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2.2.4.1. Kl

P201 AIE & FZ2 8 AE E20IAI2.
P260 =& -Z-JIA-0IAE-SI|- ATHO0IE S2UGHA OFAI 2.
P264 F g F0le= T2 FRIE EHOl A2A2L.
P270 O MIS= A2 U= YHLU, OFAIHALE SHGHA OHAI 2.
P280 B -BSo-HotA - CtHBSAE ZEZSIAIL.
P285 &I & T X %= RUAN=E 80| ESPRE =HEZOIAIL
2.2.4.2. s
P304+P341 S0l S=S0| HAHARKXH pMHsS ZIJF Yes 22 £J|110 SE6H)| 2
N2 oHE 2 FGHAI2.
P208+P313 &= = &80 RHEH QSN Ql ZH-FOE BOAIL,
P309+P311 ==L HL}I SHES L)) QS I|2(2ANS RES BOAIQ.
P342+P311 SEJ| SA0| LIEILIAH SIS I 2H(2J AN RS BIOAIL.
P302+P352 LI N S2H L& HIS2 22 ACAI2L.
P333+P313 IR X=24 L= =0H0| LIEILIAH s A 0l XX|-XAHZ2 H6HAIL
P363 CIAl AIE2d @dE 222 MHIEGHIAIL.
2.2.4.3. &
P405 Y SotH H&ESIAIL.
2.2.4.4. HD|
P501 (&&d 270 HAI= LHZ0 ) 2SS 215 HIIGHA 2.
2.3. fdl-A8d =FII=0 Z&XgE= JIE |Soll-FIEgd
ot=aZHE (Arc Ray) & AIHE (Spatter)= =1t HIEE &=AAZ &= UAS.
HIZE 2olst HEAIDE SEE =~ AS
X HE0 O)et Fofl-HELE BEF7/= NEI FCOFE, PHEZEE HEE J/HE.
AL
NFPA A= 22 ST =P
a3
1) LIz oo
(Nickel;Raney nickel) 0 A=BS 1
2) 38 e
(Chromium) 0 AEBS 0
3) Scled 2o 202
4) 0| MHSHEIEHS e
(Titanium Dioxide) 0 AEEIS 0
=
5) & 2 nzos | mass
(Iron)
) 212 e
(Manganese) 0 NEUS 1
7) LIS
(Niobium) 1 3 0
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60 ~ 70
17 ~ 22
4~8
1~5
1~5

10~ 15

EU No. / KE No.
231-111-4/KE-25818

231-157-5/KE-05970
231-107-2/KE-25427
236-675-5/KE-33900

231-096-4/KE-21059
231-105-1/KE-22999

231-113-5/

Cas No.
7440-02-0
7440-47-3
7439-98-7
13463-67-7
7439-89-6
7439-96-5
7440-03-1
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lEIEls
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8. s =8 Z IHolIESsH
8.1. 3I&t2 & LEI|IE, M28N L EI|ES
X HEN Yt EEI/= N2 A0 Z, PHEELY INHEE J/IHE.
8.1.1. LIZ¥(Nickel ; Raney nickel)
O =W 78 : TWA 1mg/m LIZ(25)
O ACGIH =& : TWA 1.5mg/m’
O MISN =)= U428l
8.1.2. 3 S (Chromium)
O 2W 73 : TWA 0.5mg/m AS(25)
O ACGIH =738 : TWA 0.5mg/m’
OMEsI L 2)|&: Az8ls
8.1.3. =clEd(Molybdenum)
O =2 73 : TWA 10mg/m (E=2&), TWA smg/m (S EH 2&l)
O ACGIH #& : TWA 10mg/m’
OMEsIy L &2)|&: AzadsS
8.1.4. Ol &t3LE|Eb& (Titanium Dioxide)
O =3 78 : TWA 10mg/m’
O ACGIH =738 : TWA 10mg/m’
8.1.5. #(Iron)
O =W #&8 : =282
O ACGIH &8 : Xt=28l3
OMEsIN L 2)|&: Azads
8.1.6. &2H(Manganese)
O 22U #& : TWA 1mg/m, STEL 3mg/m (&)
O ACGIH #& : TWA 0.02mg/m*, TWA 0.1mg/m’
O M2 2)|&: N=8S
8.1.7. LI2&(Niobium)
O =W & : XNZe3
O ACGIH & : Xtz 8lsS
OIS t2)|&: AMHz8lS
* 828 8
O =Wl & :
- TWA : 5mg/m’
- STEL @ -
8.2. &2l
MNZE A8 S0l Fa 2 SHS oAl OtAI L.
QIE 2= =2 SAl MAGHAL.
QHE =2 HAIE & BIE Al MEGHAIL.
SA M MY T ES AOAL.
8.3. §&EE 3&t& el
= Y UE SOt =24 HHIIEXE AFSoHAIL
SAHIIIEX S X0t Hegst HH350] FAEESE 220tAIL.
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F21 0l

IF, NOAEL = 1.1 mg Ni/kg bw/day (OECD TG 416)
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ro
w

== EES 202U JIs4H0l US. AZH JIE A=2sS Lo
HAIPZ =2 S 152 S2H SAIZNAl Eto| 2H|, E2 015 SEE =t
O EFEXAII=EH (B2 = 5)
HEE (o2 AP HEAMI|FASH AE 2 S4 H&F ¢S NOAEL = 1,368 mg/kg
bw/day%=21, 1,216 mg/kg bw/day
HEE (Hatoz EQ TEAIIMNASE AME 210, JIHE 25680 2ECJA2H, H e
HAS IS HAEHS LOAEC = 4.4 mg/m3 SAFS & : chromiumlll oxide OECD TG 413
O Eo x4 : MH=els
O JIEt Rl Hek: A= S
. S2| BH(Molybdenum)
O34 s4

=
Z 7 1 LD50>2000 mg/kg Rat (SHE /==, ALZ 8IS, OECD Guideline 401, GLP,
S AHEZ& CAS No. 7439-98-7)
— &1l : LD50>2000 mg/kg Rabbit (AtZ 1S, OECD Guideline 402, GLP,
S A2 Z& CAS No. 7631-95-0)
£¢ 1 LC50>3.92mg/4 Rat (A2 1S, OECD Guideline 403, GLP,
S A2 & CAS No. 86089-09-0)
O L% 244 £= I=4
ENE 0|88 NIRRAL/NIE &2 A=0] ALK ES
(OECD Guideline 404, GLP, A2 CAS No. 1313-27-5)
O AlsH S &A= JI2A

ENE Ol=¢8 gt =& AgZ N A0l 2FLX US

/=4 A
(22X 0.33, Z2LUF3S 0.33, 2EINAH)
(OECD Guideline 405, GLP, R At2& CAS No. 1313-27-5)
=d & cdAEgEL 2X
O 387 H2d : I=8lsS
O Oo= uely
JILIO()S 0/ 28 IS UeE AIZZ 0 UIH0l ALK $S
(OECD Guideline 406, GLP, =S AtE2Z CAS No. 86089-09-0)
O ggd
- UELSE A2
O YANE SH0lEd
AE IANE 210 AL f

A e
o

S 70 28101 54
3-4)
A

FpOf

(OECD Guideline 471, GLP, R At2Z CAS No. 18868-4
ANg2t Ul IRF RANSHBEOAS 2N HAHES 720
(OECD Guideline 476, GLP, S At2Z CAS No. 10102-40-6)

o 2801 54

0|28 MASHAIEZ I NOAEL >60mg/kg bw/day (D& (= MA)D Xt
& & 210 2 (60mg/kg BW/D)OIA ZE=I(2 S0 HE S&2 I8
(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, S At=2& CAS No. 10102-40-6)

HEES 0188 LLSH/FIIEE NSLD 0148S, LLESL/2HES

NOAEL > 40mg/kg bw/day (OECD Guideline 414, GLP, SAt=2Z CAS No. 10102-40-6)
)

MEJ=EM (158 ==
PIdE=sd AE20 A28 XA, AHKTES, E=, =5 24, o

I,A
[E=] , L O T,

o]l

fol
o
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A A AFZ (OECD TG 401, GLP, SAI2Z& CAS No. 7631-95-0)
SHEAUSHAEZ DY D&
O SEHEXHMISYH (B2 &)
AR LS Ag2Z2D 321 e SAIEF 24 NOAEL = 17mg/kg bw/day(nominal)
(OECD GUIdellne 408, GLP, R AI22Z& CAS No. 10102-40-6)
AR LS A2 2321 22| =2 =, NOAEC >100 mg/m* air (hominal)
(OECD Guideline 413, GLP, SAI22Z CAS No. 1313-27-5)
O Eo x4 : MH=els
O JIEt Rl Hek: A= S
11.2.4. 0| &H3HE| EFas (Titanium Dioxide)
O34 s4
- 23 LD50 >5000mg/kg Mouse (OECD TG 420)
- &1 u=2gle
- 52 : 2& LD50 >3.43mg/¢ Rat (OECD TG 403, AL S)
O 8Ad £= =24
E)NZE 0|26t IIERAN/IN2LAEE, MH2HS LIEHHK 22, E8HX4=0
OECD TG 404
O algt = &4 = =24
E)IZE 0|26t Aot &= &4/ 24 A2 X242 UEHUHA &2,
208 L= = 1-2, OECD TG 405, GLP
O SEJ UL MH=8ls
O e ol
JILIOIIOE 0|26t MEUIHAIE§Z N DU S LdOI|X £S5, OECD TG 403
O gy
- NELSHEA 2
- |ARC : 2B
- ACGIH : A4

O MAIKIE S04
ANEZ U DIM2S 018

o=2=

A& OECD TG 476, &

o

SHSAHHOIAE OECD TG 471, ZERFA

H

I

FHX=SAHEHEO
e OECD TG 473 21t A2 d =22 2H B0l 84,

A0l & Al
M W SAKO0IY A, 28AEZ210 54
O da=sd
SCE OlSE HAEESEAEZ N, 2od5d, SFHga S 80| 22 EHX @ES.
NOAEL = 1000 mg/kg bw/day, OECD TG 210
O EZHERFII=H (18 &5)
HCEOISE SEEASHAS 2, AL S22 datet FZA S H 0l
2E X ES. OECD TG 425
O EZHERFII=SH (==
SHEE 0lsE EA=ESY

)
ANEZ I ARSI BOHE Y80l HEEX 2.
G

=
O
>
m
—
Il
N
~
(@]
(@]
(@]

m
O gtlmold : IH=8ls
O JIEt Rolld det: UH=8lsS

11.2.5. E(Iron)
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M
- &7 : LD50 98600 mg/kg Rat (OECD TG 401 ===)
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LI Z! (Nickel ; Raney nickel)
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O 01& : LCH0 2589.695 mg/g 96 hr J|EF (Neutral Organics : Fish)
O 225 : LCh0 1123.959 mg/¢ 48 hr JIEt (Neutral Organics : Daphnid)
O X5 : ECH0 247.252 mg/g 96 hr J|E} (Neutral Organics : Green Algae)
12.2. &84 Y 24
12.2.1. LIZ(Nickel ; Raney nickel)
O &EYH, 2ild . =SS
12.2.2. 3 2(Chromium)
O &F4, 2dld : IHEQS
12.2.3. 22l Ed(Molybdenum)
O &FA :log Kow 0.23 (=& X)
O 24 : XMH=28ls
12.2.4. Ol AFSHEIEFE (Titanium Dioxide)
O &RY4, 2dld : IE8S
12.2.5. E(Iron)
O X2A, 2614 : Hage
12.2.6. & 2H(Manganese)
O &F4, 2old : IH2S
12.2.7. LI22(Niobium)
O &=24 :log Kow 0.23
O 2ol : =28l sS
12.3. 254
12.3.1. LIZ!(Nickel ; Raney nickel)
O =s=4, MEdllH : XI28S

12.3.2. A& (Chromium)
O ==4, M2dld : XII2gS
12.3.3. =228 (Molybdenum)
O =s=4, M2dlld : 1I2gls
12.3.4. 0| AFSHE|EF=(Titanium Dioxide)
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' The restrictions for nickel under Title VIl of REACH Regulation.
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AAE (http://ncis.nier.go.kr/main.do)
S A HE L (https://msds.kosha.or.kr/MSDSInfo/kcic/msdssearchlLaw.do)
S AAE (http://hazmat.mpss.kfi.or.kr/material.do)
12016, 4. 7.
IXF: 3XOHE, 2021. 8. 10.
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