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: LD50 1414 mg/kg Guinea pig (OECD TG 401, GLP)(ECHA)
t EU Method B.4 (ECHA)

: LD50 >2000 mg/kg Rat (ECHA)
. Vapor LC50 2.9 mg/ ¢ 4 hr Rat (RTECS)
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O &87 U2d @ g s
O I8 ™oy @ JILTOE 0Isst TI2U2SAIE Z0 8024 (0ECD TG 406, ECHA)
O gad

AU EAY T = AS

NEBLSRIA 0 224 2

IARC : Group 3

OSHA @ Xt& 88

ACGIH : A3

NTP @ Xt& 8

EU CLP : Xt2 AS
O HAME HOIZE : AIE2U DIE=SS 0188 =7 SHHO0IAIZ0ECD TG471 ERE MHEE 0128 S 0l&AIZ0ECD
TG473 20 SH, MW EZRF SSHMEES 0138 AAIE0ECD TG474 2t S4& (ECHA)
O HAISH @ 2M0 HASHAEE(NTP) 20, SR 24, dAls 59 JE2Z NOAEL(RZ2S4)=720 mg/kg bw/day, A7
P ZAZ NOAEL(F1T, F2)=720 mg/kg bw/day, MAISHN et &S 2HCUX 23, HES 0/88 LL=HAIE (0ECD
Z 0

TG414) 20 LE=4 2 J|E IS0l 2EX LS NOAEL(ZZ)=100 mg/kg bw/day, NOAEL(EIDJIE A )>200 mg/kg bw/day
(ECHA)

O SHEEMIISH(1E &) : OIRAEZ 0|28 SEIIH IH=24 A€ Z1 RD50 2818 ppm 2 A Ls= 22HX=0] OF
Ll 2402 LtEY (ECHA)

O SHENIIISH(Es &) : HEES 0128 902 =SB P2SSAIE 0ECD TG408 Z0H XX HelAZHNAM 2, 222l Al
LEQ|AO HECASOL Solist Het2 HEC X LS. NOAEL 2=31<69 mg/kg bw/day, NOAEL %*9*<82mg/kg bw/day IRAE
0l=st 90 SYULIESHAIE 0ECD TG413, GLP Z 0t EMSHA AHSO 2 NOAEC<31ppm (ECHA)

O EoRdid @ Iz A8

- 37 : LD50 > 5000 mg/kg Rat (ECHA)
- A0 : Lb50 > 3160 mg/kg Rabbit (ECHA)
- &2 : Steam LC50 > 5.11 mg/ 4 4 hr Rat (ECHA)
O 1= —‘?’—’\'@ = U240 EJ 0 Ar=2AS(0ECD Guide-line 404, GLP=yes)(IUCLID)
O &gt & &4 = U248 @ E)l @ AN=US(AEXNZH3)(IUCLID)
O 387 nod 2 el
O HT ey : At @ I=213(patch-test, A& XZS) (1UCLID)
O ety
AHOIMEHE Xz A
N22LSE0A 0 U2 88
IARC : Xt& &l3
OSHA : Xtz els
ACGIH @ Xt& 48
NTP @ ItZ el8
EU CLP : Xt& &S
O MAME HOI24 : in vitro: Ames test TA(98,100, 1535, 1537 S) : S4+in vivo: OIRA AsHAlE :S4 (IUCLID)
O MASH @ 23S : 300, 900ppm, 6hr/d, 5d SELEAl, HHSt ST BOIX £S, H=: 300, 900ppm, 6hr/d, 6-15d2
SECZ YA “EAl, ofs F& AS (I1UCLID)
O SEERFISH(18 &&) © Uz g3
O SFEXNAIISH (s &) @ Nz 83
O &olwrolld : Uz el2
g 2 =20lEs
O 34 =4
- 33 @ LD50 > 5000 mg/kg Rat(IUCLID, NITE), LD50 >10000 mg/kg Rat (ECHA)
- &0 - =z eds
- &2 : Aerosol LC50 >2.3 mg/ £ 4 hr Rat No death, not classified(ECHA)
O IR A4 T= U348 @ ENN(F)E UHASZ 0.502 LS 4AI12 =& 5 24, 48, 72AI12F AIBC =2 2EGe 21,
L X= , 0ECD Guideline 404, GLP (ECHA)
O Ast & &4 = U324 0 EN(£)E HA2Z 72A12 8¢ = N2LAEZ20, £X=. (0ECD Guideline 405, GLP,
ECHA)
O SEJ| MHolH : OIRA()E HASZ SEJI1M2H HAE ZH, HIH2IA (ECHA)
O TT 4oty @ JILIO()E a2 s RN A2, "2 A-(0ECD Guidel ine 406, EPA OPPTS 870.2600,
GLP, ECHA)
O waty
AHOIMEHY © XtZ s
NELESRIA  AE S
IARC @ Xt& 2

OSHA @ Xt=& Sié’

ACGIH : A4 (Aluminum insoluble compounds)
NTP @ Xt2 A8

EU CLP @ XtZ SAUS

O MAIMZIE BHOIYA : invivo BHOIRA AES AAIGHK LUSH, invitro BHOIAL AMENAME Ames test(S4)2=2
S010ts. [MetAd OIOIEDE 250t 2]& = S0t IJtAEE. (NITE)
O MASH @ HE(L/)E AR o M / &M S5 AF2|Y HAES} &M §0 S4 ¢RE B2 Zg Ad 2
b, B 200 st 2501 S (0ECD Guideline 422, GLP, ECHA)
O SEEEZIISH(13 =5) : A= B24(10S6(2000))
O SHENFISH(EE &5) © 220ILI9 MNgN S50 Qo HAERSIE Lo (NITE)
O gelrdid : Nz 88

1,2-0llEIICtOlI =2
O 24 =4

- A3 : LD50 300~2000mg/kg (ECHA)

- &1 : Lb50 >3500 mg/kg Mouse (ECHA)

-9 Az o
O I8 2A4 EEE =24 0 == g 2222 =24 MNE2 LTS N30 AUS (Clark et al., 1979). JI W
FAZ DU s 24 I8 A28 Lozt BuE . LA (Redness) =2 (ACGIH, 1CSC, BASF-internal standards, ECHA)
O dst &= &4 T= U324 @ 2 mg/m3 (4.7 ppm)OlA 90 S0t o =& Al ENUAN 22 & U301 2EEUJALH, 8



2 L= = 15012 F 5 2 0r2I0A Ys Ao 240 A0 2A SIA0D ENE. 2 Al & £ 2 ¢F Qw
(ACGIH, 1CSC)
O 387 Moy @ X2 gis
O If HPA : JUIIIDE AL ISUA AIE 2D, 100% U214 ¢S DIAXI==: 0, 0ECD TG 406, GLPAIZ &It
240 12 DSUDA AIE 2D, DS EBH0| LEIGON I8 ©X, €4 8], @5 Z5E, 20| 2LM6H0 2012
2 NS EOSAR2E S 0|25 TSNS AIE 20, BOIM S (ECHA)
O gos

ALHOIREAY T2 S

DELES8DA @ 2 ¢S

IARC : XtZ 8i8
OSHA : Itz 8l8
ACGIH : A4

NTP @ tE S
EU CLP : Xt& g3

O MAIHE HOIYA : AIE2 W DIMES 0|28 A=AHBHO| AIZHO0ECD TG 471, GLP, ZRE BILAHEZE 028 QX =
OO A, EIRF BHLHES 012 SMH OlMAIE Z1, HAZEH R4 2HA0 SHMM W X7 #HE=E 0
5t SAEXAAE 2, S4 (ECHA)
O MASM @ oIga 2220 st MA 200 2H s S0 S4 AF0A MA J|120 st 2Hso SHe &
CIX LAS. F 3 MU HAR0A MSHEHS L AIY SO0l HETX LU, MASH0| HEEX &S, NOAEL > 1,000
mg/kg bw/day (ECHA) FE AC2 LM ASHNAM AIY SO 2HS0| AHIX ZS. 22 2HS LR st X2A0
N HEZ 20 A 2S00 20& (NOAEL = 1,000 mg/kg bw/day(maternal toxicity(EHOISA)NsE =&=(2500 mg /
m3)0lA tHf EH0l S AA (M) L =)/ LME SIIF 20SH, 1000 mg/m3MAT WSS 22 SAS0 20
2. st DsT “E=20AM B
O SHFEXHYIISH(S L&) : & Al ST L AT &8s =+ UAS 55 UZH W30 GE 2285, 5,
st 2 SUs = AUSH, OIFXZ0 OE HANSH PE SYL 55 s =& Al 24 AH, BHA
oA A s AS) & & o2 ZEO| X=0| EAME £ UAS x B SJAGA, ME, HARS %2
B P22 MsT LE A JIES RYstH S5, FEI(SEIIAHXZ)
O SHENMIISH(EE &) : 0IRAS 0188 902 HPEU=SSHAIENTP, GLP 21 12500 E&= 50000 ppn= &2 K
Ot ME 2L, RS MSSIN v, JASER OIX, HUSHH OIXto| HE2 HEIX AJS. ANESZHL 2 =
Y| AAUMAM 2 A SO LAZUA Hyaline 40| ZEZACH AMHS HA2 BE, NEZ I, A2 AIA
ZO| THMSA SO AE ZXBg2tEE . NOAEL =12500 ppm EXEI| @ AIE, 2F (ECHA)
O goRdid @ Iz A8
7) Olds A
O 24 =4
- &7 : LD50 = 3160 mg/kg Rat (TOMES; HAZARDTEXT)
- 21 : LD50 >5000 mg/kg Rabbit (ECHA)
- &9 : Dust LC50 5.01 mg/ ¢ 4hr Rat (ECHA)
O I8 2AH = U248 @ il X= (ECHA)
O dst & &4 T= U324 @ U2 948
O 87 H2UH : Nz oS
O Of ey : Oe uald gls (SI0S)
O gad
AHOIMEBHY X2 %S
DBLSRIDA - U2 8s
|ARC : Group 3
OSHA : Xtz els
ACGIH @ Xt& els
NTP @ XtE 28
EU CLP : Xt& S
O MAMIZ #Hol2Y @ g 938
O MASH @ X2 el
O SEENIISH(18 &) © U2 g3
O SHENIIISH(EE &) ¢ 22X 20 Oet 8922 25HX %S
O &olwrold : Uz el2
12. &30 0Xl=e g8
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O ox : X2 g8
O 225 : X2 g3
O =8 : 1z g8
2) 9dHY
O o0& : X2 gs
O 225 . Xz s
O =8 1z g8
3) 2-FSANUES
O OI& : LC50 1474 mg/ 4 96 hr Oncorhynchus mykiss(OECD Guideline 203) (ECHA)
O 22J : EC50 1800 mg/ £ 48 hr Daphnia magna(OECD TG 202) (ECHA)
O Z& : EC50 911 mg/ ¢ 72 hr Selenastrum capricornutum(OECD TG 201) (ECHA)
4) OrOlA 22, C9-12( 1SOALKANES, C9-12)
O OI& : LC50 2600 mg/ 4 96 hr Pimephales promelas (OECD 203) (ESIS)
O Z2& 1 LC50 0.411 mg/ £ 48 hr (Estimate)
O X8 : EC50 0.607 mg/ £ 96 hr (Estimate)

5) &3t 22018
O OI& : LC50 114.97mg/ 4 96 hr Channa marul ius(ECHA)
O 2% 1 1650 >3.69 mg/ £ 48 hr Ceriodaphnia dubia(ECHA)
O X2 : EC50 >0.024 mg/ ¢ 96 hr Scenedesmus subspicatus(ECHA)



6) 1,2-0lEICICIOI2
O O{& : LC50 72860 mg/ £ 96 hr Pimephales promelas (ECHA)
O &% : LC50 >100 mg/ ¢ 48 hr Daphnia magna(OECD Guideline 202, GLP) (ECHA)
O X2 : EC50 6500 ~ 13000 mg/ £ 96 hr Other (Pseudokirchnerella subcapitata, EPA 600/9-78-018) (ECHA)
7) Ol&ts A4
O OI& : LC50 5000 mg/ £ 96 hr (IUCLID)
O Z2& 1 LCh0 7600 mg/ £ 48 hr (IUCLID)
O Z& : EC50 440 mg/ ¢ 72 hr (IUCLID)
Lt &84 2 204
1) 2
O ™84 : log Kow = -1.38 (HSDB)
O =24 : Xz o8
2) ddHY
O &84 : Xg s
O =24 : Xz o
3) 2-HSANUE=2
O &84 @ log Kow 0.81 (25° C, pH 7, BASF standard method) (ECHA)
O 2olld @ 12 A*S

4) OrOl A2, C9-12(1SOALKANES, C9-12)
O ™84 @ log Kow 4.61 (Estimate)
O 2dld : Uz els
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4) OrOlA 22, C9-12(I1SOALKANES, C9-12)
(Can be adsorbed in the soil)
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Ot
1)

2)

3) 2-REANMES

Flsh Danio rerio: NOEC14d>100 mg/L OECD TG 204, Crustacean Daphnia magna: NOEC21d=100 mg/L OECD TG 211 (ECHA)

Fish(Pimephales promelas); NOEC(28d) 7.1mg/L (ECHA), Crustaceans(Daphnia magna); NOEC(28d) 1.89mg/L (ECHA),

Algae(Pseudokirchneriel la subcapitata); 96hr-NOEC = 0.004mg/L (OECD Guideline 201, Alga, Growth Inhibition Test,

GLP) (ECHA) Insoluble substances, water solubility 1mg/ £ or less (Not classified in acute toxicity) (ECHA)

4) OOl A 22, C9-12(1SOALKANES, C9-12)
iz s

5) &3 2205

6) 1.2-0lHeliCtolS

Fish, Pimephales promelas :
mg/L, OECD Guideline 202, GLP

NOEC7d =15380 mg/L, EPA 600/4-89/001.USEPA Crustacean, Daphnia magna

: NOEC7d 24000
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14. 2301 Zes L
b RUHS N SEABSY 2RI oS
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O HYLAB(HY T HIHPOR HII) : HIHY
B AFSXION 23 E= 25 SH0 BN L BRI UL BRE SES W (I
O Bl HIAZXIS B8 : Y oS
O REA HIMZXS 557 : oY %S
15, 8 RHSE
OF, MRlOtEEABN OB AR "=EIIELEENER’, "RAYASHER", 'HAVASZYARHOL", 'SEARTSHA
SUIT, "LAHER, "BV INMEHL ST’
1) 2
HESNED : He %S
HESIIEE : He ¢S
BDRAGAE : HY S
TUSASHOMSE  HY oS
SHAAAVYHE : WY oS
CEIELEST WY oS
seilEgEed  Heus
SHRAWLSHE : HLAUS
ZHAND DA (PMUENASE © sieels
2) dayy
HESNED : He ¢S
HESIIER : e ¢S
DRAWHE : HY S
TUSASNOMSE WY oAS
SLARTIOLEE WY %S
CEIELEET WY oUS
SEIIELNEH : dE oS
SHRAWLSHER : HLAUS
THONT DN (PMMENAEE @ S 818

3) 2-REANMES

HMESXEE @ oig 8ls
MZGIOIE2E - oile 8ls

2ClHd=E 0 1% 014 2

U ZZULESE ¢ 1.000% Ola L
SAUBTUASE ¢ 1.000% 0lar L
CEIIELEESE  2-FSAIESTWA © 20 ppm
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4) OOl A 22, C9-12( 1SOALKANES, €9-12)

MESXESE : g ols
MESIOISE © g ols
ZGASE : B oS
HABASHNST : HY oS
SHAYANHYESE : oY 218
CEIFEH2Y oY 9ls
CESIEFEEEE B e
SeRARHSE  HYelS
SHOMSIMPIHEHSSE : sgs
5) &3 2205
NESNEE : g 248
MESIHEE @ g ols
BRIASE © 1% 04 U
HABASHUMSI : 1.000% 014 L
SAALAXHASE 1 1.000% 014 20
CEIFESYSE  o-LTO0ILITIA © 10 mg/m
CESIEEE EE =
sgRlARHSE  HYels
DYAHBDH(PINHBUHASE : HDUS
6) 1.2-0lE Q0|2
MESXSE : g s
MESII2E : oY ols
BoIOHASE ¢ 1% 04 U
HNASASYUAST : 1.000% 014 L
SAALAXHHSE 1 1.000% 014 20
CEIFLFSY Y 22B(SI) L 0IAE)STEL © C 100 mg/m
CESIEEE T =
SHAAHLRHSE : HYUS
DHAHLDMPINHBHLSE © HZelS
7) ol&s BA
HMESXSE : og o8
MESII2E @ og els
zoltiaes g s
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=2 Wy oS
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4) OtOlA2t2F, C9-12(1SOALKANES, C9-12)
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CRE2EEM S8 22 1 g S
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FHSHE e AS

SAS82 g s
HHESTAUY=E @ o 88
ADTHEIZEZE : ol e 88
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1) 2
ZU(JFE |I| LESZ2A2Y)
eSS
=AM
D222/ HB(0SHA #E) @ Y gis
DI=222IBE(CERCLA 7E) - Y gis
DI=222/H 2 (EPCRA 302 7A) @ WY gis
DI222I Z 2 (EPCRA 304 ) @ Y Qs
DI=222IF 2 (EPCRA 313 &) @ Y oS
DI2AIFE (LHS2UYEASE) @ HY 28
DIZ22RBE(ASESHASE) @ HY 1S
DI2AIFE(2ERISATANEE) © iy o
EU S22 (HFERA) @ WY A
EU ERX2(AE23R) @ Y es
EU ERXF2(0d237) @ Y S
2) 2y
(TR I QESE22Y)
iy els
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DI=222/H2(0SHA #E) : Y S
DI222I M2 (CERCLA &) @ Y 28
DI222I M2 (EPCRA 302 &) @ diY gls
DI222| M2 (EPCRA 304 &) @ Y gis
DI=222/H 2 (EPCRA 313 #A) @ Y gis
D2AUFE (RH22UGHASE) @ HY 22
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IUH(TFRE RI 2Es2alY)

=gt
27
D222/ M2 (0SHA &) : g oS
DI222/H2(CERCLA 7E) @ Y gis
DI222| M2 (EPCRA 302 A1) @ Y glg
DI222| M2 (EPCRA 304 #&A) : Y glg
DI222| M2 (EPCRA 313 #&) : Y glg
D2AFE (RH2L4EA2E) @ HY e
DI2AURFE(AEESHASE) @ HY e
2B (2ECSAFAMSE) : HY 28
EU ERFL(HFERAD) « Y s
EU ERFL(JE2R) : WY 28
EU ERXFL2(E27) @ Y 28
4) OOl A 22, C9-12( 1SOALKANES, C€9-12)
ZW(TRY R ISz 22Y)
heges
2
DI2221F2(0SHA ) : HY S
D222 F 2 (CERCLA #H) @ Y 8is
DI=22/H2(EPCRA 302 #E) @ Y gl
DI=22IF 2 (EPCRA 304 #E) @ Y gis
DI=22/H2(EPCRA 313 7E) « Y gis
D22A2FE (2H2gEA2E) @ WY oS
D22 E(ASESHASE) : HY 28
D222 (RERISBYFNEE) « HY gl
EU ESX2(HFE2RZY) : Y 8
EU ERFL(E27) @ WY e
EU 282 (E27) @ Y es
5) &3t 2=20ls
I (ERY RI| 2HE2H )
Hetels
=27 A
D222 H2(0SHA #E) : WY oS
D222/ 82 (CERCLA 7E) Y gig
D222/ 82 (EPCRA 302 #&) @ Y gis
DI222I1Z 2 (EPCRA 304 ) : Y oS
0| 2221 Z 2 (EPCRA 313 RE) @ g =
DI2ACIFE(FHSLEASE) @ WY 28
D222 (ASESHASE) : HY 28
DI2ACIFE(2ECISATANEE) @ Y 218
U ERIB(HEEFZY) @ g els
EU ERX2(AE2R) : Y ¢S
EU ERX2(E27) @ Y 28
6) 1,2-0lEIQICtOI=
2AN(FY R A=E2A2Y)
Hetelis
=2AH

DI=222/ZE(0SHA &) : die el
OI=22/8 2 (CERCLA 7#&) : 2267.995 kg 5000

DI=22/H 2 (EPCRA 302 #&) @ Y gig
DI222I Z 2 (EPCRA 304 &) @ Y Qs
0|=22t2I1Z 2 (EPCRA 313 #E) @ g =

=232 (2HZEEA2E) @ g g3
DI2AIFE(ASESHASE) @ HY 22
DI2AIFE(2ERISATANEE) @ Y s
EU S22 (HFERA) © WY A2
EU ERX2(E23R) @ Y es
EU ERX2(d237) @ Y 28
7) Ol&te A

(TR ]I QESE2RY)
sHetelis

27
D222/ H2(0SHA #E) : Y es
DI222I M2 (CERCLA #H) @ g g
DI222I H 2 (EPCRA 302 &) @ Y gis
DI222| M2 (EPCRA 304 &) @ diY gis
DI=222/H 2 (EPCRA 313 #A) « Y gis
DI2AUFE (LH22U4HASE) @ HY 22
DIZ2ACIFE(ASESHAST) @ HY 23
DI2AURFE(2ERISATANEE) @ Y s
EU S22 (HFHERAD) @ HY A
EU ERX2(E23R) @ Y S
EU 2R (gd237) @ 1Y 2Us
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16. JIEt E QAL

ot 29 £X
— ACGIH; https://www.acgih.org/


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.nim.nih.gov/

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

- SISIS2AAMBAALY 2EISAWS A (http://ncis.nier.go.kr)

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

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

- ASESHBAACIANAY, AUSTHA (http://hazmat .nema.go.kr)
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