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. Qs = EY Helo AEH/GHE ¢ IEUS
ot BJ1Y - A28

E. 8l : (8)284

o BJILE @ NEAs8

ot. HIEZ : 1.5 £ 0.3
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10. 484 o B

b setE otEd 2 Rl gtS2 Jisd -

iz els
Lt. HloHOKe ZA(HAD| YA, A2, IS S)
g, AL, 22, J|E W =SS LoHAIL.
Olg, 2EE TIotAIL
Ch. Hlahorg 22
ASHHI, 25, Jiely 23
gt 2olAl MHgle RS
JEHMES(EL S)
1. sS40 2s 2L
Ot JIsH0l 52 == 320 A8 =2
O 27|12 st 22 : HOY, sE22, M2, 2E---
O 2 st 85 : RE, ZAl, 9IS, 278 %S
O I8 &= : X=2, &, AA014-
O &85 : U2, =24
Lt 242 Rdild 32
1) BH& 25
O 24 =4
- &3 : LD50 > 2000 mg/kg Rat No death Not classified (OECD TG 420, GLP) (ECHA)
- &Il : LD50 > 2000 mg/kg Rat No death Not classified (OECD TG 402, GLP) (ECHA)
- £¢ : Aerosol LC50 > 3 mg/L air 4 hr Rat No death Not classified (OECD TG 403, GLP) (ECHA)
O I8 2AH T= U240 E)E 0lsst A2 IR U324 glsS. £8H0), £5(0) (0ECD TG 404, GLP) (ECHA)
O dst & &4 = U324 @ ENE 0188 AEZN & NA=248 9UX A4S, ZLYEE(0), EXM(0), Z224(0.67), 2
(0) (OECD TG 405, GLP) (ECHA)
O 887 1old : X2 S
O I8 NH2E : DIRAE 0OlSst A8 Z0 T2 H2SES CX &£S (0ECD TG 429, GLP) (ECHA)
O gy
ArHOMEAHY - AE SlS
LsF MIDN ==

OSHA @ Xt& S22

ACGIH @ Xt& S22

NTP @ Xt& A8

EU CLP @ Xt& S8
O MAMIE HOIRA : In vitro gene mutation study in bacteria (OECD TG 471): &4, chromosome aberration study in
mammalian cells (OECD TG 473): &4 (ECHA)
O MASH @ HEE 0|8 ZPANEZN 0E ST 2FUANE SHSNOZ Rolsh e 2&E X &£S. NOEL 1000
mg/kg bw/day (OECD TG 422, GLP) (ECHA)

O SHEENZIISH(18 &) : U= 88

O SZEFIIISH(EE 5) © HEES 0|28 ZPUSSHAEZY RS SHSA 8 2L X 24S. NOAEL 1,000
mg/kg bw/L (&M FHY) / HES HACZ SYU=SHAEZ 0 (0ust) 8T 24, S4 Ad 24, H S S0t2 28
ZHECACL HNsEOENAN LHE Z2UE SHEA 20| Qs ACE 2F, Mol =S4 RLSHK %S (0ECD TG 413,

GLP) (ECHA)
O BRHL : X2 23

2) HHABIS A CHOIZ22IAY olEZ2
O 24 =4

- Z3 1 LD50 11,300 mg/kg rat (HSDB)



- ZI : LD50 >23,200 mg/kg Rabbit (IARC, NITE)

-9 : Xz g8
O I8 2A4 T U324 E)IE HACZE IR 2AL/NI24 AE 21 LIRH XH=28 222 (EU Harmonized Cat.
2) (ECHA)
O Mgt & &4 T U324 0 U=24 (NITE), =0 a8t =28 222 (U Harmonized Cat. 2) (ECHA)
O 287 H2y : Nz US
O LT 24 : Maximazation test & Buehler test 24 (NITE)
O g4y

MAOLMEAY  XIE QS

NELSREDA - XZ SsS

IARC : Group 3

OSHA : XIZ 8iS

ACGIH : XI& 8iS

NTP @ XtE 818

EU CLP : XtE2 giS

O MANE HOIRA :

=

vivo EENE HEXF

O MASH :

Invitro M2 SHSHBOIAIE 20 HAZEN |20 2H8l0l S4 (0ECD TG 472, GLP), In
SHB0IE =4 Ag 2t 84 (0ECD TG 488, GLP) (ECHA)
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HEE HAOR 2M MASH 3 2 e LIEFLFXI 242 NOEL 750 mg/kg/day (OECD TG
6, GLP) (ECHA)
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: LD50 6450 mg/kg Rat (IUCLID)

: D50 > 2000 mg/kg Rat (OECD TG 402, GLP) (ECHA)

: Aerosol LC50 >3 mg/L 4 hr Rat No death Not classified (ECHA)

T= =24 @ New zealand white £7) THat AIE Z OIS0 HIX=4 (0ECD TG 404, GLP) (ECHA)
= 34 @ E)E taez Ad/T=24 AIE 20 "IX=4 (0ECD TG 405, GLP) (ECHA)
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Ol®4A : In vitro Salmonella typhimurium Ames testAl CHAF
D HES ACZ BISS0HSHAEN MA/SUSY AHAA
ECD TG 422, GLP) (ECHA)

HBI=sH(18 &5)
H™I=sH(etE &
L (rat) OECD TG 413,

g U8 g8
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I o

= o 22 R29 B

Al 21t

=

NLM: CCRIS)

Al
2 S40| 22X

Al
=

BNI=3
) (&
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o
) (£€) NOAEC 0.212 mg/L, NOEC
FXI 228 (ECHA)

0% = 00

0AEL 1,000 mg/kg/bw/day (rat) OECD TG 422
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OSHA @ Xt=&
ACGIH @ Xt=
HDNI=SAS =

HEIDNI= 8=

Hol¥d

: LD50 = 1134 mg/kg Rat (NLM)
: LD50 = 1130 mg/kg Rabbit(NLM)

© EJIS 0Il&8H STANDARD DRAIZE TEST Z1t st Xt=4 LIEHE(ICSC)
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http://www.ilo.org/public/english/protection/safework/cis/products/icsc/dtasht/index.htm)
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NELSROAN

IARC : Xt& S8

OSHA @ Xt& 88

ACGIH : Xt& 8

BN

s els

: Drosophila HIAEZ D : 24 (CCRIS)
22 SEII0 =28 L2 . (1CSC)
=

H =2
BA TS

O000O0
o Jm Jin 0z
e o 04 =

=

O
il
0x pp

=¥

: LD50 7000 mg/kg Rat (NLM)

: LD50 >2000 mg/kg Rat (GLP, ECHA)

© LC50 >5.11 mg/L/4h Rat (GLP, ECHA)

SAN T= X=4 : 0ECD 404, Rabbit Z& JI2H(1, 24,

|
o ok oY
© =4

ol

e
> >

&4 E= XN=4 @ 0ECD 405, Rabbit = Xt=4 (GLP, ECHA)

e ele

= kS

DteIA : OECD 406, Guinea pig WEIA LIEILIXI 282 (GLP, ECHA)
A

O000go
z = foh 0
O 4T o ro
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rre

IARC :
OSHA :
ACGIH :
NTP @ Xt& A8
EUCLP : XIZ2 &S
O MANZ HOIRS
without) - 84,

Iz gie

=2 S

Iz gie

=2 S

Iz gie

=2 S

In vivo: A84AIE(0ECD 474) - S4&(GLP, ECHA)

O MAISH @ 0ECD 422, Rat oral NOAEL 1000 mg/kg/day, 244l 2tgd 2= A&
O SEERIISH(18 &&8) © Uz g3
O SEEAEFIISH(Bs &5) © Nz oS
O goRdid @ Iz A2
B
O 24 =4
- &3 : LD50 >5000 mg/kg rat (HSDB)
- Z1 : LD50 >5000 mg/kg rat (HSDB)
-9 . U2 8ls
O IR 2AY L= U224 U2 A4S
O Ast & 24 = U324 @ 2 948
O 87 H2UH : Nz els
O OIs oy : Xz els
O gad
AHOIMEHY T2 g8
DRS8N @ 2 e
IARC : Xt& 83
OSHA : Xtz els
ACGIH : A4
NTP @ U2 Q8

I X

25 L= &8 LIEIUX ZS (GLP,

In vitro: OECD 471 S. typhimurium TA 1535, TA 1537, TA 98, TA 100 and TA 102 (with and

&8 (GLP, ECHA)

O MAIMI BHOIAE @ AIEZ W A8 (W) AIEZ2L 28 S40| 22E. g AES HESEs Haez st 2
20 2F0 S50l 520tk &S (HSDB)
O MASH @ T2 A8
O SEERIISH(1E &) © U2 g3
O SEENAISH(PE &) 0 U4 SH-F ANE20(30ME) HOol &, 83Z (kaolinosis) L Z0H L. S0l
e gl et 32 25202 280 E20HK %3 (IPCS)
O &olwrold : Uz a8
0l &t3l ElElS
O 24 =4
- A3 @ LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)
- &30 @ Az A2
- &2 : Aerosol LC50 5.09 mg/L 4h Rat No death, Not classified (ECHA)

O IR BAY = U324 : ENE 0|88 IERAL/NSHASEZD, U242 UEIWX &S, &8HXI4=0, (0ECD TG
404) (OECD SIDS)
O Met & &4 T= U234 @ ENE 0SS/ USHASEZL, U242 UEIUWX 8. 2L L= 1-2,
(OECD TG 405, GLP) (OECD SIDS)
O 8D WY @ DIRAE 0I88 A8 Z0 SED| B2USS 9X| 2S. (ECHA)
O If U214 : JUIIIOE 088 ISUSASZY ISULES 223X 2, (0ECD TG 403) (0ECD SIDS)
O gy
AtOINEBAY 1 X2 oS
DE-SSDA @ LAH 2
IARC : Group 2B
OSHA @ X2 g8ig
ACGIH : A3
NTP @ X2 g8
EUCLP : X2 g8
O MANE OIS @ AIEZ U DIMEE 0128 SAHESABOIAIZ0EC TG 471, ZRRMNE STXES A 0IAIE (0ECD TG



476), SATOIAMAIE (0ECD TG 473) 210 HAIZHE R 2HHU0 SA, A W SAXOIMAIE, AMAIHZYL S4 (0ECD
SIDS)

O MAISH @ HCEZS 0|28 MALLESHASZY, ASA, SN BE S F&0| 2K LS. NOAEL= 1000 mg/kg
bw/day, (OECD TG 210) (OECD SI

O EHEEFIISH(15 =5)

S/ Xl 2= (0ECD TG 425) (OECD SI0S
O SHEIHFIISH(BE =) : HEE
24,000 mg/kg bw/day (OECD TG 407) (OECD

O geioid : g s
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- A0 : X2 g8
-89 : Xz g8
O LR 244 = U324 U2 438
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O 387 Moy [tz gls
O Is e : Xz els
O gy
MHAOIMEAY  XtE QS
DI2LsS2IA @ X2 88

IARC : KtZ 88
O0SHA : Xt2 8l
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EHAE 25

O & : Xz g3

O 225 : Xz el

O Z=F : EC50 > 14 mg/L, NOEC 14 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
HAHS A COIZ22AIE OlHZ

O O0I& : LC50 1.5 mg/L 96 hr Oncorhynchus mykiss (ECHA)

O 225 : EC50 1.7 mg/L 48 hr Daphnia magna (ECHA)

O Z=& : EC50 9.4 mg/L 72 hr, NOEC 4.2 mg/L 72 hr Scenedesmus capricornutum (ECHA)
EHAE 25

O O{& : LC50 >56000 mg/L 96 hr (ECOTOX)

O 225 : Xz g3

O Z=& : EC50 > 14 mg/L 72 hr, NOEC 14 mg/L 72 hr Desmodesmus subspicatus (ECHA)
XE20H00E, (ER22HE)SASI H=MH S

O & : Uz g3

O 225 : Xz g3

O =8 : 1z g

1,4-2E02s032ANE o=

O 0% : LC50 13 mg/ ¢ 96 hr Oryzias latipes (NITE)

O 223 1 EC50 22 mg/ 4 48 hr Daphnia magna (NITE)

O X5 : EC50 >93 mg/ £ 72 hr Selenastrum capricornutum (NITE)

EE

O Oi& : LC50 733.335 mg/ 4 96 hr (Estimate)

O 22& : LC50 736.890 mg/ £ 48 hr (Estimate)

O ZF : EC50 436.669 mg/ 4 96 hr (Estimate)

Jtgel

O 0% : Uz 98

O 225 . Xz s

O =8 1z g8

0l &H3L ElEl B

O O{& : LC50 >100 mg/L 96 hr Carassius auratus, Oncorhynchus mykiss (ECHA)

O Z2& : EC50 >100 mg/L 48 hr Daphnia magna, OECD TG 202 (ECHA)

O X8 : ErL50 > 100 mg/ ¢ 72 hr Pseudokirchneriella subcapitata, growth rate, static, (72h-EyL50 >100 mg/L static,
0ECD TG 201) (ECHA)

Ay Y
Oz Xz 83
O Z2Ax7 : Xz 83
O X% Xz 83

424 Y 2ol



e )
OOp OO0 O

2
OOy

Z
00~

AL
il

ol
=

2 2
OO OOg OOy OOy

AL A 12

© 2]
— —

ZaQ

N
OO OO0z OOp

w
-

2
OO

0= OF o
AL A% ne

Z
0O~

~ o
0z OH"‘

OOy OOg OOy OOy,

0z O 12

HI M

o)
—

©
—

ct.

1)

2)

3)

4)

5)

6)

7)

AT
=
0x

n =
0x 0 gy

HL A >

ol
=

AL
i "
. o

%
ox ox I

AT A o
(e}
X 0x @

< o
. 2 :g

AL &
0x 0x

5P ]

2
0x 0x

AL e
2 i
X

0x 0:

=1

v
0x 0 po

0z
ol
=]

O 12 o

0=
AT A
%
0x

o
ﬁ%m
0x

0z O |>
AL M &

2 ox
o ..

v
o

0% 0 1z
ox W

AL A
%
0x

%O_LE‘_
0x ..

z*m“

0

HL
%
0x

0Z Off &
AL B4 up

2 ox
o ..

0z Of M
AL o

2 o
o ..

0z O rx

Bt

Loxpp &ox
o .. or ..

2
o
o
0x

I m
Iz o
Y
Ol

>
]
€©
oo

o

|>

=
0 I
0l

>
f

hul
g
#mg

=
< o

Hl
o
e

>
f
g 2

>
e a
o

X
22

[l|0r\> ru

AUz a8

© 90 % 28 d (C02 evolution) Readily biodegradable (ECHA)
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IGlOIE, (22Z2HE)SASY Hse &

DQDJHM”WHE

: log Kow 0.01 (NITE)
DB gls

= kS

: log Kow -0.6 (at 20°C) (ECHA)

= A COIZ22AE od=2
+ 0.75, BCF 31 (OASIS CATABOL QSAR estimate, ECHA )

Log BCF 1.11
20 (%) 28 day (NITE)

© BCF 3.162 (Estimate)
: 90 % 28 d Readily biodegradable (ECHA)
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8) Ol&tSt ElEls

9) HAHY
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3) B 2H
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13. HIIIAl =2 Arg
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b, AHAOHME AN et Al « "=EIELFS2", "HAHYRHNSE", "HASISHHYRHAR"
ROHQIA", "HALSH", "SYAMEDNMEUHLSE"
1) S 25
HNESXEE @ Y S
MZESIOIEE @ Y S
2elH4EE e 8ls
SASISHUAMEE 0% 014 2
SHALSEUULSE @ 0% 0l 2
CEINELEESE - HAMZSETWA ¢ 10 mg/m
SIBIIELEE=E  oiE8lE
SgaHy=H=SE : HEAS
SHEAEEDAN (P RMEUHSEE « HESUS

2) HIAHSE A CoIZ22AE A=

MESXNSE © Y oS
NESBIEETIE TS
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SAALAVYASE : Y 21s
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CEIELNE WY US
sEIIELNET : ees
SHBHARNHEE : HLSS
SHAMBINPMMEHASE © el

3) Ba 2H
MESNSE : H2 818
MEGISE © o2 818
RN SE ¢ WY 8
TUBASWONBE ¢ 0% 0l LIy
SLAVLTOASE : 0% 01N LMY
CEIIELES  SASETA © 10 ng/m
CEREEEERIE R
SHBAGMRNHEE : HLHS
THONEDIN(PMUEHASE © el

4) ZELOGHOIS, (S2EHY)SAD HisBo
MESNSE : 2 818
MEGISE © o 818
BRGNS © T oS
HUSASHONSD ¢ HY oS
SLAVLVHAEE : WY %S
CE)IELEB WY 98
CEREEEERE R
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HESNSE © ol 81
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CEIIELEB WY 98
sellEgEed  Hgels
SYUBRGARHEE : NS
THOMEINPMMEHASE © H2els

6) &g
HESNSE : e 818
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7) e
HESNSE : e 818
HEGIISE © e 818
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seilEgEed : Hes
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ZHAND DA (PMMENASE © sieeis

8) 0l&3 ElEts
HESNSE : e 818
HEGII2E © e 818
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SEIIELNEH : dees
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THONT DN (PMUENASE © sieeis

9) ooty
HESNSE : e 818
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BRIGNSH © T oS
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3) EH& 2E
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16. JIEH S OAE

b 29 X
- 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.nim.nih.gov/
- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SISI2EMPA ALY 2RISANSRA(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
~ International Chemical Safety Cards(ICSC)(http://waw.nihs.go.jp/ICSC)
- ASSHBHSIANAY, AYYUTE (http://hazmat.nema.go.kr)
O JIet sZHAdBHIE 40 s F§8
- =2 MSDSE AtHotMBAY U SS2HO 28 - HAl ¥ SHUMEBAXSO &8 JIE DAY
LA SEOHH 2 2 MSDS S 10t HYE - BHESH =, I 2 AA -8R @8 S IS8
- 3 2 AMHER 2 2 32 EXU 2l 4222 BUHE HoleZ2
kM0 LXIGHA LS £ ACH, ME22 HHEo HME L HES Sotd A2 HHE 2= US.
- 2 MSDSE STl el XA ZE L 2SO 2HGH ZE5 HLdE A0IL MENAE
2G| BEote A2 OfLIN, AKX &2 AAEH0l LIEHE = UI| 20 F2oiA AISE 2.
O 2 MSDSE AtotM B HI10X L DE2LS2 DAI(H2020-1308 SI&SE 28 - Al &
SHOHMBAXZOH 28 JIF)0l ol HEEUACH, FSAI200 st DSE L SSXUAH JI=NEZAH HMSE.
@ 2=t 2 MS0S K=ol FItEQl Xtg&= UP-DATESHH At&otd| diet
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