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- Z3 : LD50 >10000 mg/kg Rat (ECHA)

- dIl : Uz eS8

- &2 : LC50 5.05 mg/ £ 4 hr Rat (OECD Guideline 403, GLP)(ECHA)
O IR 2AY = U324 ENS 088 LISRAY/N24 AE 20 U124 glg (ECHA)
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NTP @ Xtg S8
EU CLP : XtE giS
O MAME HOIFY : invitro ZRE HYHMEIE 0125t SMIO0IMAIE S4 (0ECD Guideline 473 (In Vitro Mammalian
Chromosome Aberration Test), GLP,ECHA), in vitro ZR % HIZAHEZZE 0I2F SEXNSHHOIAE S4 (0ECD Guideline
476 (In Vitro Mammalian Cell Gene Mutation Test), GLP,ECHA), in vitro DIMEE 0|88 SHSAHHOIAIE S4 (ECHA)
O MASH @ X2 %S
O SHENFISH(1E &5
X371 =35 nm)0ll 4 A2+ S
Ch. ZHE D2t SO AFYBHL A3
5 mg/Le OIOIRZE SZOIA 4 A
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N BLXAMsE (MLC)= 5 mg/LE ZWots ACE AFEJASLICH
O SEEFRFIISH(BE £5) © HE(Y/+)E HASZ ot2td EUYSH(90Y) AIEZ, He H2d BZEO 2AS
L 2EEHAD UOE Git= 2ZLX ZAS, NOAEL 4.7 mg/L air (OECD TG 413, GLP)S(OtRtd): HEES Sl 3JtAI C
g sk, HEJIRCZ & Zi, HEad X o oty MR 2UE LEY. HEd2 SHeE 88
(NOAEL=4.7 mg/m"), Rat, OECD TG 413, GLP)(ECHA)
O sglgoid : Uz 88
7) 2-REANMES
O =48 =4
- &3 1 LD50 1414 mg/kg Guinea pig (OECD TG 401, GLP)(ECHA)

: LD50 >2000 mg/kg Rat (ECHA)

: Vapor LC50 2.9 mg/ 4 4 hr Rat (RTECS)

AM E= XI=4 0 E)NE 0188 IRXN=4 A8 20 S22 22 GHS JIE0M= HEE X 22U =40l
ctoldl 28 EU Method B.4 (ECHA)

a Ee U=3d @ =N=S8AE 20 290K+ 2.6, WS 0.56, 2UFS 1.82 U=40 AU
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ECD TG405, GLP (ECHA)
SEJ Weld - Xtz el2
e neld @ J|IUIOE 0188 IeUASAE 20 HI2IA (0ECD TG 406, ECHA)
2ot
MAKMEAY T g AS
NEL-SEIA @ gL 2
IARC : Group 3
OSHA @ Xt& a8
ACGIH : A3
NTP @ UtE Q8
EU CLP : Xt= U2
O MAMIZ HOIFH @ A2 OIMEE 0188 SHSHHOIAIEZE0EC T6471, ERF MIEE 0|28 Ml 0l&AIE0ECD

I
TG473 20 SH, MU ZRF SMEE 0l

25 ASAIE0ECD TG474 Z 1t S4 (ECHA)
O MASYH : 2N HASHAENTP) 2, SR 2, HAs S S22 NOAEL(RZ2S4)=720 mg/kg bw/day, Al
P 242 NOAEL(F1, F2)=720 mg/kg bw/day, SAISH0 s &2 2EHX ES, HEES g

& 0 kS|

Olzst Y<=4AIE (0ECD
TG414) 2 LSS 2 J|E IS0 2EEX LS NOAEL(ZE)=1 J18 &)>200 mg/kg bw/day
(ECHA)

O SHEHEFIISH(13 =) : IIRAE 0I28 SSIIH N34 AIE 21 AR50 2818 ppm22 A F= 22 X320/ O
Ll 2422 LtEHE (ECHA)

mg/kg bw/day, NOAEL(

O SHENFISH(PE &=&) © HEE 0188 902 SIS 2SS AIE 0ECD TG408 Z 0t =& HelAAHNA 2+, 2ol Al
TLRQIA HECUSL Kolist FE2 HEE X 2£S. NOAEL £31<69 mg/kg bw/day, NOAEL 2+31<82mg/kg bw/day OIRAS
0|8t 902 EULIE2=HAIE 0ECD TG413, GLP Z21F EHSHM A5 O 2 NOAEC<31ppm (ECHA)
O &olxrolld : Iz els
8) Jt2 =
O 24 =4
- @3 @ LD50 = 15400 mg/kg Rat (NITE(2006)), LD50 >8000 mg/kg Rat(ECHA)
ZIl : LD50 > 3000 mg/kg rabbit (NITE), LD50 >8000 mg/kg Rabbit(ECHA)
- £¢ : DUST LC50 > 4.6 mg/m 4 hr Rat, No death (ECHA)
O IR A4 L= U324 EJE 0|88 LIRRAH/N2H AEZD U240l LM ZS(0ECD Guideline 404)
(ECHA)
O Ast & & T= U224 0 ENE 028 Ast=as/NU=24 A2 Z0Is NH2401 LMotX 2S(0ECD Guideline
405) (ECHA)
O &87 2y Xz g3
O T2 Moy @ JILIOE 0|=st LSRNl AIgZ DEN2-0| LMK 2SS (0ECD Guideline 406, GLP)(ECHA)
O gy
ArHOIMEAHY - XZ S
NBBLSRIA 0 224 2

IARC : Group 2B
OSHA : Nt& U8
ACGIH : A3

NTP @ Xt& A8



ORELENGEE ez u =

SEE 0|28 K0 SM2XH wet 24 AIEZ0 QAL S 428101 S4
(OECD Guideline 479) AIEZ Ul ZRFE 0I88 RN SHBH0| AIEZW HAIZIEH S22 A28101 S4(0ECD
Guideline 476) AIE2 Ll DIMESS 0|88 SHSHHO0| AIEZ20 HAIZSEHIN R22 A428101 S4(0ECD Guideline 471,
GLP) MMl L =L2IS 0IE8 et 24 XIAIAIE 20 S4(0ECD Guideline 477)(ECHA)
O MA=EM @ HES 0188 ZIIE@H/RAHSH/LLYSSY N2 MASH0| LMER LS(0ECD Guideline 414)(ECHA)
O SHEHMISH(17 &) : U2 U3
O SHENAIISH (P2 &) : RatE 0/=6 22 SUC-E A2, HE AUQ ot A5, 4R35 S HOHAM $Het
S0l HEZAS. QIO LS ASF0| 2R LJAOL ASESSS 018 ZUE EUZ MRS A20 RaE Lo
2 JisH0l UAS. (NITE)
O R @ 12 AS
12. &30 0IXl= g8
b, MESH
1) gy
O 0% : Uz g8
O 22z Xz o8
O X2 : 2 gs
2) 2
Oz : 1z 48
O 22457 Nz els
O =58 : Uz g8
3) OE=
O O{& : LC50 >100 mg/ £ 96 hr Pimephales promelas (SIDS 2005)
O 22F : LC50 5012 mg/ £ 48 hr Ceriodaphnia dubia(other guideline: ASTM E729-80) (ECHA)
O ZF : ErC50 275 mg/ £ 72 hr Chlorella vulgaris(0ECD Guideline 201) (ECHA)
4) s
O o0& : Xz 8438
O 2257 : X i3
O =8 g g8
5) Ol&tst ElEtE
O O{& : LC50 >100 mg/L 96 hr Carassius auratus, Oncorhynchus mykiss (ECHA)
O 22& : EC50 >100 mg/L 48 hr Daphnia magna, OECD TG 202 (ECHA)
O Z=F : ErL50 > 100 mg/ £ 72 hr Pseudokirchneriella subcapitata, growth rate, static, (72h-EyL50 >100 mg/L static,
OECD TG 201) (ECHA)
6) AT Mg B A2
O o0& : X2 g8
O 225 : LC50 = 100 mg/ £ 48 hr Daphnia magna (GLP, ECHA)
O =8 : EC50 18 mg/ ¢ 72 hr Pseudokirchneriella subcapitata (ECHA)
7) 2-HEANNES
O O{& : LC50 1474 mg/ ¢ 96 hr Oncorhynchus mykiss(OECD Guideline 203) (ECHA)
O &2& : EC50 1800 mg/ £ 48 hr Daphnia magna(OECD TG 202) (ECHA)
O X8 : EC50 911 mg/ £ 72 hr Selenastrum capricornutum(OECD TG 201) (ECHA)
8) Jt2 =
O O{& : LC50 >1000 mg/ £ 96 hr Other(Tribolodon hakonensis)(NITE)
O &2&® : EC50 > 5600 mg/ £ 24 hr Daphnia magna(OECD Guideline 202, GLP) (NITE)
O Z& : ErCh0 >10000 mg/ £ 72 hr Desmodesmus subspicatus (OECD Guideline 201, GLP)(EHCA)
Lt &84 9 24
1) Sy
O &84 : Xz els
O 2d : Uz a2
2) 2
O &F4 : log Kow = —1.38 (HSDB)
O Zod @ Uz a8
3) des
O &24 : log Kow -0.32 (1CSC)
O 2ol : BOD5/COD = 0.57 ( 1UCLID)
4) s
O &84 : N2 s
O 2od : Uz a8
5) Ol&t3 ElEts
O &84 . N2 28
O Zolld : Xz i3
6) 4G MG B A2
O &84 : Xz 83
O Zolld : Xz 3
7) 2-HSANUES
O &84 : log Kow 0.81 (25° C, pH 7, BASF standard method) (ECHA)
O Zolld : Xz 3
8) Ji2 =
O &84 . N2 28
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O s54 : N2 28
O M2olld @ U2 A8
2

O s54 : X2 88
O M2olld @ 12 AS
Ol Et=

O s=4 : BCF 1 (ECHA)
O M=20i4 : Biodegradability = 75 (%) 20 day (Aerobic, Other, readily biodegradable) (IUCLID)
Jt2e

O s54 : N2 88
O M2dd : Xz els
0l &t3L ElEl s

O =584 : Xz els
O M2dd : Xz els
03 MG B AR
O =54 : 2 48
O M2dd : Xz els

2-RSANUES
O =54 : Iz 8l

O M54 : 90.4 % 28 day (OECD TG 301G) (ECHA)

O =54 : g &
O dzdd : U=

£ 00
alo

OlEt=

=

crustaceans(Daphnia magna): NOEC, 9d, = 9.6 mg/L, Algae(Skeletonema costatum): NOEC, 120h, = 3240mg/L (ECHA)

2403 AL B A2
(Insoluble substances (water solubility 1mg/ £ or less (Not classified in acute toxicity))
2-BSAMES
Flsh Danio rerio: NOEC14d>100 mg/L OECD TG 204, Crustacean Daphnia magna: NOEC21d=100 mg/L OECD TG 211 (ECHA)

Jte g

= =35

Algae: Desmodesmus subspicatus NOEC > 10000 mg/L 72hr, (OECD Guideline 201, GLP) (ECHA)
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Jb. At ord

SOoHeIAL", "

1) goHY
HZESXNEE
S[ES e WIE==+S]
2e|taszd
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. §Q g0 gQ

SIZJIELEEEE
SgaeiiadRoii=E
X

HOrM E 1A (PSM) X
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E==-pJ =& ¢ of

HEIFLHE ¢ o
SEAAYNRHS

SHEB A (PSIHIEC

=
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=
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3) GEsS

g %S
a3 oie oS
PN

o oe AS

E==-9]| 22 © OIESTWA © 1000 ppm
SIIIEHEESE - eSS
SgEALIHMRHSE @ Wt
SHUHEEBDAM(PSMKMESUHAS

4) 3t
PES=INE=2S
MzZ=siot2&

=
=£3

=2
=
& oogE

=g

SHe

SHe

o

.000% Ol&h
.000% Ol&t
S(OIEY S)TWA : 2 mg/m (
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5) Ol&tS ElElts
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HNxzsX=2 : g o
MZ=SIt=2E : oilg &
2eltha=2 E
GUSA=ZTUAYESE

1.000% Ol&af
SAAALVHAESE : WY o8

== =
LEIIELEESE

CESIEEEEE T =t
SHzARHSE © WS
THOHSDN(PIHENLSE : sels

7) 2-REANNES
HESXNESE : e oS
ESIBIEEIEE T
zeBASd 1% 04 2o
NUSASYUAST  1.000% 014 L
SAAYLTHASE : 1.000% 014 20
CEIFLFYESE  2-LSAESTHA 1 20 ppn
CESIEP LR
SHUAWLRHSE © HYUS
DHAHZDN(PINHENSSE : HLeS

8) Jte s
HESNST : o2 oS
HMZESIIEE © g oS
BAUNSE © WY oS
RYSFSHHASE © Y oIS
SAAVATUASE : HY %S
CEIFLFESE  F2SUTWA : 3.5 mg/m
CESIEFEE R E

Sgaciidzoisd - gl
SHANMEB DM PMMENAESE : dHEels

U. sstS R0 o8 34 "HWETEMULE
1) g
INEST WY %S
NRENEN S2E 2T : oY oS
RS2 HY 9s
AW HY oS
M2 ;WY %S
HEZTAULSE : HY 818
ADHHISE : o2 218
2) 2
JNESE ¢ s
NRENEMN S2E 2T : oY oS
=2 #HY 9s
FHSWE : HY oS
NS : o oS
HESZAHASE : HY 818
ADHHIEE : o 218
3) oes
JESE ¢ HYE
ARBEEN S=E 23 : H2 oS
RE2 WY oS
FHSWS ;WY oS
NS ;WY %S
HESZAHASE : HY 818
ADUHISE : o o8
4) 3=
JES ¢ e
ARBHEN S=E B2 : H2 oS
Rs2 WY o8
FHZWE ;WY ¢S
NS ;WY %S

HHESXZAHASE 22015 & 1 &S 1
AtDOHHIZ2E : dHE 8l

5) Ol&tst ElEts

JIESE - gdE
SRS EEM S8 22 @ g S
=2=2 Y AS
FSHE e AS
SASE g s
HHESZAUY=E : oid 88
ADTHEIZEZE @ oiE 88

6) =43t Mgt H AR
JIESE © oiEs
SRS EEM S8 22 1 g 8S
RE2 Y AS
FHISME - g SiS
SAS82 g s



7) 2-REANMES

et.
OF.

|7§‘=‘XI :

=
NR2EEN S22 27 ¢
Ss2 : #Y oS
SRS : HY oS
=NEEIR TS
HESFZAUASE : Y
ADUHIZR : sl oS

8) = =
ESE ¢ Mo
NRENEN S=2E 2T
s=2 g oS
I R
ENEERRERE

HHESZAIHASEE @ oY
ADOHHIZE @ oig 28
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=
BA O
e &
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A O

Ch. figSctd2clgol g =M -

1) A AH U

2) 2

3) oles

4) 3t=d

5) Ol&tst ElEts

6) =43 M3 H AR
7) 2-REANUES

42 HM22HKRR(=24)

8) 3tz =
=

e

o

HolS2elHol 28 M -

S
JIEt =W & A==l 28 7
1) ¥y

0o

2N (XFY R QA=SE2A2Y)
e g
2A7H
D222/ HB(0SHA #E) @ Y oS
D222 M2 (CERCLA #H) @ g es
DI=222/Z 2 (EPCRA 302 7&) @ Y gis
DI222IZ 2 (EPCRA 304 ) @ Y gls
DI22t2I 2 (EPCRA 313 &) : Y oS
D22AML(RH2GYAST) : oY 88
DI2AIFE(ASESHASE) @ HY 22
DI2AIFE(2ERISATANER) @ Y U8
EU S22 (HFERA) © Y A2
EU ERX2(AE23R) @ Y s
EU ERX2(X237) @ Y s
2) 2
2AH(XFY || =T 2A2Y)
=els
27
D222/ HE(0SHA #E) @ Y es
DI222/BE(CERCLA 7E) Y gis
D222/ H 2 (EPCRA 302 #&) @ Y gis
DI=222/H 2 (EPCRA 304 #E) @ WY gis
DI=222/H 2 (EPCRA 313 #A) & Y gis
D2AUFE (FH22UGHASE) : HY 22
DI2AURIFE(ASSSHASE) @ HY 22
DI2AUFE(2ERISATBANEE) © Y s
EU S22 (HFERAD) @ Y AS
EU ERX2(E23R) @ Y S
EU 2R (gd237) @ Y s
3) Olets
U (ERY QI usHY)
Haels
27
DI222/ME(0SHA &) : g oS



DI= 22l 2 (CERCLA &) : Y 242
DI= 221 % 2 (EPCRA 302 7 E) © Y &l
DI= 2215 2 (EPCRA 304 7E) © B 8l
DI= 22l % 2 (EPCRA 313 7 E) & oY &
D=2 (ZHEHHASE) & HP
D=2 (ASSSHASE) & 2
D=2 (2EASATNER) © of
B SRR (HFERZD) © HT #S
B 2R (AE2T) © HT oS
B SR (A7) © T %S
4) =@
IUH(RBY R 2YSTRLIY)
Heets
2QIRA
DIZ22F2(0HA RE) © W &S
DI= 22 2 (CERCLA 7E) : Y 242
DIZ22IF 2 (EPCRA 302 ) @ HE &
OI=22 % 2 (EPCRA 304 7F) & olZ 8
OI=22 %2 (EPCRA 313 #F) & ol 8
D=2 (ZHEHHASE) © AP
D=2 (ASSSHASE) & Y
D=2 (2EASAZNER) © of
B SRR (SFERAD) © HY &S
B 2R (ABST) © WY &S
U SR (AFST) © WY &S
5) 0l&t3t ElEHs
I (HBY R 2FSEBLY)
WS
297
D=2 (0SHA 7B © WY &S
DI= 22 Y2 (CERCLA ) : Y oS
OI=22 %2 (EPCRA 302 7E) © olY 8is
OI= 22152 (EPCRA 304 7E) © oY 813
DI= 22 %2 (EPCRA 313 #F) © ol &
DIZZRANE(ZHEHEASE) @ HY o
DIR2RIBR(ASESHASH) : HY
|ZBRY 2 (BEABAZMEER) © of
Bl ERTL(SFERZD]) © Y o8
B 2R (AEST) © WY oS
EU 2RI (AFST) © WY &S
6) *&3 M3t B AR
2 (HBY R 2HSTBY)
Hzes
297K

Dl=22eld8e
Dl=22el8e

OSHA =#&) : aig 8ls
CERCLA &) : dHe gls

DI=22/Z 2 (EPCRA 302 7A) @ Y gig
D222 Z 2 (EPCRA 304 ) @ Y oS
D222/ &2 (EPCRA 313 7H) ng els

D222 EE (RUH2YEASE)

D22 FE(ASESEAST) 6HC+ o9s
fl=22l Y2 (2ECISATMESE) © ol
EU S22 (HFERA) « WY A2
EU ERX2(AE27) @ Y s
EU ERXFL2(0E237) @ Y s

7) 2-HSANUES
(TR I QESEZLY)
sHetelis
=AM

D222/ HB(0SHA #E) @ e oS

D222 M2 (CERCLA #H) @ g S

D222/ H 2 (EPCRA 302 #A) @ i 8l
DI=222/Z 2 (EPCRA 304 #A) @ i 8l

DI=222/Z 2 (EPCRA 313 #A) @ Y 8l

D222 E(RH2LHASE) : HY
DI2AURIFE(ASSESHASE)  HY
DI2ARIFE(2ERIBABAMESE) « o
EU S22 (HFHERA) © WY AS
EU ERX2(AE27) @ Y 2Us
EU ERF2(gd237) @ Y S

8) Ji2 s
(TR ]I QESE2EY)
Heels
=2 7H

DI222/H2(0SHA #E) : Y S

D222 M2 (CERCLA &) @ Y 2=

D222/ H 2 (EPCRA 302 #A) @ i 8l

D222/ 2 (EPCRA 304 #A) @ g ot

£ £2 0jo 00 0I0

£2 0l 00

oo

2 0/0 0l0 0o

2 0l0 0l

o
oo

£ €9 0j0 0/0 00

£2 0l 0i0

0lo

0l0 0lo



0|=22| 82 (EPCRA 313 #&) @ Y S8
02222 (ZHELEAZ2E) g els
DI22ALYB(ASESEAZSE) : oY elsS
D222 (2ECISAZAMESE) : g elsS
Bl 222 (HHEFZN) @ g elsS
Bl 2ERYB(REEFR) : g els
EU 2ERB(AMER) @ g els
16. JIEH S OANE
o 2o &
- 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'//hpvchemica\s oecd.org/ui/Search.aspx
- SIS SANMBAIALY, 2ERSAYSRA(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http-//cfpubAepaAgov/ecotox)
- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/ICSC)
- ASESHBACIAAE AYUBTHE (http://hazmat .nema.go . kr)
O JIet sZHABHIE 40 e 8
- 2 MDS= ArHorMEBAY U GIESHO 27 - HAl Y SHAMBAXZ A &8k JIE DA
QA SESHH 2 Z2 MDS SS F6H0 HY - HEYSH &, I 23 AM - g - 88 S8 FIloiS
- 2L ZE AN €E2 2 M2 ScU Ld 4F0=F HUE H0I22
24T 2 XIo}XI 22 & ACH, ME2 HE HME L HES S0 A2 b8 = US.
- 2 MDS= Sl Lefd XA ZE L 2EAXNZ0 2HotH HEsl &A-HE oIl MEXME
%@6|Eooh_AS OFLIT, ZeAXIXl %22 ASH0l LHEtY 2= JD| TR0 FchA AtEE A,
O 2 MSDS= At EHY HI10X L D825 DAI(H2020-1308 SES2 21 - HAl &
SHUHNMBAIZO 2t JIZ)0 2ol LA, FSAHE0 s 1sE L SSXHAH JIEsXNEEAH HM3E.
@ 330t 2 MSDS A=l FIEQl Xtz= UP-DATESHO! ArZotD| uhe.
Lb, &= 8 @ 2021-01-13
Ct. S & 2 =S NS 2 ¢ 18 2023-01-31
ct. JIEF @ MSDS HIAI HE " WWW.NOROOPAINT.COM"


https://www.acgih.org/
http://monographs.iarc.fr/ENG/Classification/latest_classif.php
http://ntp.niehs.nih.gov/index.cfm
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.119AppA
http://ncis.nier.go.kr/
https://echa.europa.eu/information-on-chemicals/registered-substances
https://pubchem.ncbi.nlm.nih.gov/
https://pubchem.ncbi.nlm.nih.gov/
https://hpvchemicals.oecd.org/ui/Search.aspx
http://cfpub.epa.gov/ecotox)
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