=2 DS)
NOROO SA M B AR S (MS
(0] Xtge MPgorEEAY H10XE RO 2 S 2HY)
MSDSB1 S @ AA01367-1000015891
1. StStRME A0 &8 EE
Db, HIZY : NAUAMS D3 0I1S AW (234)
O 828 : 84 HQUE
Lh. MZ2 21 822 AtE49 Hist
O #NES
O AtE49 Mgt : A1 2&2 AIE Hst
Ch. MZEAH/SSX/ RSN H2
O SAE @ (F)=RHUE
O F=4 @ FI|T OHAl Do Btk 2 351
O FEM3 ¥ 2129t @ 031-467-6114 SHT/SE =4
2. 7ol AFH
. 2o AL 28
OIS M (flammable liquids) & 3
24 =4 (acute toxicity) S FE24(Z71) (ATEMIX :10.219<= 20)
grok M (carcinogenicity) &1B
MA=XM (reproductive toxicity) F&2
MAINIE HOIR A (germ cel | mutagenicity) =18
Aot = &4&/= N=422 (serious eye damage/eye irritation) J=2A
EX HMA)| SHSE(Y=-=)(specific target organ toxicity repeated exposure) =2
Ol DHeIM(skin sensitization) FE1
o8 2AM/XIN24822 (skin corrosion/irritation) F&2
S48 =4 (acute toxicity) &7 &5 (ATEMIX :5000<= 5000)
Lt XX 21 Z&st 310 HX g5
O Qg=2Xt
Ojvzo @ 28
O Kol 218 27
H226 st Rl 2 =D|
H332 EQ5tH Kals
H350 2 Lo £ US
H361 EHOF S£= MASHN 42 2o A2E &
H340 R& QI Zes o2 = US
H319 =0l Alst =22 Lo
H373 &DI2F &= 2L E OH AN = 2tE, 34, T8, S|, €Y%, SFTAZHU =4S o2 £+ US
(118 &= Z(MSDS)).
H317 L2014 HI8 eS8 L2 £+ US
H315 T80 X282 2o
H303 &21H RHE = US
O gxEx 237
S
pP210 &, NXQ| HHE, A3, ¥ Y 1 9o HIIJFACZRH HelstAL. 2¢
p223 20 &S AI2IX DAL
P240 I +=24HHIE TXISIAIL.
pP241 BHZSH(FD| - B)| - ZH)EHIE AMEoIAIL
p242 ALAJF YMSIK = EFE AMSBOHAIL.
p243 H&I| 2X =XE FOIAIL.
P280 B2 - E32 - Botd - tHES2AE FHESIAIL.
pP261 2& - & - JtA - DIAE - 3D - AT 0|2 S22 LIGHAIL.
P271 82 L& 2IIJF & TlE RUAML FI6HAIL.
P201 AIS & FZ HEYME SEGIAL.
P02 LE ot GIYXEX 2RE A0 OlcHotdl dMole FZ6HA OHAIL.
P64 Fz S0l & L HE 25 EMSl MAIL.
P260 & - & - JtA - DIAE - )| - AZY 0I5 ELYUGHK OHAIL.
po72 ZAE S0z QHE ol=Eg BHECHK OHAIL.
- s
P303+P361+P353 IR (L= MHelateh) 0l S2H: QLIS DE 9IRE ZA| HOAQ. IEBE 22 AoANUEE
AFRIBHAIR )
P370+P378 3t Al 22 11J| ol HESH ASHHE ASGHAIL(5E &X).
P3044+P340 EotH: AlMSH 2I|JI YU RO=2 I &56HJ H2 NMZ AHE FoIAL
P312 EHES L)Y AZI[2 (AN TES EOAL.
P308+P313 =& &I HLE &0 A& H: 2&HOl XX| - TAHS FGHAIL
P305tP351+P338 =0l 22H: £ 22t 22 AWM WAL, IISctH ZHEYMXE MAHGHAIR. HE A2
N2,
P3374P313 =0l Xt=01 XHEH: Q&AMol XX - ZAHS FCHAIL

P314 SEES LY o&FQl XX

~

XAHE FCHAI



P302+P352 LI 0 S2&:
P333+P313 LR A=4 E=
P321 228 MXIE otAI2.

CHEel 2t BIs2 AoA2.
|

I
SEHOl LIEtUE: QIStEQl RQ/FoE 2H2AL.

P362+P364 @A E 2AF= H1 LAl A2 & MIESIAIL.
P332+P313 L2 Xt=0l LIEILIEH: QsHMOl Xof - o5 ©OAIQ.
- M&
P403+P235 EHD1JF & &= R0l B&5t0 M222 KRAXAIGHAIRL.
P405 EZ=HXE ol0 MEGHAIRL.
- HJI
P501 HIJI2 23 S0l et W22 - 2IIZ2 HIIIGHAIR
Ch. Q. g4 2RI1=0 29Xl L= JIE |l AEgS
NFPAX| ==
- ! o st Ty
TWA : 150 ppm
OlOIA~FE OtMIHIOIE ZAS FAS
tol FALEIO STEL : 187 ppn Xt Xt
Etat CHOIONE iz s n=eis =8
_ TWA : 50 ppm,
~0lE-2-HER s 298
- & -2 STEL : 75 pon Xt Xt
TWA @ 50 ppm,
S0 nzeis n=ets
STEL : 150 ppm } b
OLMIEAE O E TWA : 400 ppm n2eus n=2els
LIOIEELEZA Nz a2 A=el3s A=zel3
P-F S A0 EFS TWA : 20 ppm U=els n=2els
TWA : 200 ppm,
g og HE nzeis =8
e o= STEL : 300 ppm } b
TWA @ 500 ppm,
OtMI & AEes sels
b STEL : 750 ppm } b
She g WA:35m/) peoge | nzes
m
THHE9 9F Y FRE
ststE2xd 229(01Y) CASH S g2 (%)
Ol0I AR E OtMIEIOIE Isobuty| acetate 110-19-0 44~54
Et&t CHOIONE Dimethy| carbonate 616-38-6 11~21
W-olg-2-HEE2 4-Methy|-2-pentanone 108-10-1 8~ 18
gl Toluene 108-88-3 8~18
OLHIEAL OIE Acetic acid ethyl ester 141-78-6 3~13
LIOIERLEZ A Nitrocellulose 9004-70-0 3~13
P-S = A0EHS 2-Butoxyethanol 111-76-2 1~10
HE g HE Methy| Ethyl Ketone 78-93-3 1~10
OtMIE Acetone 67-64-1 1~10
ot S Carbon black 1333-86-4 0.1~4
S2Xx ¥
b, =0l SHASH
LEE =28 U2 22 MRSt s2= 22 152 0|4 HRAL.
=, S5 2, =2 =2AS JIEt 4 YMAl A HA0 M M222 MXs &S 2
=2 EXIZX OtAIL
ZEHEHXE XS 2 26 dXE HAGIAIR
Lt. D20 ¥ O
QHEE II=g HMHotD =EE 2RE HIS2d 22 S8 A2AR
A=, SSS JIEt S4& LA H220H =520 st &S Lo
152 014 CHO HIF2 22 AOAIR. Al 2JASl MES BOAIL
SA(EH, =2 S)0| Mg A2 SA HALZ AR
F2 & EXMol AAL
BNE M R BLES 25t QEE IIE9 BEE LSHAR
Ch. ELFS ™
LEJCZEH TGHAILD H2 310t Y= R2Z 0|S3HAIRL
SECHA %2 Al ABSES AAIGHAI2.
SEZ S2UoILE HFAMES Al ELSSYS A AIGHA OHAIR2.
gtmotg] HaE =3 kAU U2 S52AEIIIIE AS6IH AS5EE & Al oA
SE0| 2 Al M4AE BSoAIR
LHE O=10 MEES HIAHSELD ZelAIIIAIL
SN 229 AZE #HES A
ct, GAS M
TEE AIIANR.
O|Al0] @l B REE AKX L1, RE A= 022 9H0| o2 =0 H £ ¢Xg A
orok Qre kg MACIH, 229 MXIE g2 2.
SAN Ceh MES Qstd XTI E MIOQZREH &S 2.
HFE 22O 2 MES S8 XTI MHesE SEOIU 2S2 M2 S st DHE oloks.
SN EZ L2 HHUAIR
ot

CJIEE 2AAS =2 ALE :
2eid =M= il HEE &N XX

Il
ﬂ
e
o




o= :
QUIRFA 2O ABIOHRI, JFAM ABIOIR, LBHEOl T
O 2xEs

HIZS SXD 2Uie 2ol A5 AHE OOH HEHR SAMBAIR.
93 So Zg 28 A 800M 014 01AE
Hms BSTE SN MOl D2t AR B A

Pla Al ZE8 T A0 OF H2OID S SSE HAI LM £ US
Ol % =% 248 -
=2 4+F 3 A0l US
44(4£84 M2 MBQ AL MBO2 I8 5 L =2 2H0| 943
2= ZARO AN 2o + US
QISHEOIL O OIM0IN Berd 2RSS HAE 4 US
Al B0t BeE 4+ AUS
CESS SM/EY JE0 USH ¥, AN, HHU A YN Fae
ALy, a9, ST0A B0 B A0l US
O SAE Al 228 257 2 HYEX
O =g 2537
YS0AD EE BIISEI|, YEE, YD, FAVY, ¥ 3
O XX :
NS Jbse ASIRIS ABH SHE FYGHAIL
SHHAI P18 210l B & ACHH 8IIS AMAAUCR 2E ASAIIAL.
S Wsh 3 AT AISO AAGH01 218 YA,
S WE QIRE QIO B A2ORO IS SHGHAIR.
A o WIS 2D 9 Ko BUS SR
AN L21D, I AXY SHE SHS LAFAL
RS SHe J2? LUULTIS FEoHH, 010X US I BAUA BES Y FAR
ST MM = oA MH20 SYS TGHAIR
Y30} A0 HWAS B20IE F2GHK OHAIR

Jb. AME 2535t flo 28 AXAE ¥ 257

O zxgd 25+
RISHE sE8Ls7 ¢ Jet HEE Bs57/259/25F2

O ZXIALE -
PSR @2 U £ Xdots ZXE HE A
g SIS £010] ?lol 22 #E 2.
RIIAS Y=0tAT JIE HES 257/259/25F2AS FHE6t0 HYE A

S g

neys

A 5H0 BI12 LS ZAAINAL
e SX0 JAES ot MXUE Tg A
O EY:
SEE 222 22 229012 HtgolU A28 Jtsst B4 T= RAFHLIE 22 28 U BIIA2.
E+HE AE8IH Hgst 10 +=HoHAIL
O =5
E+HE AESIH Hgst 010 +=HotAIL.
FE=E 222 I FHIE MBSH =AHTHAI2.

Ct. Hah = M &Y
O 28 £ Al :
2o = UE Hiotdd SEE MBS EFAIIANL.

TEE 22 MEES IHA HEgs I10 SIIAL

O & =5 Al
24l 2 22 21 A NHFS HeldtH =22 SXGHAIL.
JIEE 0l HHE Al SLER, NLEUXSHO HE HES SXIGHAIL.

ot HEFE2E -
FESUHHACIES AU Ot HNE. s & A
T & BXE At A S= &dAg A
=3 2ds zarsg = UCE EI)IS=S 2HE A
FHESAl 2401 & BIEX S22 0188 A
Fe = EXol WAL
sgsNS2Z Y EF= Lot
2E o™ FE 241 0laHdHIl MU= FSSHA OtAIL
A2t K= giEXNo2 BIIE S DAL
g, 22, 3 L= e Z3dY 85 Lot
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S0l S20A=s &, 5 S e SN ) 22 Al FALSH0 2ok 32 IS0l AL22 HOtSXI OtAID =0]
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S
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Q
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ol
24
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to

21 =20
Lb. OtMSH M& 2 (TmoioF & XAHS E&s)
+2 S L QEEM 22 JA2B=Z )|l X0l LHHAM 2I10F E2 SUUA 228 2.
SQ B ANe IAZHds mg A
22 NY 2& : 535T
ZASHA, A BEE TIGHAIL.
HelE A0 et ot B2 MI¥2E2 ME, Z2YFo, N2d Fo
B2 ¥y 2 1 515 T
B2 MY 25 1 1525 C
B2 MY 2% 1 2535 C
ME6td AX0lH SZ201 & Tle ZF40 MEGHAIL
$E RS FIFHSZ HACAIL
Sl B L REN 2ot MESHAIL
2o SII02 BHIAIL
HEIIE YKot E& 2HUH= S&SHA OtAIL
LUHZI|0 S0t =HBHAIL
AT U GIEC0HAM DOHE BA0H MECIAIL
8. =YX L MNeAESH
oh. Sst2ae L& JIE, ME2sty LEIIE S
1) OLOIARE OLAIEIOIE
O 2URAE : U2US
O ACGIH7#& : TWA 50 ppm, STEL 150 ppm
O M2s™ L&5I|IF . N2 oUS
2) B& ol &
O IURE : U=2els
O ACGIHAE @ X2 8l8
O M2s™ L&5J|F . N2 US
3) 4-HEg-2-HE2
O IURE : H=2els
O ACGIH7=& : TWA, 20 ppm (82 mg/m3) STEL 75 ppm (307 mg/m3)
O M2s™ L&EIIE : A8 = Methyl isobutyl ketone @ 1 mg/L(EHF)
4) =2
O IURE @ H=2els
O ACGIH7& : TWA 20 ppm (75 mg/m3)
O Ma8std 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)
5) OLHIEA Ol E
O 2URE : H=2elS
O ACGIH7& : TWA, 400 ppm (1440 mg/m3)
O M2sd &5IIF : Nz eSS
6) UOIEZRAZEZ A
O ZURE @ U=28ls
O ACGIHAE @ g 8lg
O M2sd &5IIF : Nz 8l
7) 2-ESEANES
O ZURE @ U=28S
O ACGIH7& : TWA, 20 ppm (97 mg/m3)
O MR LE)|F : AWM = Butoxyacetic acid (BAA)(with hydrolysis) : 200 mg/g3adIOtEILl (RHF)
8) Mg g AHNE
O ZURE @ H=28s
O ACGIH7& : TWA, 200 ppm (590 mg/m3) STEL, 300 ppm (885 mg/m3)
O MESst™ LEIJ|FE ¢ A = Methyl ethyl ketone : 2 mg/L(ZXF)
9) OLME
O ZURE @ H=28S
O ACGIH7& : TWA, 250 ppm STEL, 500 ppm
O MESst™ LEI|E : A = Acetone © 50 mg/g(XEEXAUS)
10) o2 =
O 2URE @ U=28s
O ACGIH7& : TWA, 3 mg/m3, Inhalable particulate matter
O M2st™ L&5IIF : Mg 8
Lt MEst It 22|
A =5t01 BI1Q YMsS 2AAIAL
et SX10 JAESE ot HAUE Tg A.
Az A8
Az Az
Ct. el 253 ¢
O 38J B35
SES 2S7E STNUAMBABCO A¥S BE A
TN IOl BOFGHHL 22X 0I4LS0l HAEE RYANE RISUE SE8 2S7 E= 1 0142 852
N S EE BESPE MEES A
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O =24 =4
- Z3 : LD50 13413 mg/kg Rat (Male, OECD Guideline 401)
- I : LD50 >17400 mg/kg Rabbit (OECD Guideline 402)
- 29 : I8 ¢S
O IR BAY = U324 @ ENE 028 LERAL/I24 AIE@Z I=401 LEHLIX 28 (0ECD Guideline 404, S
A2 & :123-86-4)
O dEt & &4 = 24 @ ENS 0|28 Algt==a/TI=24 AEZY I240] LIEIUX 28 (RAISE:123-86-4,
ECHA)
O 887 eIy @ X2 gls
O I2 U2IA : JUIONS 0|2F TSNS AIEZ D U0 2ECX 2S (0ECD Guideline 406)
O gy
ALHOIREAY IR S
DELESRDA @ 2 gs
IARC : K2 g2

OSHA @ Xt& 88

ACGIH : XIZ 83

NTP @ Xtg S8

EU CLP : XIZ SIS
O MAHMIE BHOI2Y : AIS2U DIMEE 0|ES SHSAHABIOIAE 2 HAIS 20 A2t8101 S4 (0ECD Guideline 471,
GLP) / MU ZRF HEFRE 0128 LHAE 20 S4 (0ECD Guideline 474 ,GLP SAIS2ZE :78-83-1)
O MASH @ HS(L)E 0/2s MASH A2 022t 200 2EEX 2S NOAEC=2 500 ppm (EPA OPPTS 870.3800
J(RAI2E:78-83-1) / HEE 0I28 LESH/ZIIE@H A2 ot Z2WIE LIEILIXI &S NOAECmaternal toxicity=10
mg/L air, NOAECfetotoxicity=10 mg/L air(OECD Guideline 414 )(SAI2ZE :78-83-1)
O SHENHAISH(13 &) : 2HE ONS gltl=s 34, LAE s (S8 BEH &) S4 o2 =& 78 3 (STOT SE3,
H336 ? OIFI&=E)0 st 28 &=X). A &HI| DNEL MIE= of-0t8 ARA 2HEE 0l2fst LAIEC CNS S 0H0l 1=

b M=o, ZJ12t2 DNELE 24 ==0 tHoldE HELZI00F &. ol 2

D

. 902 HAF0IA OHF Sel 43t LI
off SAE sZ0 U8 24 =50/ 010l Z&s 01X YA HEY. 0IARS nBuAc (REXHCZ LFE 23 B 22)0
st & JIX 200 Qo S &) 0101 =28 24 [ (WAHOI 22E =& It S¢ 12l 500 ppm (2410 mg /
m® . = NOAEC)ETH =2 & sF0AMe 2
O SFEXHIYIISH(B=E 5) : HEAHE 0/2E BB RSE ANEZ D E0UE S0l LIEHLX 28 NOAEL> 1 450
mg/kg bw/day OECD TG 408 ,GLP HEA+E O|E& PISEU=H A2 MSTL, SAEHE T, 42 S8 &5
2t 2 ENOAEC=500 ppm (= AIS & :123-86-4, ECHA)
sSeolsdd : g 88

ol
O
et CHOIONE
O

: LD50 > 5 000 mg/kg bw rat (ECHA)
: LD50 > 2 000 mg/kg bw Rabbit (ECHA)
: vapor LC50 > 5.36mg/L (no death) rat (ECHA)

T 0¥ oX
© =4

O If 2Ad = U334 : HIXA=4(rabbit) (ECHA)
O 48t = &4 T= XN=4 : HIX=4(rabbit) (ECHA)
O 887 g : U=z 8is
O L= ngd @ Iz s
O g24d

MO EAY - I E AUS

N8Ls20AM - g A48

IARC @ XtZ 88

O0SHA @ Xt 8l

O MAHMIE BIOIRFY : X2 83
O /\OH/\lE/\'i X}E 81%
O SHEHEMIISH(1E &) 1 N2 ¢S
O SEENAISH (=S &) @ Nz g2
O &olwrolld : Uz el2
4-0E-2-HES
O 24 =4
- &3 : LD50 2080 mg/kg Rat (NITE, ECHA)
- 21l : LD50 >16,000 mg/kg rabbit (NITE)
- &2 : vapor LC50 11.6 mg/ ¢ 4h Rat (ECHA)
O LR A4 T= U324 E)IE AL HLIRRAL/N24 ANE 20, XN=32480] 2 X &S 0ECD TG 404 (ECHA)
O dst & &4 = AN=4 @ ENE 0188 Met = &4/U=34 AIgZ0 ¢4 Ir=2%X s 0.08, EM 0, S 0.80]
ZHEEl OECD TG 405 (ECHA)
O 87 W2s g els
O H8 24 : JIUIIE A2 HRUOS A8 20, Welgs LOI|X LS(ECHA)
O gy
ArHOtMEAY - AE QS
DNELSROA - gy 2

|ARC : Group 2B
OSHA : Xt& els
ACGIH : A3
NTP @ Xt& A8
EU CLP : Xtz 23
O MAHMIE SHOld @ A2t Wl DIMESE 0188 HHCIOIEAHSHBOIAIE ZHO0ECD TG 476, LR F SMH OIM4AIE 2

DIOECD TG 473, THALZIEH 2THAl S&, &Ml W ZRF HEPE 0|28 ASMAFZ 0 S4 0ECD TG 474, GLP (ECHA)

O dASd : HES 0|38 LES4/2D/88 A2 AF 23 BO0t, Bt ME T4, 2aXHE S0l 2FHJALL I
S0l e )= 2FCX ¥ S(NOAEL 1 000 ppm) (ECHA)

O SEEFHIIISH(1E L&) : AZUAH JIE - 32 U234, 8- 815 - FE 2 0HF HES 2ticte &5 03
SH0| LIEtE. =2 A80A 05 2E0] LIEHE. (NITE)

O SZEFAIISH(P=E &5) : HEES 0|28 p=EEUSH AE Z0H(SI]) A2 2L 2 HISY g Uddh 2%



~
o)

[=2]
—

E £ QUOoL} o2tteE 228 NOAEC 1840 mg/m3 (ECHA)
O goRdid @ U2 A2
=
O 24 =4
- A3 : LD50 5580 mg/kg Rat (EU Method B.1) (ECHA)
- A0 : LDb50 > 5000 mg/kg Rabbit (ECHA)
- £¢ : Vapor LC50 28.1 mg/L 4 hr Rat (OECD TG 403) (ECHA)
O IR A4 T= U324 E)IE AL 1T 2AH/NU=24 AIE 20 124 (EU Method B.4, GLP) (ECHA)
O Astz & = U240 E)NE UHaez = &44/I34 AE Z20 42t =24, 2F X %S (ECHA)
O 87 W24 g 8ls8
O I8 2oy @ JILIIOE Hae2 O Hold Alg Z1 8leld el (EU Method B.6, GLP) (ECHA)
O g4
AHOIMEHY © XtZ gs
N22LS20A 0 U2 g8
|ARC : Group 3
OSHA @ Xt& S22
ACGIH : A4
NTP @ X2 A8
EU CLP @ Xtg S8

O MAINE HOIRA : Invitro ZRR HAMNEE 0|28 SPNSHHOIAIE 2 HAIZEN 24 2H20l 24
(OECD TG 476), In vivo HEE (HACR 24 MESHSA A 21 S4 (ECHA)
O MAISN @ HEES HACZ MAISH Alg 2 It 2 208 2AZ NOAEC 600 ppm (ECHA)
O SHEEFIISH(13 =) : AN SZAIHN =22, T2, &2, #II5, SSIAH IE, g8, 2§, 5%
AIZAH 2, AR, 2 0|4 S22 Lo, &, 2, S0 N=2 Lo, ASESS0A OHFHEES 222, (HDB)
O SHEEFISH(BE L&) 1 SAZN, 2, 22, AXF L H Sol g&2 5 (NIER)
O EURMA : MAHM JIIE2 SAULHE IHHY 4 AS (NIER)
5) OLNIEN ol

O 24 =4

- Z3 1 LD50 5620 mg/kg Rat (IUCLID), LD50 11.3 mL/kg Rat(female)(ECHA)

- AT : LD50 > 18000 mg/kg Rabbit (IUCLID)

- &2 : Steam LC50 100 mg/ £ 4 hr Rat (LC50 = 200 mg/L/1hr)(I1UCLID)
O 1= ?MM C= U324 E)E 0|2 LRRAS/INZHASZ, 7200 25| 320X L= H2US. 242t &
24, BEHXI£=1.33, 2EX£=0.4, 0ECD TG 404 (ECHA)
O M8t & &4 T= U348 @ ENE 0ISE Astaa/T3HAIS 2 0ECD TG 405, 72 QH0 24X3| 2AFE. N34S
2H0EX|4=0.5, EMXI$=0.17, ZLX2=1.33, ZUAREX$=0.67. 3= 28 & = 244/=X124 2222 2538
(ECHA)
O 387 Moy @ X2 gls
O Ie oA : JUID 22AS 0|28 MISULSASZ D, HIDLIA, 0ECD TG 406 (ECHA)
O gos

AHOIREAY - IR S

DELS2DA @ 2 ¢S

IARC @ Xt& i3

OSHA @ Xt& 88

ACGIH @ Xt& 88

NTP @ Xt S8

EU CLP : XI& 8IS
O MAMIE HOIAH @ AIE2 U DIMES 0/18st SAHSHEHSIAIZEZ I 0BCD TG 471, UAIZEAE N R A2elol 84
ANEZ Ul 2R3 HHYHNES 0/28H SMTUOIAAIEZ 0 0ECD TG 473, CHAIEEAENH R A2G0 S4H AIE2 W 283
NMEZE 0188 XNHSMZHWEAISEZ 0, AN Sl I S4, A=A AS [ 24 A2 W G4H Ol+=4
Aneuploidy in Saccharomyces cerevisiaeAl&Z 1, CHAIZ AN AS I SE A2 W ERF BHYAHAEZE 0188 SMHO0I
AAIE Z 0ECD TG 473, CHAIZEE A 912 ([ OHOHE MA W ZRF HNERE 0/S8H AHAIFZ D 0ECD TG 474, S48 - M
MO ASHAIFZD, S4 (ECHA)

O MAISH @ BE(4)2 0|28 13F SUMASHAIEZ W (other guideline: US EPA Health Effects Testing Guidel ines
40 CFR Part 798.2450), &Xt %=, 2540 FSS(NOAEL(P,4=31)=1,500ppm) - HEZS 0|E8t SUEHOIE S AIE 2 0t (0ECD
TG 414), PHSHO=Z Ot ¢ %ﬁ!iﬂl%ﬂ:‘i(NOAEL(E'I1|E’S)=16,000ppm, NOAEL(ZID1& A ) =20,000ppm, LOAEL(Z2 XIS
44)=20,000ppm) (S AF2ZE CAS No. 64-17-5) (ECHA)
O SHENIISH(1E &) : MM A2 SEI U282 222, IIAMsZ0 NS s Al 0 & H2AS
Qo2 (HsoB)
O SHENIISH(Es &) : HE /25 0I2S 0I2HY SISHIRASHAEZ Y, DsT20AM EIUEH, 278 S5
2 S EE. (NOAEL=900 mg/kg bw/day nominal, LOAEL=3600mg/kg bw/day nominal) - & % 0|28t 0I2tY Bt=Es4
ANEZW, S5I| XH23HE (LOEC=350ppm, NOEC & AlSA=350ppm) (EPA OTS 798.2450, GLP)(ECHA)
O &oRold : Itz g3

LIOIEZRHEZ A
O 24 =4

- 25 @ LD50 5000 mg/kg Rat(HSDB)

- A0 : 2 g2

- 82 : Xz g8
O If 244 = 34 Uz g3
O Ast & &4 T= UA=24 : X els
O &8J7 Held + 1tz gz
O LT Moy @ I=2neld AsEZ20 OfU00H0] LIEFE(IPCS)
O g4

MHOIMEAY - XtE QS

NELSRIA @ Xtz els

IARC @ Xtz Si'é.’

O0SHA @ Xt2 8l
ACGIH : Xt& 8iS
NTP @ X2 i8S

=4

EUCLP : X1 93
O MMM BOIRY @ T2 oS



~
~

O MASH @ X2 el3
O SEEHMISH(1Z &) : U2 €43
O SHEMFISH (P &5) : Nz oS
O E0Rdd @ U2 AS
2-HEANMES
O 24 =4
- A3 @ LD50 1414 mg/kg Guinea pig (OECD TG 401, GLP) EU Harmonised Category 4 (ECHA)
- T : LD50 > 2000 mg/kg Guinea pig (ECHA)
- &2 : vapor 10 mg/L < LD50 < 20 mg/L EU Harmonised Category 4 (ECHA)
O LT A4 = U324 E)) 4820 20 N=242 & (ECHA)
O Ast & &4 T U234 @ ) A2 =0 As U= Lo (ECHA)
O 387 Moy [tz g3
O LS 24 : JILIOE 0|8 LISUOIMHAIE 20 HIH21S (0ECD TG 406, ECHA)
O gy
MHAOIMEAY  XE QS
NEL-SEA @ &gy 2
IARC : Group 3
OSHA @ Xt& 88
ACGIH : A3

NTP @ K2 8l8
EUCLP @ XtE 28

O MAINZ HOIRA : AU DIHES 0I8E SHSHHOIAIZO0EC T6471, ZRF MEES 0128 SMH 0l&AIZ0ECD
TGA73 210 84, MU ZRF S2HNEES 0/828H ASHAIS0ECD T6474 210 S4 (ECHA)

O HAISYH @ 2M0 HASHAEE(NTP) 20, SR 24, dAls 59 J82Z NOAEL(SZ2S4)=720 mg/kg bw/day, A7
P 242 NOAEL(F1, F2)=720 mg/kg bw/day, & &l EE E

0188 24 A= (0ECD
TGA14) 2t Los4d 2 I8 80| 2EEX 4SS NOAEL(ZE)=1 I

(ECHA)

O SEEHFISHE(1E &) @ U2 A8
O SHENM)ISH(EE &) ¢ HEE 0128 902 H=HPSSAIE 0ECD TG408 Z0F E X HelAAHNAM 2, 222l Al
LEQOIAO HELUCLE Folist et HETX LS. NOAEL £31<69 mg/kg bw/day, NOAEL 221<82mg/kg bw/day OIRA S
0I5t 902 EULt==4SAIE OECD TG413, GLP 21t S HSIN ASFO=Z NOAEC<3ippm (ECHA)
O goRdid @ Iz A8
He g AE
O 24 =4

- &5 @ LD50 2737 mg/kg Rat (RTECS, Chem|DPlus)

- 21| : LD50 6480 mg/kg rabbit (RTECS, ChemIDPlus)

- &9 : Vapor LC50 32 mg/ ¢ 4 hr Mouse (RTECS)
O IR 2AH = U324 E)E HACE NRRAL/N=24 AIE 20, NH=248S LIEHWX &S (0ECD TG 404, GLP)
O dst & &4 = U324 @ ENE ez Ast=£4/I=24 AME 2, 1248 222 AMIA=2X2:19.2/110
(OECD TG 405)
O 87 H2H : Nz els
O I8 U2IE @ AR DeNAEs 23X &S (ECHA)
O gad

AHOIMEHY X2 S

DRS8N @ 2 8

IARC : Xt& 83

OSHA : Xtz els

ACGIH @ Xt& els

NTP @ 2 Q8

EU CLP : Xt& S
O MAIME SHOIAS : AIEZ W DIMES 0I=28 SH2IOEANSAHBO AIE 21, HAZAH S0 2Hei0 S4
OECD TG 471 M W XR7 M 0lash AIE 2, S4 (0ECD TG 474) (ECHA)

H
O MASH  <RAMSZ CAS No. 78-92-2> SHEE HACZE 2AMI0H MA =4 AIE Z 1, 10000mg/L =SNHAI EHOIS A, At
b, XIS, HIIRAHHS XA E dE S2 AR 2SS (NOAEL F1,P=10 000 mg/L drinking water) (OECD TG
416) HESE A2 EHOF XY =S4 AIEZ0, 2H MBS0l 2L0AS LEh JI12t & ==& HMOUA MEK 2=XIDF |2
oAl =S, 3000ppn2 =20 A BHOISH/ZDIE@E02 S A0 e =3It XIHE0l 2L074D, F 20Ot
HAEOl W2 CH SIIotHS (NOAECteratogenicitydmaternal toxicity=ca.1002ppm)(0ECD Guideline 414)

O SEENAISH(13] &&) : 87 T= UIRA0AM 52 =& ANE Z20 HUA HAsTHA SZAZHO S0| LIE
. SFUAN SEEL sZ0HAM AT S0l LIEHE. A0 £ S2Al JIE =401 LIEFE (NLM)
O SHENFISH(BIE &5) : HEE HACZ 0I2H EU=4:002 AlE 21, =2 s&9 =2 2t2H ¢
A2A/MS BlIE, 2H/DHRAH B0l 26t Sote, E£8F AE/MSE e RAoH =US =2 552 23 IHMOA
N OIEX 22328 =TIt =0t& (NOAEC=5,041ppm GLP, OECD TG 413)
O EQROY : ECRolS: EFAJAXIIL 1304 012 HES, 3.44mPas(50°C), 1.78mPas(75TC)
OtHI &
O =24 =4
- @3 : LD50 5800 mg/kg Rat (ECHA)
- ATl : LD50 > 7426 mg/kg Rabbit (ECHA)
- &9 : Vapor LC50 114.6 mg/L 4 hr (55700 ppm 3 hr) (ECHA)
O Lf 244 = U324 @ ENE 0|88 LI AN=4 AE Z3 HIX=34 (SIDS, NITE)
O Ast & &4 T= U324 0 ENE HaCZ & &a4/I1=24 A8 Z23 U224 (0ECD TG 405) (ECHA)
O &8J MHely + Itz g3
O H8 224 : JIUIIE A2 maximisation test AIE Z 1t HIWBI4A (ECHA)
O g4y
MHOIMEBAHY - X2 S8
NEELSEA @ X2 88
IARC : XtE %S
OSHA @ Xt& 98
ACGIH : A4

NTP @ tE S



EUCLP : K2 9IS
O MAHMIE HOIRY @ Invitro DIMES 0|8 SASHBHOIAE Z20 HAIZSEH S22 2Hei0l S4 (0ECD TG 471),
Invivo A8 24 A& Z1 24 (ECHA)
O MASH @ HE AlE Z0 MBIl MASH0| 2HEZX &S (ECHA)
O SEEHFISH(18 &) : £8 L= I8 €22 £ UAZ (EU Harmonized Cat. 3 Narcotic effects) (ECHA)
O SHENFZIISH(EHE L) © HES UHACZE BISZIE0 AE Z0 XIYHO IS0l HEX &S (0ECD TG 408)
(ECHA)
O &olwolld @ Utz 82
10) J1=2 s
O 24 =4
- &5 : LD50 >8000 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 IR A4 T= U324 ENE A2 IR 2AH/NU=24 AIE 20 28&X %S (0ECD TG 404) (ECHA)
O Ast iz & = U324 0 ENE HACZ Ast & =4/XI34 AlE 20 28X £S (0ECD TG 405) (ECHA)
O 87 W2s - g 88
O I8 Moy @ JILIOE Hacez Oif Weld Alg 20 2FHX 2SS (0ECD TG 406, GLP) (ECHA)
O gy
ArHOIMEAY - E QS
DNELSROA - gy 2
|ARC : Group 2B
OSHA @ Xt& 82
ACGIH : A3
NTP @ Xt& A8
EU CLP @ Xtg S8
O MAMIE HOI2FA : Invitro DIMES 0|28 SAHSHBHOIAIE Z210 S4 (0ECD TG 471), In vivo BHEE Olgs 2%
EQ 12F L& RIUSH ANE 20 UHEE S84 (ECHA)
O MASH : 0IRAS A2 TN MASH AlE 20 M0 MA S40| 2ETX ZES (ECHA)
O SEEXMNMISH(18 &) : U2 US
O SEENAISH (S LE) : 0IRAE HAC=Z BISEIEN AIE 20 XNYXl Js0| X %S (0ECD TG
452) (ECHA)
O gelrdld : Nz 88
12. &d0 0IXe &

Of. MENSH
1) OIOIAFE OLMEIOIE
O & : LC50 16.6 mg/ 4 96 hr Oryzias latipes(OECD Guideline 203 ,GLP) (ECHA)
2t : EC50 26.8 mg/ £ 48 hr Daphnia magna(OECD Guideline 202 ,GLP) (ECHA)
5 1 ErCs0 397 mg/ ¢ 72 hr Other (Pseudokirchnerella subcapitata) (OECD Guideline 201, GLP) (ECHA)

& Cholme

01% : LC50 >= 100mg/L 96hr Danio rerio (ECHA)

228 EC50 >100mg/L 48hr Daphnia magna (ECHA)

XF 1 EC50 >100mg/L 72hr Pseudokirchneriella subcapitata (ECHA)
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U I8 A ym

I -2-HE S

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

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

U

MY 22

IN
OOOmH" OO0 s OOOI’E OO

Py 24U
v oY re

: LC50 5.5 mg/L 96 hr, NOEC 1.39 mg/L 40 d Oncorhynchus kistutch (ECHA)
: EC50 3.78mg/L 48hr, NOEC 0.74 mg/L 7 d Ceriodaphnia dubia (ECHA)
: EC50 134 mg/L 3 hr Chlorella vulgaris and Chlamydomonas angulosa (ECHA)

& oe

: LC50 230 mg/ ¢ 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)
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: EC50 579 mg/ 4 96 hr Other (Pseudokirchneriella subcapitata) (NITE)

AOIE S

: LC50 1474 mg/ g 96 hr Oncorhynchus mykiss(OECD Guideline 203) (ECHA)
: EC50 1800 mg/ £ 48 hr Daphnia magna(OECD TG 202) (ECHA)

: EC50 911 mg/ 4 72 hr Selenastrum capricornutum(0OECD TG 201) (ECHA)

! OlE AHE
: LC50 2993 mg/ ¢ 96 hr Pimephales promelas(Still-water culture, OECD Guideline 203, GLP)

* EC50 308 mg/ £ 48 hr Daphnia magna(Still-water culture, OECD TG 202, GLP)
EC50 2029 mg/ £ 96 hr Other (Pseudokirchnerella subcapitata, Still-water culture, GLP, OECD Guideline 201)
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© LC50 8120 mg/L 96 hr Pimephales promelas (OECD TG 203) (ECHA)
LG50 8800 mg/L 48 hr Daphnia pulex (ECHA)
© EC50 6415 mg/L 48 hr Raphidocelis subcapitata (OECD TG 201) (ECHA)
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LG50 >1000 mg/L, NOEC >1000 mg/L 96 hr Leuciscus idus (ECHA)
LG50 >100 mg/L, NOEL 100 mg/L 48 hr Daphnia magna (OECD TG 202, GLP) (ECHA)
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Desmodesmus subspicatus (0OECD TG 201, GLP) (ECHA)

pH 7, EPA OPPTS 830.7560)

day (02 consumption) Readily biodegradable (OECD TG 301, GLP) (ECHA)

O X8 : EC50 >10000 mg/L, NOEC >=10000 mg/L 72 hr
Lt &84 2 24
1) OlOIARE OLAIHIOIE
O &T24A : log Kow 2.3 (ECHA)
O =2od : Uz a2
2) Bt OOl &
O =4 : log Kow 0.354 (ECHA)
O =od : Uz a2
3) 4-NEg-2-me2
O &84 : log Kow 1.9 (0ECD TG 117) (ECHA)
O 2od @ Uz a8
4) =20
O &84 : log Pow 2.73 (20 ° C) (ECHA)
O 24 : U8 98
5) OLHIE A Ol E
O ™24 : log Kow 0.73 (ICSC), 0.68 log Kow (25C,
O 2ol : BOD5/COD 0.81 (IUCLID)
6) UOIERAEZ A
O ™24 : log Kow -4.56 (estimate)
O 2od @ Uz els
7) 2-HSANUHES
O &84 : log Kow 0.81 (25° C, pH 7, BASF standard method) (ECHA)
O Zolld : Xz i3
8) ME g AHE
O R4 : log Kow 0.3 (40 ° C, pH=7)
O Zolld : Xz 3
9) OLME
O &84 : Xz 83
O Zolld : Xz i3
10) o2 =
O &84 . N2 28
O 2dld . Xz eis
Ch. ME2=s=4
1) OIOIAFE OLMEIOIE
O ==4 : BCF 15.3 (ECHA)
O M=2oild : 80 % 20 day (OECD Guideline 301 D) (ECHA)
2) & ol
O s54 . N2 218
O M2olld @ 12 AS
3) 4-HE-2-HE2
O s54 : N2 28
O M=ol : 83% 28
4) E29
O ==4 : BCF 90 (ECHA)
O M2oild : 69 %5 d, Readily biodegradable (ECHA)
5) OLHIE& ol
O s=4 : BCF 30 (IUCLID)
O M=206i4 : 100 (%) 28 day (IUCLID)
6) LIOIEZXEZ A
O =54 : Xg els
O M2dd : Xz els
7) 2-HSANUHE2
O s54 : X2 s
O M=oild : 90.4 % 28 day (OECD TG 301G) (ECHA)
8) Mg og AHNE
O =54 : Iz 48
O M=oil4 : 98 % 28 day (OECD TG 301D)
9) OLME
O s=4 @ BOF 0.69 (ECHA)
O ME2olild : Readily biodegradable (ECHA)
10) 32 =
O s54 : 2 48
O M=20i4 : 6 %28d (0ECD TG 301 B, GLP) (ECHA)
ct. EZ0ISH
1) OlOIARE OHAIHIOIE
iz s

2) & ColoNE

PAT=I=d=]



3)

4)

5)

6)

7)

8)

9)

10) 3t=

1)

2)

3)

4)

5)

6)

7) 2-

8)

9)

10

4-pg-2-BEee
Koc 101.85 (Estimate) (ECHA)
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iz 8ls

OLMI &
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. JIEt Rl F&

OOl AR E OLAIHEIOIE
Crustaceans(Daphnia magna): NOEC(21d) 23.2mg/L (OECD Guideline 211 ,GLP) Algae(Pseudokirchnerella subcapitata):
NOEC(72h) 196mg/L (OECD Guideline 201, GLP) (ECHA)

Et&H CHOIONE

U=

0o

4-0E-2-HERL
crustaceans(Daphnia magna) : NOEC(21d) 78mg/L (OECD TG 211) (ECHA)

s=zo

bl

iz s

OLHIE A e
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)

LOIEZHEEZA

iz s

SSANOES
Flsh Danio rerio: NOEC14d>100 mg/L OECD TG 204, Crustacean Daphnia magna: NOEC21d=100 mg/L OECD TG 211 (ECHA)
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- R MIolL A2 UAMENHN |KolictE2= 018 28 A.
Mg RE et HolE A

14. 230 2est ¥
Jb. S0 5 (INDG CODE/IATA DGR) : 1263
L S0 My OXQ : HIE (HOE, 43, LY, MK, L2188, HHUAL, ZSH, UM SHS L UM 43 HA4T
) Tt HOE 2 2H (HOUE sl4H T= SN )
Ch 230MY 9184 S3 : 3
2. 8IS (INDG CODE/IATA DGR) : Il
O HYRASH(HY = HIHZSR HII) : v
e AFBXION 28 T= 23 ST0 2R L BRI UL B SHE OF M
T 28 Al ABSARBAYN 02
00T % JIEt REOl X BH L 25
O SHTAl HISEXIS B8 : F-£
O SAl HI4EXS BF : SE
15. 8= RN



OHE P21 Y

all

Ret=pl

H=Esior2d
2y =E

TASIA=ZT A2

==
sz

oo
EAHIHK|

Sa2a283d
[gE=2]

— =
DNOIME

el

ortE B

=

3) 4-mHg-2-m

HMESAESE @ e
f

PES e IR==
el =2

o
Q
o

M

O Y 0 o
HLOS2mx nx oY

J
0;

0z 02 0x A

Ok Jim Qt H o
0x NE o0 W 4>
eIV

1AM

I
Z

fin
i
2

HESXSE
LESTREE
R EIlPNE
EEEEEE
SHABAT

=

EPRPI=

0b Jm Qv H
0% NE 00 M

Q

r

HEDAM

5) OHHIEN o
JES=PNE=§S]
HZs5iote2
2eltia=2

EEEEEE

o
SHAVAT
B SIEEE
CESIEFEE
ssagaR
23
LEEPEE
ESTP/EES
EEI NS
SRR S
SHABAT
[ STEEE
CESIEFEE
SEéAHLR
SYAFR DA
7) -RSAES
EEWEEE
I ESIBIEES
2RASE :
R[]
SaA2AT

= =
EHEE

SI2IIELEES
gaeitia R
HotME 0N

=
el
>

8) Mg g AME
hS[E=DNE=FS
(NG PIR=

=
2elta=

pN|
=
Xl

=

= o
=EF=2

SgaeiiaRi=E

oo
MEDM(PSMRENAE S

Jys2

&2 DA (PSM)

]
Jal
2

Hm 2.
LA A O

T=2cE=

ISR
i
%
o
0
A

"Bl A R

of gt =#H : "=EDI
= M2 DMHSH

=
23",

= o g—_—

EHZEE", o2

OLAIEI Ol E

ol S
Cole els
D% Olah 2

pN|

i
[
=)

SHe
SHe
k=

.89 g0 1o

0

oc=Z==

o o U0 00 D0

00 0
02
%
>
0z 0Q 00 0o 02 0
§Q £Q
0o olo

Ho €2
U2 0l0
%
0
tn

ge

1% Ol & L
1% Ol & L
HIE OIASRE HETWA : 50 ppm, STEL : 75 ppm
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10)
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LEIIELESE

JEIIEHE2E @ HEelsS
SgaAcIARHSE g3
SHUMEBINM(PSMHEUHASE @ HLAS
Lt. stetSd2elgol st AH @ "HHEZEZAHASE"
1) OLOIARE OHAIEIOIE
JIESE ¢ digaE
MASEHZM SE& 22 @ g A4S
RS2 g els
FZHs g AS
2X2& g Az
IS XZAMUHASE @ Y 23
AtDCHEIZ2ZE @ oY el3
2) & oM
=8z @ aigd
MR2EEN S5 22 @ g a2
REE Y el
FZHE g As
2X2& g s
IS AMUHASE @ Y 213
ADTHEIZ2ZE @ oY el3
3) 4-HE-2-HE2
JIESE @ g
RSN S5 22 @ g a2
RS2 oY el3
FZHMst - g s
2X2& g s
HHE2XAHASE @ Y 2AS
AMDUBIZ2E @ Y A2
4) =29
JIESE @ g
MRSEHEN S5 22 @ g a2
SEE2 : E9[Toluene; 108-88-3] ¥ 0|Z 85% Ol
FSHst - og e8S
2X2Z g eus
HHEZEZAHASE @ S29 1
ADUBISE @ E29(108-88-3) L 0|= 85% Olat
5) OFHIEA ole
JlESE g
MASEHZM S5&E S22 @ e AS
SS2 : OLMEA OE[Ethyl acetate; 141-78-6]
FHZHMst - g s
2X2Z g es
IS EZAMUASE @ OLHIEA OIE 1

AtDCHEIE

6) LIOIEZ&E=2A

JIESE ¢ oEsE

tHEE2N E5E
RE2 MY AS

FHSHE e AS
SAE82 g gs
HHESZAIHAEE -
AtDCHEIZEZE @ o E

OFM & 1) A (PSM) M|
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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.nlm.nih.gov/

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

SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
SISISAMBAIAL, 2-SF SR (http://ncis.nier.go.kr)

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

International Chemical Safety Cards(1CSC)(http://www.nihs.go.jp/ICSC)
ASSHBHZIAAL, A THAE (http://hazmat .nema.go.kr)
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