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P260 =&-E-JIA-OIAE-SJ|- AXg 012 S20tHAl OHAIL.
P264 F= =0z e FFE EHMol A2AL

P270 Ol MIZ= AMEE WHoil= ZHILE, OFAIILE X 0HAl OFAI 2.
P280 ESsEL-E2So-EHH -QHESAE HEGHAIL
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o3& A (Arc Ray) & AINEI(Spatter)= =10 IR E &=4AI2 &= US.
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45 ~ 55
20 ~ 25
8~ 15
6~ 10
3~6
1~3
1~3
1~2

2~5

EU No. / KE No.
231-096-4/KE-21059
231-157-5/KE-05970
231-111-4/KE-25818
236-675-5/KE-33900
231-545-4/KE-31032
207-439-9/KE-04487
215-691-6/KE-01012
231-105-1/KE-22999
232-188-7/KE-04538

471-34-1

Cas No.
7439-89-6
7440-47-3
7440-02-0
13463-67-7
7631-86-9
1344-28-1
7439-96-5
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8.1.1. #(Iron)
O =2 78 : TWA 1mg/m’
O ACGIH & : It=28l38
O MEsd LE2I|&E: X283
8.1.2. 2 &(Chromium)

O 2 #& : TWA 0.5mg/m* (
O ACGIH #& : TWA 0.5mg/

SPNE=SA
)

A)
-/

=
o
O MEstd LEI|&E =
8.1.3. LIZ(Nickel ; Raney nickel
O 22U 78 : TWA 1ng/m (25)
O ACGIH =& : TWA 1.5mg/m’

O d=st8 L2J|&  A=8lS

8.1.4. Ol AHSHEIEF= (Titanium Dioxide)

O =W =& : TWA 10mg/m" &t 2

O ACGIH 7#& : TWA 10mg/m’
O dsstd &2J|&: N=8lS

8.1.5. &3t 74 (Silicon Dioxide)
O=2U 7E: XIH=elsS
O ACGIH & : Xt=
OMssty &)|F: XIS
8.1.6. Ef&t2I & (Calcium Carbonate)
O =W =& : TWA 10mg/m

=0y =2

O ACGIH & : Xt=8l3

O dsst™ =2J|& &

© 0
010

()
=83

8.1.7. &3t 20| & (Aluminum Oxide)
O =3 78 : TWA 10mg/m’
O ACGIH 7738 : TWA 10mg/m’
C=2J|E . ANZAUS

Od=sty &

8.1.8. &2H(Manganese)

O 2 #& : TWA 1mg/m, STEL 3mg/m* (
O ACGIH #& : TWA 0.02mg/m’

()
=93

OMzssty &)|&: Xt
8.1.9. 232 &(Calcium Fluoride)
O =W & : XNZes
O ACGIH & : Xtz a3

2
AL
O d=std L2JIE
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9.12. 8= : sizeis
9.13. ZJIYE : sHeis
9.14. HIB(2=1) : B822 H2YUS
9.15.n RELS/S SHH 4 : Hels
9.16. XtoIEts 2% @ el
9.17. 2% : Heis
9.18. BZ : el
9.19. BN : 222 N2US
10. o34 2 etS4d
10.1. BH8H X O F &
UULR Ol RO A O
10.2. RHEISO| IHsA
SHA OAZA, 013, ANE, 2240, 8 L JtA @A
10.3. I 3H0F & X2
SHINSEY BES NN
10.4. IGHOF & SF : &, FII, AEHH
10.5. (2)23 Al M&G= RHSE
Ao MHZ (01ASIEL, B)
SHXY S0 24 M2 & L IHAI} MA

11.

Jn
ox
=
33

0l

o
X HEQ 2t SHFLENSI YCCZ, A& A2 5 I/ &
11.1. JIs4d0| =2 =5 &30 &8t &8
11. ’_é*(lron) nzgs

11.
11.
11.
11.
11.

(Chromium) : Xt2 8l
I(Nickel ; Raney nickel) : Xt& &}
tSLEIEF= (Titanium Dioxide) :

2 (Silicon Dioxide) : XM= 8ls

& (Calcium Carbonate) : Xt28S
=

rZ@r;nEUHU
W 4 to

ju

>'<_L_L_L_L_L_L_L_A._I.—L
COOONI@Z@FI@ZN%
[z

11.1.7. &5t 2 201 & (Aluminum Oxide) : XIZ2SS

11.1.8. &2H(Manganese) : XIS

11.1.9. 232 &(Calcium Fluoride) : X2 S
A LMol=E &, JtA, HXIE UL ELolH 8IS, 2E, 852 SEE 4 U°H
Ol 242 2totd, 29, [|fHES SEE 4+ US

11.2. 24 Soild &
11.2.1. E(Iron)
O =4 s4
- &7 : LD50 98600 mg/kg Rat (OECD TG 401 ===)
- &1l : LD50 20000 mg/kg Guinea pig
2 2& LC50>100 mg/m 6 hr Rat

(OFRA, A, JILITD S U89 AN BE02 220

Ja

E56tA &£ 3)
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chromium chloride, OECD TG 474, GLP
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SS)| &84, HAE KRS ICSC2001 ECETOC TR33
=2 LR 2SS4 2 H A2e IS TH, 8 g5 885 2MAIZ.
LOAEC = 1mg Ni/m3 OECD

O SRl : NI=AS

O JIet Roild dek . A=8 s

11.2.4. Ol &AFSHEIEFE (Titanium Dioxide)

O34 s4
- 33 LD50 >5000mg/kg Mouse (OECD TG 420)
= N ENI=R =
- 52 : 2& LD50 >3.43mg/¢ Rat (OECD TG 403, AL S)

OlIY 8Ad = =24
EJNE 0|28 IERAM/IN2AAIEZ D, IH2AHS LEHHX 22, £t X4 =0

ENE 0|26 4t = 24/ =4d A Z, =4S LIEHWHX %238

Z9e XN+ =1-2, OECD TG 405, GLP
O =38 #2014 : UH=8S
O n= gy

JILIIE 0|88 IIRHHAIEZ2 Y LIRNCEdS d2IIX &8, OECD TG 403
O gy

- ANEESRIA 2

- IARC : 2B

- ACGIH : A4

O MAIKIE S04
A2 L DIMEZ 0|88 S SQH0IAE OECD TG 471, ZREHE SEXSHO0|
A& OECD TG 476, SA4FIO0IAAIE OECD TG 473 Z 1t LIAIZH SS9 2H L0l S4

MAIEZ

| &
M L SAHO0Ia A, AMAIE

SHEE 0| Se dALESHASEZ L, oSy, SRHde 5 S€0| 2EFEHA €S,

a/kg bw/day, OECD TG 210

NOAEL = 1000 m

O EZHERFII=SHE (18 &)
SHEE0ISE SdE3ASHAE 2N, AL SR datet FZA S EH0l
S2E LK &3, OECD TG 425

O EZHEAFII=H (B2 5)
HES 0/ e ZHESSHASEZ L, AHLQID SOE 0| 2FEX %3.
NOAEL = 24,000 mg/kg bw/day, OECD TG 407

O E¢l=dd : A=28sS

O JIEt Rold gt UH28Us
11.2.5. &3t 2 (Silicon Dioxide)
O a4d s4
- &7 : LD50 3160 mg/kg Rat
- &1 : LD50>2000 mg/kg Rabbit
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=& LC50>2.2 mg/4 1 hr Rat
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< (OECD Guideline 4086,
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=0| 213 (OECD Guideline 422, GLP)
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=
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=
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11.2.8.

00

=4 glS OECD TG 404, GLP

2f,

=

=
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O JIEt Rold gt UH28Us
11.2.9. 23tZ & (Calcium Fluoride)
O a4d s4
- &7 LD50 4250mg/kg Rat (=S8 EF X £3)
- &I, g9 =282
O IR 2A4 E= U=4 0 AME/OR - 248 IH=4
O det = &4 £= N34 AME/E - 32 U334
O 387 H2H : H=els
O =% #24: AhzUu28
O ggd
- ACGIH : A4 (Fluorides)
O MANIE HOIRY - =SS
O MAal=s4H
- 0tRA /33 (20 mg/L for some days during gestation) : &1 = X 2I0l CHSt BHOL2 Atd
LM LS. 2H SE2 M, ¢4t XoF &Y Hako| 22 E,
O SEEEAIISH (18 &) ELAM IIEE =8
O SEEFAII=SY (B =L5) : hz8ls
O golwold : Utzels
12. 830l DIXl= g8

X HEY 28 eI RO E, P4 28 IJEE JIAE.
12.1. dHi=s4
12.1.1. E(Iron)
O 0=
LC50 13.6mg/¢ 96 hr (Danio rerio, LCO, 96h, &gt;100,000mg/L, SAIE2& : 51274-00-1,
OECD Guideline 203, Brachydanio rerio, LLO, LC50, 96h, &gt;10,000mg/L, FAIS2E :
1317-61-9) x =X : ECHA
O 228 ECHA EC50 & gt;100 mg/L 48 hr Daphnia magna
(RAIESZ 1 1309-67-1 OECD TG 202) % =X : ECHA
O XF:AZ83
12.1.2. AE(Chromium)
OURF, 227, =8 NHz8U2S
12.1.3. LIZ(Nickel ; Raney nickel)
O 0{& : NOEC 1.1 mg/f ~ 0.04 mg/{ Brachydanio rerio ¥ =X : OECD
ORI N = =)
O =% :88.2 #g Ni L-1 Pseudokirchneriella subcapitata ¥ =X : SIDS
12.1.4. Ol &H3tEIEF& (Titanium Dioxide)
O & @ LL50 &gt;100 mg/L 96 hr Oryzias latipes (OECD TG 203)
O 228 : EC50 &gt;100 mg/4 48 hr Daphnia magna
(48h—-EL50Daphnia magna&gt; 100 mg/L, 48h-EC50&gt; 100,
48h—EC10=91.2 mg/L, OECD TG 202)
O =& : ErL50&gt; 100 mg/L 72 hr J1Et (Pseudokirchneriella subcapitata, 8 & &, X441,
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72h-EyL50&gt;100 mg/L XI==4!, OECD TG 201) =X : ECHA

12.1.5. &t

A (Silicon Dioxide)
S : LC50 5000 mg/L 96 hr
2+=2 1 LC50 7600 mg/L 48 hr

: EC50 440 mg/L 72 hr

fol

-

12.1.6. % (Calcium Carbonate)

: LC50 >56000 mg/4 96 hr

S

NI

4L BA O

=
z
=
D_|
5 © EC50 22000 mg/£ 96 hr
&
2
zl
2

-—

12.1.7. 20| s (Aluminum Oxide)

SN N QB N NN D

n

12.1.8. (Manganese)

Ope OO0k OO0 O0OmOO O

A0
N

GLP) ¢ =X : ECHA
& (Calcium Fluoride)
- LC50 15406.743 mg/L 96 hr
- LC50 13813.729 mg/{ 48 hr
- EC50 7444.076 mg/L 96 hr

X BN o
o 0 qu M
o

%

x

bl

2
11
X

o, Zold - =83
(Chromium)
1 0.23 log Kow ¥ =X : Chemsrc

|.EO-I9

4L BA O

3
0x

W [Hr A O
%
0x
>

12.2.3. LIZ(Nickel ; Raney nickel)
, 2ol - 2 es
Et= (Titanium Dioxide)
, 2ol - 29S8

4L BA O

@)
A
o oy
0x

N
o
&
o
rz
m

P

A
P ox

-—

12.2.5. (Silicon Dioxide)

> log Kow 0.53

HUNI=Rr =

Ml A

-

12.2.6. (Calcium Carbonate)

, =old t Ut2eUs

2

-

12.2.7. 0l & (Aluminum Oxide)

Fold : A=US

4L BA O

u e qu Y oSt oqu 4o

ox U ox O ox ox

ISR el

-

12.2.8. (Manganese)

, =ofld : UH=28lS

OpeOp OmO O O

e
1l
0x

S-309.16N 19 H|O|X| = 14H| 0| X|

: LC50&gat;3.6 mg/4 96 hr Oncorhynchus mykiss
(OECD Guideline 203, GLP) * & : ECHA
2 ! EC50&gt;1.6 mg/4 48 hr Daphnia magna (OECD TG 202, GLP) & X : ECHA
: EC50 4.5 mg/4 72 hr JIEt (A& Z : Desmodesmus subspicatus, OECD TG 201,

: LC50 0.108mg/4 ~ 0.078 mg/L 96 hr Pimephales promelas ¥ =X : ECHA
FE : LChO &gt;3.69 mg/f 48 hr Ceriodaphnia dubia % =X : ECHA
: EC50&@t:0.024 mg/L 96 hr Scenedesmus subspicatus ¥ =X : ECHA
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2t & (Calcium Fluoride)

. =252
O &= 4 1 log Kow -0.58
O oy : At=8lS

12.3. 254

O ==4d, ME0ld : XI=gS
12.3.2. A& (Chromium)

O ==4, M2olld : I2glS
12.3.3. LIZ¥(Nickel ; Raney nickel)

O =54, MEdld : A= S
12.3.4. Ol AFSHEIEFE (Titanium Dioxide)

Os=4, M2JIA : 11292
12.3.5. &3t A (Silicon Dioxide)

O =4 :BCF 3.162

O MElY : AMI=8l3
12.3.6. EtAF2ZEE (Calcium Carbonate)

O s=4 :BCF 3.162

O MEold : =83
12.3.7. &3t 2 20| & (Aluminum Oxide)

O
O

i
0x

SEL RIS

N
w
6]
OCI
U
-
|

.8. (Manganese)
O =4 :<81 x 8 : NITE
O MIBolld : H=AS
12.3.9. 232 &(Calcium Fluoride)
O ==4 :BCF 3.162
O MZold : IH=8ls

o
~
HM
209
f=
O
0x

12.4.1. E(lIron) : log kd = 5.3 ¥ =X : ECHA

12.4.2. A& (Chromium) : X2 S

12.4.3. LIZ(Nickel ; Raney nickel) : Xt i3

12.4.4. Ol &HSHEIEFS (Titanium Dioxide) @ X2 8lS

12.4.5. &t3H7# A (Silicon Dioxide) : Xt281S

12.4.6. EHAE2Z & (Calcium Carbonate) @ XI2 1S

12.4.7. A3t 2 20| & (Aluminum Oxide) © AI2SlS

12.4.8. 22H(Manganese) : kd = ca. 994, OECD TG 106 x =X : ECHA
12.4.9. 232 &(Calcium Fluoride) : XtZ28lsS

12.5. J|Et RIE

12.5.1. E(Iron) : A= S
12.5.2. A& (Chromium) : Xt=Z &A
12.5.3. LIZ(Nickel ; Raney nickel)
HE NOEC28d=21.7 mgNi/L ASTM 2004, APHA 1998, GLP, 1 & NOEC40d=0.0036mgNi/L
= A= & nickel dichloride

0(0
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B S NOEC22d=0.0264 mgNi/LEPA/600/R-95/136, =21 S NOEC40d=0.040mgNi/L
= A= & nickel dichloride % =X : ECHA

12.5.4. Ol &tStEIEF= (Titanium Dioxide) @ A2 8ls

12.5.5. &3t A (Silicon Dioxide) : N2 1S

12.5.6. B2 & (Calcium Carbonate) @ XSl

12.5.7. &tat2 201 & (Aluminum Oxide)

: Pimephales promelas, NOEC 28d 7.1mg/L, ECHA

: Daphnia magna, NOEC 28d 1.89mg/L, ECHA

: Pseudokirchneriella subcapitata, 96 hr NOEC = 0.004 mg/L ,
OECD Guideline 201, Alga, Growh Lnhibition Test, GLP

HEd 22, =2l 1mg/L 0l 0122 Sd=d 2]DX €S % =X : ECHA

Y 2
|/ =
v

12.5.8. &2H(Manganese)
22+= Ceriodaphnia dubia : NOEC = 1.7 mg/L 8d OECD TG 211, GLP
& Oncorhynchus mykis : NOEC = 0.77 mg/L 100d
A2 Ditylum brightwellii : EC50 = 1.5 mg/L 5d ¥ =M : ECHA, NITE
12.5.9. 232 &(Calcium Fluoride) : XIE28 S
13. HJ|IAl F=2|AIS!
13.1. HOIEY - X283

13.2. HIDIAl =2l ArEt
lHIDIg ZelH0l BAE B AZ0 SAIE F=2AtetS DHoAIL.

SHXE0ILE 222 HEHAHION ?loiot22 012 SEX.
14. 250 st 82
141, RUHS : HEAUAS
142. =l R SXE i8S
14.3. 250 M2 284 S2 : i8S
14.4. 2JIS=(oll€ ol BR) : HEUS
145 HLESH(GHY E= Hl 22 HII) : Hl HE
14.6. AL2XIt 28 = 25 =20l 28 & E2I JAHL 2R SEE SR
14.6.1. 2t Al Bl&f=X - HE 8IS
14.6.2. #& Al HI& XX - HE 8IS

—

15. 85 A#HESE

X S et 20 LB 2, AEEEE IEZE J/IMHE.

15.1. E(Iron)
15.1.1. AP E AN 28t 7 A
ZelHa sz &
CEII=EE=E
15.1.2. st 22 8H st #H - HEes
15.1.3. RIESotd2 A st #H 257 EZ 500kg
15.1.4. Hol2&2l80 2st 74 : XNHEHII=
15.1.5. JIet =2 & ="l 2/t #H 83
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15.2. 3&(Chromium)

byl

S
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o <l
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15.2.1.
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t

15.2.4. Hol=2cI 80l 2

o
A

156.2.3.

T Al

st

T Al

1

15.2.5. JIEF =W & =0l 2

: 2267.995kg 5000 Ib

0l=2telZ8 2(CERCLA &)

coleE

Ol=2tel 3 2(EPCRA 313 7 3&)

15.3. LI2(Nickel ; Raney nickel)
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00
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16.3.2.
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00
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t

15.3.4. HOI=2cI 80l 2

15.3.5. JIE

o
T

NEEYI=

T+ Al

st

: 45.3599g 100 Ib

Ol=2elE 2(CERCLA +&)

Ct=l
==

. off

Ol=22I B2 (EPCRA 313 &)

1

> Carc. 2STOT RE 1, Skin Sens.

1 H351,

15.4. 0| &tSHEIEF=(Titanium Dioxide)

H372, H317

b Al
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NEHII=

2telgol olgh Al
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O BA O

. off
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t & (Calcium Carbonate)
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o
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15.6.5. JIEF =W & /=0l 2

15.7. &3t 2 20| & (Aluminum Oxide)

15.7.1.

R
Il

=
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<0
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C120HY)

uir
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Ll
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i
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00
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100
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T Al
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T Al

2 (EPCRA 31317 %&)

t(Manganese)

—

st

15.7.5. JIEF =W & =0 2

Ol=22l 3
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15.8.1.

Kl
0K
RO
bl
KK
m
Ll
H

KU
U]
RO
Rl
KFJ

00
e}

Tl

st

tel g ol 2
.I

g
Uil

Xl
=

=1

5
15.8.4. Hol=2tclE 0l 2

15.8.2.
15.8.3.

& 500kg

s
—/

o
Uk

12

g0l 2let A

2

K]
ol

O

3

ol =
2|8

=
=

BA

C|
o

|.

: ol

T Al

5t

T A

=

15.8.5. JIEF =W & 2A=-0 2

Ct=l
o o

: ol

0| =222/ 82 (EPCRA 313 7 &)
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16.2.
16.3.
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z
s
ro
o
hi
ry

T

=
S22 2F HAl & SEHMEATZ 0 28 JI1&E (=S5 DAl M2020-130%)
VELSF A = CE2II&E)

| H2020-48% (3tst=22& ¥ 22X IS
U &8 Regulation (EC) No. 1272/2008 Annex V

EU #& Directive 2009/2/EC

REACH 8% The restrictions for nickel under Title VIl of REACH Regulation.

E

m

Stst=2 2 Z E A AE (http://ncis.nier.go.kr/main.do)

HNMEBAHSEH Z2EAMEE (https://msds.kosha.or.kr/MSDSInfo/kcic/msdssearchLaw.do)
2IIIE2 32 AMAE (http://hazmat.mpss.kfi.or.kr/material.do)

Ex HLLX} 1996, 11, 18.
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