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o HEY : RIE 4 A2/ZHAE (RS) (NCS INDEX-3020-Y40R)

d BRI SHSE (2= )(specific target organ toxicity repeated exposure) F&2

Ol DH2IM(skin sensitization) F&1

=M AR (hazardous to the aquatic environment) 24 P23
=4S4 (acute toxicity) d7 &5 (ATEMIX :3207.271<= 5000)
SH =4 (acute toxicity) ZI FE5 (ATEMIX :3441.144<= 5000)
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P260 E2& - & - JtA - DIAE - B)| - AX0IE SLoHAl DHAIL
P61 2& - & - JtA - DIAE - BJ1 - AZg 012 EYE LIGHAIR
P72 HAUE HO=Z FE 2AFS BHEGHA DAL
P80 ESEY - 259 - Bt - UHHESTE FHESIAL
p273 EZ 22 HIEGHAl OHAIR.
- e
P314 2SS LI 2SHQl XX|/XHE FGHAIL.
P302+P352 LR S22 U2 S HIFZ A2AL.
P333+P313 LIS A=4 L= ZBH0l LEILIH: ostAol /RS HOAIR.

P321 2R MXIE GHAIR2.
P362+P364 QEE OFE S CHAl ALE & AIH
P312 EEES L)IH Q2| H(2AH S FES LHOAL,
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P501 HIDIS 2& B e WES2 - 212 HIIolAIL

. NPATIH aa s v

= 2 oS X2 8l S X2 HS
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o3 At ZEEH X2 S X2 8 S X2 US
043 EIEHS X2 S EEEES EEEES
22 WA : 3mg/m | Xt=2eig X2 US
2,2,4-E 201 B 2-1,3-BIEfCHO| 2 CHOIOH0| AR E AT e elS X2 8 S X2 U
EEEEFEED WA : 5mg/m | Xt=2eig X2 US
EETE e elS X2 oS 12 oS
1.2-0llEl el Ctol 2 STEL : C100 | pogie H=els
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EREEE WA : 5 mg/m | XtZ28ig X2 US
HEE WA 10 mg/m|  M28tS X2 US
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S Jtsst A3AME AEoH0 SIS XASHAIL
SHHAI K& 210l & %= JACH 2IIE SAMMRA2Z 2H 0ISAIIIAL.
SHH &g £ &g AlESOH 42510 I15 Y2 AIIAIL.
SHH Rk o122 CIA0| 3 212229 H22 SHGHAIL.
230l 9 M2 9 RAE XN s2s ZXGHAIL
AYAM0 ZelD, 3 /AXY FHE STFS LAFAL
e 3R B RoAUSTIE EEGHH, HAXl £S B SHUAM EIES WHY FAIL
S& XA T dA MY29 SYUS TIotAL
3D S0l EMUAS BR0e H26HK OFAIL
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O =88 s+
HNES BE57/259/825 %2
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Lt. B3 2360 |l 228 EXIALE
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S 222 22 2249012 ol AL+ JtsE EF4A F= RAFHUIE 22 28 UHE FIIA.
E+HNE AE6IH HEst 10 +=HOAIL
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E+HE AESHH HEs EJ10 =HotAI2.
S&& 222 JIH HHIE MB6t0 =HGHAI2.
Ch. M3l = MH g
O 28 & Al
Lel L= U2 HIJHE SEE ALE6IH EA2IA2.
S 289 XHES AdM st 10 RIIAL
O U & Al
2ol 2 28 9 fIE XYEE ZelotH £LS SXotAIL.
JIZES 0l HIE Al SYEE, NYXXISHN BHE 2SS SXIGtAL.
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BEHN 22| L WOIESPE HZ6I0 HASIAIL.
FEI| SN SXE At X S8 AN A
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FSAl 24101 & SIEX S2 0128 A
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QE o™ FOE 91 Olalsldl Holle F36HA DAL
FI2t K= g=2No2 SIIE EYUGHA DAL
g, 22, 3t = JlE HEE) B TIotAIR
TN o2 QAHE O/=2Z PHEGSHA DAL
HZ0l 20iA= It S22 8) 22 Al ALl ook 3 fIE0l Y222 HOtFXI OtAILD S0 €21 20|
= 204 2J/0 €0t HIIGIAI2. (HIFIES dile 8is)
Lb. otMst M& 2 (moior & X2AS E&s)
ANESHA 22 AMols 2HGIH =A<,
22 B2 Ale AAZds mg A
22 MY 2% : 535C
ZHAESHA, A HEE TIGHAIR.
Zeld FA0 et ot B2 HEE=z ME, 2939, DM =9
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S0l S22l F2S IIotXl OtAIL.
=aE )= AIE6HA DAL
ME6tD AX0IH 201 & D EF20 HEGHAIL
Y& ORE FIXN2Z HASIAIRL
s BH L R 25t MESHAIL
Aol =I1012F B2BAIL
HEIIE SXotl) B S ZAZHU HAZ F2= HoH B2A6HAIL
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: D50 > 2000 mg/kg Rat No death Not classified (OECD TG 420, GLP) (ECHA)
: D50 > 2000 mg/kg Rat No death Not classified (OECD TG 402, GLP) (ECHA)
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NELSREIAN [z
IARC : Xt& 818
OSHA : Xt& g8
ACGIH : Xt2 ¢S
NTP :© XtZ els
EUCLP : X2 S
O MAMIE HOIZA : In vitro gene mutation study in bacteria (OECD TG 471): &4, chromosome aberration study in
mammalian cells (OECD TG 473): 84 (ECHA)
O MAISH @ SHEES 0|86 ZFANEZN O 22 *FUHAE SHHECZ ROIF g 2EF X LS. NOEL 1000
mg/kg bw/day (OECD TG 422, GLP) (ECHA)

O SFEFAISH(18 v5) + Iz 88

O SFEFAISH(PE L&) © HEES 0|28 2= SHAEZY Rost SHSA g8 2 X &S, NOAEL 1,000
mg/kg bw/L (AR SHY) / HES HACZ EYB==SLHASEZ 0 (0ust) 8T 24, 84 Ad 24, H S Sot2 g8
2ELASL FDsEASUA LAE 2z SHEHE 20| gle AQZ 2=, Ml =4 SL6HA &S (0ECD TG 413,

GLP) (ECHA)

O solriid : Uz 88

3) ora M ZEEA
O =248 =4

-&33 U8 9=
- &0 g s
- B2 2 gls
O I8 A4 L= U224 0 U2 US
O Agt & &4 TE= U324 @ U2 %S
O 28I #2UH : Nz eS8
O I #H : Iz s
O ga4d
AHOIMEBHY X2 9SS
D2LS20AM 0 X2 g8
IARC : 2 818
OSHA : Itz 8l8

ACGIH : Xt& 818
NTP @ K2 8l8
EU CLP @ Xt2 S

O MANEZ o8 @ U2 oS
O MASH : IE g8
O SEERFISH(18 &&8) © Uz g3
O SFENAIISH (s &) @ Nz 23
O &owolld : Utz els
4) Ol&t3 ElEE
O 24 =4
- 23 : LD50 > 10000 mg/kg Rat (HSDB)
- Z1 : LD50 > 10000 mg/kg Rabbit (IUCLID)
- £¢ : LC50 >3.43 mg/ 4 Rat (OECD TG 403)
O I8 2Ad = U224 0 EDNUAM T8 U224 A" 20 28 U124 &2 "IX=4 (NITE(2008))
O dst & &4 T= U=24 : ENOA o 24 Alg Z20 28t X=4 (NITE(2006))
O &8J7 W24 - g elg8
O HT N : AZ0A X HAE 20 84 (NITE(2006))
O ga4d
AHOIMEHY  Xg US

DELSRIA 2
IARC @ Group 2B
OSHA : Xt& a8

ACGIH : A4
NTP @ X2 i8S
EU CLP @ Xt2 S

O MAKE HOIEE @ AlE2 Wl D22 0/38 SASHHOIAIZE0ECD TG 471, ZRFAE RKANSHBHOIAIZO0ECD TG

476, SAHOI&AIZH0ECD TG 4732 HAIRE KRRt 2H 801 84, M W SAFMOIAIE, AMAE2Y 84

O MASH @ AlEg2 Ul DIMES 0188 SAHSHHOIAZ0EC T6 471, ZFFJAME SEXSHHO|IAIZ0ECD TG 476, &4
512

HIOI&fAIZ0ECD TG 473Z 0t THAIZE SR 2H 01 So, MH W SAMMOIMAIE, AMA| o =4

O SZEHIISH(1E &) : HEE 0/88 SHLIFSLHAEZ D, AMLUD SN Hatet SFA SUS gyol 2F
=Xl %48 OECD TG 425

O SEHEXNFIISH(BE LE) : HEE 0|88 ZALSSHAFZ L, MLARD SUE FE0| 22X ES. NOAEL=

2

O sglraid + U2 88

-&33 Az s
- &0 Az %S
- 8¢ U= 88
O LR 24d = U334 Uz S
O &t & &o E= U334 - N8 8lsS
O &87 neld : U= s
O L= n2d @ NIz s
O g4
MHHMEAY  IIE 8lS
NEBLSRIAN - g AS

IARC : Xt& US
OSHA : Itz S
ACGIH : X2 8lS
NTP @ tE SRS
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: LD50 > 3200 mg/kg Rat (SIDS)

: D50 > 20000 mg/kg Guinea pig (SIDS)

: LC50 Rat >6.49 mg/L 4hr (5.3 mg/L 6hr) (HSDB)
BAIN L= 24 @ 25 X=2(guinea pig) (IUCLID)
= 24 = U240 HIXN=4(rabbit) (1UCLID)
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IARC : Xt&
OSHA @ Xt&
ACGIH @ Xt& 8
NTP @ Xt& A8
EU CLP : Xt& &S
O MAINIZ HOIRA @ Invitro - Salmonella typhimurium/TA98, TA100, TA1535, TA1537 (SHSHHOIAIE:; Ames test)
(OECD TG 471 and 472): IAIZEH S22 42810l Negative(S4), CHL Cells/ZAMUIOIAAIE (0ECD TG 473): CHAMEA A

FP2 A0l Negative(S84) (SIDS)
O MASH @ HE/ZF (0, 30, 150, 750 mg/kg/day) (OECD TG 422): =& L MAF)| 2|0 +=RJ| HAIGES2 A&
X 43, (SIDS)
O SEERIISH(18 &&) © Uz g3
O SHEEHFISH(EIE &) @ dHE(F21, &=H)/ZFP (0, 30, 150, 750 mg/kg for 44D(M) and 14D0(F)) (OECD TG422,
GLP): ZAYeISN ASHUHAM A% Ada2 &02 SHIIY eIl S &0 ZXNYSEHL L WA 2EE. HE(S2A,
224)/d+ (0.1, 1% for 103D): SOIHQ SH&N He= 2EX £S. (SIDS)
O &owold : Itz ez
L43 M3 B AR
O 248 =4
- 23 : LD50 >10000 mg/kg Rat (ECHA)
- &0 - A=z s
- E¢2 : LC50 5.05 mg/ £ 4 hr Rat (OECD Guideline 403, GLP)(ECHA)
O If 244 = U324 E)IE 0|88 LFRAH/X2H AlE 20 I=4 A2S (ECHA)
O dst & &4 = U224 @ ENE 0|88 Mst=4/X24 AME 20 X34 43S (ECHA)
O &8J7 24 - g eS8
O Of 224 : LIS HASZ IRULS A8 20 22483 LIEHHX &S (ECHA)
O g4
AHOIMEHE - Xg U8
N2ELSE0A 0 U2 88
IARC : Xt& &8
OSHA : Xtz els
ACGIH @ Xt& els
NTP @ X2 el8
EU CLP : Xt& S

O MAMI BHOI2E @ invitro ZRF HSAHEZE 028 SMAUOIAMAIE S4 (0ECD Guideline 473 (In Vitro Mammalian
Chromosome Aberration Test), GLP,ECHA), in vitro ZRF HIZAHZEE 0|28 SEXNSHHOIAE S4 (0ECD Guideline
476 (In Vitro Mammalian Cell Gene Mutation Test), GLP,ECHA), in vitro DIMZE 0|88t SHSHHOIAIE S4 (ECHA)
O MASH @ X2 el

O SZEHIIISH(18 =5) : 82 5 0212 2 & 5 0219 23 HE (Wistar)S 5 mg/| CERAC- IIOBE (& &
X 301 =35 nm)0fl 4 Al2b S &l EAACH. 2E £ 14 4 SO AIYE, g4 A& L MBS0l ol S22 2F Gt
Ch. 2tE D2t S MGHHU A3 D12 EF A0l slME 2= SS0l Uioh Helst® ZME =3 StACH. &Y =50/
5mg/Le HAHZ2E sTOA 4 A2t S CERAC-PigmentOl €2 =&EAI2I &, ZE S22 50 AL = AASLITH Tt
N S2XMsE (MC)=E 5 mg/LS Ziots A2 2 ASLICH HOECD TG 403) (ECHA)

O SZEFNIIISH(EE &5) @ HE(Y/)E HALZ oletd EYS4H(902) AEZ D, HE H2ad BZHE 2AS
ot 2EZ/AD U2 Sihe 2EZX LAS, NOAEL 4.7 mg/L air (0ECD TG 413, GLP)E L (0I2+H): HES ol 30t T
g sk, HEJIRCZ £ Z0, U4a4 gXe a5 LXctn dEHe 2UE LIEY. Hsd2 SHe 8ls

(NOAEL=4.7 mg/m"), Rat, OECD TG 413, GLP)(ECHA)

O BARWME : 2 oS

= eSS

SH
O =848 =4
-&337 A s
BT DN I = =
- 8¢ U= 8lsS
O LR 24d = U324 U=z 2US
O &t & & £= U344 1 N8 8lsS
O &87 neld : U= s
O L= 24 @ Iz s
O g4
MHHMEAY  IZ 8lS
DNEBLSRIAN g AS
IARC : XtZ 88
OSHA @ Xt= 8l

ACGIH @ Xt= S
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: D50 300~2000 mg/kg (EU Harmonized Cat. 4) (ECHA)

: LD50 >3500 mg/kg Mouse (ECHA)

: Aerosol LC50 > 2.5 mg/L 6 hr(conversion to > 3.75 mg/L 4 hr )Rat (ECHA)
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EC50 >100 mg/ £ 48 hr Daphnia magna(48h-EL50Daphnia magna>100 mg/L, 48h-EC50>100, 48h-EC10=91.2 mg/L,

02)

O Z=F : ErL50 >100 mg/ £ 72 hr (Pseudokirchneriella subcapitata, 72h-ErL50 Pseudokirchneriella subcapitata >100
mg/L growth rate, static, 72h-EyL50 >100 mg/L static, OECD TG 201)
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: EC50 >100 mg/ £ 48 hr Daphnia magna (OECD TG 202, GLP), NOEC 8590 mg/L 7 d Ceriodaphnia dubia (ECHA)
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Shellfish NOEC : 3.2mg/L/21day (SIDS)
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Insoluble substances (water solubility 1mg/ £ or less (Not classified in acute toxicity)(ECHA)
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- 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.nlim.nih.gov/

- EPA; https://pubchem.ncbi.nlm.nih.gov/

- SIDS: https://hpvchemicals.oecd.org/ui/Search.aspx

- SISS2AMBAIAY, ISP WS (http://ncis.nier.go.kr)

- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)

- International Chemical Safety Cards(1CSC)(http://www.nihs.go.jp/ICSC)

- ASESHBACIANAE, AYUBTNAE (http://hazmat .nema.go.kr)
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