—
NOROO =& tNH 2 HAL=Z (MSDS)
(0] Xtge MPgorEEAY H10XE RO 2 S 2HY)
MSDSB1 S AA10001-1000000227
1. StStRME A0 &8 EE
Jb. HIZY : 152 TA879
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 FEM=3 ¥ 2139t © 054-278-0277 J|=38 A&
2. 7ol AFH
. 2o AL 28
OIS M (flammable liquids) & 3
=4S4 (acute toxicity) Zd7 P24 (ATEMIX :1933.52<= 2000)
SH =4 (acute toxicity) ZI FE4 (ATEMIX :1013.412<= 2000)
SH=SH 52 PR4(2N) (ATEMIX :1.5<= 5)
grot M (carcinogenicity) 2&1B
MAIHIE HOIR A (germ cel | mutagenicity) =18
At & &a/s NH2482Z (serious eye damage/eye irritation) F&1
alet = 24/= N=H22 (serious eye damage/eye irritation) T=2A
Ol DoIM(skin sensitization) FE1
o8 2A4/IN=24822 (skin corrosion/irritation) F&2
Lt XX 21 Z&st 310 HX g5
O Qg=2Xt
Ojvzo @ 28
O Kol 218 27
H226 st Rl 2 =D|
H302 &9 RoHs
H312 M2 2 =56t Roig
H332 EQ5tH Kals
H350 2 Lo £ US
H340 R&AQl ZEs o2 = US
H318 =0l Alst 248 Yo
H319 =0l Alst =22 Lo
H317 L2014 HI8 eS8 L2 £+ US
H315 T80 X282 2o
O OgxEx 237
— Oﬂtﬂ
pP210 &, NXQ| HHE, A3, 3¢ Y 1 9o HIJACZRH HelstAL. 24
p223 20 &S AI2IX DAL
P240 712t =2&HIE ZXGA.
P24l SHZSH(FD| - 8| - ZH)EHIE AMESIAIL
p242 ALtAJF YMBIK = EFE AMSBOHAIL.
p243 HMI| LA =XE FOHAIL.
P280 ES&Z - B39 - Botd - tHES2E FHETIAIL
P64 Fz S0l & L HE 25 EMS| MAL.
p270 O M2 MEE Mol= HILE, OtAIALE EAHEHX OLAIL
P261 2& - £ - JtA - DIAE - )| - AZY 019 EYLE TIGHAIL.
P271 =52 L= 2J1JF & H= RUALZ FHIOHAL.
P201 AIS & FZ HEYME SEGIAL.
P202 LE ot GIYXEX 2PE A0 OlcHotdl dMole 36X OHAIL.
po72 ZAE S0z QYHE ol=Eg BHEGHK OHAIR
- s
P303+P361+P353 IR (L= MHelIteh) 0l SOH: QA DE OIRE ZA| HOAQ. IEE 22 AoANUEE
AFRIBHAIR )
P370+P378 3t Al 22 11J| ol HESH ASHHE AEGHAIL(5E &X)
P301+P312 AIZICIH: SEHES LM AZI(2 (AN TS E2AL.
P330 2= AOHUAIL.
P302+P352 T 20l 22 : Lt 2 HISE A2A2.
P312 EHES L)Y QZI[& (AN TES EOAIL
pP321 2RE MXIE GHAIR2.
P362+P364 RLEE 2F= HD CHAl AMS & HIEHGHAIR.
P3044+P340 EotH: AlMs 2I|JF YA RO I S5 42 NHMZ AH™E FoIAIL.
P308+P313 =& HLE = &0 RHATH: Q&Xol XX - ZAHS FBIAIL.
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SHH Rk o122l CIAQ| 3t 212229 822 SHEAIL.
SEMNIA XS
Jb. 2IXNE E306t)| <ol 28t EXAE 2 25+
O =2Heg 8537
RIENE SESE5T Y JIE HES E57/259/25F
O EXIAE
PSS 22 FRY SES XHote ZXE FHY A
g =J|2Fg =0|0| Al 2S 2 A
RINAS $S0HAT JIE XV 257/2590/2582S HE5tD NAYT A,
Ie8=ss mg A
Lt. 8t32 23556t Ao ER8 ZXIALE
O ol
A 5t0f BI12 YMS ZAAIIAL
H2tS SX110 USZ2 5t NXBE IIg A,
O EY:
S5 22g U2 2290I2 €0l A28 Jisst B4 T RUFHLIE 22 28 U2 SIIAL.
E+HE AE6IH HEst 10 +=HOAIL
O =5 :
E+HE AE6IH HEst 10 +=HOAIL.
S&c 222 JIH HZHIE MB6t0 =AHGHAIL.
Ch. M3l L= A o
O 428 & Al
Dol e O2 HIotHd 222 AIE6I0 EFAIIAL.
=& 28 MES AdM s 10 SIIAL
O Ug & Al
2ol 2 22 % RAE XHES HelotH £US 2XoHAIL.
IIES 014 HHE Al SLEE, XLXXHO HE LISS SXoHAIL.
7. F2 £ HELY
b o EFBRE
FESHMLIES AN et MNE. Nz & A
HEI| HA UXE At X SS A A
2SI LME zacE > UCE IISS LHEg A
FHSAl 20 & BI|FX S22 0/l2e A
Lb. otMsH & 2 (oo & XAS Eetst)
+2 S U QEgM 22 JAo0=Z )= 2X| LHHAM BI10F E2 SUUA 228 2.
S B Ales IAZHdS mg A
22 Y 25 : 5~35T
2SR, A =S TIGHAIL.
Helg A0 et ot 2R HAEREZ ME, Z2YFo, N2F F2
8. L2 ¥ HAESH
Ob. stetgZlo] L& J|E, M28td LE)|E S
1) AlOIS2 M2
O =ZURE : TWA : 25 ppm, STEL : 50 ppm
O ACGIH7& : TWA, 20 ppm (80 mg/m3) STEL, 50 ppm (200 mg/m3) Skin
O M2s® &5J|E . A8 & 1,2-Cyclohexanediol (with hydrolysis) : 80 mg/L(&X& =), A8 = Cyclohexanol (with
hydrolysis) : 8 mg/L(Z=)
2) ¥dHY
O 2URY : 2 88
O ACGIHAE @ g 8lg
O M28H® =2J|F : I8 oS
3) Jt2 S
O ZUWRE : TWA : 3.5 mg/m’
O ACGIH7#& : TWA, 3 mg/m3, Inhalable particulate matter
O M2SH® L2J|F : I8 S
4) olguA
O =& : TWA : 100 ppm, STEL : 125 ppm
O ACGIH7& : TWA, 20 ppm (87 mg/m3)
O ME8s® CE2J|F . A8 & (Mandelic acid & Phenylglyoxylic acids®l &) : 0.15 g/g3dIOtEIL (ZHF)
Lt MEst It 22|
A =5t01 BI1Q YMsS 2AAIAL
BIIS SXD USS 6t MAME g 2.
NE g8
NE 28
Ct. el 253
O 38J B35
SEE BESF= SIIUYONMEAHASHO AF S Ee A,
S8 (HM0| SHESIALE 22XS OIS0 MaZes Hgile RISHNE S58 B+ L= 1 0149 s
N S EE BSPE MEES A
O = B35
2I2HEe S5 Bs7 L& 1 04 452 Il 5582 BE572E MEES &8 A
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H. X
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e 32

A2 R
DRIEEL PN

Lt.

: LD50 1890 mg/kg Rat (ECHA)

2N =AM
S Jo

=
-3

- 31

O

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

: vapor LC50 >6.2 mg/ £ /4 hr Rat (No death) EHCA harmonized cartegory 4 (ECHA)
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NTP @ XtE S8
EU CLP : XIE 8iS
O MAME HOIYY : AE€Z U DIMES 012st SASAHAHOIAIEZ2D HAIEZEH 20 2H 0 S4, ZRF HAA
ZE 0|88 RN SHBHOIAIEZL HAIEREH S0 A2201 S4, MX L ZRFS 0138 SMI OI4ANEZL S
S (ECHA)
O MA=EM @ ENE 0188 LLY=EH/ZINIELHASEZN SA A 24, 0 XMS SOt S0l 2&E (NOAEC maternal
toxicity 250 mg/kg bw/day, NOAEL teratogenicity 500 mg/kg bw/day)(0ECD Guideline 414, GLP), J2iL} YBt=Aol Y&HQ|
O, AAl 9 2o e SH2 0ILIE2 2REXLS (ECHA)
O SHENIISH(1E &) : IR20AM 5 AZH L HOl 92 202, S20 0L 0l UAS. AHE2 JIEE
K=& (NLM)
O SHENMFISH(Es &) : HEE 036 2R RSHAIE 2D Rolist G0l 2EETX 2SS NOAEL=143 mg/kg
bw/day OECD TG 408, GLP(ECHA)
O R @ 12 A8
2) ddHY
O 24 =4
-A3A3R 2 98
- A0 : X2 g8
-89 : Xz g8
O LR 244 = U234 U2 g3
O A8t s &4 T= U324 : X2 8s
O 28I #2UH : Nz oS
O Is ey : Xz els
O gg4d
AHOIMEBHY X2 9SS
D2LsS8IA X2 88
IARC : Xt& 8l8
OSHA : Xtz ei8

ACGIH : Xt& 818
NTP @ K2 88
EU CLP : Xt2 AS

O MAMIZ HOIRE @ Iz 88

O MASH @ Xtz A8

O SEERIIISH(18 &&8) © Uz g3

O SFEXRAIISH (s &) © Nz 22

O &olwrolld : Itz els

3) Jt2 =

O 248 =4
- A3 : 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)
- £¢ : DUST LC50 > 4.6 mg/m 4 hr Rat, No death (ECHA)

O If 2Ad = U341 ENE 0|88 LRFAL/N2E AEZD =401 LAGIX 2% S(0ECD Guideline 404)
)

(ECHA
O dst & &4 &= U234 @ ENE 0188 Ast=&4/I=24 AEZ0 Z0Is U240 LMK 2S(0ECD Guideline
405) (ECHA)
O 387 H2H : Nz els
O Of 224 : JILIIE 0|88 IIRNHH AIEZ D D228 0| LMK &S (0ECO Guideline 406, GLP)(ECHA)
O gad

AR EHY T2 g8

D2SRDA - g2 2

IARC : Group 2B

OSHA : Xtz els

ACGIH : A3

NTP @ tE Q2

EU CLP : Xt& S
O MAIMIE BHOIYAE @ AE2 H ZRFE 0188 X0 SMEM we 224 AIEZ20 HAEEH R 42801 24
(OECD Guideline 479) AIEZ Ul XRFE 0188 ST SHB0| AIEZ HAIZLEH S22 A28101 S4(0ECD
Guideline 476) AIE2 Ll DIMESS 0|88 SASAHHO0| AIEZ2 0 HWAEEHIN 22 42101 S4(0ECD Guidel ine 471,
GLP) Ml L =H2IE 0I&8 t8 24 XIAIAIE 20 S4(0ECD Guideline 477)(ECHA)
O MASH @ HEE 0|88 2IIEE/2HSH/LESH ANEZ20 MASH0| LMEHX 2LS(0ECD Guideline 414)(ECHA)
O SEEXRBISH(1E &) © U2 2438
O SEEXNFIISH(PHS E) : RatES 0/8c 2t SUL-E AME20, HE AUQ ot8 HZ, 4R35 S HOHAM SHst
YSH0| AZZAS. CIM0 YUS FS0| HECX LUOL MESSS 0|86 2UE EUZ M A20 RHE 22
2 Jis40l AS. (NITE)
O &olxrolld : Uz a3

4) oA

O =24 =4

- &3 : LD50 = 3500 mg/kg Rat (ECHA, HSDB)

- Z1 : LD50 = 15400 mg/kg Rabbit (ECHA, ChemlDPlus)

- &2 : Vapor LC50 17.8 mg/L 4 hr Rat (conversion value of 4000 ppm) (ECHA, HSDB)
O I8 2A4 T= U324 E)E 0I8s IR U324 AE 20 ES59 =24 (ECHA)
O Ast & &4 = U324 0 EDNNAM o =4 A" 20 220 Z0Is U324, Ao4=42 AUS (ECHA)
O 87 W2y - Iz g3
O o2 ey @ XE S
O gy

ArHOIME A - XE S

NBBLSRIA 0 224 2

IARC : Group 2B
OSHA : t& U8
ACGIH : A3

NTP @ XtE &

alo



EU CLP : XIE 8iS

O MAMIE B0|24 : 0IA lymphoma L5178Y cel I8 0188t RESHAE 2 S4, Chinese hamster Ovary;CHOMZE
ol2st Ml OlAAIE Z2t S4, 0ECD TG476, GLP, OECD TG 473 OIRA Z=XAMIEE OISt AHAE 20 S48, IR
2HMIZE 0188t Unscheduled DNA synthesis;UDSAIE Z 0t 4, 0ECD TG474, OECD TG486, GLP (ECHA)
O MA=EH @ HEZ 0|Es 2HU SELMASSAIS0ECD TG416, GLP Z 1 500ppmIt Xl M Al L= oty 2 S0
ZHECX A2 BRNASH0 CHE NEL2 MB2 A, 24t2H I S22 21604 NOEL=100 ppm HEE 0/E&t SYe
A AI'EIEOCD TG414, GLP Z 1t 2000ppmItX| JIE P &2 2AEL X 2S. 1000 E£= 2000 ppmOl A2l AIMIL MS2HAIF 246HH
LIEtE. 2XHSHS 1000 & 2000ppmAl Ml ME L AIZ A2 264 . NOAELZI J1& &H=2000ppm, NOAELZ X /ZLE =

2 LIetd (ECHA)

O SEEHFIISH(18 &) : dESSUM SFAZA & & I UH32 L2, (HB)

O SZEHIIISH(EE 5) : HEE 0|28 13 JIRUSSHAEZ D 48 HMPES UEIW=E EHUsHA @3,
A B0t ¥ SHAE 2HE HIKH HSHE JI=2 NOAEL=75 mg/kg bw/dayOECD TG408, GLP, ECHA DIRAES 0188 13F
SHESEAEZ D 750ppm3.55 mg/LOI&OIA 2t & AIFSRH SO0t LIEtRQLE O 2 RAHe|AHA = |[of &2 &
Xl %4 SNOAEC=1000ppm4.74mg/LOECD TG413, ECHA SHEE 0128t £ A SHOECD TG4242 &QIGH)| 9IGH0 4=-13=F, 2
800ppm =2 SLHSEAIRI 21 400ppnsSOIMUA == 83572t

SA= 8F0E FHASXO =S &S
200-800ppm2| OHCE=AIZ2 2t2 4%, 100%2 EZ ZItE. LOAEL=200ppm (
O EoRdid @ EtalsAR. UHE &I 220 2o sty HES 222 + US. SFLE 0.64 mf/s 25 T (KOSHA)

Iz

i~

U2 gjon
0 r

o
o

12. &30 0XNes 2&

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) 9dHY
O R : Xz 83
O Z2AF7 : Xz 83
O X% Xz 83
3) Jt2 =
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 (OECO Guideline 201, GLP)(EHCA)
4) oA
O 01F : LC50 5.1 mg/ £ 96 hr (ECHA)
O 2245 1 LCs0 2.4 mg/ 4 ~ 1.8 mg/ L 48 hr Mysidopsis bahia(EC50 48hr >5.2mg/L, EPA 1985, GLP) (ECHA)
O X2 : EC50 3.6 mg/ £ 96 hr (EPA 1985, GLP) (ECHA)

Lt &84 & 2ol
1) AIOIE2Z2 A2
O &4 @ log Kow 0.86 (0ECD Guideline 107) (ECHA)

O 2dld @ Iz A2

2) dAHY

O &8Y : N2 28
O =284 : Xz o=
3) JI2 2
O &84 : N2 28
O =24 : Xz 9=
4) IR
O &84 : log Kow 3.6 (ECHA) log Kow 3.15 (HSDB)
O =284 : Xz o2

Ch. ME2s=4

1) NOI22a4a2
O s=4 : 1.37 ~ 9.23 (Average: 4.26, median: 3.16) (EPA Comptox)
O M=oild : 90~100 % 28 day (OECD Guideline 301 F) (ECHA)

N
08

2

gH =
O s54 : Xz 83
O MZE @ Xz A8
3) Jte 2
O s54 : Itz els
O MZoE @ Xz A8
4) olgwa
O s=4 @ BOF 1 (ECHA)
O 42604 : 70-80% 28 day (1S0 14593 CO2 headspace test, GLP) (ECHA)

ct. E20ISH
1) AOIZ223u2

2) yeiuly
3) Jte =
gls

4) ogaa



Log Koc 2.41 (ECHA)

OF. JIEt =off S
1) MOIZ23A2
iz s

2) dAHiY

iz s

3) JI2 =2
Algae: Desmodesmus subspicatus NOEC > 10000 mg/L 72hr, (OECD Guideline 201, GLP) (ECHA)
4) oA

Crustacean(Water Flea); NOEC(7d, reproduction) 0.96mg/L, Algae(Selenastrum capricornutum); NOEC(96h) 3.4mg/L (EPA
1985, 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
Mg RE et HolE A

=

T

14. 280 228 3=

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

A MY SFY - HE (HAE, 3, olLt2, HAE, A0, HiLIAI, A, AH S22 & AH HH JA4F
C= HeE 2 22 (HAUE AN E= &

0
>
M
it

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
HMESXEE @ g s
MZESIOIEE @ Y i8S
2e|Ha=E ¢ 1% 014 LM
SYUSISIHULSE ¢ 1.000% 014 L
SAZHAULSE ¢ 1.000% 0la L

LEIEHESE - N2ZEA=TWA : 25 ppm, STEL : 50 ppm
SIgJIEHEEs8E @ ogeE
SgAUHARMHSE © HLEAS

ol &el
SHUHEMEDMPSMMEUHASE @ dHgE

1=

MESNSE : Y o8

HMEGIISE : e o8

HRAGASE : Y oS

RUSASHUASE © Y oS

SHAAYATUASE © WY oS

CEIIFENEE WY oS

SBIIELTSE : oY oS

SHVAYLRHSE © HLHS

TYAHZDN(PIHENLSE : oY oS
3) Jtz =z

HESNSE : Y o8

HMESIISE : Y o8

HAGASE : HY oS

RUSASHUASE © oY oS

SAAYATUHAEE © WY %S

CEIESFSI  JHZSATWA : 3.5 mg/m

C|

2=
SIEIIELE=E ¢ el
SgaUad=H=E - HEAS
SHEAHE DA (P MEUHSEE « HEBUS

HMESXEE @ oie 8ls

MZSIOIE2E @ oile 88

2CitHa=ZE ¢ 1% 0la 2
= pN|



A

1 1.000% Olah

SAZdrdasd
CEISEZHEE ol HHETWA : 100 ppm, STEL : 125 ppm
SIEJIEHEEESE @ WSS
SgaeiidRH=E @ Hgels
SHUAMBIOMPSMHMEUHAZE « digeE
Lt ststSZ 228l 28t AH @ "tHEZFEAIUAS A"
1) NOI223a2
JlE2d  agE
MRSEZN S5 82 e 88
RS2 MY es
FZHs g g9
2XNSE WY g8
HHESZAHAZSE @ Y A8
MIUHISE @ oig A2
2) dHY
JIE2d g els
MRESEZN S5 22 e els
RS2 MY es
FSHs g eS8
SN2 @ g g3
HHEZZAIHSSE : Y 8lsS
AMIDUHIZ2E @ g A2
3) J2 =
JIEEE @ gE
MR2EEN S5 22 @ g a8
R=2 ! oig 8ls
FSHsE g 22
SA2E g A2
HHEZSEZAUHAZSE @ Y 4S8
AMDCHIZE @ oilg oS
4) s
JlE2d ¢ odligE
MR2EHEN S5 22 @ g a8
RS2 Mg els
F2Hst - g eds
22X g 943

HHESZAIHYSZE @ GIZ-E 0.1
AtDOHHIZE : SHE 8l

Ch. AIgsS™2C/HH 28 7AH : H47 M2HRF
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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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