KR=US
o Bsid : R=EUS
) LIE
o ZFM :0.23log Kow %ERX : Ecological Structure Activity Relationships(ECOSAR)
o =oid : RIEQIZ
7l 28t s
o TR :-0.58 log Kow % EX*{ : Quantitative Structure Activity Relation(QSAR)
o 2sid : REUS
Ct M2 s54
o sFY 7t -< %EXM NITE
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A& :1(BMF) x&%*{ : ECHA

FULES - (FUHLEER %

M A K

r

M
10l

=

A
=
o HdEY : LIRE

gt EY olsd : g7t

at. 7|t faiSE

2 MFA Aoz WEA HEEE
&0l, guinea pig & O|88F AlRolM LIEFRICE Ol2EF AME EOzZ 5542
SUCR2 oldE) x&EX :SIDS
2l=2El: 4.9 (L/kg) xEX : ECHA
Q8 :3.162 % E* : Ecological Structure Activity Relationships(ECOSAR)

: (Cut-off value=0.4357; 3l &J(BIOWIN 5))

: (kd= 2F 994, OECD TG 106) x&*{ : ECHA

LS :

-3.162 %Z* : Quantitative Structure Activity Relation(QSAR)

My

*{ : EPI Suite

0.199 xE*] : Quantitative Structure Activity Relation(QSAR)

- LIZ : o1& NOEC28d=21.7 mgNi/L ASTM 2004, APHA 1998, GLP,

0{F NOEC40d=0.0036mgNi/L- A}
EH{S NOEC22d=0.0264 mgNi/LEPA/600/R-95/136,
EHE NOEC40d=0.040mgNi/LR Al

- Eggd

nickel dichloride

nickel dichloride XZ&*{ : ECHA
Al . 0{F:0ncorhynchus kisutch, NOEC, 28w, => 19.5mg/L, SAFZZE CAS No.10102-40-6,

£+ 2t F/ :other: Chironomus riparius, NOEC, 14d, =393mg/L, other guideline: OECD

TG 218, |At CAS No.10102-40-6

Z & :Dunaliella tertiolecta, NOEC, 72h, =938 mg/L, ISO 10253, A2 Z& CAS No.10102-

13. HZ|Al FoAtE

7h HI7IEE - 7| EEHE HAIE 82

LE. HZIAl Fo| AFE : I7|S & 2o HA|

14, 250 HF HE
7b ol M3 - BT eig
Lt g0l MY MxMH . 3
C}. 2&0lMol 28 5
2t 87152 : #Y ¢ig
of. Y 2 27 : HlF
H. AFRAF 4 F= 24 £

40-6 % EX : ECHA

7|3 Al2.

=
=
22 =X|5t1 [MIEAL.
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Nyes 7
Lt. stst= Zz2|YHol olgt 7 T S
Ct. iserdaz(dol offt 7l : HEo| 1Z0| gl Y i3,
£3YH CAS No A
S| Iron 7439-89-6 XM2®F HE 500kg
a7t Manganese(Mn) 7439-96-5 27 348 500kg
ag Chromium(Cr) 7440-47-3 257 Z4& 500kg
TMLUEE Sodium Silicate 1344-09-8 HIQI& =2
solg2d Molybdenum(Mo) 7439-98-7 27 Z24E 500kg
2t 7|2 #elHof ot #A
Y CAS No. A
A Iron 7439-89-6 PNEShiE A=
LIZ Nickel(Ni) 7440-02-0 NEsb: AR
=5 Mica 12001-26-2 XHH 7|2
TALIEE Sodium Silicate 1344-09-8 XHH 7|2
== Molybdenum(Mo) 7439-98-7 X HEH 7|2
of. ZIEt = & A=FHof o/t #A : HEo| dZ0| gieH i eis.
o DO|2HE|HE(CERCLA T7H): 3 & 2267.995kg 5000lb, LIZ! 45.3599kg 100Ib
o EU EREEEY=RZEM) : LZ Carc. 2 STOT RE 1 Skin Sens. 1
o EU ERHE(RIEET): LA H351 H372 ** H317
16. 1 8to| & ALE
7t RI2Q| EX
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=
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EU #13 Regulation(EC) No. 1272/2008
EU & Directive

T Al A 2020-48 5 (3t
Al Al 2025-50 & (3t
4 A4 2|(ACGIH, www.acgih.org)
42H2[= (OSHA, www.osha.gov)
& (http://ncis.nier.go.kr/ncis)

£ 2T MIE & (http://www.kosha.or kr)

==
74 AH
==

&

>

do
0:

A

.i

-°r|

r

ra |-lI

== A|AE(http://www.nema.go.kr)
2IEFX(NTP, http:/ntp.niehs.nih.gov)
E(http://www.law.go.kr)

120204 09 & 25 &

XtZol et 7|F)
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