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: LCO > 2000ppm 3hr (1732ppm 4hr) Rat No death Not classified (ECHA)
AN e X324 Y =24 S (ECHA)

&4 F= U324 A8 I34 elS (ECHA)

LIPS ==

A @ JIUIT O/maximization test (GLP): @IA 1S (OECD SIDS: IUCLID)
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IARC @ Xt& 2

OSHA @ Xt& S22

ACGIH @ Xt& 2

NTP @ Xt2 A8

EU CLP @ Xtz S8
O MAMIE HOIRA : In vitro - Salmonel la typhimurium/TA98, TA100, TA1535, TA1537 (SHSHBO0IAIE, GLP): THAHZ
S KP4 A2810| Negative(S4), CHL Cel ls/SMIIOIAAE (GLP): CHAIZANH S22 A2810| Negative(S4), HE
2EAIE /UDSAIE (GLP): CHAFZrAH BIZETHAlI Negative(S4) (OECD SIDS: IUCLID)

O MAISH @ HE/ZFF (0, 100, 300, 1000 mg/kg/day for 44D (M) and 41-45D(F)) (GLP): MAIHA0 Ust S& HEH0|
o8 HE/EL (500, 2000, 4000 ppm for 21D) (GLP): D&M F&= CIE SMsSH Hs0| 1S, (0ECD SIDS)

O SEENFISH(13 &&) : MHE(SAH, &431)/F3F (500, 1000, 2000, 4000, 6300, 100000 mg/kg): lethargy(J12H),
piloerection(2 %), watery eyes(58 =), anorexia(&= 2§|), shallow breathing(8&&) ¥ salivation(2=)0] &
Z& . (0ECD SIDS)

O SHEEMIISH(EE2 &) : HE/ZF (0, 100, 300, 1000 mg/kg/day for 44D(M) and 41-55D(F)) (GLP): SAHE&0|
DRI $S. HE($21, 22)/EL (300, 1000, 3000 ppm for 2W) (GLP): 2t9] Z=2F ALl =40 20|10, T2 S42
22X &8, (0ECD SIDS)

O gelrdld : Nz 88

AEHOlEStE HIsS

O 24 =4

: LD50 >2500 mg/kg Rat (OECD 423, GLP)(ECHA, 2014)
: LD50 > 2000 mg/kg Rat (OECD 402, GLP)(ECHA, 2014)
¢ Aerosol LC50 >4.92 mg/L/4hr Rat No death (ECHA, 2010)
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X+=4 (0ECD Guide-1ine 404)(ECHA)
= &4 Fe U240 €9 AH=34(0ECD Guide-line 405)(ECHA)
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e AF 90], 5 to 500mg/kg OHL, 9022, NOAEL=50mg/kg, 1582 500mg/kg DtCH =
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: LD50 > 5000 mg/kg Rat (SIDS)

HEDNI=S S =

: LC50 > 12.6 mg/ £ 4 hr Rat (GLP, IUCLID)
AN = =24 0 IR0 A3S L23IX ES (SIDS)
=24 SS4EUNAN SAHEZY =X301 2=2E (SI0S)
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IARC @ Xt& 2

OSHA @ Xt& S8

ACGIH @ Xt& i3

NTP @ Xt& A8

EU CLP : Xt& 8IS

HAINIZZ SHOldY @ XE HAS
HIDNI= =)
BINESH(18 &5) - I8 o
AI=H4(8 3

g NIz gsS

>
i
X

Qb 0x

)z

0z 0

e oxd 04 Jz
2

Z 22 D NOAEL(12-week rat) = approx. 12,500-25,000 mg/kg-bw/day (SIDS)
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LD50 2080 mg/kg Rat (NITE, ECHA)

: LD50 >16,000 mg/kg rabbit (NITE)

: vapor LC50 11.6 mg/ ¢ 4h Rat (ECHA)

AN e U324 E)E HACE HERAL/IU=24 A" Z0, U340l 2EEX 43S 0ECD TG 404 (ECHA)
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IARC : Group 2B

OSHA @ Xt& 88

ACGIH : A3

NTP @ Xt& A8

EU CLP : Xt2 8lS
O MAMIE HOIFAE @ A2t Wl DIMEES 0128 YHCIOSHSHHOIAE ZDH0ECD TG 476, LR F JMH OIMAIE 2
THOECD TG 473, CHAMEEMEH SMMAI S84, Ml W ZR] MNEFRE 0|86 LAHAIE@Z W S4 0ECD TG 474, GLP (ECHA)
O MASH @ HEE 0|26 YESH/ZIIEH AIEZN A 2 SOt ot ME 24, 23X S0 HEEJSLE I

ol Thst SHEe 2HE X LS (NOAEL 1 000 ppm) (ECHA)
O SHENMIISH(1E &) : MM JIE - B U224, S5 - SIS - 2E S92 015 HE2 #tdtote 55 o1&
SA0| LIEtY. S2 AE0A 0F &S0l LIEFE. (NITE)
O SHEHAISH (P2 ) : 902 BRUH=ESHAIZ0ECD TG408Z2 0 AMA R ZItZ NOAEL 250 mg/kg bw/day (ECHA)
O goRdid @ Iz A8
gsrx A& UIZE 20 (B%)
O =24 =4
- 25 @ LD50 = 8400 mg/kg Rat (RTECS)
- 21 : LD50 > 2000 mg/kg Rabbit (IUCLID)
- £¢ : Vapor LC50 > 5.61 mg/L 4 hr Rat (Read-across: 86290-81-5) No death (ECHA)
O If 244 = U348 @ A&t X=(rabbit) (IUCLID)
O algt & &4 T= A=24  4st=(rabbit) (RTECS)
O &8I H2UH : Nz oS
O I8 als : HlWeIA(Guinea Pig) (IUCLID)
O gad
AHOIMEBAY X2 S
DRS8N @ 2 8sS



IARC @ Xt& AS
O0SHA @ Xt= 8l
ACGIH : Xt& 88
NTP @ tE S

EU CLP : Carc. 1B (Note P)
O MAMIE HOI2A @ EUCLP: 1B (HE SZ0| =2 HISZ 0.1% 0|29 HAMES Z&slD e BR =2 2752 EE56HXA
%43)
O MASY @ Xtz 838
O SHEHMISH(1Z &) : N2 U3
O SHENFISH(Es &5) : Uz oS
O Eogdid : E2lAl R 23 (1UCLID), <1 mm2/sec (37.8° C) (CONCAWE Product Dossier 1992)
10) 2-SSANUE=2
=48 sS4
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T o oY
© & 4J

1 LD50 1414 mg/kg Guinea pig (OECD TG 401, GLP)(ECHA)
: D50 >2000 mg/kg Rat (ECHA)
: Vapor LC50 2.9 mg/ ¢ 4 hr Rat (RTECS)

O IR BAY = U234 : E)E 0I2F LR34 AIE 2 SEHX2 22 GHS JIENNE HEDHX 2oL AH=40]
Ue 202 BHGHI| £28 EU Method B.4 (ECHA)
O Mt &= &4 = 24 0 =NSHAE 20 2AN2X4 2.6, EMY 0.56, ZUEE 1.82 U=240| A= 2002
LIEHE OECD TG405, GLP (ECHA)
O 387 noly @ U2 s
O I® 224 @ JUIIIE 0|28 T2 URISAIE Z0 HIU214 (0ECD TG 406, ECHA)
O ga4d

AtQiotEEBAY ¢ X2 SUS

DEB-SSEDAl - g2y 2

IARC @ Group 3

OSHA @ X2 gig

ACGIH : A3

NTP @ Xt2 gls

EUCLP : X2 g2
O MANZ 0|24 @ AIEZU DIMSS 0|28 SHSHBOIAIE0EC T6471, ZRE MEZE 0128 FAHH 0l &HAIE0ECD
TG473 ZI 84, MAUW ZRF SHHMEE 0 4 (ECHA)

2

A (E
O MAISH @ 2MI0 MASHAIE(NTP) Z2t, , s9 NOAEL(E 2 =4 )=720 mg/kg bw/day, AHJI
P 222 NOAEL(F1, F2)=720 mg/kg bw/day, MASAHN et IS AHEX LS, HEE 0I2E LLSHAIE (0ECD
TG414) 2 LYSEA 2 J|E FE0| 2ECX LS NOAEL(ZE)=100 |84 )>200 mg/kg bw/day

(ECHA)

O SHEEHMIISH(1G L&) : OIRAE 0188 S EIIH N34 A€ Z1 RD50 2818 ppme 2 Z4 L= 22HX=0] OF
o 2402 LIEHE (ECHA)

O SEEXRFIISH(es &) © HEE 0|88 0L Sr=FR2=HAIE 0ECD TG408 21 XX He|AHWMAM 2+, 242t Al
HLAQIA] HECUSL Kolist FE2 HEEX %£S. NOAEL £=31<69 mg/kg bw/day, NOAEL 2+31<82mg/kg bw/day OFRAE
0I5 90 SYBH=S=AAIE 0ECD T6413, GLP 2Dt HUBIN EOZ NOAEC<31ppm (ECHA)

O goRaid @ Iz A2

) gy

O 24 =4

-3d3 . U2 8s

- 30 : U2 8ls

-5 U2 8s
O IR 2AYM L= U324 U2 U8
O dst & 24 = U324 @ U2 248
O 387 H2H : Nz els
O mIs oy : Xz els
O gad

AHOIMEAY T2 ¢S

NE22LS2IA 0 A2 g8

IARC : Xt& 83

OSHA : XtZ 8gls

ACGIH @ XtZ els

NTP @ ItE Q8

EU CLP @ Xtz S8
O MAMIZ HOl2Y @ g 968
O MASH @ X2 el
O SEEXNIISH(1E &) © N2 438
O SHENFISH(Bs &) © Nz ¢S
O &olRolld : Uz a3
) Ol s
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 U324 (ECHA)
O Ast & &4 T= U324 0 EDNNAM o =4 A" 20 220 F0Is U324, Ao4&=42 AUS (ECHA)
O 87 12y - Iz g3
O o2 oy @ XE S
O gy

ArHOIME A - XE S

DELSROA - &y 2

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



MiPcipAt Sy el s
O MAHNE HOIAY 0224 lymphoma L5178Y cel |2 O0|&8 RV=SHAIE 20 4, Chinese hamster Ovary;CHOMIZE
Ol=st FMH OlAAIE Z1 S4, 0ECD TG476, GLP, OECD TG 473 OIRA ZHEES 0|28 AAIE 20 84, ZRE
2tMIZE 0|88t Unscheduled DNA synthesis;UDSAIE Z 0t S84, 0ECD TG474, OECD TG486, GLP (ECHA)

O MAISH @ HES 0128 2M0 SLHASSEAIZ0ECD TG416, GLP Z 1t 500ppmIt K| MAl L= 2 2AHE SHISF2
=]

SELX 2SS, PRAASH0 et NEL2 MS2Za, 2200 St S22 26t NOEL=100 ppn HEE 0|28t SLLE=
S AIZEOCD TG414, GLP Z 1t 2000ppmMtXl D& @ete 2Z X ZS. 1000 £= 2000 ppmOl M2l AIMXE HSZ A0 2A5HA
LIEtE. 2HS&2 1000 & 2000ppmUIA Ll HMES 2 MSAZE 2rA . NOAELZI D& &=2000ppm, NOAELZHI/ 2 &= &=500ppm2
2 LIetd (ECHA)

O SZEHIISH(18 &) : HESS0MN SFAUZA & 2 JIE =38 €22, (HDB)

O SZEHIIISH(EE 5) : HEE 0128 13 JIRUSSHASZ D 48 HMPES UEIW=E ZHsHA @3, 2
A B0t 2 SHAY 2HME HIK BE3E JIE=Z NOAEL=75 mg/kg bw/dayOECD TG408, GLP, ECHA OIAE 0I2& 135 &8
BtESAAIEZ D 750ppm3.55 mg/LOIAMUIA 2+ & AIZRHA SOt UHEHG UL O 2 Z=AYelad = Rl g&2 22y
Xl o SNOAEC=1000ppm4.74mg/LOECD TG413, ECHA HEE 0188 & A B SH0ECD TG424S &QI5HI| fIoH0 45-13%, 200-
800ppm =2 SLUELSAIZ2I Z 400ppmsZO0IAUHAN =& SX= 8F0S FSAXI SIS X ES. 8=3=0(2

200-800ppm2| OHCEAI 2 22t 4%, 100%=2 = ZIt&. LOAEL=200ppm (ECH

O EoRoid @ EtalsAR. UHE &I 220 2o sty HES 222 = US. SELE 0.64 mf/s 25 T (KOSHA)

13) 8%
O 24 =4
- &3 : LD50 > 5000 mg/kg Rat (No deaths OECD Guideline 402, GLP)(ECHA)
- Z1 : LD50 >2000 mg/kg Rabbit (No deaths OECD Guideline 402, GLP)(ECHA)
- £¢ : vapor LC50 >5.28 mg/ ¢ 4 hr Rat (no death OECD Guideline 403, GLP)(ECHA)

AN T= U324 0 AIEES 0188 OIR A4 / U248 Alg 20, 012 X340l LIEtE. (ECVAM protocol
1 February 2009, GLP)(ECHA)
&4 e U324 0 E)NE 0188 Msts &4 / U324 A8Z, =01 LEILX &8 (EPA 0TS 798.4500,

> 2 =
s

0

m
(e}
I
>
ft

ol nmeld - Xz s
FRIA : JILITIOS ol88 MRWels AEZn D248 0l LIEHLEX 28 (0ECD Guideline 406, GLP)(ECHA)
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ACGIH : A3
NTP @ X2 28
EUCLP : 2 giS
O MANZ HOIRA @ AIEZU DIMESS 0|28 SASHBOIAEZL HWAIZEH S22 A2t8i10] S4 (0ECD Guideline
471) AEZH ZRF HHLNEE 028 STENSHHOIAEZ Y, 202 U4 2242 24 (0ECD476, GLP) AW ZR
2 HIANHLE 0|25 NOHSMHYNSAHZY HAIZAEH 24 A42210] 24 (0ECD Guideline 479 ,GLP) MW &XF
E 0|28 SAXMASEZL S4 (0ECD Guideline 478) MALY ZRRE 0128 MMZO XNHSMEH nNS2AASZ D
CHAFZES IO ETHEHKI 2 2Al 24 (0ECD Guideline 479) MA W ZRF SHANEZE 0SS A oIM4AHZDY S4
(OECD Guideline 475)(ECHA)

O MASYH : HES 0188 MASH AEZ0, Ao S0l 2405t0 HISX=0l LIEFEY (NOAEL = 494 mg/kg bw/day
Le=4/20|84 AEZ0, M2 B0t MBS A0 B2 (NOAEL=500 mg/kg

=

,0ECD Guideline 421) HEE 0|28 ¢
bw/day) (OECD Guideline 414)(ECHA
0

O SZFEdAII=LH(18 &5 < |28 SHEUSH AE Z1, &80 4= L S LAE (NITE)

O SEEEZIISH(Bg &5) + &
O EdRoid : JIC0l EQGHY 3t8td HES 222 = US (EU CLP)

N
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w
—

~
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(&)
—

[=2]
-

Eta 2 E

O o5 : X2 g8

O 2245 : 12 48

O X2 : [z g

HAHS A-HIAHS A CI22AE EHZ S

O 0% : Uz g8

O 222 Itz g

O =58 : Uz 98

POy}

O O{& : LC50=3.3mg/L 96 hr (NITE)

O 22& : LC50 3.6 mg/ 4 24 hr (OECD TG202) (ECHA)

O X8 : ErC50 4.06 mg/ ¢ 73 hr (OECD TG201, GLP) (ECHA)
2E 4 (0143 ElES)

O O{& : LC50 = 35.988 mg/ £ 96 hr (Estimate)

O &% : LC50 = 39.180 mg/ 4 48 hr (Estimate)

O ZH : ECK0 = 24.821 mg/ ¢ 96 hr (Estimate)
onZo 2202 2L0HE NHZ OLMEA

O O{& : LC50 =100 mg/ £ 96 hr Oryzias latipes (SIDS)
O &22S : EC50 = 373 mg/ 4 48 hr Daphnia magna (SI1DS)
O Z=F : EC50 =1000 mg/ £ 72 hr Selenastrum capricornutum (SI1DS)
AEOlESIE H=

O O{& : LC50 = 5.6 mg/ £ 96 hr (ECHA)

O 2245 : EC50 = 4.6 mg/ £ 48 hr (NITE)

O =8 : EC50 = 9.7 mg/ ¢ 72 hr (NITE)
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: D50 >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)

HE UZE 20 (2R)

: LC50 = 9.22 mg/ £ 96 hr Oncorhynchus mykiss (IUCLID)

: EC50 = 6.14 mg/ ¢ 48 hr Daphnia magna (I1UCLID)

: EC50 = 19 mg/ £ 72 hr Selenastrum capricornutum (IUCLID)
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2-SEANMES
: LC50 1474 mg/ £ 96 hr Oncorhynchus mykiss(OECD Guideline 203) (ECHA)
: EC50 1800 mg/ £ 48 hr Daphnia magna(OECD TG 202) (ECHA)

: EC50 911 mg/ ¢ 72 hr Selenastrum capricornutum(OECD TG 201) (ECHA)
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: LG50 5.1 mg/ ¢ 96 hr (ECHA)
© LC50 2.4 mg/ 4 ~ 1.8 mg/ L 48 hr Mysidopsis bahia(EC50 48hr >5.2mg/L, EPA 1985, GLP) (ECHA)
EC50 3.6 mg/ 4 96 hr (EPA 1985, GLP) (ECHA)
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 log Kow 3.03 (ECHA)
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© log Kow = 2.1 ~ 6 (Estimate) (IUCLID)
: BOD5/COD = 0.43

ol Et=

: log Kow 0.81 (25° C, pH 7, BASF standard method) (ECHA)
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O &84 : log Kow 3.6 (ECHA) log Kow 3.15 (HSDB)
O 284 : 12 gus
13) SR8
O ®R4 : 2 oS
O 284 : 1z gus
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BCF25.9 (ECHA)
90 % 28 day (OECD TG301F, GLP)(ECHA)

(Ol AHSH ElEtS)
=4 : BCF = 10.38 (Estimate)
A2 ge

= eSS
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:© >60%, 28day (OECD SIDS)
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© BCF = 18.21 (Estimate)(EPISUITE)
o4 : Non-biodegradability, 4% (28 days) (OECD 310)(ECHA)
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: BCF 1 (ECHA)
: 70-80% 28 day (1S0 14593 C02 headspace test, GLP) (ECHA)
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: 58.6 %, 28 day (Non-degradable, OECD Guideline 301 FP)(ECHA)
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3) [
log Kow = 3.12 (measured) (ortho), 3.2 (measured) (meta), 3.15 (measurements) (p) (5)

4) 384(0

=
o
m
ju]
or

5) E;g@}amg DLHE OEZ OFHEM

6) LEIOIRBHE Hlis

7) A% 22 SHES, HA(SAM £X 2Y) GONEY, HWELOIEYS o
ols

8) 4-HiY-2-HEre
1

9) WES JW UZE B0 (4%

12) OIE#A
Log Koc 2.41 (ECHA)

13) §®

Koc 50000 ~ 670 (HSDB)



OF. JI8t =oll S&
1) EH&E 25

2) HAHS A-HIA2HS= A O22AE HEHZ SEH
o

3) Xrd

h
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crustaceans(Daphnia magna) : NOEC(21d) 78mg/L (OECD TG 211) (ECHA)

WEE A UZE 200 (49)
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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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Crustacean(Water Flea); NOEC(7d, reproduction) 0.96mg/L, Algae(Selenastrum capricornutum); NOEC(96h) 3.4mg/L (EPA
1985, GLP) (ECHA)
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Fish, Oncorhynchus mykiss: NOEC, 28d, =0.098 mg/L (ECHA)
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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
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- 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.nim.nih.gov/

- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx

- SISIS2AMBAALY 2EIBAWS R (http://ncis.nier.go.kr)

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

- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/1CSC)
ASESHBHCIANAE | AYUBTHE (http://hazmat .nema.go . kr)
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