=2 DS)
NOROO SA M B AR S (MS
(0] Xtge MPgorEEAY H10XE RO 2 S 2HY)
MSDSE1 S @ AA10001-1000000211
1. StStRME A0 &8 EE
ob. MBY ¢ 15 2 TASG!
O 828 : 84 HQUE
Lh. MZ2 21 822 AtE49 Hist
O D] : PCM PRINAR 1000 (1)
O AtE49 Mgt : A1 2&2 AIE Hst
Ch. MZEAH/SSX/ RSN H2
O A @ (F)c2DYDE
O F4 : BNET ZSA 7 HE230812 54
O FBM3 ¥ 2039t 054-278-0277 J|1=38 24t
2. 7ol AFH
. 2o AL 28
OISt M (flammable liquids) & 3
SH =4 (acute toxicity) ZI P24 (ATEMIX :1219.512<= 2000)
SESEYH Y P24(2%F) (ATEMIX :1.5¢= 5)
grot M (carcinogenicity) &1B
MAINIE HOIR A (germ cel | mutagenicity) =18
ASt & &4/ N=42Z (serious eye damage/eye irritation) &1
ASt & &4/ N=422Z (serious eye damage/eye irritation) F&2A
Ol DHeIM(skin sensitization) FE1
o8 2AM/XIN24822 (skin corrosion/irritation) F&2
=4S4 (acute toxicity) B7 &5 (ATEMIX :2272.727<= 5000)
Lb. OIg=X 278 &6t 30 HX g5
O Qg=2Xt
Ojvzo @ 28
O Kol 218 27
H226 st Rl 2 =D|
H312 M2 2 H=56tH Roig
H332 EQ5tH Kals
H350 2 Lo £ US
H340 R& QI Zes o2 = US
H318 =0l Alst 248 Lo
H319 =0l Alst =22 Lo
H317 L2014 HI8 Bts8s L2 = US
H315 T80 X282 2o
H303 &21H RHE = US
O HEgxx 23
L
pP210 &, NXQ| HHE, A3, 3¢ Y 1 9o HIJACZRH HelstAL. 24
p223 20 &S AI2IX DAL
P240 I +=24HIE TXISIAIL.
P24l SHZSH(FD| - 8| - ZH)EHIE AMESIAIL
p242 ALtAJF YMBIK = EFE AMSBOHAIL.
p243 HMI| LA =XE FOHAIL.
P280 ES&2 - E352 - Botd - tHES2E FHEOIAIL.
pP261 2& - & - JtA - DIAE - 3D - AT 0|2 EE LIGHAIL.
P271 =2 L= 2I1JF & = RUALZ FHIOHAL.
P201 AIS & FZ HEZME SEGIAL.
P02 LE ot OIYXEX 2RE A0 OlcHotdl HMole FZ36HA OHAIL.
P64 Fz S0l & L HE 25 EMSl MAIL.
P72 ZAE S0z QHE ol=Eg UHECHA OHAIL.
- s
P303+P361+P353 LR (F= M2t 29H: QYU DE 2RE SAl HOAQ. TIRE S22 AOAUEE
AFRIBHAIR )
P370+P378 St Al: 22 1J| {Ioh MBS LSIHE AIESIAIL(58 &X)
P302+P352 LIF 0 22 H: L2 2 HIxE A2AL
P312 SEEES LIIH Q2|2 (2AH S AE#S YHOAR
P321 2RE MXIE GHAIR2.
P362tP364 R E 2/F= S LAl A2 & HIEHGIAIR.
P304+P340 EotH: AlMSH 2I|JF YA RO=2 I S56HJ| 42 NHMZ AH™E FoIAIL.
P308+P313 =& &I{LE = &0 RAEH: 2&AQl XX - TAHS FTHAIL.
P305+P351+P338 =0l 22H: £ =2t 22 TAMHA AAIR. IISSIH 2HEHNXE MIAHSHAIZ. HH A2
N2,
P310 Al 2212 (2AHS TES BOAIL
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L. 822 255101 SIoh 228 I
O ol
A23H0] B1 LYS ZAABIAL
IS SXD ASE 51 MAKE IE 2.
O Y
SEE SIS US 2TY0IY HIFOIL A4S IS BA T= DAFHUES XS ¥ UE RIINS.
ELTE A0 Hes 8I0) £HGHAIR
O +5:
E4TE MBSO Hete 8l £HSHAIR.
SEE SIS 1N THIE MBS0 £IGHAI2.
Ch ®3 £= M 2
O 2% %5 Al
Def T O HIOlE SRS ABH0 EXAINR.
SEE 2 HE2S AWM HEE 20 BIAIL
OO 58 Al :
Yol 9 HIS 94D Y NAS A2oHH BUYS SXFHAIR.
JIEZ 04 BHE Al ZYF, NLTVASHA HE HES SKGHAIL.
HZ L NEYY
o eEHZey
ABSUMBRALS BAHY M2 W, HZ B X
HEI| YH YNS s X S2 AN A
KB LMB HASE 4 USS BIISS LHE A
FHTA AWl 2 BIIFX S2 018 A
L O FS XE e (L0 & XS Tas)
42 ZY Y QM 200 YODE BIIE VM LHHAN B0 E2 SUHUM 22E 2.
S9l 22 Als MABHS DE A
2B HFY 2 : 535C
LNBH, 4D BEES LS.
2el® ZA0 Mot Ol 22 NFLSEE NE, ZYFO, D2A Fo
CEYN ¥ HUESD
O sS2mol & IIF, 42N LEIF S

O =ZUAE : TWA : 25 ppm, STEL : 50 ppm
O ACGIH7=& : TWA, 20 ppm (80 mg/m3) STEL, 50 ppm (200 mg/m3) Skin
O M2st® E2J|E . A8 & 1,2-Cyclohexanediol (with hydrolysis)
hydrolysis) : 8 mg/L(Z=)

2) 2-HE-2Z2H M HE
O =LA : TWA : 50 ppm, STEL : 100 ppm

O ACGIH7& : TWA, 50 ppm (205 mg/m3) STEL, 100 ppm (410 mg/m3)

O M2s™ LE5JIE : KB S8
3) =2
O =ZLUHAA : TWA : 50 ppm, STEL : 150 ppm
O ACGIH7& : TWA 20 ppm (75 mg/m3)
O ME2std CE2J|E : €% = Toluene : 0.02 mg/L(F=Z zES=AA),
(with hydrolysis) o-Cresol : 0.3 mg/g ZalOIEIL (&HS)
4) oiguA
O =ZU7RE : TWA : 100 ppm, STEL : 125 ppm

O ACGIH7#& : TWA, 20 ppm (87 mg/m3)

O dE8sd L2J|&E
Lt HEst Sty 22
a5l BJ12 S FAAIIAL
Hes SX10 JASE ot HAUE IIg A
iz s
iz s

© 80 mg/L(EE=Z), &8 = Cyclohexanol (with

A8 = Toluene @ 0.03 mg/L(EHS), AH =

AW E (Mandelic acid & Phenylglyoxylic acids2 &) : 0.15 g/g3IOtEIL (X F)
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1) AHOIZ2=2

Lt.

&2

: LD50 1890 mg/kg Rat (ECHA)

=
22N =AM
S Jo

2
- 33

- 31

O

: LD50 1000 mg/kg Rabbit (HSDB, AIHA)

: vapor LC50 >6.2 mg/ ¢ /4 hr Rat (No death) EHCA harmonized cartegory 4 (ECHA)

ol
[0

LRRAY/T=d AEZ2D &

orEst

o ENE

=

Guideline GLP) (ECHA)

n
B
£
T
o+

I+

=

I

(&)

=)

o

el

1]

>

X0

fr

=

ol

e

=

fall

o0

=

X0

r

K

<0

<l

JH

0

<0

=

o

0

=

N 0 00

Va3

A I |

= ol

pRY =

g K m:

L B0

Jon ®
& o ﬁ

= K.

B[E| =M g iy

io) WD DF S0 zp

00 = oz

O00O0

H
L)
1

@

: Group

IARC

33
n

Xt
- A3

OSHA :
ACGIH
NTP -

0o
I3

n

i ek Al



ZE 0|88 RN SHBEOIAIEZL HAEREH S0 A0l S4, MX L ZRFS 0138 SMI OI4ANEZL S
S (ECHA)
O MASH @ ENE 0188 LY=4/ZINIELHAEZ SA A 24, 0 XMS SOt S0 2EE (NOAEC maternal
toxicity 250 mg/kg bw/day, NOAEL teratogenicity 500 mg/kg bw/day)(OECD Guideline 414, GLP), J2iL} YBt=A9l Y&HQ|
O, AAl 9 2 e SH2 0ILIRZ 2REXLS (ECHA)
O SHENIISH(1E &&) @ OIR20AM S AZH L HOl 92 222, S20 0L IS0l UAS. A2 IIEE
K=& (NLM)
O SHENFISH(Es &) : HEES 0I3s 2R RSHAIE 2D Rolst G0l 2EEX 2SS NOAEL=143 mg/kg
bw/day OECD TG 408, GLP(ECHA)
O E0RdA @ 12 AS
2) 2-HIE-2Z2H M HE
O 34 =4
- &3 : LD50 = 7900 mg/kg Rat (NITE, HSDB, ChemlDplus)
- &Il : Lb50 > 5000 mg/kg Guinea pig (ChemlDplus)
- &2 : Vapor LC50 29.0 mg/L 4 hr Rat (Conversion of LC50 7093 ppm) (HSDB)
O I8 2A4 L= U224 E)IE 018 LIIRRAM/U=SH A2 Ast 2t 25 SA0 2&=E. (NITE)
O Agt & &4 T U234 @ ENES 0188 Asts2A/I24 AEZ U2H0IX $S. (ECHA)
O 387 MHoy : [z gls
O I8 naly @ I2W0H0| 2olE, A LAHSIH IRLES LS =~ AS. (NITE)
O gy
AHOIMEBHY X2 Y6S
DIBLS2A X2 88
IARC : Group 3
OSHA : Xtz el8
ACGIH : A4
NTP @ Xt& A8
EU CLP : XIZ S
O MAMI Ol @ IR3 HANEE 0126 XHSMAwSH(SCE)AIE@Z ) S84, ( AE2 WX Ml LHeIX &olg
b)) ERE SMHYOIAMANSZI HAIZANHS S22 AZ01 S4. (HSDB)
O MASY : HES 0|28 LE=HAIE(0ECD TG414, GLP) 2 AIESZY 2E LS4 Hate 2E X ES NOAEC
>= 8.3 mg/L, ENNE 0188 LL=HAIE(0ECD TG 414, GLP) Z 0 AMNEAREY, ME2LL S22 ZHS4H NOAEL= 50 mg/kg
bw/day, EHESH 2 IS DE sTUHA 2ETX LS NOAEL(ZESAH) = 450 mg/kg bw/day (ECHA)
O STERIISH(13] &) : £, 2SAXTS, &9 FX2 AMIIs2 HHE, SEAM, S4H, 22430t 2F
2. 2l 82 X= (ChemlDplus, NLM)
O SEEHFISH(BIE &5) 1 HEES 0188 14 =2 RSH AE@Z 0 2D =5(2000 ppm) NX AIESE D 23 E
HE2 LI AS(ECHA) HEES 0188 1045 Bt=EL =S4 AIEZDH(0ECD TG453, GLP) HlZol €5, &2 &1l £l5h 2
Z. 2AHEOZR L0AEC = 250 ppm, 1 2 Rolsh Hels A e 2EI X $S NOEC(HAIHE) = 500 ppm (ECHA)
soI90lA K2 ge

- 25 : LD50 5580 mg/kg Rat (EU Method B.1) (ECHA)

- 21 : LD50 >5000 mg/kg Rabbit (ECHA)

- ¢ : LC50 >20 mg/ £ Rat (OECD TG 403) (ECHA)
O If 244 T= U324 E)E 0|88 LIENSHAIEZL, g8, 25 X30] 70t2] LF0HA 2ELUCH, SSH
To X=240| LIEtE EU Method B4. (ECHA)
O Agtz & = U240 ENE 0828 & NSHASEZD &4s X320 22D 1 2 g2 ALK %S (ECHA)
O 87 H2H : Nz els
O Og 24 : J|ILIE 08 maximization test AIEZ 1, LIRSS LEILIXIZLS EU Method B.6, GLP (ECHA)
O g4

AR EHY - I2 g8

N22LS20A 0 A2 28

|ARC : Group 3

OSHA : XtZ 8gls

ACGIH : A4

NTP @ XtE Q8

EU CLP : Xt& S
O MAMI BHOIFE : ANEZ W ZRF HSHNES 0188 SENSHBOIAIEZ U0ECD TG 476, DIMES 0188t =S
o810 AIEZIEU Method B.13/14, CHAIEEH S0 A2gi0l S4, MX LI SMIOIAAIEZL S4 (ECHA)
O MASH @ BHEE 0|=6h MASHAIE 2Dt 2000ppm7537 mg/m3UIA B Xt & 208 24 Z NOAECP 600ppm226 1mg/m3
(ECHA), NELSE MA=SY P2 2
O SHEARFISH(18 &F) : AN SFAUIAN &g, L2, £33, SIS, SEJHN =2, &2, 2E, 5F
AZAH AM, FAEE, B 04 S2 €22, =, 2, |0l N3 222, dEs20AM oHFAEs 222, EXHAD:
EZAEA (HSDB)
O SEENAIISH(PS F) © HEE 0|88 0L H=E2FR=HAIE EU method B.26Z 10 2O L= ACH 22H BIt2
NOAEL 625 mg/kg bw/day HE 0|28t 1033 EL LA SAIE 0ECD TG453, GLP Z 1 HIZ A9 2AS4H92 NOAEC 600
ppm2250mg/m3 HE O|E8 902 SUB=ESHAIE EU method B.29, GLP ZF LASA, HMSEs, ISAHS, AF, H, &
o] AN HARPH L HoMsIN HHGIHET 2bA | Plasma chol linesterase acitivity 242 NOAEC 625 ppm2355 mg/m3
(ECHA) Z=x=4a1ZH, 2+, 2, A% L H Sol

O

O000O0

ANS E (RSB IRAA)
S

= 5
EQIRoHS : EtS+A0IMH, 40 COHAN SEZ 20.5mm2 / s 0I5t (RS2E FELYAA)

g7 1 LD50 = 3500 mg/kg Rat (ECHA, HSDB)
- Al : LD50 = 15400 mg/kg Rabbit (ECHA, Cheml|DPlus)
=92 : Vapor LC50 17.8 mg/L 4 hr Rat (conversion value of 4000 ppm) (ECHA, HSDB)

=

IR AN E= U234 0 ENE 018 IR N34 AE 23 ST N34 (ECH)

MEtE a4 T R2S  EN0A O I2E AE 2D 2K F0IS 2L, AL AAS (ECHA)
5271 1YY : N2 YUS

o= Dely : XB 8ls

grot

z
R
e
[
H
ry
s
>
fu
§Q
olo



NEBLSRDOA - g 2

IARC : Group 2B

OSHA @ Xt& 88

ACGIH : A3

NTP @ Xt S8

EU CLP : XI& 8IS
O MAHNEZ HOIAY : 0224 lymphoma L5178Y cel 2 0|&8 RVSHAIE 21 84, Chinese hamster Ovary;CHOMIZE
0| Est SMA OIMAIE ZU S4, 0ECD TG476, GLP, OECD TG 473 OIRA ZSHIEE 0IESH AHAE 20 S84, IRE
2tHIZE 0|88t Unscheduled DNA synthesis;UDSAIE Z2 0t S4, 0ECD TG474, OECD TG486, GLP (ECHA)
O MAISH @ 3EE 0|=s 2MU ELMA =S AIEO0ECD TG416, GLP Z It 500ppmItX| A4l L= ekt 2
ZHECX US. RPEHAUSH0 8 NOELE MBZ A, 22H Bt S22 216t NOEL=100 ppm HEE 0|8E SLLES
& AI'EIEOCD TG414, GLP Z 3t 2000ppmItXl D& Gee 2EL X 2. 1000 E£= 2000 ppmOl A2l AIMIL WS b e
LIEtE. 2HSAS 1000 & 2000ppmUl A2l MS L Al2A22F 284 NOAELZE| D1 & A=2000ppm, NOAELZ X/ &<
2 LtEtY (ECHA)

w
[
" 10
— ol
o 2
02
o
0

O SEEFEFIISH(18] £5) : AESS0M SFAUZA 28 L I 38 2. (HB)

O SEEIFIISH(BE £5) + HES 0I8E 13 ZBESSHAFZ D oS HMRIES UEHHE EHSHR gig, 2
SH B0t & SHAE 2HME HIKH B3E JIE2 NOAEL=75 mg/kg bw/dayOECD TG408, GLP, ECHA OISAE 0/8& 13F &€
BHESAAIEZ D 750ppm3.55 mg/LOIAMOIA 2+ & AIZSRH SItt UHEtU O 2 =Agead = Rl g&s 22y
Xl & SNOAEC=1000ppm4.74mg/LOECD TG413, ECHA HEE 0188 £ AB=H0ECD TG424S EQIGHI| I5H0 43-13%, 200-
800ppm =2 SUEIELSAIZ! 20 400ppnsSO0IH UMM =& SX= 80T FHAXI sISCX AS. 83502

200-800ppm2| OHCEA S 2t2 4%, 100%=2 EZ ZItet. LOAEL=200ppm (ECH
O EUROHA @ EatsaR. HHE &Y 20 ch &t HBS 222 & UAS. SHEE 0.64 mi/s 25 T (KOSHA)

12. &30 0IxXl= g8
b MEIsSH
1) AOIS2Z2aa2
O O{& : LC50 527 ~ 732 mg/ 4 96 hr Pimephales promelas (ECHA)
O Z2S : EC50 >100mg/L 48hr Daphnia magna (ECHA)
O Z=F : NOEL >= 100 mg/ £ 72 hr, EC50 >100mg/L 72hr Desmodesmus subspicatus (ECHA)
2) 2-HIEg-2Z=2H A HE
O O{& : LC50 191 mg/ 4 96 hr LC50 368.1 mg/ £ 96 hr Other(Lebistes reticulatus) (HSDB)
O 2257 @ EC50 69 mg/ £ 48 hr Daphnia magna(EU-RAR (2002))(NITE)
O =8 : EbC50 >110 mg/ £ 72 hr Selenastrum capricornutum(OECD Guideline 201) (ECHA)
3) =2
O O{& : LC50 5.5 mg/ £ 96 hr Oncorhynchus kistutch (ECHA)
O 22%& : EC50 3.78mg/L 48nhr (ECHA)
O =8 Xtz g8
4) igwA
O O{& : LC50 5.1 mg/ £ 96 hr (ECHA)
O 2245 1 LC50 2.4 mg/ 4 ~ 1.8 mg/ £ 48 hr Mysidopsis bahia(EC50 48hr >5.2mg/L, EPA 1985, GLP) (ECHA)
O X8 : EC50 3.6 mg/ £ 96 hr (EPA 1985, GLP) (ECHA)
Lt &4 9 24
1) MOz
O &F4 : log Kow 0.86 (0ECD Guideline 107) (ECHA)
O =old : Uz el2
2) 2-HE-2Z2H A HE
O ™84 : log Kow 1.38 (NITE: PHYSPROP Database, 2005/HSDB)
O =d : Uz el2
3) 2
O &84 : 2.73 log Kow (20 ° C) (ECHA)
O 2od : Uz a2
4) oiguA
O ™24 : log Kow 3.6 (ECHA) log Kow 3.15 (HSDB)
O 2od : Uz els
Ch. ME=%4
1) AOI228 42
O s=4 : 1.37 ~ 9.23 (Average: 4.26, median: 3.16) (EPA Comptox)
O M=ol : 90~100 % 28 day (OECD Guideline 301 F) (ECHA)
2) 2-HE-2T 2B A [ E
O ==4 : BOF 4.295 BCF 4 (ECHA)
O M=20oil4 : Biodegradability = 94.3 (%) (NITE: existing chemical safety inspections data) 94 %, 2 week (readily
biodegradable) (ECHA)
3) 2
O =54 : Xz 83
O M=2oi4 : 80 % 20 day (Readily biodegradable) (ECHA)
4) oA
O ==4 : BOF 1 (ECHA)
O M=2oi4 : 70-80% 28 day (IS0 14593 C02 headspace test, GLP) (ECHA)
ct. E0lsd

1)

2)

MNOIZZ A2
iz s

2-HIg-2Z=2H M HE



iz s
3) Ezd
iz s

4) ol
Log Koc 2.41 (ECHA)

OF. JIEt =off &
1) MOIZ2A2

iz s

2) -Mg-2E=HA HE
iz s
3) EF

PNI=IEA

2

0o

4) A
Crustacean(Water Flea); NOEC(7d, reproduction) 0.96mg/L, Algae(Selenastrum capricornutum); NOEC(96h) 3.4mg/L (EPA
1985, GLP) (ECHA)

13. HIJIAl =2 ArE

b HOIgY -
- HolE2 ZHEJI0 220t1 Hols22 8ol Tt SN g KA.
LE. HIOIAL =OIA(2EE 801 & ZHO HI| 2EHs Z88)
- 22 M20ILE A2 NHAYEHAH O Foist2=2 0
g RE et HolE A

Jt. et S (IMDG CODE/IATA DGR) : 1263

L S HF S5y : HAE (HAUE, 23, olLt2, HAME, &tg0, HiLIAI, ZEH, AM S22 & AH 2430 JM4F
TZE) F= HUE 2 22 (HWUE AN E= 23M Z8)

ct. &J1SZ2(IMDG CODE/IATA DGR) : Il
O HZHsSa (g = dHlaigez HII) @ Hldg

: 22 400l 2ROl 2 BRIl U ERH SHE ol O
Ao 23 Al AESAEBI0 0E

00T % JIEF AT LA EZ 2

O Bl BISZXIS &5
O RBA HIAZEXS BR

15. 88 AU

b, AP B AN 28 #H @ "=EIIFELEE
SO, "SIBIIELEESE", LAy
1) MOIZ223aE2
HM=Z2XNS2 : g els
MZ=BOI22 @ e els
Ze|tHasSd @ 1% 0la L
AHSIAESHUAEE ¢ 1.000% Ol & LH
SLHULTUASE ¢ 1.000% Ol4ah
LEIEHEESZE  N2ZEAI=TWA : 25 ppm, STEL : 50 ppm
SEBIELEEEE  HLE
SgaAHARMHSE  HLEAS
X

oo
SHMBOMPMAMEUAESE « HgE

2) 2-HIg-2=2HE4A HE

HNESXEE @ g |AsS

MZ=BOI22 - e els
Zela2a o dg 242
AAAZFHUHASE oY elsS
SEHAZIUASE @ Y S
CEIELEEESE  HNEME2ZOIETWA 50 ppm, STEL : 100 ppm
SISIEEFEE | dgels
SgUARMSE @ HEAS
X

oo
HOMEDM(PMHMEUHAESE  HEE

0K J

3) E2a
HNZESXNEE @ g AS
HZSOtEE @ g AS
ZeltHasa 0 1% ola L
NASAZHHASE © 1.000% Ol4 M
SHALZBXUASE @ 1.000% Ol
LEIELEZESE 0 S2ATWA : 50 ppm, STEL : 150 ppm
SIEIIELEEEE : HEE
SgaeiidRH=E @ HLels
SHUHMBIOMPSMMEUHAZE @ dHgE



4) oigwa
HNESX2E @ olg o
MZSIt=2E - oilg &
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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

- SIS SHFEAIAL, 2SAF USRI (http://ncis.nier.go.kr)

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

- International Chemical Safety Cards(I1CSC)(http://www.nihs.go.jp/1CSC)

- AESHBHCIANAE, AYHSTHE (http://hazmat.nema.go.kr)
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