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8. =81 L IoIESH
8.1. 3IstE2& O LE)|FE, H2&H L EI|ES
X HE Yt EEIIE ST QO ZE, PHEELE
8.1.1. E(Iron)
O =2UW =3 : TWA tmg/m
O ACGIH & : NI=gisS
O MESHE =)= =g S
==)

8.1.2. AZ2(Chromium)
O 22U 7#& : TWA 0.5mg/m" (
O ACGIH #& : TWA 0.5mg/m’
O MEstE &)= =g
8.1.3. LIZ!(Nickel ; Raney nickel)
O 22U 7& : TWA 1mg/m" (2=)
O ACGIH =& : TWA 1.5mg/m’
O M2SIN &)= A=8l3
8.1.4. Ol AFSHEIEL= (Titanium Dioxide)
O =2W A3 : TWA 10mg/m &M 2
O ACGIH =& : TWA 10mg/m’
OMIstN LE=J|&E: NEQS

8.1.5. &3t A (Silicon Dioxide)
O =2l »d: NESH
N =S

-8 0
olo

O ACGIH #& : &t
O dsstd &2J|&: N=8lS

8.1.6. =clE & (Molybdenum)
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L
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ol
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8.1.7. 2&2H(Manganese)
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=2 s

A TWA 5mg/m', STEEL 10mg/m" XI22s & 1

=<

OMEsIy ==2)|& &
8.1.8. &tgt X2 2 &(Zirconium Oxide)
O =2

H>AX :: TWA 5mg/m', STEEL 10mg/m’

O ACGlI

O =zl 74
- TWA : bmg/m’
ot Xl OFAI 2.

- STEL : -
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8.2. =&&tc
HZ AtE S0le FHA
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O MAMNEZ HOIFL : =283
O MASYH: IzS
O SZEZFAII=L (18 &5): Ah=eS
O SFEEFRII=HE (Bt &= 5)
- Ng YUY NI SSH MER =3O HILRD 2 EZEH0| HEY, H A
H= St &0l 3tet S
O gl7ofd : =83
11.2.6. 22/ Edl(Molybdenum)
O =48 s4d
- &7 LD50>2000 mg/kg Rat (& /4=, At2 S, OECD Guideline 401, GLP,
S A2 & CAS No. 7439-98-7)
- &1l : LD50>2000 mg/kg Rabbit (AF281&, OECD Guideline 402, GLP,
S A2 & CAS No. 7631-95-0)
- 52 : LC50>3.92mg/4 Rat (At el S, OECD Guideline 403, GLP,
S A2 & CAS No. 86089-09-0)
O I% 2A4d = =4
ENE O|Sst IIRFRAY/XN=2H A2 X300 AKX 232
(OECD Guideline 404, GLP, S At22Z CAS No. 1313-27-5)
O det &= &&= =4
E)NIE 0l 8¢e Aot =&&/H=24 AdEgdZu =0 2K 22
(22X 0.833, 2942 ZE 0.33, 2&I19A)
(OECD Guideline 405, GLP, R AF22Z! CAS No. 1313-27-5)
S48 = =4AIEgZ2 0 2A
O 3&J el =83
O I/% umeld
JILI ()2 0|28 TR UIAH A2 U180 2ACX £S
(OECD Guideline 406, GLP, S AI=22Z CAS No. 86089-09-0)
O gas
- NELS8 A2
O MAMHE HOIAS
AlE 2 U A

HOIAIE 210 A2 S =20 428101 4
(OECD Guideline 471, GLP, S At2Z CAS No. 18868-43-4)
ANEZUH ERF STEXNSAHBHOAE 2L HAE2S R0 42810

(OECD Guideline 476, GLP, S At2 & CAS No. 10102-40-6)

i=

=%

OlEst MASHAIEZ 0 NOAEL > 60mg/kg bw/day (L& (L= MA)a HXt
I8 & =10 2 (60mg/kg BW/D)UIA ZEFD12 SO0l 0 Faks D)
(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 At2Z CAS No. 10102-40-6)

HEE 0ISE LESH/ZIIE@E ANEZW 01483, LE=SH/2HSH

NOAEL > 40mg/kg bw/day (OECD Guideline 414, GLP, R A2 CAS No. 10102-40-6)
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R0
uir

<
e}
AD
oJ
7
n0

H

oD
iof

o0

H

GLP, A2 Z CAS No. 7631-95-0)

Ak AHZ (OECD TG 401,

OIS

]
Bl
ib0

0
Uir
ol
0D
0
I

M

&I
=

ur

AlM F 24 NOAEL = 17mg/kg bw/day(nominal)

(OECD Guideline 408, GLP, R At2Z CAS No. 10102-40-6)

00
Ul

=

n

N
S
=
Bl

0

L]
H
or

)

R0

Jb, NOAEC > 100 mg/m air (nominal)

(OECD Guideline 413, GLP, R At2& CAS No. 1313-27-5)

o0

]
H
or

)

RO

0[0

=
1o

oD

0l0

a

O JIEt
1)

2H(Manganese)

11.2.7.

M
~ 7 : LD50 >2000 mg/kg Rat (OECD TG 420, GLP)

N =
oS T

Mo

O

010

I LC50 >5.14 mg/4 4 hr Rat (OECD TG 403, GLP)

=

Z 1,

o0

=

a2 X3

ENE

=4 glS OECD TG 404, GLP

=4 S OECD TG 405, GLP

Z 1,

o0

70

fr

70

-

<1
JH

0l
<0

ENNE M

0l0
<

i
lof

7

al
ﬂ

Jij 3

=

glS OECD TG 429, GLP

s

2ot
- ACGIH : A4

O

FAl=E

2 7773-01-5 OECD TG 473, GLP

ol

Rr
H

ur

O

Rr
H

ur

0
o]
ol
ol
00

ok

0D
iof

&I
Hir

=
R
Rl

nJ

K
Bl

=018 a2 100HE 2t 8¢

&

, HIOIS, SI1H O

=z
==

H

X0
160
ﬂ
]
o

Ol
-
[

—_

)

7|

HIAIZE DI A,

o/
OF

o0

b

& X1t

0.7 mg/m3

. NOAEL

IOIE
MO

0

i00

N A
S S

=
=

0[0

L]

ol

a

O JIEt
11.2.8. &3t XIZ2 2 & (Zirconium Oxide)

M
- 37 LD50 >5000 mg/kg Rat (AFZ&1E, OECD Guideline 423, GLP)

N =
S =

Mo

O

00

| LC50>4.3 mg/{ 4 hr Rat (AHZ &S, OECD Guideline 436, GLP)
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O Ilf 244 L= =4
ENE 0|28 NFRAL/NZLE AlE 21 2AH 818, OECD Guideline 404, GLP
O &gt = & = =4
ENIE 0188 det ==&/ 324 A" 21 fA/4 (OECD Guideline 405)
O =38 #2d : UH=8S
O n/= ey
LI (22 ez MRULL AIE 2 28S LHEHUWX 23

(Maximization Test of the Guideline for Toxicity Studies of Drugs (Notification No. 1-24
of Pharmaceuticals and Cosmetics Division dated September 11, 1989))

O gy
- ACGIH : A4 (Zirconium and compounds, as Zr)

O MANE HOIJA
invitro D22 0/8& SA=AHOIAIE &4 (OECD Guideline 471
(Bacterial Reverse Mutation Assay)) (GLP),
invitro ZR & HLMEE 0|2t MK OIAAIE S4 (OECE Guideline 473
(In vitro Mammalian Chromosome Aberration Test)) in vitro ZRF BIZAMEZE 0|t
ST =HB0| AIE &4 (OECD Guideline 476 (In vitro Mammalian Cell Gene
Mutation Test)) (GLP)

O MA=H
HE (/)0 MASH AE Z20 0tR8 2 84S, NOAEL : = 1000 mg/kg bw/day
(OECD Guideline 422 (Combined Repeated Dose Toxicity Study with the Reproduction /
Developmental Toxicity Screening Test), GLP)

O SJEHAII=H (18 =5)
HE(L)E oz SHSLH(EF) AIEZ D Yelsty B 220X AUAS

w (OECD Guideline 423, GLP)

b

O EFHERRISA (Bt
=
A

:

HE (/)8 a2z (Y

AEQEN & sS4 272 21 OLRE S U3,
NOAEL : = 1000 mg/kg bw/day (actual dose received)
(OECD Guideline 422 (Combined Repeated Dose Toxicity Study with the Reproduction /
Developmental Toxicity Screening Test), GLP)

O golwold : Utz

O JIEt Rolld &g : I

2

0lo

12. 830 0IX= &&

X HE0 26t HE2F LB Z
12.1. dEiS4
12.1.1. E(lron)
ORGES
LC50 13.6mg/¢ 96 hr (Danio rerio, LCO, 96h, &gt;100,000mg/L, SAI2Z : 51274-00-1,
OECD Guideline 203, Brachydanio rerio, LLO, LC50, 96h, &gt;10,000mg/L, SAIS & :
1317-61-9) x =X : ECHA

748 HE2E H=E J/HE.

~
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O
IS
3
3

: ECHA EC50 & gt;100 mg/4 48 hr Daphnia magna
(RAFS2Z : 1309-67-1 OECD TG 202) * =X : ECHA

O

I
bl
Al
£Q

12.1.2. (Chromium)

H2A5, L5 A=

O
EHQFZI-HHHQHJEQUHUI-H

3 Ilﬂl o :lﬂJ I IlﬂJ

IIIU

;m

=2
=

12.1.3.

I(Nickel ; Raney nickel)

: NOEC 1.1 mg/¢ ~ 0.04 mg/{ Brachydanio rerio ¥ =X : OECD
: ﬂamg

4L BA O

: 88.2 g Ni L-1 Pseudokirchneriella subcapitata ¥ =X : SIDS
ElEt& (Titanium Dioxide)
: LL50 &gt:100 mg/L 96 hr Oryzias latipes (OECD TG 203)
: EC50 &gt;100 mg/L 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 =8 : ErlL50&gt;100 mg/L 72 hr J1Et (Pseudokirchneriella subcapitata, 8 & &, X4,
72h—EyL50&gt;100 mg/L XI==4], OECD TG 201) % &M : ECHA
tSE1 2 (Silicon Dioxide)
S : LC50 5000 mg/4 96 hr
2t= 1 LC50 7600 mg/L 48 hr
S 1 EC50 440 mg/L 72 hr
Sdal
I

n

O O O

12.1.4.

o

O O

12.1.5. &
O
O
O
12.1.6. =
O of

l(Molybdenum)
LC50 609.1 m¢/¢ Pimephales promelas
(OECD Guideline 203, GLP, R AF22Z CAS No. 10102-40-6) * =X : EHCA
O 225 : EC50 130.9 m/¢ Daphnia magna
(OECD Guideline 202, GLP, # AF22Z! CAS No. 10102-40-6) * &X : ECHA
O =8 : EC50 289.2 m¢/g 72 hr J|Et
(Pseudokirchnerella subcapitata, OECD Guideline 201,
S AF2& CAS No. 10102-40-6) % =X : ECHA
12.1.7. &2HManganese)
O & : LC50&gt;3.6 mg/L 96 hr Oncorhynchus mykiss
(OECD Guideline 203, GLP) * &X : ECHA
O &2F : EC50&gt;1.6 mg/4 48 hr Daphnia magna (OECD TG 202, GLP) & X : ECHA
O =% 1 EC50 4.5 mg/4 72 hr JIEF (&3 : Desmodesmus subspicatus, OECD TG 201,
GLP) % &X : ECHA
12.1.8. X232 & (Zirconium Oxide)
& : LC50&gt;100 ma/L 96 hr Brachydanio rerio (OECD Guideline 203) % & Xxi: ECHA
222 1 EC50&gt;100 mg/4 48 hr Daphnia magna (EU Method C.2 Acute Toxicity
for Daphnia), GLP) % &X : ECHA
O &R  EC50&gt;100 mg/£ 72 hr J|Et (Desmodesmus subspicatus, OECD Guideline 201
(Alga, Growth Inhibition Test), GLP, SAI22&) ¥EX : ECHA
122. &54d & 24

12.2.1. E(Iron)

SW-309MoL Cored 19 H|O|X| = 14H| 0| X| MSDS-WM-011-14 (rev. 7)



O &8y, 2dld : XAEesS
12.2.2. 3Z(Chromium)

O &2A :0.23 log Kow ¥ =X : Chemsrc

O 2ol : A=8is
12.2.3. LIZ!(Nickel ; Raney nickel)

O &Fd, 2old : A=8l3
12.2.4. 0| &FSHEIEF= (Titanium Dioxide)

O &=2d, 2dld : XA=elsS
12.2.5. &tk A (Silicon Dioxide)

O &&= 4 :log Kow 0.53

O S2old : X283
12.2.6. 22l E &l (Molybdenum)

O &8y, 2dld : XEesS
12.2.7. 22H(Manganese)

O &sd, Eold : =28 2
12.2.8. &t3k XIZ2 2= (Zirconium Oxide)

O &Fsd, 2oild : AI=28l3
12.3. ME2==4

@) '_-:_T_/\-|, MESIA : j2gs
12.3.3. LIZ¥(Nickel ; Raney nickel)

s54, MBS A2 sS
12.3.4. O| AFSHEIEF& (Titanium Dioxide)
, MEolA - A= S

_|
12.3.5. &gk A(Silicon Dioxide)
:BCF 3.162

0x

HPNI=3478=

0= O
HT
ol
0x

|T
0

[

| (Molybdenum)

: 4.9 (L/kg) % &X : ECHA
NI 8=

Manganese)

o <81 x =X : NITE
I'.EO-IQ

AL BA O

[

=A

4L

0

0z OH
HI b
%

0x

12.3.7. t

Y

—~

O
0

N

EEE(erconium Oxide)
A :0.64 (L/kg) ¥ &KX : ECHA

o O O r> O O OC' O O
0z
HD
ol
) o

12.4.1. "é*(lron) :log kd = 5.3 % =X : ECHA
12.4.2. AE(Chromium) : Xt28lsS
12.4.3. LIZ(Nickel ; Raney nickel) : XtI28S
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12.4.4.
12.4.5.
12.4.6.

tSLEIEL= (Titanium Dioxide) : A& alS

(Silicon Dioxide) : Xt i3

Al(Molybdenum) @ At2 812

12.4.7. (Manganese) : kd = ca. 994, OECD TG 106 x X : ECHA
12.4.8. X232 &(Zirconium Oxide) : AI=2 A S

12.5. JIE} RofH &
12.5.1. E(lron) : X2 AUS
12.5.2. A& (Chromium) :

12.5.3. LIZ(Nickel ; Raney nlckel)

¥OII

>

S
[T
@ - m

F> 0D ﬂlm
I

k_gj

[]IO

5 NOEC28d=21.7 mgNi/L ASTM 2004, APHA 1998, GLP, ®1& NOEC40d=0.0036mgNi/L

S A2 & nickel dichloride

SHS NOEC22d=0.0264 mgNi/LEPA/600/R-95/136, == NOEC40d=0.040mgNi/L

S A= & nickel dichloride % =X : ECHA
12.5.4. 0| AFSHE| Ebs (Titanium Dioxide) @ X298
I.

>

12.5.5. &t3t3 A (Silicon Dioxide) @ At A2
12.5.6. 2|2 (Molybdenum)
013 : Oncorhynchus kisutch, NOEC, 28w =&gt;19.56mg/L, FAt=2& CAS No. 10102-40-6,
223 © other : Chironomus riparius, NOEC, 14d, =393mg/L,
other guideline : OECD TG 218, S At=2Z& CAS No. 10102-40-6
== ' Dunaliella tertiolecta, NOEC, 72h, =938 mg/L, ISO 10253,
= At=Z CAS No. 10102-40-6
¥ &X : ECHA
12.5.7. 22H(Manganese)
2 2F Ceriodaphnia dubia : NOEC = 1.7 mg/L 8d OECD TG 211, GLP
& Oncorhynchus mykis : NOEC = 0.77 mg/L 100d
25 Ditylum brightwellii : EC50 = 1.5 mg/L 5d ¥ =X : ECHA, NITE
12.5.8. &3t X2 R &(Zirconium Oxide)
X2, Scenedesmus subspicatus, NOEC 72hr 32mg/L, OECD Guideline 201, Alga,

Growth Inhibition Test, GLP % =X : ECHA

13. HIJIAl =2JArs!

13.1. HoIYY : XI=28lS
13.2. HIIAl =2 AHE
“—4'7|E 2O WA A AF FAIE ZOAES D2AGIAIL.
SO 20ILE A2 MEIHO KD 2 0|§ 2831,

14. 250 88t 85

14.1. SUHS @ Fiels

142, QU XY LHH : HLUS

14.3. 280K2 Y S3: sigeis

14.4. 8J1S3(01g o= 2R) : HLels

14.5. HLASV(HY L& Ul HF2=2 HII) : 4l o
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14.6. AFS X1t
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o

==
1o

g4 AHS

15.
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=

Al ez, PHEEE IE
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X HE O

E(Iron)
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15.1.
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S 1l S
0 o1
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7 ORI iy

S2x
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5.1.4. Hol2@2 "o o
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|
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.
515 JEt =W & 2A=80l 2

5.2. 3&(Chromium)
H

Rl
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70
Tl
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]
ol

y

P

5
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El
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160

Q|5 20t
15.2.4. HOl=2cI 80l 2
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[=]

BA

i

T A

0

T Al

=

5t

15.2.5. J|Et 2 & 2A=E0l 2

: 2267.995kg 5000 Ib

0| =222/ &2 (CERCLA A#A)

i

Ol=2telZ2(EPCRA 313 7 3&)

15.3. LIZ(Nickel ; Raney nickel)
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160

t

15.3.4. HOI=2cI 80l 2

o
+

NEEII=

T+ Al

gt

Saal

st

15.3.5. JIEt 2 & =0l 2

1 45.3599kg 100 Ib

0| =222/ E 2(CERCLA 7 &)

o E

Ol=2elE E2(EPCRA 313 7#E)

1

> Carc. 2STOT RE 1, Skin Sens.

: H351,

H372, H317

27)

o
15.4. 0| AtBLEIEF& (Titanium Dioxide)

o
F

(

=
o

RO

=
TT

I
)
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15.7. &2H(Manganese)
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15.8.2. ststs& 2| Holl et M - HEels
15.8.3. Al gSot&d2e|Hl et #H LSS
15.8.4. Hol=222/H0ol 28t #H : HEAS
15.8.5. JIEt = & 2I=-0l st #H : HLAUS
16. JIEF EOALE
16.1. XtIg22 X
Aot B4
SIS2EO EF-HEA Y S2HANMBAXNZO 28 J|E (=S DAl H2020-1305)
NELS2 DAl H2020-485 (SH&t2d & 22H 2R L &EI|F)
EU &1 & Regulation (EC) No. 1272/2008 Annex VI
EU #& Directive 2009/2/EC
REACH 8& The restrictions for nickel under Title Vil of REACH Regulation.
stet 22 HEAMAE (http://ncis.nier.go.kr/main.do)
HNMEAHASE 2HAMEE (https://msds.kosha.or.kr/MSDSInfo/kcic/msdssearchLaw.do)
282 2 AMAE (http://hazmat.mpss.kfi.or.kr/material.do)
16.2. &

LU 2007. 5. 22.
B2 XS ONE LI 7X HE, 2021. 8. 10.
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