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O MANIZ HOIEH @ MU ZRF SSHEE 0188 IMH0IAAIZEZY S4 (NITE)

O da=d @ Tz 83

O SEEHIIISH(18] &5) : NS 0188 SHELSHE AIFEZ D, SEIIHN 01 LIEHS (NITE)

O SHEIEYIISH(E=E =5) : AES 0188 st=s4 AIE 21, SEJ12, AZ0 Y&0| LIEtY. 224 dsoz
2 S20M R0 =86tX &S (NITE)

O geioid : & s

Om
S
‘.
o o

- &3 : LD50 >2000 mg/kg Rat female (ECHA)

- A : LDb50 >2000 mg/kg Rat (ECHA)

- 52 U2 88
O I8 BAH = X124 : 0ECD 404: HIX= (GLP, ECHA)
O gt & &4 £= =24 : 0ECD 405: HIXH= (GLP, ECHA)
O 387 Moy [tz gs
O LIS 214 : 0ECD 429(Local Lymph Node Assay): 84 (GLP, ECHA)
O g4y

MHAOIMEAY - XtE QS

NE2LS20AM 0 X2 298

IARC : Xt& 88

OSHA : Xtz i3

ACGIH : Xt& Sis

NTP @ XtE 8ls

EU CLP : XIZ2 8IS
O MAIME HOI24 : In vitro gene mutation study in bacteria (OECD TG 471): &4, chromosome aberration study in
mammalian cells (OECD TG 473): 4 (ECHA)

MA=EY @ 2 88

o
x
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u
Q
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: LD50 = 7900 mg/kg Rat (NITE, HSDB, ChemlDplus)

: LD50 > 5000 mg/kg Guinea pig (ChemlIDplus)

: Vapor LC50 29.0 mg/L 4 hr Rat (Conversion of LC50 7093 ppm) (HSDB)
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: Group 3
OSHA @ & a8
ACGIH : A4

O MANE HOIEE @ ZR7 ZYAMEES 0/1S& NHSMHLE(SCE)ANEZL S4. ( AIZ2 HAX M WX sels
ol 2

b)) ZRF SMIOIM4ANEZ D AL |22 &=el0l S4. (HSDB)
gt

O MASY @ HES 0|88 LE=HAIE(0ECD TG414, GLP) 2t AIESZY 2E LYg=s4 a2 2EX LS NOAEC
>= 8.3 mg/L, EVNNE 0|26t LYL=HAIS(0ECD TG 414, GLP) Z1 AI2AZE, HE2ZA S22 2HS4H NOAEL= 50 mg/kg
bw/day, LHESAHI 2HE 2 DE STOHA ZECX LS NOAEL(ZE=AH) = 450 mg/kg bw/day (ECHA)
O SHENIINSH(1E &) : £ES, LSAZTZE, AT X FMIIsO Be, SEAM, EL4E, 2245 2F
E. oIXl &2 Xt= (ChemlDplus, NLM)
O SEENAIISH(ES LE) © HEE 0|88 104 BISZERSH AEZD 2 DsS(2000 ppm) MK AIE@SZE Y 2 E
A2 HEC X AS(ECHA) HEE 0/2st 1045 BIEEUSH AE2Z20H(0ECD TG453, GLP) HIZ0 €5, £2F &0 &3 =
Z. 2AYSOZ 0AEC = 250 ppm, 1 2 R8st Helstd Fae2 2HEX LS NOEC(MAIZEF) = 500 ppm (ECHA)
O &olwrold : Uz els
e Reu 1]
O34 =4
-4d3 Az a2
- &30 @ Az A2
- 8¢ AUZ g8
O L BAM = X324 U2 A4S
O dst &= &4 = I=24 : NI2 els
O &87 s g g3
O I2 ey @ XE S
O gy
ArHOMEAHY - A S
NELSREIA - AZ SS
IARC @ Nt& A2
OSHA @ Xt& S8
ACGIH @ Xt& 2
NTP @ XtE A8
EU CLP @ Xt& S8
O MAHMNE HOIAY @ Xz 88
O MA=SH @ Xz 83
O SEEXNMISH(13 &) © U2 g3
O SHEXMNAISH(BE &) : XUz 2438
O gelrdld © Nz 88
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orag & RE oAH
O 34 =4

- 23 : LD50 = 3150 mg/kg Rat (ECHA)

- &Il : LD50 = 2000 mg/kg Rabbit (NLM: ChemIDPlus)
- £¢ : LC50 = 10.3 mg/L/4 hr Rat (ECHA)
O If A4 = U348 E)IE 0|88 LIFFAH/ANSLAEZ0, 82 OlLIK 3=ZX s S, 82 OlLHO
ol 3lEde 25 2AE (5BHX4=3.9, £5X=+=3) (ECHA)
O Ast & &4 = U240 ENE 0|28 Astsas/U=HAIEZ, 10t20He 0tRel SAR oKl QX0
o EEZUA A2t 24 28 (ECHA, NITE)
O &8J ey + [tz s
O I8 2H2E @ JILTIIO0A H21E BrS L AIRUA L2018 8% megol 20&. (NITE(2006))
O g4
AAOIMEAY - X g AS
NEL-SREIAN [z AS
|ARC : Group 3
OSHA : Xt& el8
ACGIH : A4

NTP @ Xtz 88
EU CLP : XtZ& 8l
O MAME HOIFE @ AlE2U =
(OECD TG 476, GLP), DIMES 0|88 SHSHBHOIAIEZ D, A
ZRT BHANMEE 0/28 SMUMOILAIZTZD, HAZEH R
(ECHA)
O dasd
BotegsSdAE2L, 2
MEIC=E X2 HMelz

NOAECteratogenicity=ca.

e

CE 0I28 2 MASHASEZW, MAD |20 &S 1S NOAEC(P)=2.86 mg/L air HES
2] MZEE3H, EHOFRAHIE A 24, 300ppmOl A AHZROI J|EH 0] X3 LME. 3
| 5

OAECmateran! toxicity=ca. 0.52 mg/L a
=]

o
. 10
=

I
rE 00

g ron

NS

<"y

ir, NOAECfetotoxicity=ca. 0.52 mg/L air,
ir (OECD TG 414) HEE 0128 EY YL=LHAMENAM 2H SE=sZ0AM HES

9
r

BHANMEE 0/28 RKANSHBHOIAZE 2L, HAZEH {22 o280 84
t2 &) 2Rt a2glol 84 (EU Method B.13/14, GLP),
b &2tglol S4 (0ECD TG 473, GLP), MU XNEAUS

Ior

24X

=&

b 40t

o

ne o

(resorptions), MZEHOF &= 2AQF 22 EHOF HEF OIS, DHSHCZ HEZA 2 =10 Z XH=30] LIEFE0 ek NOAEL
(maternal) = 25 ppm (0.13mg/L/day), =& & Z=A&0) W2 NOAEL (developm
O SHENFISH(1E &&) : HeE 98 35I| U=, HUE &S 22, HE SN otetd HHO0| LMs
= UAS S AR SEI N3, SS2et HEE HALZ 4AIF & 28 SUSHAIEZ W, sSLHCZ S8, =2
2l (prone position)Jt 3.6 mg/LOIA ZEE . FIHOZ 12.1-16.0mg/LOIA LA=SACZ SE28 ¥ =HEO0 el 22
2 2. FHM ELAIE(LC50=8.08 mg/L)UHIA HIF SEEAD, MEXNSES HEO 2. MHM S AIE(LC50=13.3
mg/L)0IA 20, S22, T L = B9 =8, H £, H 25 L HIIESS EZ&st das4 22 (NIOSH, IPCS,
NITE)
O SHEMFISH(EE &) © HEE 0186 012HH ZRBSSHAEZ 0, AIY & AASA 22X 2AS
NOAEL (2=)=84mg/kg bw/day, NOAEL(Z)=111mg/kg bw/day (OECD TG 408, GLP) HHEZE 0|28 Ol2tM SBIESHAIER Y, &
HEQ SHOZ2 MESLA, L3H0HL LS HEI2HE NOAEC(systemic effects)=0.57 mg/L air, LOAEC(systemi
effects)=1.11 mg/L air, 2AXQ SHOZ DHUN XZSH HG 2E NOAEC(local effects)=0.11 mg/L air,
LOAEC(local effects)=0.57 mg/L air (OECD TG 413) (ECHA)
O EoRdd @ U2 AS
2-0Is A ol 2 0IE
O 24 =4

- A3 : LD50 = 4000 ~ 6000 mg/kg Rat (OECD SIDS)

- ZI : LD50 > 10,000 mg/kg Rabbit (OECD SIDS)

-89 : Xz g8
O I8 2AY L= U324 8 TR0 SSAIIH Ast =242 & (0ECD SIDS)
O Ast & &4 T U324 SSANEHAM At =342 9 (0ECD SIDS)
O 887 Moy @ [tz g3
O IS Moy @ OIX IHXl HAEWMA LSS B2 - SSANEHAN S2HE9 n2140| LIEFE (0ECD SIDS)
O g4y

MAOIMEAY  XIE QS

D2LS20AM @ U2 g8

IARC : Group 2B

OSHA : XI& 8iS

ACGIH : XIZ 8iS

NTP @ Xtg 818

EU CLP : XtE 89S
O MAMIE HOI2A : - In vitro bacterial mutation testOlAl S42 Z1 - In vivo UDS assay[0ECD TG 486],
chromosomal aberration mutagenicity test Ol S4&2 Z 1t (0ECD SIDS)
O MASH @ Xg el
O SHENIISH(1E &) : &I N28 L2Z = US (BU harmonized #2&) (ECHA)
O SHENIIISH(Es 5) : 0022 HE H=ESHAIEUA 24 20E HOIKE 100ppm0] BSEHO2 =2 254 &
SO0l LIEFE (OECD SIDS)
O EoRoid @ Iz AS
2 & M3S(YELLOW IRON OXIDE)
O =24 =4

- 33 Xz g8

- A0 : X2 g2

- B2 2 gl
O If 244 = U234 Uz g3
O Ast & &4 = UA=24 : Xz el
O 287 #2H : Nz els
O Ig oy : Xz els
O gad

AHOIMEBHY X2 96S

D2LS20AM - X2 g8

IARC : Xt& 83

OSHA : Xtz els
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: LD50 >5000 mg//kg Rat (ECHA)
: D50 > 20ml/kg Guinea pig (ECHA)
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© LC50 191 mg/ ¢ 96 hr LC50 368.1 mg/ 4 96 hr Other(Lebistes reticulatus) (HSDB)
: EC50 69 mg/ 4 48 hr Daphnia magna(EU-RAR (2002))(NITE)

© EbC50 >110 mg/ 4 72 hr Selenastrum capricornutum(OECD Guideline 201) (ECHA)
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© LC50 2.1 mg/ ¢ 96 hr Cyprinodon variegatus, OECD Guideline 203, GLP (EHCA)

: EC50 8.2 mg/ ¢ 48 hr Daphnia magna (Flow-through, EPA OTS 797.1300, GLP) (ECHA)

: EC50 2.65 mg/ £ 96 hr Selenastrum capricornutum(Static, OECD TG 201, GLP) (ECHA), EC50 1.7 mg/ ¢ 72 hr
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C50 = 1.8 mg/ £ 96 hr Oncorhynchus mykiss (OECD SIDS)
: EC50 = 1.3 mg/ 4 48 hr Daphnia magna (OECD SIDS)

© EC50 = 44 mg/ 4 72 hr (Scenedesmus quadricaud) (IUCLID)

n ..

MY 22

~
—

& {r3=2(YELLOW IRON OXIDE)

@)
@)
©)
-4
O 0% : LC50 = 482.465 mg/ ¢ 96 hr (Estimate)
O ZAF : LC50 = 485.139 mg/ ¢ 48 hr (Estimate)
O =% @ EC50 = 287.651 mg/ ¢ 96 hr (Estimate)
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O &24 1 log Kow 1.38 (NITE: PHYSPROP Database, 2005/HSDB)
O =26 : U2 gel=
4) ALY
O &84 Uz els
O =26 : U2 el=

5) ol3g & 8 oAd
O &4 : log Kow 2.36 (NITE/HSDB)

O 2oid : Iz 83

6) 2-O0IEs A Ol 2 O0IE
O &84 : log Kow = 3.67 (1CSC)
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: log Kow 1.08 (Estimate)
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=4 : BCF 4.295 BCF 4 (ECHA)
204 : Biodegradability = 94.3 (%) (NITE: existing chemical safety inspections data) 94 %, 2 week (readily
egradable) (ECHA)
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: 80 ~ 90 % 28 day (OECD TG 310, GLP)(ECHA), 61.3 (%) (NITE)
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: BCF = 280 (NLM/HSDB)
: BOD(14 days) 51.7% (NITE)
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MEGHAE : 73.05% (28 days)(ECHA)
ch. EL0ISH

1) A

2) AL 2E

3) 2-HIg-2=2HEA BE
4) dAH Y

5) ol & RE oAH
6) 2-0l2& & O3 E0E

7) & = {32 (YELLOW IRON OXIDE)

8) 1,4-HIFCIOIIISA A HIA(2-02aA)
Koc 870,000 (NLM/HSDB)

0. JIEH ol gt
1) Ao

2) & 2H

3) 2-HIg-2=2E4 HE



iz s
4) A
= s
5) ol3g & R€ HAH

Daphnia magna, NOEC, 21d, =0.457 mg/L, OECD TG 211, GLP, Selenastrum capricornutum, NOEC, 96h
TG 201, GLP (ECHA)
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, < 1.8 mg/L, OECD

13. HIIA FAMES

Jh. Holge
- HolE22 ZHEJI0 2206t1
F=2clJt Jtsgt 2
RIEM S HES U
SF0 RLEX A

2 ALE Xelg A
1 &Ee A=

o 23
5 g MMl 9l

toH, 51018 S8 H
U. BOIAl FOIAEH(Q
- 28 H2OIL A2

HE #30 Tet mHo

14.

BTk R=

of Il
=2 =

2Ib AAL

H choH &AK

Q0 Qg
0o 0lo olo

24T
2T
A H)TWA : 0.05 mg/m’

0 )
tz
M
0

=
=£3

[SE=P] =2 o€
SgachdFH=SE -
S|

SHAME DM (PSM) A

i
o

el

0o

ol

o

2) EF A

o

A

=
-

Colg
Colg
Cole
PNE=PN]

t

=
FA A
Qg
)

Q0 0 @
0o 0lo olo

i3]
o
2

bl
Q

s
| CH At
=P

&

© 0.000% Olat m
! 1 0.000% Ol&h Ly
< S| ATWA @ 10 mg/m

ctol =
s

=}
Al

0 A uA

= ==

=
42t s

Uz 0¥ JW Mo Mo mo

X
02 0

e
=)

X
o 10

0
b}
J

=

N A OY oY 0
A o

OS2

ok S Ny e
Koz

0B Jim Qv Houim J
0x NE 00 Wy 4>

<
2u
=
i
2

et

0lo

ol

3) 2-Hig-2==2H®
NESXSE :
H=50I22
Zelfass
XIS A=F [

=SS o

& e

oI ol
= =

00 02 00
.. §Q 50 80

ol
=

SaABAT
==
CE=SIEE-EE
BRGYRHSE ¢ o
OHX & DA (PSH) M & CH

: 100 ppm

0K Jin
0x NE

4) &

1]

(=

(=
= &g

é

P

=

=}
=



MEGIISE : 2 oS
BRAGYSE : WY oS
RUHASIUHASE : 2 o8
SAAVLVMNSE © Y oS
=EIIFLTSE Y oS
HBIIZEIEE Y 8
SHVAGMRASE @ HYSS
THAHLDMPINHBEHYSE : o oS
5) 013 & HE OAE
HESNST : 2 oS
HZESOIEE @ o2 o8
AU : Y oS
TUBASIHASE : oL oS
SHAVBIMASE : WY %S
CEIIELEESE  n-REOIZUI0IETWA
CESIEFEERRIERS
SHVRAYLRANSE & HYSHS
THOWEIMPINHEHS SR : He
6) 2-0IR el 013 A0IE
HESNSE : 82 oS
HESOIRE © oI g2
BRAGHEE © HEY S
RUBASHHNSE WY &S
SeABAVOLR ¢ e oS
|7:/\-|X‘|‘:‘XI . 8H%}- 81%
ASIITaEET ¢ dTes
SERANARHSE : HLAS
THOWLDMPIHEULEE © HLS
7) & & &3 (YELLOW IRON OXIDE)
THZENed o s
HMEGIISE : ol o3
2e|Hasd 1% O] AF (Ml
HUBASHHNSE WY %S
S+UBAAONE ¢ oY 91S
CEIELEEE  HSOISE)WA ¢ 1 ng/m
CESIELEEHRRER
SEAAGYRHSE © HLSS
THOWLDMPIHSHLEE © HZelS
8) 1.4-HMECHOIT= Al &h HIA (-0 A)
HIE%IIDQ e et
HMEGIIER : o2 218
HGASE : oY oS
TUHASWUASE : 2 oS
SHAVTIHABE © WY %S
CEIELBEE © HY o8
ag]l%/\ﬂxiz'xl 6Hg—0—|7
SERANARHNSE : LS
THAHRDN(PIHEHASE : HPS
U. sst2aelgol o8 A HY 81S
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JESE ¢ HYE
ARBEEN S=E 22 : H2 oS
RE2 WY o8
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ENERE RS
HESTAUASE © Y 818
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HESTAUASE : oY 818
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3) -HY-2E2HM N
j|7==lx| 6HC}EI
ARSEZH S2E 2F ¢ WY %S
RE2 WY s
FHSHE WY %S
SNEE © WY oS
HESZAUASE © Y 818
ADOHISE : Y oS
4) C"-ICHHIDI
IESE : Y oS
AREHEN S=E 2E : 2 oS

2 ppm, STEL

10 ppm
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Hgels

=AM
D=222/82(0SHA &) : die S
O3 22l 32 (CERCLA 7E) @ dilg s
DI=222/Z 2 (EPCRA 302 #&) @ Y el
DI=222/Z 2 (EPCRA 304 =&) @ g el
DI=22/Z 2 (EPCRA 313 =#&) @ Y el
I22clFE(ZHELEEASE) @ g el
D222 E(ASESHEHASE) @ Y S
Im2edE(2ECISYTFNEE) : HE 88
EU ESEE(HEERZY) @ g aAS
EU 2RE2(E27) @ g S
EU ERFE(AHEEH) @ e &8

3) 2-MEg-2n=zHA HE

2AUH(FYE R 2gsz2AY)
gels

=AM
DI=22/82(0SHA =E) : e &S

DI=22/8 2 (CERCLA 7#&) : 453.599 kg 1000 Ib

(
(
DI=22/H 2 (EPCRA 302 #E) @ Y gis
DI=22/H 2 (EPCRA 304 #H) @ WY 8is
DI=22/F 2 (EPCRA 313 #E) : e
D22A2FE (2H2gEA2E) @ WY oS
D22 E(ASESEHASE) : HY 8
D222 (RERISBYFNEE) « WY gl
EU ESX2(HF2RZY) @ Y 8
EU ERFL(E2T) @ WY e
EU 282 (E27) @ Y es
4) dHY
I (ERYE RI| 2HESE )
e o6
=AM
D222 F2(0SHA #E) : Y oS
DI=222/82(CERCLA 7E) - Y gig
DI=22/H 2 (EPCRA 302 #&) @ Y gig
D222 F 2 (EPCRA 304 &) @ Y oS
0I222I1F 2 (EPCRA 313 &) : Y oS
DI2AIFE(FHSLEASE) @ WY 28
D222 (ASESHASE) : HY 28
DI2ACIFE(2ECISATANEE) @ Y 218
U ERIB(HEEFZY) @ g els
EU ERX2(AE27) @ Y 28
EU ESX2(E27) @ Y 28
5) ot3g & FE oAd
2AN(FY R A=E2A2Y)
sHetelis
=2AH
D222/ HB(0SHA #E) @ Y oS
D222 M2 (CERCLA #H) @ g es
DI=222IZ 2 (EPCRA 302 #&) @ Y gis
DI222IZ 2 (EPCRA 304 ) @ dHY oS
0| =222I1 Z 2 (EPCRA 313 #E) : g =
DI2AIFE(LEHSUEASE) : HY 22
DI2AIFE(ASESHASE) @ HY 22
DI2AIFE(2ERISATANEE) @ Y s
EU S22 (HFERA) © WY A
EU ERX2(AE23R) @ Y es
EU ERXF2(0d237) @ Y s
6) 2-0IE& & O3 ZAUO0E
FH(TRY ]I QESE2LY)
Hetels
27
D222/ H2(0SHA #E) : Y S
DI222I M2 (CERCLA #H) @ g 28
DI222I M2 (EPCRA 302 &) @ diY gls
DI222I M2 (EPCRA 304 &) @ diY gls
DI222| M2 (EPCRA 313 &) : diY gig
D222 E(RH2LEASE) : HY 1S
DI2AURFE(ASSSHASE) @ HY 28
DI2AUIFE(2ERISATVANEE) © Y s
EU S22 (HFERAD) « Y AS
EU ERX2(AE27) @ Y 2s
EU ERXFL(gd237) @ Y 2Us

=AM



0l=22 32 (0SHA #E) : oY a8
0l=22| 82 (CERCLA #E) @ Y g8
Ol=22| 82 (EPCRA 302 #&) @ Y S8
Ol=22| 82 (EPCRA 304 #&) @ Y S8
Ol=22| 82 (EPCRA 313 #&) @ Y S8
D222 (ZHELEAZE) g elsS
DI22ALYB(ASESEAZE) g eSS
0= (2ECISATFAMER) : Y 248
Bl 222 (HHEFZ) @ g eSS
Bl 2ERYZ(FE2F) : g elsS
Bl 222 (AMER) @ g elsS
8) 1,4-HIRECIOIII=SAA HA(2-NESA)
ZU(EFE RI| 2EsZ22Y)
NS
=27 A
0l=22I82(0SHA #E) : oY g8
OI=222| 32 (CERCLA #E) @ dlle gis
OI=222I M2 (EPCRA 302 #&) : oY als
OI=222I M2 (EPCRA 304 #A) : oY 8ls
OI=222| M2 (EPCRA 313 #A) : oY 8ls
=232 (ZHELEEASE) @ Y A8
D=2l B(ASEEEHUSE) @ Y 23
D=2l B(2ECSATAMSE) @ dig AS
Bl ERIB(HEEFZN) @ g els
Bl ERYB(RIEER) @ dig A3
EU ERIB(AEER) @ digd oS
16. JIEt & OAE
ot Mg2e X
- ACGIH; https://www.acgih.org/
- |ARC: http://monographs.iarc.fr/ENG/Classification/latest_classif.php
~ Corporate Solution From Thomson Micromedex(http://csi.micromedex.com)
- NTP; http://ntp.niehs.nih.gov/index.cfm
- OSHA; https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910. 119AppA
- NCIS; http://ncis.nier.go.kr/
- ECHA; https://echa.europa.eu/information-on-chemicals/registered-substances
- HSDB; https://pubchem.ncbi.nim.nih.gov/
- EPA; https://pubchem.ncbi.nlm.nih.gov/
- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SISIS2AMBAIAY, ISP YsHR (http://ncis.nier.go.kr)
— ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(I1CSC)(http://www.nihs.go.jp/1CSC)
- AESFBACAIAE, *“*“’IH**(http'//hazmat.nema.go.Kr)
O JIEt SHNMBATE A4 e FE
- & MSDSE AtgiotMBag o §}§*%é‘9| 25 - A 2 SZAMEATZ0 28 J1E DAL
LA SEOHH 23 Y2 MSDS S EFLI0H0H ¢ - BHES £, = 2 AN -8R @8 S2 IS
- =3 2 RAHER SE2 2 82 EXU Ll 4222 BUHE o122
MG LXGHK S = A2H, ME2 HE HE L HES Sot0 A2 HtE = UAS
- & MSDS= ;IH_J 0‘31& &l 28 2 2820 2H0tH &6 2A-E A0IL MEXME
2Mo| EE0tE A2 OtLIN, LAXIX 22 /AEH0l LHEtE 2= AD| 20 F2AHA ArSE 2
@ & MSDSe= M%*E*&E‘.’d‘é* HHo0X & D232 DAI(H2020-1308 SIst222 28 - EAl ¢
SHOMBAXZO 28t JI=)0 2ol HLCA2H, FHASAHR0 s DsE L SSNHAH JI=XN22AH H3&
@ B30t 2 MSS A=l FIHEQl It== UP-DATESHO Ar=ot)| uhet
b 2= 242 @ 2011-12-01
Ch. MY 32 L 23 HE LI : 25](2022-07-27)
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