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O F4 : BNET ZSA 7 HE230812 54
O FEM=3 ¥ 2139t © 054-278-0277 J|=38 A&
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. 2o AL 28
OIS M (flammable liquids) & 3
=4S4 (acute toxicity) d7 P24 (ATEMIX :1985.647<= 2000)
SH =4 (acute toxicity) ZI FE4 (ATEMIX :1040.637<= 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
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P303+P361+P353 IR (L= MHelateh) 0l SoH: QLIS DE 2IRE ZA| HOAQ. IEBE 22 AoANUEE
ASIBHAI2 )
P370+P378 St Al: 22 1J| {Ioh MBS LSIHE AIE06IAIL(58 &X)
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P302+P352 LIF 0 22 H: L2 2 HIxE A2AL
P312 EHES L)Y AZI[& (AN TES EOAIL
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© 50 ppm

© 25 ppm, STEL
© TWA, 20 ppm (80 mg/m3) STEL, 50 ppm (200 mg/m3) Skin

O ACGIHAE

= Cyclohexanol (with

o), o8
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© 80 mg/L(

= 1,2-Cyclohexanediol (with hydrolysis)

il

S8 mg/L(EYF)
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=
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hydrolysis)
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 LD50 1000 mg/kg Rabbit (HSDB, AIHA)

: vapor LC50 >6.2 mg/ £ /4 hr Rat (No death) EHCA harmonized cartegory 4 (ECHA)
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2) 1,4-#FC0Is AN, 2,2-0H0IHE-1,3-Z2 |0l

&
Og O0O00O®RO

O000OO0

ACGIH : A3
NTP @ tE S
EU CLP : Xt& 23

O HAME HOIFE : AIE2 W DId=SS 0188 SASABHOANS 2L HAIEZEA |20 2H 801 84, ZRF HHAA
HE 0188 R SHBEOANSEZL HAIEZEA |20 &428101 84, X W Z{RJE 0ISE SMX Ol&4ASEZn S

S (ECHA)

O MASM @ ENE 0188 LY=EH/ZINELHANEZN SA A 24, 0 XMS St S0l 2EE (NOAEC maternal
toxicity 250 mg/kg bw/day, NOAEL teratogenicity 500 mg/kg bw/day)(OECD Guideline 414, GLP), J2iL} YBt=A2 &H0|
O, AAl 9 2oy e SH2 OILIB2 2RXLS (ECHA)

MYIEH(18 &&) @ OIR20AM S AZH 2 HOl 92 222, S20 0L S0l UAS. AHES IIES
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O SHENIIISH(HE &) : FCES 0188 H=2YASYAHZY s g0l 22N
day OECD TG 408, GLP(ECHA)
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IARC : K= 8l
OSHA @ Xt=Z 8l
ACGIH : Xt& 8iS
NTP @ Kt2 8l8

EU CLP @ Xt2 AS

MAME BHOIFE @ X 88

: LD50 = 8400 mg/kg Rat (RTECS)

: LD50 > 2000 mg/kg Rabbit (1UCLID)

: Vapor LC50 > 5.61 mg/L 4 hr Rat (Read-across: 86290-81-5) No death (ECHA)
AN L= U234 0 Y3 (rabbit) (1UCLID)

T &4 T= U324 0 2sti=(rabbit) (RTECS)

| el - 2 els

oIS - HI eI S (Guinea Pig) (1UCLID)
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MANIZ HOI¥Y : EUCLP: 1B (Y SZO0I S HIEZ 0.1% 0/t sids
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30 BRI U
b Jd Jd 0x

aov JimJim 0.

, <1 mm2/sec (37.8° C) (CONCAWE Product Dossier 1992)

W an
0X
Jn &
0x

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

: D50 = 15400 mg/kg Rabbit (ECHA, Chem|DPlus)

: Vapor LC50 17.8 mg/L 4 hr Rat (conversion value of 4000 ppm) (ECHA, HSDB)
Al e U240 E)E 0188 IR U324 AE 20 2559 U324 (ECHA)
E=4a L= U240 E)IOA oF I=24 AlE 20 Z90 Zols =4, 2o
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o O Ok
o=
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NELSTEIA &
IARC : Group 2B
OSHA @ Xt2 g8
ACGIH : A3

NTP @ XtE el8
EUCLP @ XtE &8
MANE HOIAY : 0224 lymphoma L5178Y cel 12 0|&8t RVSHAIE 210 24, Chinese hamster Ovary;CHOMIZE

J
x o

O
OI88 HMX OIMAIE 2Dt S&, 0ECD TG476, GLP, OECD TG 473 OFRA BAKEE 0I88 AAY 2T S8, IRF
ANEE

0l 28 Unscheduled DNA synthesis:UDSAIE Z 1t S4, 0ECD TG474, OECD TG486, GLP (ECHA)



S 0ECD TG416, GLP Z 1 500ppmAt K| 24! L= et
01 , 2PRA B0t S22 215+0 NOEL=100 ppm HEE 0|2
20 OOppmJJ}XI Jlggsie &I 22, 1000 E= 2000 ppmOl ALl Al X &
2000ppmOl A2l MZ L MEAR2Z 24, NOAELZI D& H=2000ppm, NOAELZXI/

m Z L
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m
—
2 10
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"oy >
B

F. DHI%’SE 1000 E
(ECHA)

HEBII=H (13 ié) AEEsE
xrj‘g/\ﬁ( 2 ) D BEZ O

FHFH O

J?JJ

A 9 L JIE N2 Lo, (HSDB)

& == _‘_ 2 E I%—l _JI, [e] 3573 XH}\HtHéJE |,E|,LH
L ALY 2HME IO BHEE I_;‘Ei N w/dayOECD TG408, GLP, ECHA Ot

SHAIEZ D 7500pm3.55 mg/LOIAHOIA 28 & AIE }E}‘—*OL} 0o =xgeladA &

o SNOAEC=1000ppm4 . 74mg/LOECD TG413, ECHA iE% orEs g N%’ A0ECD TG424= & QIGHD| <l

800ppm SE2 S22 L= A2 2 400ppms £ 0| FHE HHAYXIF SIS LS.

200-800ppm2| OHCEAZ 22 4%, 100%2 =& 3 }:!. LOAEL=200ppm

CHHE AIH 20 Qo stEtd HEs 2o £ UAS. STELEE 0.64 mi/s 25 T (KOSHA)
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12. &30 0Xes 2&

Of. MElSHd
1) AOI228 42
O & : LC50 527 ~ 732 mg/ 4 96 hr Pimephales promelas (ECHA)
228 EC50 >100mg/L 48hr Daphnia magna (ECHA)
O X% : NOEL >= 100 mg/ ¢ 72 hr, EC50 >100mg/L 72hr Desmodesmus subspicatus (ECHA)

2) 1,4-HIRCOIII=SA A, 2,2-TH0IHE-1,3-T2TCI0I2 L 1,2-0ECI0IS0l &R 1,3-HACOIISALA &
bl
O 0&x : X2 gs
O 2245 Uz 88
O X% Xz 83
3) &¢erxs HA UIZE S0 (84%)
O & : LC50 = 9.22 mg/ £ 96 hr Oncorhynchus mykiss (IUCLID)
O 22%J : EC50 = 6.14 mg/ 4 48 hr Daphnia magna (IUCLID)
O X8 : EC50 = 19 mg/ £ 72 hr Selenastrum capricornutum (IUCLID)
4) oA
O 01F : LC50 5.1 mg/ £ 96 hr (ECHA)
O 2245 1 150 2.4 mg/ 4 ~ 1.8 mg/ 4 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 82
O &4 @ log Kow 0.86 (0ECD Guideline 107) (ECHA)
O =2olld @ U2 eS8

2) 1,4-HIRCIOIIIS A A, 2,2-THOINE-1,3-T2TCI0I2 L 1,2-0ECI0IS0l &RE 1,3-HACOIIISAA &
bl
O &84 . N2 28
O =284 : Xz 92
3) gE=x A UIZE S0 (8R)
O ™84 . log Kow = 2.1 ~ 6 (Estimate) (IUCLID)
O 2olld : BOD5/COD = 0.43
4) IR
O &84 : log Kow 3.6 (ECHA) log Kow 3.15 (HSDB)
O =24 : Xz 92

O M2==A

1) NOI22a4a2
O s=4 : 1.37 ~ 9.23 (Average: 4.26, median: 3.16) (EPA Comptox)
O M2olld : 90~100 % 28 day (OECD Guideline 301 F) (ECHA)

2) 1,4-HIECIOIIIS &4, 2,2-CIOIHIE-1,3-Z2TCI0I2 L 1,2-0ECI0IS0| SR 1,3-HIFCIOIINSAA &
Al

O s54 : Xz 83

O MZdd @ Xz A8
3) ga=s FA UZE 20 (A))

O =54 : Iz els

O MZE @ Xz A8
4) olgam

O s=4 @ BOF 1 (ECHA)

O 42604 : 70-80% 28 day (1S0 14593 CO2 headspace test, GLP) (ECHA)
¢t Eolsd
1) NOIS2Z2aa2

Az g

-

2) 1,4-HiIANCOoIISA A, 2,2-CH0IME-1,3-Z2&0]0I2 % 1,2-0ECI0IS0 8RE 1,3-HATOIISAL S&



Log Koc 2.41 (ECHA)

0. JIEL Ko H&
1) NOIZ22aa2
e g8
2) 1,4-HIRCIOIII =S A A, 2, 2-TIOINE-1,3-T2TCI0I2 L 1,2-0ECI0IS0l &R 1,3-HACIOII=SA LA &
b
e g8
3) #E=x HA UIZE S0 (2R)
iz g8
4) oA
Crustacean(Water Flea); NOEC(7d, reproduction) 0.96mg/L, Algae(Selenastrum capricornutum): NOEC(96h) 3.4mg/L (EPA
1985, GLP) (ECHA)
13. HIIAI =2 AE
Jh molgY
- HII22 ZHSI0 2206t0 HoIS2e /gl Tt /Isel & A,
Lt HOIAI =QAME(EE &) & T HD| gYs ZEE)
- 2C ME20lL A2 NAMEIHN Rollct22 015 28 A,
H FFN Ot HoE A
14. 230 28 FE
Jb. SIS (IMDG CODE/ IATA DGR) : 1263
Lt d HF AXY : HOUE (HUE, i, oLy, MR, 2828 HiLIAI, ZEH, UM SHES L WA A MM
IE) £= HOE 2 23 (HQE S8 L= S#2HM 28
Ch. 230 A9 /I8H S3 1 3
2t. J1S2(IMDG CODE/IATA DGR) Il
OF. g2 (alg = dlalgez ZI|) : dHlalg
i, AFEXIE 88 = 835 00 23dl & 2RIt UHL ZRsh Sgsh ord
NS 25 Al IESorEA OS5
DOT & JIEt #&EU XA Z& & 25
O B MHAl HIAZXXIS &F : F-E
O |SEAl HAXXIS BF @ S-E
15. & RHsE
b, MHHOPEMEHHN 28t #AH @ "EIFTLEISE", "2elHARASE", "HISEZSTUHLARNAX", "SSALX A
SO, "SSIEHFSE", "YAH2H", "SFANMEBIMMEUHAZSE"
1) MOz
HME=SXNS2 : g els
HMZ=BOI22 - ol els
Ze|tHasSd @ 1% 014 Ll
SHSIASZHULEE ¢ 1.000% Ol & LH
SFHLLTUHASE ¢ 1.000% Ol4a i
CEINELEYSE  AIS2EA=TWA @ 25 ppm, STEL : 50 ppm
SIEIELEEE  HEE
SgaAUHARMHNSE © HLEAS
SHNHMEDMPMMEUHASE @ dHgE
2) 1,4-BIRCOIII=S A A, 2,2-TH0IHE-1,3-T2HCI0I2 L 1,2-0ECI0IS0l &R 1,3-#ACOIISALA &
bl
HNESXSE @ g els
MZ=BOI22 - e els
222 @ g AS
AASAZFHUASE - Y elsS
SEHATIUASE @ Y eAS
CEIIFHEESE oY s
SIEIELEHSE  delsS
SgAUHARMHSE @ HLEAS
SHUMEBIN(PIMHEUHASE @ HLAS
3) wExE HAE UIZE S (81)
HME=SXS2 : g els
MZ=3BIOI22 : oie els
22IHA2E @ Y 2AS
ASAZFHUASE oY elsS
SEXHUTTUASE @ Y 2S
LEIELEEEE ¢ Y s
SISIELHFELE | dgels
SgAUHARNSE @ HLAS
SHUHMBIOMPSMMEHAZSE @ dHgE
4) oA
HM=E=SXS& : oig els
MZBIOI22 : oilg els



Z2ICHAS A @ 1% OlA U

NASA=ZHUHASE © 1.000% OlA M
SHALSBXTUASE @ 1.000% Ol4a

CEISEZHEE ol HHETWA : 100 ppm, STEL : 125 ppm
SIEJIEHEEEE  HELUS

SgaeiidRisd @ dels
SHUAMBIOMPSMHMESUHAZE @ digeE

Lt sistS2Zae|gol 2Ast #H : "HELZAMULESE"
1) MOIZ23A2

JIEEE T S

MREEZAN S5E 22 @ oflg 88

SR8 Y AUS

FSHE e AS

SXS8ZE g AS

HHESTAIUY=E : e 88

MIOHIZE : olE S

2) 1,4-HAECOIIs AN, 2,2-TH0IHE-1,3-Z2HCI0IS L 1,2-0ECI0IS0l &R 1,3-HHCLCIOIIH=SA A

IIEEE @ WS

MREEZN S5E 22 @ g 88
2s2 e AS

FHSME - g AS

SXEZ g A4S
HHESZAIHY=E @ dHE 88

MIOMHIZSE : e S§6S

3) E= W UZE B0 (49)
IESd o sgE
NR2EzH S22 28 ¢ #g oS
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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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