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© TWA, 3 mg/m3, Inhalable particulate matter

© TWA 25 ppm, STEL 50 ppm (10 mg/m3)
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: LD50 > 90000 mg/kg Rat (LD50 > 90 ml/kg) (HSDB)
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: LD50 > 10000 mg/kg Rat (HSDB)
: LD50 > 10000 mg/kg Rabbit (1UCLID)
: LC50 >3.43 mg/ ¢ Rat (OECD TG 403)
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T o o
© E 4

O If 2AY = U324 @ ENNAM Of U248 AIE 20 %48 U324 £2 HIN24 (NITE(2006))
O M8t & &4 = U234 ENUA e =24 AIg Zo &8 =24 (NITE(2006) )
O 287 #2d : Nz s
O IS 2H2Id : AIZ0AM DX HAE 20 S4 (NITE(2006))
(OJ=g= §5
AHHIMEAY - N g BlS
DEBLSRIAN 2

IARC : Group 2B

OSHA @ Xt& 88

ACGIH : A4

NTP @ Xt& 8

EU CLP : Xt2 8lS
O MAHNIE BOI4 : AIEZ W 0422 0/8& SHSHBOIAIE0ECD TG 471, ERJ[ME SEXNSAHHOIAIFOECD TG
476, SAMXIOIAAIRIO0ECD TG 473Z 10t HAIZE S22 2008101 S4, M W SMTOIAAIE, 2MAIZZEY S4E
O MASH @ AIE2 Ul D=2 0188 SHSHBOIAIZE0ECD T6 471, ERJ[ME SEXNSAHAHOIAIZOECD TG 476, M
MOIAAIZ0ECD TG 47320t HAIEE RS2t A0l S4, MM W SMHOIMAIE, 2MAIZZL S4

O SFEFAISH(18 =&) : HEES 0|88 SHLZPSHAIFEZD, AMLUD S2H Bistet SAA SUS g@ol 2=
/Xl &8 OECD TG 425
O SHEFRFIISH(BE LE) + HEE 0|88 ZABESSHAFZ D, A0 HOUE F80| 22X £S. NOAEL=

24,000 mg/kg bw/day OECD TG 407
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NELSRIAN @ X2 8l
IARC : Xt& U8
OSHA : 2 8i8

Q

ACGIH : Xt& 83

NTP @ XtE S8

EU CLP : XI& 8IS

HOolEY @ X2 AS
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: D50 > 3200 mg/kg Rat (SIDS)

: LD50 > 20000 mg/kg Guinea pig (SIDS)

1 LC50 Rat >6.49 mg/L 4hr (5.3 mg/L 6hr) (HSDB)
SAN C= 24 0 248 XH=(guinea pig) (I1UCLID)
= &4 T= U240 HIA=4(rabbit) (1UCLID)
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IARC : Xt& 8l8

OSHA : Xtz el8

ACGIH @ Xt& 48

NTP @ Xt& A8

EU CLP : XIZ S
O MAIMZIE HOIA : Invitro - Salmonella typhimurium/TA98, TA100, TA1535, TA1537 (SHSHHOIAIE; Ames test)
(OECD TG 471 and 472): CHAIZEEH Rt A210| Negative(S4), CHL Cells/Z MM OIAAIE (0ECD TG 473): CHAIZEA A
S22t 42210l Negative(S84) (SIDS)
AlsH C HE/Z T (0, 30, 150, 750 mg/kg/day) (OECD TG 422): #=& L MAlF)| 2|1 £KJ| BHYeEs 225

O 44l s 2
X 3. (SIDS)
O SEERFISH(18 &&8) © Uz g3
O SEERAIISH(ets &F) @ dE(+21, &A)/ZF (0, 30, 150, 750 mg/kg for 44D(M) and 14D(F)) (OECD TG422,
GLP): ZAYeIsN ASHUHAM A% Hda2 A02 SEIIY Wl S &0 ZXNYSEHL L WAL 2EE. HE(SH,
224)/d+ (0.1, 1% for 103D): SOIHQ SHSN He= 2EX £S. (SIDS)
O goRoid @ Iz A2
8) 1,2-0lEICICtOl S
O 24 =4
- 23 : LD50 300~2000 mg/kg (EU Harmonized Cat. 4) (ECHA)
- &Il : Lb50 >3500 mg/kg Mouse (ECHA)
- &2 : Aerosol LC50 > 2.5 mg/L 6 hr(conversion to > 3.75 mg/L 4 hr )Rat (ECHA)
O IR 2AY L= U324 : E)E 028 IR 2A4 L= U224 AE Z20 TR0 =28 299X ¢S, S2NU=X
2 0 (ECHA)
O Ast & 24 F= U234 ENNES 018s Ast & 24 L= U224 AE 20 & U228 L2IIX ¥8. s2NU=2X%
0 (ECHA)
O 387 H2H : Nz elsS
O O% 224 : J|ILIE 08t Maximisation A& Zot ZA2I|4 0L BtS2 2OI|X £S (0ECO TG 406, GLP)
(ECAH)
O gad
AHOIMEAY - T2 QS
N22LS20A 0 A2 g8
IARC : Xt& 8l
OSHA : XtZ 8gls
ACGIH : A4
NTP @ UtE Q8
EU CLP : Xt& S
O MAMI BHOIRE @ Invitro SHASAHABOIAIE Z210 HAIZSEH 2220 2H 80l S4 (0ECD TG 471, GLP), A& 2 L
HR3 HSHES 018 SMAOIMAIEZN HAIZSEH S22 42101 84 (0ECD TG 473), In vivo HES 0|8 &
X8 24 XA 24 Z0 84 (ECHA)
O MASH @ HEE MO MU MASH AR Z0F NGO HSF0| 22X 2S NOAEL > 1000 mg/kg bw/day
(ECHA)
O SEEXNIISH(1E &) © U2 g3
O SHENFISH(EE &) ¢ HEE HACE JAAEENAIE Z0 )2 £= 8=2E o I (MF)0 =42
202 £ US. NOAEL 2200 ~ 4400 mg/kg bw/day, EXEI| : 2 mL/kg bw (AI&) (OECD TG 410) (ECHA)
O EoRdd @ U2 A2
9) Jt2 =
O 24 =4
- &3 @ LD50 >B000 mg/kg Rat (OECD TG 401) (ECHA)
- A0l : LD50 >3000 mg/kg Rabbit (NITE), LD50 >2000 mg/kg Rabbit (ECHA)
- £¢ : Dust LCO 4.6 mg/m 4 hr Rat No death Not classified (OECD TG 403) (ECHA)
O LR 244 = U324 EJE AL IR 2AH/N24H AIE 20 285X %S (0ECD TG 404) (ECHA)
O Ast & &4 = U324 0 ENE HACZ As & &4/XI34 AE 20 285X ZS (0ECD TG 405) (ECHA)
O 28I H2H @ Nz s
O I8 Hold @ JILIIOE HaCZ OE Held Alg 20 2FHX 2SS (0ECD TG 406, GLP) (ECHA)
O gy
ArHOtMEAHE - XE SS
DNELSROA @ gy 2



|ARC @ Group 2|
OSHA : Xt= &f
ACGIH : A3
NTP @ Xt& A8
EU CLP : Xt& 8lS

0l0%

0

O MAMIE HOIRH @ Invitro DIMES 0|E8 SASHBOIAE Z0 S4 (0ECD TG 471), In vivo HEE 0|28 2%
EQY 12 L& RUSH ANE 2 URE2 84 (ECHA)
O MASH @ JIRASE HACZ CHHIUE MASH AE 21 ™MEHEOI MAl =40 ZEEX %S (ECHA)
O SHEHMISH(1Z &) : N2 U3
O SHENFISH(EE &) : UIRAS UHACZR BIEHFAREN AE 20 IFXHQ H&0| 2&EX 2ES (0ECD TG
452) (ECHA)
O QR @ 2 AS
12. &30 0lXl= g8

b, MESH

1) 2
O o0& g 83
O 222 Itz g
O X8 : 12 2=

2) 8¢
O 0% : Uz g8
O 225 : X2 48
O =5 : Uz g8

3) Ol&3 ElEts
O O{& : LL50 >100 mg/ 4 96 hr Oryzias latipes(0OECD TG 203)
O 22S : EC50 >100 mg/ £ 48 hr Daphnia magna(48n-EL50Daphnia magna>100 mg/L, 48h-EC50>100, 48h-EC10=91.2 mg/L,
0ECD TG 202)

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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: LC50 18 mg/ ¢ 96 hr Oryzias latipes (OECD SIDS)

© EC50 = 300 mg/ 4 24 hr Daphnia magna

© EC50 8 mg/ ¢ 72 hr Selenastrum capricornutum (OECD SI1DS)
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-OlElelCiol 2
& : LC50 >72860 mg/ £ 96 hr Pimephales promelas, NOEC 15380 mg/L 7 d Pimephales promelas (ECHA)
z

U o

22 : EC50 >100 mg/ £ 48 hr Daphnia magna (OECD TG 202, GLP), NOEC 8590 mg/L 7 d Ceriodaphnia dubia (ECHA)
EC50 6500 ~ 13000 mg/ £ 96 hr Raphidocelis subcapitata (EPA 600/9-78-018) (ECHA)
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9) JI2 =
& : LC50 >1000 mg/L, NOEC >1000 mg/L 96 hr Leuciscus idus (ECHA)
222 0 LC50 >100 mg/L, NOEL 100 mg/L 48 hr Daphnia magna (OECD TG 202, GLP) (ECHA)
X& 1 EC50 >10000 mg/L, NOEC >=10000 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
Lt &84 & Zod
1)
T2 A : log Kow = -1.38 (HSDB)
=4 RE g8
2) A4
O &84 : X2 g8
O 2od @ Uz a3
3) Ol&t3s ElEts
O &84 : X2 g8
O Zod @ Uz els
4) Or A& = ZEA
O &84 : (Not applicable)
O Zolld : Xz i3
5) AClAE 20 E
O &24 : log Kow 0.53 (estimate)
O Zolld : Xz 3
6) YUY
O &84 . N2 28



7) 2,2,4-E20IE-1,3-BEU0I2 TOIOI0IARE &H e
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O &84 : log Kow = 4.11 (0ECD SIDS)
O Zolld : Xz 38
8) 1,2-0lElCICiolS

2]
O &84 : log Pow -1.36 (ECHA)
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7) 2,2,4-E2i0IHE-1,3-HECI0I= CHOIOIOI AR E &Y
O s=4 : BCF = 5.2 ~ 31 (0ECD SIDS)
O M=20oil4 : Biodegradability = 4 ~ 82 (%) 28 day (OECD TG 301C) (OECD SIDS)
8) 1,2-0llEHICICtOlZ
O s&54 : Xz els
O 204 : DOC removal 90 ~ 100 % degradation, 10 d Readily biodegradable (ECHA)
9) JI2 S
O s&54 : Xz els
O M=oHa : 6%28 d (0ECD TG 301 B, GLP) (ECHA)
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7) 2,2,4-Ect0IHIE-1,3-HETOIS UOIOI0ARE NN
Shellfish NOEC : 3.2mg/L/21day (SIDS)
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soliasE W gs
ZRAWASHSE : HY oS
NOBASHUASE : WY oAS
SLAALAWUASE : WY &S
LEIIFEFES Y oS
FBIEMNST : Hyels
SUPHASHEE @ WS
ZHOHB DM (PMHEUNASE © L AS
5) JelAEL2I0lE
HESZXNSE : g s
sOlASE @ dg els
ZRAGASHSE : HY 2is
HUBASHULSE 0% 014 L0y
SAALATGASE 1 0% 014 2T
CEIEEHEE - MSAA(ZEAN A2IAELI2HOIE)TWA : 0.05 mg/m
CESIEF -
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SHANHEB DM PMMENSSE : of
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SIS T oS
BRARLRHSE WY oS
TosASIGNSE WY %S
SHAVTIMASE : WY oS
CEIFLESE Y oS
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SIS : T els
BRAGARHSE 1% 014 20
HABASHUNSE : 1% 014 LIy
SAALATHASE : 1% 014 LI
LEIIELHSE  0lgA B2IB(S)| ¥ 0IAE)STEL : C 100 ng/m
CESIEF R LI A
SERAGYRHSE © HPSS
THOWLDMPIHSULEE © s
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SIS o2 oS
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1) 2
2W(TRY R QIS 2A2Y)
Hees
27
DI2221F2(0SHA #E) : HY S
D222 F 2 (CERCLA #H) @ Y eis
DI=22/H 2 (EPCRA 302 #E) @ Y gis
DI=22IH 2 (EPCRA 304 #E) @ Y gis
DI=22/H2(EPCRA 313 #E) @ WY gl
D22A2FE (2H2gEA2E) @ WY oS
D22 E(ASESEHASE) : HY 8
DI22UFE(2ERISATVANEE) : Y gisS
EU ESX2(HFE2RZY) © Y 8
EU ERFL(E2T7) @ WY e
EU 282 (E27) @ Y 88
2) 84
IH(ERYE RI| 2HESH )
sHeelis
=27 A
D222 Z2(0SHA #E) : HY oS
D222 H 2 (CERCLA #H) @ g 8is
DI=22/H 2 (EPCRA 302 #&) @ Y gig
D222 F 2 (EPCRA 304 &) : Y oS
DI222I1F 2 (EPCRA 313 &) : Y Qs
DI2AIFE(FH22LEASE) @ HY 28
D222 (ASESHASE) : HY s
DI2ACIFE(2ECISATJANEE) @ Y U8
Bl ERIB(HEEFRZY) @ g els
EU ERX2(AE2R) @ Y 28
EU ERX2(0E237) @ Y 2s
3) Ol&te ElEtES
ZUH(ERY QI 2HsHY)
Hetelis
=AM
D222/ HB(0SHA #E) @ Y oS
DI=222/B2(CERCLA 7E) Y gis
DI=222/Z 2 (EPCRA 302 #&) @ Y gis
DI222IF 2 (EPCRA 304 ) @ Y oS
DI222I 2 (EPCRA 313 &) @ Y oS
DI2AIFE(LEHSUEASE) : HY 22
DI2AIFE(ASESHASE) @ HY 22
DI2AIFE(2ERISATANEE) @ Y U8
EU S22 (HFERA) WY A2
EU ERX2(AE23R) @ Y s
EU ERXFL2(d237) @ Y S
4) otz ga 2=
(TR I QESE2LY)
s
27
D222/ HZ2(0SHA #E) @ Y S
D222/ B2 (CERCLA 7E) Y gis
DI222| M2 (EPCRA 302 &) : diY gis
DI=222/H 2 (EPCRA 304 #A) @ Y gis
DI222| M2 (EPCRA 313 &) : Y gis
D2AFE (RH22U4HASE) @ HY 22
DI2MURFE(ASSSHASE) @ HY 28
D2 E(2ERISATVANEE) @ Y s
EU S22 (HFERAD)  HY AS
EU ERF2(AE23R) @ Y 2s
EU 2R (gd237) @ Y 2Us
5) AAELZI0E
AW (XRY R ST 2A2Y)
Haels

=AM



DI=222/ZZ(0SHA &) @ die S
DI 22l 2 (CERCLA 7E) @ dilg s
DI=222/Z 2 (EPCRA 302 #&) @ Y el
DI=222/Z 2 (EPCRA 304 =&) @ Y el
DI=22/Z 2 (EPCRA 313 =#&) @ Y el
I22clFE(ZHELEASE) @ g el
D=222YE(ASESEHASE) @ Y S
D=22eYE(2ECSYTMSE) @ g el
EU EREE(H#EERZY) @ dig aAS
EU ERFE(/EEFR) : g 88
EU ERFE(AEEH) @ W 88
6) AHY

2UH(FY R 2gsz2AY)
e 8ls

=AM
Ol=2e2l 82 (0SHA #E) oH% =
OI=222l8 2 (CERCLA #E) @ g el
Ol= 22l & 2 (EPCRA 302 FVS) C e els
D=2t/ 82 (EPCRA 304 &) @ dHE 8l
D=2t/ 82 (EPCRA 313 &) @ dHE 8l
D=2BE(ZHEEEASE) @ Y A3
D=2 BE(ASESSEHASE) « e 8lS
D=22eBE(2ECISAdENSE) « g 8l
B ERZL(HEERZY) « e 8s
EU EREL(ABE2F) « e &S
EU EREL(LH2F) « e 8ls

=AM
DI=22/ZZ(0SHA &) @ e 8l
DI=22/Z 2 (CERCLA 7E) @ dilY &8
D=2t/ 82 (EPCRA 302 &) HC* 8=
DI=22/Z 2 (EPCRA 304 =#d) @ g 8ls
DI=22/8 2 (EPCRA 313 =#d) oHC* 815
D=22BE(ZHEGEASZE) @ Y S
DI=22RBE(ASESEASE) « e &S
D=22eBE(2ERSAdZENSE) « g el
EU ERZE(HEERZY) « g els
EU ERZ2(ABEFR) : i 8lsS
EU ERFL(AHEFR) : i 8lS

8) 1.,2-olEleciol=

[U(ERYE ]I 2EeT2elY)
s

=AM -

DI=222/ZE(0SHA &) : die 8l
D=2t/ Z 2 (CERCLA &) : 2267.995 kg 5000 Ib

DI=22/H 2 (EPCRA 302 7A) @ Y gig
DI222IZ 2 (EPCRA 304 ) : diY oS
02221 Z 2 (EPCRA 313 #E) @ g =

DI2AIFE (RHS2UEASE) @ HY 22
DI2AIFE(ASESHASE) @ HY 22
Jl=2cZ B (2ECSATALAEE) « dlgd oS

EU S22 (HFERA) « Y A2

EU ERX2(AE27) @ Y s

EU ERXFL2(0d23) @ Y 28

9) Jt2 =
(TR I QESE2LY)
sHetelis
=2 Al
DI222IHB(0SHA #E) @ Y oS

D222 M2 (CERCLA #H) @ g e
DI=222/H 2 (EPCRA 302 #&) @ Y gis
D222/ H 2 (EPCRA 304 #A) @ WY gis
DI222I M2 (EPCRA 313 &) : Y Qs
DI2AUFE (RH22UHASE) : HY 22
DI2YURIFE(ASSSHASE) @ HY 22
DI2H2NB(2EQSYBAHER) : Y gl

EU S22 (HFERAD) © Y AS

EU ERX2(E27) @ Y 2s

EU ERF2(0d237) @ Y s

16. JIEt Z DAL

ot Xzl 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)


https://www.acgih.org/
http://monographs.iarc.fr/ENG/Classification/latest_classif.php

oo -

- 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.nim.nih.gov/

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

- SISIS2ANMBAALY 2EIBAWS A (http://ncis.nier.go.kr)

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

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

ASESHBHCIANAE | AYUBTHAE (http://hazmat .nema.go . kr)
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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)
http://www.nihs.go.jp/ICSC)
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