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4(ZJ1) (ATEMIX :13.529<= 20)

Jnox Jmn OK

A (reproductive to><|0|ty) 222
I HOIR S (germ cell mutagenicity) F&£2

x

T &4/ N=4ZZ (serious eye damage/eye irritation) F&1

= =4/ =E I}:‘o‘:x‘(semous eye damage/eye irritation) TE2A

HME)| SH=22(138=%)(specific target organ toxicity single exposure) #&3 (287 X=)
TR ﬁo%;“( B2 - = )(specific target organ toxicity repeated exposure) F&2
S2AM/XN248 22 (skin corrosion/irritation) F&2

$’r6H (aspiration harzard) &1

r.“l"

2S04 (hazardous to the aquatic environment) 2tM RE2
A (acute toxicity) 2T &5 (ATEMIX :2857.143<= 5000)
A (acute toxicity) ZIUl &5 (ATEMIX :3571.429<= 5000)
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P80 25 & - 2529 - 2ot - HHESAE FHECHAIL.
P261 2& - & - JtA - DIAE - B - AZ 012 ELE LIGHAIZ.
P271 S2l £= &0t 2 = RUME FSoHAIL.
P201 At2 & Fg £ZBNE HESHAIR.
P202 2= oM OZYEX 27E AL Oloiot)l Molle HSotAl DAL
P264 Fg 2lls & £ 8= F/E EXol A2A2.
P260 2& - & - JtA - DIAE - B - AZY0I1E ELGHA OHAIL.
P273 EHE =2 HIEGHK OHAIR.
-us

P303+P361+P353 LI F (L= Meldte )0l 22H: 2HE 2
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P370+P378 Bt Al: 22 11J| o HES ASHE AEBSHAI(5E &X)
P304+P340 SotH: AlES BIJF Y= R22 KII1) SE0HI| 412 NMMEZ HEE2 FHOAIL.
P312 EHES LW Q2 (AS TES BOAR
P308+P313 = EEHLE = &0 RAIH: Q&AQl XX - TAHS AGIAIL.
P305+P351+P338 =0l 22H: ¥ 2t E& ZAGHA A2AIQ. JisotH ZEEUXE HAHSIAIL. HE AN
A2,
P310 SAl QA2 2H(2IAH S MES LOAQL
P337+P313 =0l At=01 XIHEH: &Nl £X| - ZHS F2oHAIL.
P304+P340 SotH AlMESH BI|JF Y= Re2 I S0 412 KMz EE2 FoAIL.
P314 SEHES L))IH Q&8N0 XX|/ZAHS AGHAIL
P302+P352 LIF 0 222 H: L2 2 Hsxg A2AL
P321 28t MXIE StAIL.
P332+P313 LY Xt=0| LIEFLIE: Q&M Ol Xof - /5 EOAIL
P362+P364 @A E 2AF = H1 LAl A2 & MIESIAIL.
P3014+P310 AFZCIH: S Al QZ2I|2(2JANS ESS 2OAL.
P331 EGtH StXl OHAIL.
P391 FES2 L2AI2.
- M&
P403+P235 EHD1JF & &= R0l B&6t0 HR22g KAGHAIRL.
P405 B2&XIE ol MEGHAIL.
P403+P233 EtJ|JF & &= R0l B&SIAL. I8 ©HSl LHGHAIL
- HJI
P501 HIJIS 23 S0 Tt WE28 - 8JI5 HIIIGIAIL
Ch. Rol. Y84 R0 Z&SXl 2= JIE Kol A8
A
- NFPARIZ ooy s o2
— El _2_TH TWA : 50 ppm' H= H=2
-0 E-2-HER STEL : 75 ppn nzeis =88
—_ TWA = 50 ppm, oo oo
£ STEL : 150 ppm MEES NE8S
OLMIELE Ol E TWA : 400 ppm Uzels nz2els
P-SSAI0EHS =z gls e e6s e s
. TWA : 25 ppm, o =
AOI 228 At STEL : 50 ppn nzels =88
OOl A REHS TWA © 50 ppm N=els nz2es
U-GtO| ES Al-4-H E-2-HE2 TWA © 50 ppm Nzels nzels
OLOI A EF iz gls Nzels nz2els
HEAOI 228 AlC! TWA © 400 ppm n=els nz2els
— TWA : 400 ppm, o =
n-&l Bl 2! STEL : 500 ppn n=els =88
3. ddE9 HE 4 SR
oSt Y 229(01H) CASH S g3 (%)
W-0lE-2-HER 4-Methy | -2-pentanone 108-10-1 21~31
SZdl Toluene 108-88-3 19~29
OFNIEA 0lE Acetic acid ethyl ester 141-78-6 12~22
P-FEAUES 2-Butoxyethanol 111-76-2 10~20
AO| 228 A2 Cyc|lohexanone 108-94-1 5~15
OO A REHS I'sobutanol 78-83-1 1~10
U-GIOIEEAlI-4-D|E-2-HIEtR D | ACETONE ALCOHOL 123-42-2 1~10
OrOl A~ & E Isoheptane 31394-54-4 1~10
Ol € ALOI 2 2 8 Al 21 Methy lcyclohexane 108-87-2 1~10
-8 € 0! Jn-Heptane 142-82-5 1~10
4. S SN RE
Jb. =0l SHUASH
LEE =28 H2 2o MRSt 2= 22 152 0|4 HRAL.
A2, 3 2Il, =28 T2AS JIEt S4& ZMAl SA 20 JtN 229 HXIE g2 A
=2 @XZ2Xl OtAIL2
DEHEHXE XS 2 26 dXE HAHSIAIR
Lt IR0 d=3s W
QEE II=E HMHotD L&EE 2RE U5 22 S256| AR
A2, SSS JIEt S4 LMA M220H =520 st JEFES LOAL.
152 0l& ChEol HIS2 22 AUWAIR. SA QA JES EoAIR
SA(EH, =2 S)0| LME 2 SA HALZ AR
F2 & EXMol MAL
BITE M2 FR HLES 25t QEE IIE9 BEE LISHAR
Ch. ELFS ™
LERCOZRH ILGtAID $E 310t JUsE R2=Z 0ISTHAIL
SEGHA %S Al UEBSES AAIGHAIR.
S2ES SAGHHL EFIES Al ELSSYS AAIGHA OHAIL.
A Earo] A=E 3 OtAIL O SEAZTIIIIE MEBGIH AUESSEE A Al GHAIR.
SE0 2 Al &4AE S3GHAIL
QYE OMEW AES HAGHLD ACIAIZIAIL
A MRoo X2E gE A
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T HH LXNE A BN SS 2Ag A
R8I 2d= L = UACE S)IS= €z A
FSA 2AHDI & BIIEX S 018 A
Fe = EXol M2A2
sSgsNS2EY 82 Lot
2E o™ FE 91 OlahatIl M= FHSGHA DAL
2t = BiEXNo2 FI|E S2GHA DAL
g, 22, 38 = JIEt ZEY BFE Lot
NN BOZ QAUE 9=g HHEGHA DAL
MS0l S20A= s S S 22 Al HA2SH0 2 3 IS0l A222 HO0tFX OtAILD S0 €21 S20l A
= =294 I10 ot HIISIAIZ. (HIRIEE Y oAs)
Lb, OPMSH H& SH(MoHoF 8 X242 Zatst)
ALESHA ®2 Alll= ZHISHH s2AI2
22 22 Als AAZdES Wg A
22 H3F 2% 1 5357C
ZAtsHAl, At EEE TIGHAIL.
ZclE A0 et oty 22 HE2E2 ME, 229, D=2d 2.
g3
ZI101 Scl&EQ SAS JIotAl OtAI2.
E4&E )= ALE6HA DAL
Ksotd AXotH S301 2 He= F40 ME6tAIL
FE HRE FIEH2Z ZHGAR
S g ¥ 7EM 25t MESAIL
kel 2108t 226HA12
JAIIE gXNotn 22 S SEZXL JIH=ES FA= LA 220tAIL
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O IURE : U=2els
O ACGIH+=& : TWA, 20 ppm (82 mg/m3) STEL 75 ppm (307 mg/m3)
O M2s™ L&EI|IFE : A8 = Methyl isobutyl ketone @ 1 mg/L(EHHF)
2) =2
O IURE @ U=2els
O ACGIH7& : TWA 20 ppm (75 mg/m3)
O Mastd LEIIE @ N = Toluene : 0.02 mg/L(F5 HBSXHHEA), A8 = Toluene : 0.03 mg/L(&HF), A8 =
(with hydrolysis) o-Cresol : 0.3 mg/g 2EIOEILI(RHF)

3) OtMIES oI
O =URE : =288
O ACGIH7#& : TWA, 400 ppm

(1
O desd 2J1& : g 8l

440 mg/m3)

4) 2-SHSANUES
O 2UAY : g els
O ACGIHAE @ g 88
O MEsd L&
5) ALOIS23 M2
O IURE @ U=28S
O ACGIH7& : TWA, 20 ppm (80 mg/m:
O MES™ E2I|IE : A8 = 1
AHS

hydrolysis) : 8 mg/L(Z

) STEL, 50 ppm (200 mg/m3) Skin
yclohexanediol (with hydrolysis) : 80 mg/L(&x& =), A8 = Cyclohexanol (with

6) OLOIARES
O ZURE @ H=28sS
O ACGIH7& : TWA, 50 ppm (152 mg/m3)

7) 4-GtOIESA-4-0E-2-HE
O =UnE : IH=8s
O ACGIH7& : TWA, 50 ppm (238 mg/m3)

O dE8sd L2J|1&E @ Nz 88

o

8) OLOIABE

O =UnE : UH=8s
O ACGIHAE @ X& S
O ¥sstd LE5IIE N s

9) HEAOS23AQ!
O =URE @ U=2SS
O ACGIH+#& : TWA, 400 ppm

(1
O M2s® L&I|E : g o

[e>]

10 mg/m3)

alo

ol
O =UnE : Uz8ls
O ACGIHT#& : TWA, 400 ppm (1640 mg/m3) STEL, 500 ppm (2050 mg/m3)

(1
O MEst® E2J|Z : I8 gS
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: LD50 2080 mg/kg Rat (NITE, ECHA)

: LD50 >16,000 mg/kg rabbit (NITE)

: vapor LC50 11.6 mg/ ¢ 4h Rat (ECHA)

PAN T U324 E)ESE UHACE HRRAL/AN24 A" 20, U240l 2EEX &S 0ECD TG 404 (ECHA)
= TE U240 E)) AEZD =0 As U322 222, EU Harmonized cat.2 (ECHA)

|

=2o=2
IR I= =]

|
o ok o

> El
i

4@ oo ror g 0

A D JILUIIOE a2 mSneld AlE 20, U8s YOI|X LS (ECHA)

OO0OO00OO0
e = joh o

02

0x

IARC : Group 2B

OSHA : XtZ els

ACGIH : A3

NTP @ Xt& 8

EU CLP : Carc.2
O MAMIE HOIFAE @ A2 Wl DIMES 0128 YHCIOSHSHHOIAIE ZDH0ECD TG 476, R F FMA OIM4AIE 2
JIOECD TG 473, THAIEEAH 2HAI 84, MM W Z9F —.%‘?‘E Olgst LAMAIEZI S4 0ECD TG 474, GLP (ECHA)
O MAISH @ HEE 0|86 LYSH/ZINEH AMEZN UE A SIt, BHoF HE 24, BSXA S0l 2ELA2LE DI

CHA

ol ThSt SHe 2HE X LS (NOAEL 1 000 ppm) (ECHA)
O SHENMISH(1E &) : AMZ0UAM JIE - B U224, S5 - SIS - 2E S92 015 HE2 fttote 55 &1F
SA0| LIEtY. S2 AE0A 0F =20l LIEFE. (NITE)
O SHENMIISH(Es &) : HEE 0/=8 HFE% U=SH AIE 20(BD]) A2 5L L HISY geol Ul |*%
2 % AOLt oI2tite 22E NOAEC 1840 mg/m3 (ECHA)
O sgRolld : Utz g3
2) ERa
O =24 s4
- &7 : LD50 5580 mg/kg Rat (EU Method B.1) (ECHA)
- &Il : Lb50 > 5000 mg/kg Rabbit (ECHA)
- &Y : Vapor LC50 28.1 mg/L 4 hr Rat (OECD TG 403) (ECHA)
O IR 244 T= U348 : E)IE UHALE 0T 2A4/U=24 AIE 20 I=248¢ (EU Method B.4, GLP) (ECHA)
O Agt & &4 T U=24  E)NE Uz & &44/I348 AE Z20 ¢42F =24, 2F LKA 2S5 (ECHA)
O &8J ey + 1tz s
O Of 224 : JILUIIE a2 Of Hod A" Z1 glu2lde (U Method B.6, GLP) (ECHA)
O g4
MAKMEAY - T E AS
N2EL-SE0A 0 U2 88
|ARC : Group 3
OSHA @ & a8
ACGIH : A4
NTP @ U2 Q8

EU CLP @ Xt2 S

O MANE HOIZFE @ Invitro ZRF HHSNEE 0/8st SANSHHOIANE 20 HAIZLEH S22 2001 84
(OECD TG 476), In vivo HEES HALZ 24+ NERTSH 24 21 54 (ECHA)
O dASd @ HEE oz dASHE Alg Z0 Xt ¥ 208 242 NOAEC 600 ppm (ECHA)
O SZFEHIISH(1E =5) : AN SFAZAHN =g, L2, £8, 815, SN M=, E2, 2E, &5
AIFA A, ZaE, 2W 0l S €23, &, 2, S0l A= €237, - %4%':01\/\4 Ot &E2 422, (HSDB)
O SEEXZIISH(Btg &) : SN, 2, 32, 4 2 o S0l 82 5 (NIER)
O Eomdid @ &M JIE2 RUYLH XEFHY = AS (NIER)

3) OLHIEA OIE

232 : LD50 5620 mg/kg Rat (IUCLID), LD50 11.3 mL/kg Rat(female)(ECHA)
- Z1 : LD50 > 18000 mg/kg Rabbit (IUCLID)
=S¢l : Steam LC50 100 mg/ £ 4 hr Rat (LC50 = 200 mg/L/1hr)(IUCLID)

O m= ?Aﬁ'“ C= U324 E)IE 0188 LRRAL/TN2 LA 2, 720 25| sI=CX F= AN=2US. 424 T
24. 8UtXI+=1.33, 25XI+=0.4, 0ECD TG 404 (ECHA)
O gt & &4 = U4 @ ENE 0/38 yetEd/N=g A2 0ECD TG 405, 7et0l 2M3| =stE. AH=48l8
2124 X 2==0.5, SMXI===0.17, Z2UKX=+=1.33, Z2UREX*=0.67. £ste 2R &8 = /=34 =222 273
(ECHA)
O &87 neld : Iz S
O O% 2eld @ JuUmd 22 0188 OIRUALAEZ 0, HIUHIA, 0ECD TG 406 (ECHA)
O ¢4

A OLM B iz s

nN8Ls21 iz s

s
Al
IARC @ Xt& &
OSHA @ Xt& &
ACGIH : X2 88

NTP @ XtE el8

EUCLP : XtE S8
O MAMI BHOIZH @ A2 Ul DIMES 0128 SAHSHHSIAIEZ 1 0ECO TG 471, CHARZA %92} Azglol 84
AMNEZ U ZRF HHYHES 028 SMTOIAAIEZD 0ECD TG 473, CHAIEEEH R A280 S4 AIE2 U 228
HEE 0l E6 RNHSMBHLEAIEZD, HAFZENH U2 I S48, HAELEA US O 24 AI?’*BF L SAH o4
Aneuploidy in Saccharomyces cerevisiaeAl&Z 1, CHAIZAEH AS I 28 A2 W EZRF BHYAZE 018 SAMHO0I
AAISI Z DI0ECD TG 473, THAIZESH 22 [ OHOHE MA W EXRF MERE 0/=6 ASHAIEZ I 0ECD TG 474, S48 - M
MW AsHAIEZD, 84 (ECHA)



O MAISH @ 3E(4)2 0l 13 SHAEZ W (other guideline: US EPA Health Effects Testing Guidel ines
A SFSI S (NOAEL(P, #=24)=1,500ppm) - SHEE 0|28t SUEHOLZ S AIS 2 DH(OECD

NOAEL (2 X =4 )=16,000ppm, NOAEL(ZIJI& A )=20,000ppm, LOAEL(Z2XIS

O SEEARFISH(1E =F) : MM &2 SEI U2 222, AMsZ0 N s =SAl 0tF & HEAS
202, (HSDB)
O SEEXHAISH(EE &) @ HE 24/ 0|86 012t BIE2FRSHAIE@Z Y, IsE20AN EIH2Y, E73 85
2 54 2EE . (NOAEL=900 mg/kg bw/day nominal, LOAEL=3600mg/kg bw/day nominal) - HEZ 0|2 0ICtH BI=SSs4H
NBZD, S8 XI=2Y8 (LOEC=350ppm, NOEC & &lS4=350ppm) (EPA OTS 798.2450, GLP)(ECHA)
O BoRHMY : 1B 98
4) 2-HSANOUES
O 24 =4
- A3 : LD50 1414 mg/kg Guinea pig (OECD TG 401, GLP)
- I : LD50 >2000 mg/ke Rat (ECHA)
- £¢ : Vapor LC50 >7.4 mg/ 4 7 hr Rat
I8 244 £= A=4 @ ENE 0|28 LIRA=4 AE 20 EBHA= 22 GHS JIZF0HAMeE HE S Xl 22l Ar=40l
= 2A92Z Bl &28 EU Method B.4 (ECHA)
Alst = &4 T= U324 0 =XN24AE 20 292X+ 2.6, EME 0.56, Z2LRE 1.82 U340 s Aoz

CD TG405, GLP (ECHA)

D
ey Az As
ol

A JILIIOE 0I8& IR UeIAAIE 2 Hlneld (0ECD TG 406, ECHA)
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|ARC : Group 3

OSHA : XI2 g2

ACGIH : A3

NTP @ X2 oS

EUCLP : X2 g
O MANE SH0I¥S @ AIZZ2U DIMSS 0128 SRS AHHOIAIZ0ECD T6471, ZRF MHEE 0128
TG473 Z 24, MAW ZRE Z2HEE 0 G474 2 S4 (ECHA)
O MASH @ 2HI0 MASHAIS(NTP) 2, , S9| ¥s2o2 NOAEL(R2S4)=720 mg/kg bw/day, AIDI
S ZAZ NOAEL(F1, F2)=720 mg/kg bw/day, MAISAQ| 5t &2 ZECX LS, HEES 0|28 LL =4 AIE (0ECD
TG414) 2 LSS 2 J|E IS0l 2EEX LS NOAEL( 0 mg/kg bw/day, NOAEL(Z|D|& & )>200 mg/kg bw/day
(ECHA)
O SHEHAISH(15] &) : DIIRAE 0128 SEJI1H N34 AE ZD RDS0 2818 ppn22 # A L= 221 X20] O
Ll 222 UEHE (ECHA)

HEHNISH (= v 5)

0

B Ol &t AI'=0ECD

O S¥EXNEF HEE 0|28 90Y SHEHERSAHAIE 0ECD TG408 Z 1 ZE He|AANAM 2, 22tol Al
HEQIA0 2HIACU Rolist 2 ZETX LS. NOAEL #=21<69 mg/kg bw/day, NOAEL 2+31<82mg/kg bw/day OISAES
0|28t 902 S22 =M AIE OECD TG413, GLP 2t EWSHN A5 O NOAEC<31ppm (ECHA)
O EoRod @ 2 AS
5) ALOIZ2s M2
O 24 =4
- A3 : LD50 1890 mg/kg Rat (ECHA)
- ZI : LD50 947 mg/kg Rabbit (NITE)
- £¢ : Vapor LC50 10~20 mg/L 4 hr (EU Harmonized) (ECHA)
O I8 2AY L= U324 E)E UHACE IR SAL/N2H AIE 210 XUH=4 (0ECD TG 404, GLP) (ECHA)
O Mgt & &4 T U234 @ 2E2 Js2Z2LY SS2E DA Ot As & 244/8 124 2212 28E
(NIER)
O 287 H2y : Nz s
O LT o214 : JILIDIE WA maximisation test 20 EFEX 2SS (ECHA)
O gay
AHOIMBHY  XtE %S
NELSROA - &y 2
IARC : Group 3
OSHA : XI& 8iS
ACGIH : A3
NTP @ Xtg S8
EU CLP : XtE giS
O MAHMIE HOI2Y : SHES Lt F00l 28t =24 HNEE 0S8t A 014 AME(MAHE invivo HOIRS AE) &
AN P22 2FE (NITE)
O MAISH @ HEE HACZ 2M0 MASH AIYE Z0 4%, 22 L M4 IS0l SHEAQ H&s DIXIX 2£S. NOAEC
500 ppm (OECD TG 416, GLP) (ECHA)
O SHEHAISH(1Z &&) : SEI| U322 LOZL £ AUS (ECHA)
O SHENIIISH(Es L&) : HEE 0/ H=2ARSH AE 20 Soist &0l 2K LS. NOAEL 143 mg/kg
bw/day (OECD TG 408, GLP) (ECHA)
O EoRdid @ Iz A8
6) OLOIAHES
O =24 =4
- 37 : LD50 3350 mg/kg Rat (OECD Guideline 401, EPA OTS 798.1175, GLP)(ECHA)
- &Il : LD50 >2000 mg/kg Rabbit (LD50= 2460mg/kg bw, No death, OECD Guideline 402, EPA OTS 798.1100, GLP)
- &9 : Vapor LC50 24.6 mg/ ¢ Rat (ECHA)
O If 244 T= U324 EVE UHALE 1T U=4/24A4 AF 20, HIOtYX Xr=4 (0ECD Guideline 404, EPA
0TS 798.4470, GLP)
O Agt & &4 T= U234 @ ENES HACZ & N2HAIE Z0H, A28t ot32X=2. HIDHE = (EPA 0TS 798.4500, OECD
Guideline 405, GLP)
O 387 H2UH : Nz els
O I8 22y : JIUIIOE A2 IRU0A AlE 2 22482 UEHHX &S (0ECD Guideline 406 (Skin
Sensitisation))



=20

AN EAY - XE US
DNELSRIAN - I S
IARC : XtZ 88

O0SHA @ Xt= 8l

EU CLP : Xt& 23

O MAME HOIFY : DIRA(L/+)E HACZ MU ZRF MNE2 A AE 21, S4(0ECD Guideline 474,GLP)
O MAISM @ SHE (U)o LE=H AIE Z OIF2 HESF0|l 218, NOAEL : 10 mg/L air (OECD Guideline 414 (Prenatal
Developmental Toxicity Study),GLP)
O SHENIISH(1E &) 6 N2 2 T 5. 1) S0AM OF, 35 2, E L =2 =2 (CMA (1994)), HE
6000 & 3000 ppmlZ L=EC2 6 A2t & FF AZNHQ Ybtst 2252 HWSH =M, 0ECD TG 4031 = ALSH GLP HE &€
Sl AISH0A, 5 0212 =20 F e 5 0t2le &3 Fo O52 X XA (UCC 1993) otOllA 6 AlZH SOt B & 014
SES (99.9 % =%)2 X3 =J| 6000ppmlil == £ 7 L 14 L = ZE FOUHNAN == SO, S22 SN, =2,
0Lz, W22, HAEANQ S5 (BD L2 SE)U & =9 2I0 HSES 2BUCH. &=, 0 L SHHO BHAHEH F
9 2 gitet @ N EI)eE 5 & 2F (ECHA)
O SHEHAISH(PE E) : A (2/4)E HAOZ 90 2t BtE2E FIASH Alg 20 AlE Z20F s &1 ¢
S, NOAEL > 1450 mg/kg bw/day (OECD TG 408,GLP)
O &Kol : B 4 mPa s (dynamic) 20 ° C, XX C4H100 (KOSHA)
7) 4-otOIESA-4-HE-2-HES

O 248 =4

- &5 : LD50 3002 mg/kg Rat (ECHA)

- A0l : LDb50 > 1875 mg/kg Rabbit (ECHA)

- £¢ : Vapour LC50 = 7.6 mg/ 4 4 hr Rat (No death, ECHA)
O I8 RAH = U324 E)E 0186 NRRAL/USHAEZN, 0t 22 U248 LEUWNH 239X 28 (8
BtX14==0.16) (OECD TG 404)(ECHA)
O &st & &4 = U234 @ ENE Aoz ASt=£4/NILHAE 2L, N2HES UEY (Z24X$=2.3/3, 24X+
=1.7/3, EMXs==1/2, Z22L2EX=1.7/4) (0ECD TG 405) (ECHA)
O 287 #2UH : Nz els
O L8 o4 : JILIIOE 0|8 TSNS AIE Z0 HIHelS (ECHA)
O gad

AHOIMEBHY X2 Y6S

DRS8N @ 2 88

IARC : Xt& &3

OSHA : Xtz els

NTP @ K2 8t
=

O MASH @ HEE HACZ BIES0SH & MA/2EY HE =4 A32ld AIE 21, PO MICHS 300-1000mg/kg =&
OlA XX 252 MHob, AcIE Ho2M X320 Uist 8+2 XMat, 2t & AlE, 24 2H =, 2t HIUS, MARs+Ss
& & 24 S0l ZEE / FIMO 1000mg/kg sE20A M S4ag, ME B0 &, ME8 24 S0l 2&E ( NOAEL
PO=100 mg/kg bw/day (actual dose received), NOAEL P0=300 mg/kg bw/day (actual dose received) “AlE X ol, NOAEL
F1=300 mg/kg bw/day (actual dose received)) (OECD TG 422) SHE(L/£)Z2 0I2& £ 24 MASHASEZ D
1000mg/kg s==2 2E EHOMHAME Cigst 22 220 23, 22™ 33
O SEFEHFISH(1E &F) @ MM I U= & O HES, 85 Z2S0HMA 2E ol40l 210
(NITE)
O SEEHFISH(BIE &5) : HEES HACE BIEENHEY(SI)S4:28/142 AlIE 21, HoI8HS 24, EX
WA =& 24 SO0l ZEEJASH £ M 2 L AFE 2N St L 222 AZ W S4a-e K2l ¢20l 2&2E 1O
2Lt Ol QIAl 220 2= 2402t 2H=E X &S (NOAEC=4 685 mg/m® air (analytical), NOEC=1 041 mg/m® air
(analytical)) (GLP, OECD TG 412)
O &olwrolld : Uz 82
8) OhOl A&t

O 24 =4

-3d3 U2 8s

- &1 - U=z es

- 8¢ Uz g8
O IR BAlY L= U234 : IRNH2E 222 (EU CLP)
O Ast & && T U234 @ =0 IH=28 222 (EU CLP)
O 87 H2H : Nz els
O Hg o4 : Xz els
O gy

ArHOIME A - AE QS

NELSREIA - A7 SS

IARC @ Nt& 2

OSHA @ Xt& S22

ACGIH @ Xtg 2

NTP @ XtZ A8

EU CLP @ Kt& S8
O MAHIE BHOIRY @ Nz 88
O MASH @ X2 28
O SHEEMISHS L&) 1 3EI N2S 222, I EYUAN RE, &5, £, &5, NgH da T¥)s
&4, Heg 4o £ AS (EU CLP)
O SHENFISH(M=E &&) © Nz oS
O gelrdld : Nz 88

9) HEAOSZ3AQ!
O =248 =4

-33 Nz 88



I
Ty
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+ 1238, >1 88005mgskgsRaRhi t4(AFCR 54420 IReadnagrasS NAOGBATAINGE HMssified (ECHA)

O I8 BAlY = U240 ED AME 2 T8 U242 (ECHA)
O Ast & &4 = U240 ENE ez & &44/I=324 AE Z U242 (0ECD TG 405) (ECHA)
O 87 W24 @ g elg8
O Hg 224 : JUIIE a2 HF Hod A" 21 Hlu2ldel (0ECD TG 406, GLP) (Read-across 110-82-7)
(ECHA)
O waty
AHOIMEHE Xz s
NE22LS20A 0 A2 g8
IARC : XtZ 8l
OSHA : XtZ 8ls
ACGIH @ Xt& els
NTP @ UtE Q8
EU CLP : Xt& S
O MAMIE HOIYAE : Invitro ZRF HYAHIEZE 0188t SEXSAHABO|IAIE (0ECD TG 476) (Read-across 110-82-7), Ol
M2E 0|28t 2HSAHHOIAIE(0ECD TG 471, GLP), ZRE HHLMIES 0ol2st SMAI0IAAIE ZDH(O0ECD TG 473, GLP) 2
S UHAZEAH S22 2H 0 S4 (ECHA)
O MASH @ HEE HACE UISENSHAED MA/UE=H AEAAL 28 AE Z0 MEHEQI MASHO| 2E 5 X
S (0ECD TG 422, GLP) (ECHA)
O SHEHMIISH(S L&) : ANHUHAM EL =20 2ol MAGI ES, 24 29 U2S 222, Bll= B2 A2 =
OF B AIZH AME SLE (PATTY, NITE)
O SHEXIYIISH(EI=E L) 1 HEE 0|28 BE2SHSHAISE L Mal/gesy HEAAF 2 AIE 21 Bt 24| 9
ol folist Iar2 22X LS. NOAEL 250 mg/kg bw/day (OECD TG 422, GLP) (ECHA)
O EQRMY : AHAM JIE2 RUYTHE IEHY £ AS (EU Hamonized Cat. 1) (ECHA)
10) n-&HlQl
O =48 s4

1 D50 > 5000 mg/kg Rat (Read-across 540-84-1) (ECHA)
: D50 > 2000 mg/kg Rabbit (Read-across 540-84-1) (ECHA)
: Vapor LC50 > 29.29 mg/L 4 hr Rat No death Not classified (ECHA)

|
Tor 0 oY
© =4

O IR BAY = U234 : E)NE HACZ NIR BAH/N34 AE 20 X242 (0ECD TG 404, GLP) (Read-across
540-84-1) (ECHA)
O Mt & &4 T U324 ENES HAC2 & =44/I24 A" Z0 HIXH=242 (0ECD TG 405, GLP) (Read-across
540-84-1) (ECHA)
O 387 Moy @ X2 gls
O I8 HA : JUIIE HASZ IS MM AIE 2D HeIA el (0ECD TG 406) (Read-across 920-750-0) (ECHA)
O gaos

AHOIREAY 1 T2 S

DEBLS2DA @ X2 gs

IARC : XtZ 88

OSHA @ Xt= 8l

ACGIH : Xt& 88

NTP @ tE S

EU CLP : Xt2 &S
O MANIZ HOIEA @ Invitro DIMEES 0188 SASHBOIAE 20 AL S22 201 S84 (0ECD TG 471),
Invivo HEE HACE &R 24 XA AIE 210 S4 (0ECD TG 478) (ECHA)
O MASYH @ HE(Y/5)8 0188 EY 2HILH MAISHAIEZDHO0ECD TG 416, GLP), & 201J1<

=

SALHIY AL 2
AL EIDIZ2ES SAAHIE 24 2AHUHA R2E 25 AFEY(Hyaline droplet nephropathy) ¥ 2220 S HI|I MR
ZJtS (tubular basophilia). DsTZ0A AFZARDI &= St (NOAEL(AAI =4 )=31,680mg/m® air (nominal), NOAEL(other:
F1, F2, &/%)=10,560 mg/m® air (nominal), LOAEL(other: F1, F2, 2/2)=31,680 mg/m®* air (nominal)) (RAISZ

commercial hexane) - HES HASZ S EHOIELSHAIZZ D(0ECD TG 414, GLP), 2ZH M= 24, U

=)
>
02
00
£
0lo

(NOAEC(2 M =4 )=ca. 2,000 ppm, NOAEC(ZELS4)> 7 000 ppm) (SAFSZE: Cyclohexane) (ECHA)

O SHENFIISH(18 &) : B8 L& #JI52 222 4 AUS (EU Harmonized Cat.3(0HFHSH)) (ECHA)

O SHENFISH(EIE &) : HEES HACZ BI=EEU(SINEN AE 21 LSS NOAEL(JMASA) 12,470
mg/m® , NOAEC(& &l) 12,470 mg/m®  (ECHA)

O ECRoA : Et3t=20104f EQ100 o sstM HZE0l ZAs (HSDB)

12. &30l 0IxXle S8

1) 4-HE-2-HE2

01% : LD50 >179 mg/ £ 96 hr Brachydanio rerio (OECD Guideline 203, GLP) (ECHA)
2257 1 EC50 >200 mg/ ¢ 48 hr Daphnia magna (OECD TG 202, GLP) (ECHA)

X8 : EC50 >146 mg/ 4 7day Other(Blue algae, OECD221) (ECHA)

Fa

01& : LC50 5.5 mg/L 96 hr, NOEC 1.39 mg/L 40 d Oncorhynchus kistutch (ECHA)
22t8 1 EC50 3.78mg/L 48hr, NOEC 0.74 mg/L 7 d Ceriodaphnia dubia (ECHA)

Z& : EC50 134 mg/L 3 hr Chlorella vulgaris and Chlamydomonas angulosa (ECHA)

w
—
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t

&g

: LC50 230 mg/ 4 96 hr Pimephales promelas (ECHA)

© EC50 2500 mg/ £ 24 hr Daphnia magna(other guideline: DIN 38412 pt 11) (ECHA)
© EC50 1800 ~ 3200 mg/ £ 72 hr (Selenastrum sp.) (ECOTOX)

AOIES

© LC50 1474 mg/ 4 96 hr Oncorhynchus mykiss(OECD Guideline 203)
© EC50 1800 mg/ ¢ 48 hr Daphnia magna(OECD TG 202)

EC50 911 mg/ 4 72 hr Selenastrum capricornutum(0ECD TG 201)
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LG50 527~732 mg/L 96 hr Pimephales promelas (ECHA)
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: EC50 > 100 mg/L 48 hr Daphnia magna (ECHA)
: EC50 >100 mg/L 72 hr, NOEC >= 100 mg/ 4 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
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: LC50 1000 mg/ £ 96 hr LC50 1430 mg/ 4 96 hr Pimephales promelas (ECHA)

: EC50 1250 mg/ £ 24 hr Daphnia magna (NITE: EHC65, 1987) EC50 1100 mg/ ¢ 48 hr Daphnia magna (ECHA)
: EC50 593 mg/ ¢ 72 hr Selenastrum capricornutum (ECHA)
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CEAN-4-HE-2-HE2

: LC50 > 100 mg/ 4 96 hr Oryzias latipes (Semi-static, OECD TG 203, GLP) (ECHA)

: EC50 > 1000 mg/ ¢ 48 hr Daphnia magna (Semi-static, OECD TG 202, GLP) (ECHA)

: EC50 > 1000 mg/ ¢ 72 hr Other (Pseudokirchnerella subcapitata, Static, OECD TG 201, GLP) (ECHA)

2
OO0~ OOO
MY o

2]
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2
jul

: LG50 0.11 mg/ ¢ 96 hr (ECHA)
: EC50 0.4 mg/ 4 48 hr, NOEC(21 days) 0.17 mg/L (ECHA)
: EC50 1.526 mg/ ¢ 96 hr (Estimate)

1

MY 22

U2 U

=

OIZ2Za A2l

: LC50 2.07 mg/L 96 hr Oryzias latipes (ECHA)

: EC50 0.326 mg/L 48 hr Daphnia magna (ECHA)

: ErC50 0.134 mg/L 72 hr, NOEC 0.022 mg/L 72 hr Raphidocelis subcapitata (ECHA)

s el

: LL50 > 13.4 mg/L 96 hr Oncorhynchus mykiss (Read-across EC No. 927-510-4) (ECHA)

: EC50 4.6~10 mg/L 48 hr, NOEC 0.17 mg/L 21 d Daphnia magna (Read-across EC No. 920-750-0) (ECHA)

: EL50 12 mg/L 72 hr, NOELR 6.3 mg/L 72 hr Raphidocelis subcapitata (Read-across EC No. 920-750-0) (ECHA)
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og Kow 1.9 (OECD TG 117) (ECHA)
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0x 0x
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 log Pow 2.73 (20 © C) (ECHA)

PN

V=
: log Kow 0.73 (1CSC), 0.68 log Kow (25°C, pH 7, EPA OPPTS 830.7560)
: BOD5/COD 0.81 (1UCLID)

o OO

wW
-
=

MO o=
29U m
0x 0X >

FS4 1 0.81 log Kow (25 ° C, pH=7, BASF standard method)
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EEL P
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& : log Pow 0.86 (0ECD TG 107) (ECHA)
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Al A 2
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A @ log Kow 3.33 (Akron)

e @ XM= S
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228 Al
: log Pow 3.88 (ECHA)
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10) n-&

jua)

| o!
: log Kow 4.66 (1CSC)
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: 83% day (02 consumption) Readily biodegradable (OECD TG 301, GLP) (ECHA)

N
—

: BCF 90 (ECHA)
: 69 % 5 d, Readily biodegradable (ECHA)
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& e
A : BCF 30 (IUCLID)
o4& 100 (%) 28 day (IUCLID)
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% 28 day (OECD TG 301G)
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2ea
: BCF 1.37~9.23 (Average: 4.26, median: 3.16) (EPA Comptox)
: 90~100 % 28 d, Readily biodegradable (OECD TG 301 F) (ECHA)
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6) OOIARES
O =54 : X7 98

O MEZoild : 70%80% 28day (ECHA)

7) 4-BlOIESA-4-0HE-2-HES
O ==4 : BCF 0.5 (HSDB)
O M=5i4 : 98.51 %, 28 day (OECD TG 301A) (ECHA)

8) OhOl A&l et
O ==4 : BCF 142.3 (Estimate)
O M=20oi4 : Inherently biodegradable (ECHA)

9) HIEAOIZ22AIQI
O s=4 : BCF 95~321 L/kg (ECHA)
O M=20oil4d : 0 %28 d, Not readily biodegradable (ECHA)

s=4 ' Nz 8S
Al

MEoHS 100 % 25 d (Read-across 111-84-2) (ECHA)
ct. E0lsd
1) 4-HE-2-mHE2
1

2) E2a
3) OLHIE S Ol E
4) 2-FREANNES
5) ALOIZ22s M2
6) OlOlARE=

log Kow = 0.8 (1)
7) 4-GlOIEZEA-4-HE-2-HEL

8) OOIABE

9) HEAOISZAQ!

Or. JIEt Rolff F&
1) 4-HE-2-HE2

crustaceans(Daphnia magna) : NOEC(21d) 78mg/L (OECD TG 211) (ECHA)
2) E2

PNI=IEA

2

0o

3) OLHIE& o
Fish 32d-NOEC Pimephales promelas< 9.65 mg/L OECD TG 210 Crustacean: 21d-NOEC Daphnia magna=2.4 mg/L OECD TG 211
Algae: 72h-NOEC Scenedesmus subspicatus> 100 mg/L growth rate OECD TG 201, GLP (ECHA)

4) 2-FREANNES
Flsh Danio rerio: NOEC14d>100 mg/L OECD TG 204, Crustacean Daphnia magna: NOEC21d=100 mg/L OECD TG 211 (ECHA)
5) AIOIZ22s M2

iz As

6) OlOIARES
Crustaceans(Daphnia magna): NOEC(21d) 20mg/L Algae(Pseudokirchnerella subcapitata); NOEC(72h)>53mg/L (OECD
Guideline 201, Alga, Growth Inhibition Test,GLP) (ECHA)

7) 4-otOIESA-4-HE-2-HES
Crustaceans(Daphnia magna); NOEC(21d) 100 mg/L (Semi-static, OECD Guideline 211, GLP) (ECHA)
Algae(Pseudokirchneriella subcapitata); NOEC(72h) 1000 mg/L (Static, OECD TG 201, GLP) (ECHA)

8) OOl ABE

Iz e

=2 S

9) HEAMOSZAMA

iz gie

=2 S

10) n-&HlQ
Acute aquatic cat.1, Chronic aquatic cat.1 (EU Harmonized)

13. HIIIAl =2 Arg

Jb. HIDIZE -
- HolI2E ZHEDI0 2260 Hols22lgol det s

¢]
»y



St HoIZ2 MMl !AE Mg A
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HESSNE : He oS
CRIEE SR e
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TUBASHHNBE ¢ 1% 04 Ly
SLAVBVGASE : 1% 014 LM
=E)IELNSA : L 0/2RE HETWA : 50 ppm, STEL : 75 ppn
sellEgEEd  HPes
SYUBRIGARHEE : WSS
ZHOAHL DN (PMUEHLEE : Hee
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SIOIHMEE : e 8lg

2Ny RHESE - 1% 0l LM

SUASBISIUMESE - 1% 014 2
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=
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SIOIHAZSE @ oY oS
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SgEAIHARMHSE @ HLAS
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7) 4-GlOISZEA-4-NE-2-HEL2
HES2X2E : g oS
SIOIHAZSZE @ dlY S
2LIHARHSE @ Y oS
AAHAZHHAEE Y 8ls
SHLTIUHASE @ Y AS
CEIIZEEYSE : CIOLME L3 STWA : 50 ppm
SEIELEHSE @ g3
SgEAIHARMHSE @ HLAS
SHUMMEBINM(PIMNEUNHASE @ dgE
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HStE2a iy els
2X2E Y g8
HHESSZFZAICHAISISISE! @ OLMIEA OIE 2 0I5 1% Ol 4
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2267.995 kg 5000

DI2 221 H 2 (EPCRA 302 &) @ B oS
DI22H2I X2 (EPCRA 304 8 @ B oS
0122121 X2 (EPCRA 313 &) @ SHE
ESEEEIEEEEETIEE e
DI2TRIWS(ASESEA2T) @ oY oIS
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D222 (ASESEASE) @ e &S
D=22eBE(2ERSAdZNEE) « g els
EU ERZE(HEERZY) @ g els
EU ERZ2(ABEFR) « g s
EU ERE2(HHEFR) @ g S
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DI2AIFE (FHS2UYHASE) : HY 22
DI2AIFE(ASSESHASE) @ HY 22
DI2AUIFE(2ERISATPANER) @ Y U8
EU S22 (HFERA) « HY A
EU ERX2(AE27) @ Y S
EU ERXL2(0237) @ Y S
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DI=222/HE(0SHA #E) : Y eUS
DI222/HE(CERCLA 7E) @ Y gis
DI222I M2 (EPCRA 302 &) @ diY gis
DI222| M2 (EPCRA 304 &) @ diY glg
DI222| M2 (EPCRA 313 &) : Y glg
D2AFE (RH22U4HASE) @ HY 22
DI2AURFE(AESSHASE) @ HY 22
DI2AUFE(2ERIBATANEE) @ Y s
EU S22 (HFERAD) © Y As
EU ERFL(/E2R) : HY e
EU ERF2(E27) @ g 28
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5) AOISZa a2

IUH(BFRYE RI 2Esd 2L
Hgels
=AM

0=22l32(0SHA &)
Ol=22l 8 2 (CERCLA 7&)
Dl=2tel Z 2 (EPCRA 302 +*

g)

RN

1 2267.995 kg 5000 Ib

He os

g) : BA O
DI=222/Z 2 (EPCRA 304 =&) @ Y el
Ol=222l 82 (EPCRA 313 #&) @ ol el
D=2 (ZH=LEASE) @ g aAS
DIRALIFE(ASESEASE) : e &8s
D=2 2(2ECIZATM=E) - g 8IS
EU ERFE(HEERZN) @ g gl
EU 2R3 (AE27) @ g S
EU ERFE(AHEEH) @ W 88

6) OLOIARES
IW(ERE 7

HEe|lsS

=AM
DI=22/E2(0SHA #E)
CERCLA &) :

EPCRA 302

(
Dl=2eld8E(
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D=2eld8E(
Dl=22/ & 2 (EPCRA 313

(
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e s

2267.995 kg 5000
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S BAD

Coie 8lg

M) : oy els
NI=VRIZS(ZHESEAST) @ HY oIS
N2VRIZS(ASESEAST) @ Y oIS
DIZ2REE(SESARNER) © Y oS
B SRR (SFERAD) © HY &S
U 2RE2(AE27) : Y %S
U 2RR2(AF2ST) : Y 94S

7) 4-GtOIESA-4-HE-2-HE2
Y (REY R 2YSRAY)
Heels
22ARH
DI2TRIZB(0SHA RE) : oD &S
DI2RIZS(CERCLA 7T) @ HY 8iS
D122 Z S (EPCRA 302 RE) : Y 2US
DI222I S (EPCRA 304 7E) : Y 2US
D122 ZS(EPCRA 313 ) : Y 2US
D=2 (ZHELHASE) © WY &S
D=2 (ASSSHASE) @ HY &S
|=Z2RINS (SEASABHEE) © WS oS
B 2R (SYERAD) © HY &S
U 2RE2(AE27) : Y %S
U SRE2(AF2ST) : Y 94S
8) OHOIABIEH
AW (BEY 2| 2ysEY)
Heels
22ARH
DIZVRIZB(0SHA 7E) : HE 24S
DIZRIZL(CERCLA 7T) @ Y 8IS
01222/ S (EPCRA 302 ) : B 2US
01222/ T 2 (EPCRA 304 7)) : BHE 2US
DI=22IH S (EPCRA 313 7E) : Y 2US
D=VRIN(ZHELEASH) ¢ HY oIS
D22 (ASESHAST) @ WY %S
DI=2RIBP(SEASATAEE) : Y oS
U 2R3 (AYER2D) © HY &S
U SRE2(E27) : i oS
U SRE2(AF2T) : Y 94S
9) HEAOIZREAQ
2 (BEY R 2YysEY)
Hees
22ARH :
DIZRIZB(0SHA RE) : HE 2US
DI=22IH L (CERCLA 7E) @ Y 8iS
01222/ % 2 (EPCRA 302 RE) : Y 2US
0122213 2 (EPCRA 304 RE) : Y 2US
DI= 22 M 2 (EPCRA 313 ) : Y 2US
DIZRANE(RHELYAST) @ WY %S
NIZVRIZP(ASESEASH) @ oY oIS
DIRVRIH (SESATASE) : oY AS
U 2R3 (AY2R2D) @ HY #S
U SRER(E27) : g oS
U SRER(AF2ST) : oY 2US
10) n-gtElQl
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=AM

0| 22CIHE2(0SHA #E) : W gl
0|2 22| M2 (CERCLA &) : dHY gis
Ol=22| 82 (EPCRA 302 #&) @ Y S8
Ol=22| 82 (EPCRA 304 #&) @ Y S8
0| =22Cc|H 2 (EPCRA 313 #&) : dHY gis
02222 (ZHELEAZE) : g elsS
DI22AYB(ASESEAZE) : g elsS
D222 (2RECISYZHMEE) : g elsS
Bl 222 (HHEFZL) @ g eSS
Bl 222 (REER) : g els
EU 2R (AMER) : g elsS
16. JIEL & OAE
o 29 =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'//hpvchemica\s oecd.org/ui/Search.aspx
- SIS SAYPAIALY, 2ESA WSR2 (http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http.//cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(ICSC)(http://waw.nihs.go.jp/ICSC)
- ASSHBACINAE, AYUETNAE (http://hazmat .nema.go.kr)
O JIet S2tNMBATE A4 28E FE
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LA SESHH 23 2 MSDS S 10 HYE - BHESH £, I 2 AA - B @8 S IS
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- 2 MSDSE Sl el XA ZE L 2HATZ0H 2HGHH ZES HHE A0IL MENANE
2Mo| B0t A OtLIH, LeAXIX 22 A0l LHELE &= A 20 =2 ArESE A,
@ 2 MSDS= Ao EHY HI10X L D825 DAI(H2020-1308 St&SE 21 - HAl &
SHUHMBAIZO 28t JIZ)0 2ol LA, FSAHE0 s 1sE L SSXHAH JISNEEAH HM3E.
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