—
NOROO =& tNH 2 HAL=Z (MSDS)
(0] Xtge MPgorEEAY H10XE RO 2 S 2HY)
MSDSB1 S @ AA10001-1000000297
1. StStRME A0 &8 EE
Jb. HIZY : 13 2 TK545
O 828 24 HAUE
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 FEM=3 ¥ 2139t © 054-278-0277 J|=38 A&
2. 7ol AFH
. 2o AL 28
OIS M (flammable liquids) & 3
SH =4 (acute toxicity) ZI P24 (ATEMIX :1219.512<= 2000)
SH=H 52 PR4(2N) (ATEMIX :1.5<= 5)
grok M (carcinogenicity) R&2
At & &a/s N2482Z (serious eye damage/eye irritation) &1
Aot = &4&/= N=422 (serious eye damage/eye irritation) J=2A
o2 D2IM(skin sensitization) F&1
o8 2A4/XIN24822 (skin corrosion/irritation) F&2
24 =4 (acute toxicity) 7 FE5 (ATEMIX :2272.727<= 5000)
Lb. O =X 278 &8t 30 HIX g5
O Qg2
OjMzo @ 28
O Rl 218 27
H226 st Rl 2 =D|
H312 M2 2 H=56tH Roig
H332 EQ5tH Kals
H351 28 Lo Aoz oAl
H318 =0l Alst 248 Yo
H319 =0l Alst Xt=8 Lo
H317 L2014 HI8 eBsSs Lo =+ US
H315 LI20 X282 2o
H303 &21H RoHE = US
O OgxEX 237
S
pP210 &, D=2 EH, AL, ¥ Y 1 o HFACZLRH H2|otAIL. 2¢
p223 20 A2 OAIL
P240 I +24HHIE TXISIAIL.
P241 SZEH(EI| - B - Y )EHIE AIEOIAIL
p242 ALt3AJF YMBIK = TFE AMSOHAIL.
p243 HMI| LX =XE FOIAIL.
P280 ESEZ - B39 - Botd - tHES S FHESIAIL.
pP261 2& - & - A - DIAE - B) - AT 0|2 E2 LIGHAIL.
P271 |2 L= 2I1JF & = RUALZ FHIOHAL.
P201 AS & FZ HEZME SEGIAL.
pP202 2E OtM OYEX 2FE 21D Oldidt)] Mole FZ0HA DHAIL.
P64 Fz 2ole & L B 2E EXol MOAL.
po72 ZAE S0z QHE ol=Eg UHECHK OHAIL.
- s
P303+P361+P353 LR (E= M) 29H: QYU DE 2ARE SAl HOAQ. TIRE S22 AOAUEE
ASIBHAI2 )
P370+P378 St Al: 22 1J| {Ioh MBS LSIHE AIE06IAIL(58 &X)
P302+P352 TR0 SO T2 21 HIS2 MOAI
P312 EHES L)IH Q2|2 (2AAH S RES BOAIR
P321 RS MXE otAIL.
P362tP364 R E 2/F= S CHAl A8 & HIEGHAIR
P304+P340 EotH: A& ZIIJF Y RO2 Il SEGH| 42 UHZ A4HE FoAL.
P308+P313 =EZAHL =&0| RATH: 2&HOl XX - TAHS FOHAIL.
P305+P351+P338 =0l 22H: £ 22t 22 TAMHA AAIL. JIISSIH 2HEHNXE MAHSHAIZ. HH A2
N2,
P310 S Al SI2I|2H(2AHS TEHES BIOAIQ.
P3374P313 =0l Xt=01 XHEH: Q&AMol XX - ZAHS FCHAIL
P333+P313 MR X224 L= S8H0] LIEHLIE: OJ&HX0l ZO/FOE BOAIQ,
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O 28g 853
RINENE SEEES? L JIEL HEst E57/BS2/E5&Y
O ZXIAE
S 22 FRYU FES AUtote 2XNE HE A,
UM SIS 01D fdl 22 £ A.
RINAZ Hd=0tA3T J|Et HES BES/ESQ/ESEUS 6] HYE A,
IS 0z A,
Lt. 8t32 23556t Ao 2R8 ZXIALE
O il
A 510 B2 ZME ZAAIIAL
HigtE SXA10 JAE= ot MAUE mlg 2.
O EZ:
SEE SES 22 224909 =0l Hels=8 IS8 24 = ZAHFOHLE A2 2 W2 SIIA.
ENE AMEB8IH HEsh 210 =HGHAIL
O ==
ENE AMSBGIH HEst I10 =HBHAIL.
SEE 2EE I HZHIE ASB0t0 =HGHAI2.
Ct. 33 £= MAH &
O L8 55 A ¢
2o L= CE HIJIHE SEE MESIH ExAIDIAIR.
SEE 229 MES oM HEs EI/0 SIIAL
Otz s A
2ol 2 22 90 FAE KNG AeldotH =22 SXGAL.
JIES 014 HHE Al SLER, NLUXSHO BHE LHES SKGHAIL
7. FE2 ¥ HELY
b, SN FZRY ¢
FlEgSotdae|EsS AN Oet ME. HsS g A
HHEI| LH UXNE At X S AANg A
FE)| LS A = JALE IS LHE A
FS3A 2AHD L EOIFEX S2 0l2Y A
Lb, otMsH & e (molior & xAHS E&s)
=2 3L L QUM It AL =2 2= 2HS| LHGHA B0 E2 SUNAMN 22E A,
S2 B2 Al HAZHE TIg A
22 ¥H 2% : 535C
AR, &0 HES TIGHAIR.
HelE A0 et ot B2 REREZ ME, ZYF9, O2H =9
8. 22X ¥ MBS
ot SEt2do & JIE, MBS LEJIE S
1) AOIS228 M2
O =ZUAE : TWA : 25 ppm, STEL : 50 ppm
O ACGIH7=& : TWA, 20 ppm (80 mg/m3) STEL, 50 ppm (200 mg/m3) Skin
O M2s® &5J|FE . A8 = 1,2-Cyclohexanediol (with hydrolysis) : 80 mg/L(&XZ =), &8 = Cyclohexanol (with
hydrolysis) : 8 mg/L(Z=)

2) 2-HE-2Z22H A HE
O =LA : TWA : 50 ppm, STEL : 100 ppm
O ACGIH7A : TWA, 50 ppm (205 mg/m3) STEL, 100 ppm (410 mg/m3)

O M2sx LE5JIE : XE S
3) s=2u
O =LA : TWA : 50 ppm, STEL : 150 ppm
O ACGIH7& : TWA 20 ppm (75 mg/m3)
O MSst™ LE)J|E : &% = Toluene : 0.02 mg/L(F=Z XES=AA), A = Toluene : 0.03 mg/L(EHS), AH =
(with hydrolysis) o-Cresol : 0.3 mg/g JIOEILI (ZF)
4) I S
O ZUHRE : TWA : 3.5 mg/m’
O ACGIH+#& : TWA, 3 mg/m3, Inhalable particulate matter
O M2sx™ L25J|E : XE 438
Lt MEst zstx 22|
AT BI1Q YMs ZAAIAR
HigtE2 SX10 JAESE ot MAUE TlgE .
Uz A8
Az Az
Ct. el 253 ¢
O s8J B5
SEE BESF= SN BEASHO AF S e AL
TN IR0l BOHFGIHL 22X 0I4=S0| HAEE RN RISUE SE8 257 E= 1 0142 852
N SEE BSPE MEES B A
O = Bs .
RIS 58 B+ L& 1 04 452 I 5E8 BE572E MEES & A
DA IINE HAN ZHOIMOIIFR(AES) HIXI = HOEHIE EXISHAIL.
DIAE SOl 28t ATt flaLEsE AR 22T 2tAS =8 & HAJCE & A,
= 835
NEX/EINE =& A T2 HO0HOF lAZI22 D2/PVCHIS E5ENSY BESEHUS HE0tES & 2.
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wW
-

A (ECHA)
O MaSY @ E)E 0|28 LYSH/AIELAST 2L SA AHIZ 24, K ME I S0| 2EE (NOAEC maternal

toxicity 250 mg/kg bw/day, NOAEL teratogenicity 500 mg/kg bw/day)(OECD Guideline 414, GLP), J2iL} YBt=AOl Y&HQ|

O, AAl 9 2o 2HeiE SH2 0ILIRZ 2REXLS (ECHA)
O SHENFISH(18 &&) @ OIR20AM 5 AZH £ HOl 92 202, S20 0L IS0l UAS. AHE2 IIEE
K=& (NLM)
O SHENFISH(EE &) : HEES 0I3s 2R RSHAIE 2D Rolist S0l 2EEX 2SS NOAEL=143 mg/kg
bw/day OECD TG 408, GLP(ECHA)
O E0RdA @ U2 AS
2-HIg-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 DIIRRAM/N=S4 A2 Ast 26t 25 S40 2F=E. (NITE)
O Agt & &4 T U234 @ ENES 0188 Asts2a/I24 AEZD U220 LS. (ECHA)
O 387 Moy [tz gls
O I8 WMoy @ I2U0H0| 2olE, A LASI4 LIRLES LS =~ AS. (NITE)
O gy
AHOIMEBHY X2 Y6S
DI2LsS2IA @ X2 88
IARC : Group 3
OSHA : Xtz el8
ACGIH : A4

NTP @ K2 88

O MAME HOIYY : ZRE HIANES 0126 KNHSMHY LB (SCE)ASE RN S4. ( AIE2 LK MA LHeIX solg
b)) ERE SMIOIAMANSZ HAZANHS S22 A201 S4. (HSDB)
O MAlSY : HES 0|28 LE=HAIE(0ECD TG414, GLP) 2 AIESZY 2E LS4 Jate 2E X A S NOAEC
>= 8.3 mg/L, ENNE 0188 LL=HAIE(0ECD TG 414, GLP) Z 0t AMEAREY, MEZAL S22 ZHS4H NOAEL= 50 mg/kg
bw/day, EESH 2HE FE2S DE sTUHA 2ETX LS NOAEL(ZESAH) = 450 mg/kg bw/day (ECHA)
O SEERFBISH(13] «&) : £, SSAXTS, &9 FX2 AMIIs2 HHE, SEAM, S4H, 22430t 2&
&. 2" &EJ] K= (ChemlDplus, NLM)
O SEEHFISH(BIE &5) 1 HEES 0188 14 =2 RSH AEZ 0 2D =5(2000 ppm) NX AIESEH D 23 E
HE2 LI AS(ECHA) HEES 0128 1045 Bt=EL =4 AIEZDH(0ECD TG453, GLP) HIZol €5, &2 &1 £lsh 2
. 2AHEOZ L0AEC = 250 ppm, 1 2 Rolsh Helsd e 2EI X $S NOEC(HAIHEE) = 500 ppm (ECHA)
O sgRold : Utz 23
s
O 24 =4

- &5 : 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 L= U324 E)E 0|88 LENSHAIEZL, 88, 25 X30] 70t2] LF0HA 2ELUCH, SSH
To =40l LIEtE EU Method B4. (ECHA)
O Atz &4 = U=24  ENE 0828 & NSHASEZD &6 X230 22D 1 2 g2 ALK %S (ECHA)
O 87 H2UH : Nz elsS
O Os 24 : J|ILIE 0|8 maximization test AIEZ 1, HIRU0IISS LEILIXIZLS EU Method B.6, GLP (ECHA)
O g4

AR EHY - I2 g8

DRS8N @ 2 e

|ARC : Group 3

OSHA : Xt& els

ACGIH @ A4

NTP @ XtE Q8

EU CLP : Xt& S

O MAME HOIEE @ AlE2 Wl Z/F BHANZE 0188 SKENSHBEOIAIZZU0ECD TG 476, DIMES 0l88 SHHE
K0l AIEZIEU Method B.13/14, CHALZE N [0l 428101 S&, MM W SMXOIA4AEZ D S4 (ECHA)
O dASd @ HES 0188 MASHAIE 210 2000ppm7537 b 2t 2 NOAECP 600ppm2261mg/m3

=
«Q
5
w
2
x
0
Pl
+
He
4T
kJ
I

(ECHA), DBL-S2 YASH =2

O SHEXIIISH (18 =5) : BN SZTAZA g, I2Y, 3, I35, 200 I3, 22, 7&, 55

A SN, AR, P 0|y SS LoY. =, D, 0 H22 LoY. HESSHAH HHUSS 2oy, BRI
ZAZH (HSDB)

S&EH B2 &) : HEE 0|88 902 =2 RSHAIE EU method B.26Z2 1 B L= Al 22H B2
NOAEL 625 mg/kg bw/day HE 0|28t 1033 EU LS AIE 0ECD TG453, GLP Z 1 HIZ AtII9 2AS4H92 NOAEC 600
ppm2250mg/m3 HE 0|28 90 SUB=ESHAIE EU method B.29, GLP ZF LASA, MBS, ISAHS, AF, H, &
o] AN HARH L HoMsSIN HGIHAHT 2bA | Plasma chollinesterase acitivity 242 NOAEC 625 ppm2355 mg/m3
(ECHA) ZEx4a1ZH, 2, 2, A% L H Sl 282 & (RSS2 FBUAM)

O EQROY : Etst=A0I0, 40 CHAN SEZ 20.5 mm2 / s 010t (RS2E HEBLAA)

- Z3 1 LD50 = 15400 mg/kg Rat (NITE(2006)), LD50 >8000 mg/kg Rat(ECHA)
- &I : LD50 > 3000 mg/kg rabbit (NITE), LD50 >8000 mg/kg Rabbit(ECHA)
- &9 : DUST LC50 > 4.6 mg/m 4 hr Rat, No death (ECHA)
O IR BAN = U324 @ E)E 0|28 NIBRAL/XN2SH AEZ2N N340 LMK 2%S(0ECD Guideline 404)

O M8t & &4 = =34 @ ENES 0128 Yet=4/N34 A2 2018 M350l LM6HX 2 S(0ECD Guideline

O 287 #2d : Nz s
O OI% 212y @ JUIIOE 0I88 IRl AEZ DIR0eIA0| LMEHX 24 (0ECD Guideline 406, GLP)(ECHA)
O g4



AAOIMEAY T = UAS

NEL-SEIA @ L2H 2

IARC : Group 2B

OSHA : Xtz elg

ACGIH : A3

NTP @ tE Q8

EU CLP : XtZ 23
O MAMIE HOIRY @ A2 U ZRFE 0128 X0 SMEM nE 4 AEZ20 HAEZEH |22 4220 84
(OECD Guideline 479) AlE2 Ll ZRFE 0|88t ST SHEHO| AIEZN HAIZ2SH 222 42101 S4(0ECD
Guideline 476) AIE2 Ll DIMESS 0|8 SAHSAHHO0| AIEZ2 0 HWAIZEHIN 22 &422101 S4(0ECD Guideline 471,
GLP) MMl L =H2IE 0/&s et8 24 XIAIAIEZ2 0 S4(0ECD Guideline 477)(ECHA)
O MASH @ HEE 0|88 2DIEE/2HSH/LESH ANEZ20 MASH0| LMK 2LS(0ECD Guideline 414)(ECHA)
O SEENRIISH(1E &) © U2 g3
O SEENAIISH(PS LE) © RatsS 0/8s 2= SUL-E AME2, HE &0° ot8 FF, 4R35 S HOUHAM SR
HE0| 2ELAS. AMO st HE0| LEIX AJA2L AESSS 0/26 ZUE EUE M A20 RAHE L2
2 Jts40l US. (NITE)
O gowolld : Utz A3

12. 220 0OIXle 98

Of. MElS4
1) AOI22 842
O & : LC50 527 ~ 732 mg/ 4 96 hr Pimephales promelas (ECHA)

O 22t% : EC50 >100mg/L 48nhr Daphnia magna (ECHA)

O X8 : NOEL >= 100 mg/ ¢ 72 hr, EC50 >100mg/L 72hr Desmodesmus subspicatus (ECHA)
2) 2-HE-2T2H A HE

O Oi& : LC50 191 mg/ ¢ 96 hr LC50 368.1 mg/ £ 96 hr Other(Lebistes reticulatus) (HSDB)

O 2Z2% @ EC50 69 mg/ £ 48 hr Daphnia magna(EU-RAR (2002))(NITE)

O ZF : EbC50 >110 mg/ £ 72 hr Selenastrum capricornutum(OECD Guideline 201) (ECHA)
3) 2

O OI& : LC50 5.5 mg/ £ 96 hr Oncorhynchus kistutch (ECHA)

O 22& : EC50 3.78mg/L 48nhr (ECHA)

O X% Xz 83
4) J2 =2

O OI& : LC50 >1000 mg/ £ 96 hr Other(Tribolodon hakonensis)(NITE)

O 2% : EC50 > 5600 mg/ £ 24 hr Daphnia magna(OECD Guideline 202, GLP) (NITE)

O Z& : ErC50 >10000 mg/ £ 72 hr Desmodesmus subspicatus (OECD Guideline 201, GLP)(EHCA)
Lh. &84 2 24

1) MOIZ223ae2
O &4 @ log Kow 0.86 (0ECD Guideline 107) (ECHA)
O =284 : Xz 9=
2) 2-HIEg-2Z=2H M HE
O &24 1 log Kow 1.38 (NITE: PHYSPROP Database, 2005/HSDB)

O 2dld @ 12 A2
=
=

1 2.73
DN =

log Kow (20 °

[ R=1
BA TS

C) (ECHA)

§Q §Q
0lo ol

Ct.

=
=}
iy
HU
Ja

~ 9.23 (Average: 4.26, median: 3.16) (EPA Comptox)
: 90~100 % 28 day (OECD Guideline 301 F) (ECHA)

=3

2O2HEM HE
: BCF 4.295 BCF 4 (ECHA)

biodegradable) (ECHA)

O =54 : Itz els
O M2olld : 80 % 20 day (Readily biodegradable) (ECHA)
4) 32 =
O s54 : Xz 83
O MZE @ Xz A8
ct. E0ISY
1) AOIZ2 2842
Uz g
2) 2-HIZ-2o2HA OIE
Uz g
3) R

A : Biodegradability = 94.3 (%) (NITE: existing chemical safety inspections data) 94 %, 2 week (readily



4) 2 =

iz s
OF. JIEt Soff &
1) MOIZ23A2
iz s

2) 2-Mg-2x=HA HE

3) =

4) Jr2 =
Algae: Desmodesmus subspicatus NOEC > 10000 mg/L 72hr, (OECD Guideline 201, GLP) (ECHA)

13. HIIA FAAME

Jb. Holge
- HoI22 ZHSJI0 22060 HolS2elgol et el & A,
Lh HIOIAI FAAME(28E )1 2 ZHO HI 2¥sS =)
- 22 M20ILE A2 NAYEAH N Foist2=2 0

HNg AF cet Hog A
14. 280 228 3=

Jb. SAHS(IMDG CODE/IATA DGR) : 1263

L. sol B8 45 @ HOE (HAUE, 2o, oiLt2, ZHAL, L3, HILIAI, ZEH, UM SH2 L AX HH MK
TZE) F= HUE 2 22 (HUE AN E= 23M Z8)

ct. &J1S2(IMDG CODE/IATA DGR) : Il

OF. o282 (g L= didigez HI|) @ Hlg
B, AISIIF 28 = 25 +H0 2Ed] & 220t AL 2eE SE& o U
A 25 Al flgsad2aego OS
00T & JIEF #&0l %A 28 & 25
O SHAl HIAZEXIS E] @ F-E
O SEA HI4EXIY EF @ S-E
15. 88 RusE
b, MEOHHEAYO 28t #Al - "=EIIELISE", "AHYRHER", "ALYSISTUYIHAXN", "'SFALNSUHY
RN, "ABIELESE", "LAHEE", 'SYLHIBONNEUHLSE"
1) MOIZ223 42

HME=SXNS : g els
HMZ=BOI22 - aie els
2eltasz 2
SHSIAESZHULEE ¢ 1.000% Ol & LH
SLHUZTUHASE ¢ 1.000% Ol4ah L

CEIEHEYSE  AIS2EA=TWA © 25 ppm, STEL : 50 ppm
SIEIELEEE  HEE
sgaitiadRisd o ol

ol &el
SHUHEMEDMPSMMEUHASE @ dHgE

o O

1=

=

2) 2-mig-2z==2HA M

HNESXEE @ Y |8
MZESIIOIEE @ Y 8
2eHYEE e 8lg
HUBISTUMESE @ Y 88

ALY SE : e 8lg

|[EHE2SE  HEHEIZIZOIETWA @ 50 ppm, STEL : 100 ppm

J

JIELESE - eSS
2

o

el RHEE @ Sl
OHMEB DM (PSMMEUAESE @ digE

=2
=
Al

0K Jm Qv H o
0x NE o0 MWy 4

HNZESXNEE @ g AS

HZSOtEE @ g A

ZeltHasd 0 1% 0l& L

NASA=ZHUHASZE © 1.000% Ol4 M

SHALZBXUASE @ 1.000% Ol

LEIELEFZ=SE 0 =2ATWA : 50 ppm, STEL : 150 ppm

sigllEdE2d  ogE

SgaidRH=E @ HLelsS

SHUHMBIOMPSMMEHAZSE @ digeE
4) J2 =2

HNZESXNEE @ g AS

HZsOtEd @ g AS

2e|tasd g AS

NUSFAZZIUAEE @ Y AS



ct

OF.

S22 UHA2E WY el
LEINEHEFYEE  JI=22HTWA © 3.5 mg/m
JBIIEHESE @ Hgels
SgaACIHARH2SE : HHelS
SHOMEDN(PSMHNEUHASE @ HLAS
Lt. stetsd2clgo s 7MY AS
1) AIOIE2Z2 a2
JIESE @ dgaE
MASEHZM SE&E 22 @ Y AS
KRES " el
FSHE - HY SS
2X2& g g8
HHESZAHAZSE @ Y A8
AtDCHEIZ2E @ Y el8
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- AGGIH; 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://hpvchemicals.oecd.org/ui/Search.aspx
- SIS SAFEAIAE, SSAF 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)
- AESHBACIAAE AU (hitp://hazmat .nema.go . kr)
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