XeE 29)

=
S
1102 A &0l 21 A

NOROO

: AA01367-1000007447

MSDSE S

2

3| ALOI

M S

+

5} 8t

1.

(RS) (NCS INDEX-6020-R90B)

WH
<0

=
4 g
0=

ulo

Ct.

MZEA/SST/ SN HE

ERE
iol Kk RO

000

%0
100
oF

s
U

Uk
4
X0
100
oF

=
no

It

&3

ok

il & (hazardous to the aquatic environment)

o0

B
ok
or =
100 WI__
_ 0
(=3 =
H mm
r <+
R0 =
o) ol
W =
Moo
Il = 30
WS iy
R _wr
W w5z
=4 o %o
1) K
Kl 0 o 5 o 30
WAJkgs
=)
,O00 O
3

tXI BHAI2..

=0

302 &

3

£ HIISIAIR
JIE0 XX &= JIE 7ol ASH

=2

ol Tet HEs

g8

2

=}
=

P501 M2

ain foio foio foio foio Joio foia Joim | g0
%m &3 |83 |33 |33 |33 |35 | 35 | 35 | 35
e LA 8GN A A R Y e
RIRIRIRIRIRIRIRIE
oo foio | oo foin | oo Joio f 98 foin {oin
= |8 | o8| a5 | o5 | o5 | o5 | 98 | o5 | o5
ol (N A (N e ) e vy e
RIRIRIRIRIRI=IRIR
alo foio | oo foin | oo Joio {92 foin {oin
7 |8 |58 |55 | w5 | a5 | o5 | 83 | =5 | o5
S0 1 e U
RIRIRIRIRIRIZIRIR
F
=
=
<
80
<
al
Ik
<
S
S
S
)
Oofu
S
)
w
&
b
S E
=< = o
il wi |z
woliwl 1Z2] |1=I2
ofz| 5] |52
ﬁ&ﬁ E,m___m__,_ﬂ
80 Rl B *|z =
=1 B B4l [l B4l 11 N 6511 Gl e
o fom fau S S fouf i fsof | —

0
Ok

o0
o
)
80

of
IH
X0
X0

Zlelgls|ele] 2 |2]e]e
DL
S P N S RS Y R B B
o0
w|2I2IEIL|S 2 | |2l
=l R k=1 2 Y < |
SNTIPISLE] L | [Nl
%%WSBN% L
Cﬁﬁmmm% i
)
[2]
o
o
he)
[}
c
3]
c
3o @ m
il ol|db =
Al gl Is|+ g
I Kl B o
STl o|— o
>3] ¢|= oSl_
ol xl=1< o [} el
Qo e+~ +~ =
o= O ®© — |
ojlTlal e — il o
[} >0 — > afl
cjlole]| O — +~ [}
o+~ S| =|— > -]
Sl=l1215lF 2 k=
“flonl—lc] | O oW
OO > | | - N alf |
— el -]+~ OlNN — [} JaN)
SIElLS|= 8] = gl
| =l lesll=lc ol lo)—
S
>
)
Oofu
>
)
30 w
R =)
Ot el _
il = ) 2
@ il o ] L
= — o
Kio | Jio = 0 <5
Aol =3 e._l_
Wl T 1Y S fan ]S
o< Wl wu|au 1l =
" | s 4 kD =
B30 Il <1 sl 2 kel Y
mlw|S|s|bla S8t =

30

[
Ki

0l0

A EE30 A d229 XMXE 2 A

of
=
jl
i
20 KIr
= o
°e= =
MW B
LW =
W o=
O Ko W
Kl
@ o
I
ol 7l
ulo
B OF
RO o
=l R
of O ~, Ol
0 b o &
=0
a4
24 N KM
IF R i
Moo Yk
B R 2
b g &
WL R
L
HR HH

Al SIAS] BIES BOAIR

2 [A 222 JtAR

ol

ol

| WAL

o
nr

Cheel His2 22 NOoUWAIR.

A
=

&M
ol

0

F I %0

2 Ko

<]

2= ax

®F



&
ioll 0 .
| = 5 2
o 00 = _.|A|/
= o iy i
o) ol m_.._. @
= ol E n &
< - U )
< = ) Ry) B
o o) T Ea) 10
oD < = 0o =
i0f o &2 ol
o ] Ko n Hr 0
T = B0 U [y
o o s i a .Eu " w
W 9 | m S oF 20 Qm wlzm . - %ﬁ M
A 5 B Bl : o o > R xn_T
=< R = 70 =
o ol ..Am 3 ol o = sz < & = o o =
oW o= W S = A S 3 R0 z o [ o
m ° B E n WA ; . = n 30 i 3 o oF a1 o 1
g M =R 5520 s o IH iol Hr = 50 S .o it Ko H &
W ol M i RS ol a o ur K m L i) o= o ot o <
5 Ko = W D @ % o) il O ot = AD <M 0l iy Al %0
T m 9 LR iy Rr = o o = ¢ O RO mEOT I K
80 Solm™ = W gy 3T = b B B = A 4 o AMIW KRS o x M o
il ™ il = 30 =" = o K 3 OB ol ot o Jo
o =W .= R K I o W w ome SHaWiL3 o Howm > ~
q REa0dE o e = R = o & W Zs o w B ol @ﬂ%@go e roF T g 60
el Ho NA___ o - <A Ty ™ ol or ws o o Rr [TTR <l = m MRS RD 0 = = oo %_ &
o WM L = o1 = K ot wood Ryp= i oMoy B o g 0T _ﬁ RO 16 K ¥ M R T < m .
w gy o] s & = UK ) B0 YSmow 4o Gk mx § o ElWs o e = % w K Rroo
WS TR . 4 5%z w=m ® wl =< " PR W o My gy _ A< 1o W o< =
[l = of > S Y EE < z o R = ERnTe o =8 RU© = L S ol 10 o s _ L @_E z o Rl I - = Ji6 s
ooz mE = o I L - 4 LEE 482 ok HT wiBD cH 2D s LR i Lo Mmoo © =
0 modH HS o &> . Bz & U= S58 o Bs Womalols ;5 g e gormy = X DBy oz WD 4
16 ol 2 o OOTK T =T [ 20| & T oF W W = G0l o TN K . WALR LR 5 = o ©@ra z == o<k <
o Soow_2Y T B =R I R T R - = Woan o1 ot 7 Woa R =3 T3 =
R o§oARs IR Gal D= % |5| = & @ wE W R W j8 phEz +R g ,? o <otg TR W 5o W o ¥ W =R as =
.. e _ i s w = - Lol — = = I W= = = " =
S S gl Arme cw TL |2 % gomdE SFE® o D ERAEWTS o mE NG o of me=m ow Soogwo oW
B =y 080l 5 W or .m___%rm_g Kz | < 4M¢MM@¢ o 2 %E@HH%&;EME; o WFEM@QMEAO_E m o FED of MHE W
oz Mg AE M m iRl o RMER IO S g — El LW RO W o W sl Er @ 8¢ | £l o ., — m oo W o) ol
w Peswnsmd —=Husmy Im M ETEDEA;_EMDEAMEQ a%oﬂ_mg__gmmﬂé W Gy o hAw N 8 M §o<y B By wo o
BB R 20 il U o WS R i ok Mg <k W 5o g o PARR™ Wty duQamm™ 0 =" Wl oF .. 00 AW B @ RTORT
o ol K mO o 80 < U © .2 __W_ ool R B o W& UooT H M = MA_ B r of X0 i} — ~ . | H N OF ._Hf = 3 T T K S ok D WI 0l
gy 1ol o 3 ol of kI wwﬁ%m;ﬁ; s@ | a_%ammﬁwww_go_i_; Qm.@Mm_x%%@mg%ﬁ Mhﬂ..ﬁ@,a;g%_om_gm = wﬂ.ﬂ_k OZ_;@_ = g0t WMz 2
A Dau [a| Mr3 cowBama WS NR=zmw . ® RAF A W W o s E L~ o o
) ~ g wFalrwErmS 53 RU e iu..m:_:(lmmAS S A K N R sHR6 |2 of oy o0 % W gp o K= oo oo
& SR OB S g W DRSS K00 g = RoagyRe | N, =Wz oo R o= =
= Hr }.O 0 o ,_gOo@w%AI_om_m_TwE mmﬂﬁmo_ommmmm%ém e E,E,_cengx_oM_ﬁ oo om0y, %__
. . & T BB T A = g ~ R = B ..
" = L Oxﬁ_,g_,g_,gz_%_n[n%__ao < Hmmj_ﬂ_@moﬂﬁf g___ﬂﬁoors_rorﬁm =
5 | S¥akEwrE 5O i Ko 3
I O O w_ D JF o <F o
~ o o O 0)
© 3

FAI2.

[¢]

H

A
-

FO4

[¢]

E M8

=

= JlA 3l



Ch. 83t £= HH 2d

O 48 58 Al :
2cf = UE HItAd 22 S AS0tH EAIIAL.
FEE S22 M=S /oM HEgE 10 SIIAL
O &g 58 Al :
2H e 2 22 21 I8 XNAE ZelotlH ELE SKoHAIL.
JIEE 014 HHE Al SLE2, XL HE LHIES S

KIGHAIL.

I

b, M FER
CEELE

ad

ax tu 0

L1y
= b Qg -

xSl
2SI

FHSAl

0
k> 1 oin
10

-

i
o X
on
o
s
>
]

ton
o

s
B 0z A
o
Q

Hon
=

=y
i

0 ¥

o
THo et
2

>
Mo

0Q re 1o

fn oo oy
ol
paal
bal
i_;_l ol
%o Ji |0
koo > ror
om0
ol
=
0

IsHatol d0le F S0 OtAIL

2 BJIE SYotAl 0t

= JIEt Betan 852

& 2SS BHEGHA OHAl
. ®7A & Jtdd 22

a ZJ100 g0t HIIo

r
[

1
o 1
I
= I
10
= >
10}

ISHAI2

0z M ry
s

rr o

00 3 J% 1R 0% HO Mo B
N S
o
=
0¥ o 4
S210
o 32 H
fir
09 02
THT
g
o

A2 .

°
Q
[P
o
!
Jal
<
g
=]
ol
L
=]
o

I
0 s
Iz 10 = 48 g

HT O
e
)
>'HJE[."‘

=

{0

o
ISRSR

H e 10 o

B
"
S

K
w
(8]

o o
>
>
2
>
>

1 25~35 C

St AXotH 201 & Te= FA0 MEGHAIR
22 FIHOZ HHGIAR

7 2 A& 2ot MEGHAIR

=2 o BAGIAIL

D 2@ 2H0HE 220X OAIL
= b 2&=216AI2

T 2GS 0A DR ZA0 MESIAIR

o
i
)

n X2
ol

07 M8 0X Mo @ 4 > HI HT KT JY 0¥ HT 0 4>
> B S 0% M i MR R Dk A F
bl
Jal

SN B2 Al XtHE

ES ZEE)
ALLZ 2II= 2285| LHHA 210t
=1

SISl RS0l U222 MOLSFX OtAILD 20I

L
fo

SUHOIAM 228 A,

[oe]

b
M
0
-
Ne
=
e
HT
foi
4

S
tob
1o
1o
I
10
H
T
S
A
0z
MHo
1o
Ik
H
]
S
A
on

000 OO0y

0z B W

N
-

0z B W

4) Ol&t3 ElEtEs
O 22U : TWA : 10 mg/m
O ACGIH+=& : TWA 10 mg/m3

O dE8sd L2J1&E : Nz 88

o
—

N
000, 000K O0OO0ON OO0y

=3 NN

© TWA @ 3 mg/m
HA& : TWA, 3 mg/m3, Respirable aerosol

st LEJIE  AUE 88

=3 W

2]
—
N

-E2t0IHE-1,3-HEC0I2 CHOIOI0I AR
8 g 88

BN I=I =)

LEIE Mg 89S

garg

0z B W
g
4

- o

3 1
)
=

a1l

%0

0l

WS M2~ M
jIJ Jon
2 o L

0z B e

Jor
I
H
MW
=
N
>
]
o
o

©
=
HU
P
=4
=}
C

PN T= =]
CAE 8s

SEIE M2 Y

©

TqlH

4
*Moﬁmﬂ!

140
Jo

bl
]

J



9) 1., 2-0lElelCtol=

: C 100 mg/m’
: TWA 25 ppm, STEL 50 ppm (10 mg/m3)
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- 23 1 LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)
- A0 : A2 9=
- &2 : LC50 >6.82 mg/ ¢ Rat (OECD TG 403)(ECHA)
O LT A4 = U324 EJE 0|88 LIRRAH/N2HAMER N, H2HS UEIWX 28, &8HXI4£=0, (0ECD TG
404) (OECD SIDS)
O st & 24 = AU=24 @ ENE O|SStAsts=A/ NS HAIE2 0, UH2H2 UEUX 28, Z9LEX 4= 1-2,
(OECD TG 405, GLP) (OECD SIDS)
O 387 Hely @ [tz A8
O I M!EIA : JLIIE OI2F ISULAIEZY IRUCIAS 22I|X £, (0ECD TG 403) (OECD SIDS)
O gy
AHOIMEHE g A
NEC-SEDA - 2244 2

IARC : Group 2B
OSHA : Xtz 8
ACGIH : A4
NTP @ Xt& U8
EU CLP : XtE &S
O MAHE BOI4 @ AIE2 W Ol8=SE 0|88t
476), SAMTIOIAAIE (0ECD TG 473) 21 HAIEIE K22 23
SI10S)
O MASH | HEE 0|26 MAYG=SHAl
bw/day, (OECD TG 210) (OECD SIDS
O SHENFIISH(1E &5)

X &2 (0ECD TG 425) (OECD SIDS
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ctOIMIE-1,3-BE0I2 TOIO0IARE &S
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T @ LD50 > 3200 mg/kg Rat (SIDS)

| © LD50 > 20000 mg/kg Guinea pig (SIDS)

| : LC50 Rat >6.49 mg/L 4hr (5.3 mg/L 6hr) (HSDB)
Al = X124 0 28 XH=(guinea pig) (IUCLID)

E= U234 : HIXH=4(rabbit) (1UCLID)
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IARC @ N2
OSHA @ Xt&
ACGIH : Xt2
NTP @ XtE el8
EU CLP : XtE &8
O MAMIE HOIR4S © Invitro - Salmonella typhimurium/TA98, TA100, TA1535, TA1537 (SHSHHOIAIE; Ames test)
(OECD TG 471 and 472): HAIZEEH R A210| Negative(S4), CHL Cells/Z A OIAAIE (0ECD TG 473): CHAIZSH

oo oo .. ..

£
0o

S22 A2SI0| Negative(S4) (SIDS)

O MA=H @ ZE/H T (0, 30, 150, 750 mg/kg/day) (OECD TG 422): #=A 2 MAIZ=)| 2|0 K| EHALES 2y

X 8. (SIDS)

O SHEHEEFISH(1E &) : N2 oS

O SHEEFIISH(BE L&) : AHE(2A, LA)/FF (0, 30, 150, 750 mg/kg for 44D(M) and 14D(F)) (OECD TG422,

GLP): N AE A2 ATe Il HEF SO D EXYSHA L WADF 2AEE . HE(SA,
R o =13

59
XN dghs 2R AS. (SI0S)
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-&37 M= 88
- 20 M= 88
- 8¢ NUE 88
O IR 2Ad = U=4 : NIz g8
O 48t & &4 = U=d @ U8 88
O 387 B2lyd @ MU= &S
O I& #2d : Iz s
O g24
AHAIMEAY - N g BlS
NEBLSROAM g A8

IARC : 2 818
OSHA : Itz 8l8
ACGIH @ Xt= S
NTP @ tE S
EU CLP : Xt& &3

O MANE #OIRY @ IR 8
O MASH @ IE oS
O SHEENFISH(1E &) : U2 oS
O SHENIIISH (M2 £8) : IE oS
O R4 : X2 818
Fel ZgzAolotd
O 24 =4
- @7 : 1050 > 6400 mg/kg Rat (IUCLID)
- I : LD50 >5000 me/kg Rabbit (OECD TG 402) (ECHA)
-89 X2 9S8
O IR 2AY T= H24 @ I3 %S (Draize test) (IUCLID). AS 0188 DRLRAL/NILASZDL, W34S U
EHAXI &S (ECHA)
O 48t &= 24 T= N34 : RS 0183 A=A/ IZLAZ], H25S LIEHAK 2SO0ECD TG 405 (ECHA)
O 587 BYM : NE oS
O TR BolH : A0l CHEH patchAlZZ D DRILBISOl 94S (IUCLID). DFRAE 0188 MSNUVLASZD, Hol8S
LIEFHRI 4 (ECHA)
O gets
AUOIHEBAY : N2 oS
DEBLESDA : UE oS
IARC : X2 ols
OSHA © XIE 9tS
ACGIH :© XIE 9tS
NTP : R 9S8
EUCLP : X2 92
O MANE #olas

P SASHYOINE: 84, 42deta B4, strains:TAS, TA100, TA102, TA97, SMAIOIMAIE: S
Z= #AH (0ECD SIDS(1993)). A& 2 LW ZIIFAHIZ ASHAIEOECD TG 487, GLPSAL=SZE CAS No. 1328-53-6,
DlME SHSHHOIAIZ0ECD TG 471, GLPSAt=SZE CAS No. 574-93-62 1, LHAIZ AR 2tH 0l S4, MM W SAMH Ol
AAIE, OFRA AXAIEO0ECD TG 484Z 2t SA (ECHA)

O dASd @ HEE 0|38 MAZESHATCIAEZ Y, 22X, dAs, EHOISES S0l 22X &S, NOAEL= 1000

mg/kg bw/dayOECD TG 421, GLP(ECHA)

4 dE83

)
~

O SEEXNAISH(13 &) : HEE 0/8c SHFISHANEZL, S2A SOt 2 208 F&0l 2&TX LS (ECHA)
O SEEXNAISH(eE LE)  0IRASE 0/2c UHESSHAEZN, S4 = 0/ASA0| HEIX &4S. NOAEL= 16000
mg/kg bw/day(Z=), 18700 mg/kg bw/day(2) OECD TG 408(ECHA)
O &olwolld : Uz 82
1,2-0llEICICtol 2
O 24 =4

- A3 : LD50 300~2000mg/kg (ECHA)

- &Il : Lb50 >3500 mg/kg Mouse (ECHA)

- 8¢ Uz g8
O I8 2AH T= U224 =2t g 2222 =24 HE2 IIFE N30 LUS (Clark et al., 1979). JI W
=AZ JIUI s 24 IR A28 Lozt B0E . LA (Redness) =2 (ACGIH, 1CSC, BASF-internal standards, ECHA)
O &gt & &4 = U324 @ 2 mg/m3 (4.7 ppm)0lA 90 S0 A =& Al EDNUAN £222 & N30 2EEUALH, 8
2 LE S 15012 F 52 0l2I0A EHeash AYo2 2400 &AM M SIRUCILD BENE. &8 Al & S5 L 28 Y
(ACGIH, 1CSC)
O 387 H2H : Nz 8is
O T2 ey JILIIOE a2 IPu2id AlE Zu, 100% U42ld gis ULl Xlis: 0, 0ECD TG 406, GLPAME &2t
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O &24 1.6 ~ —1 (23° C) (ECHA)

O 2dld @ 2 *A2

1,2-0llEHIQICIOl 2
O &84 : log Kow -1.36 (EPA, ECHA)
O =dHa : BOD 0.78 COD 1.19 BOD/COD 0.66 (IUCLID)
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O M2old @ U2 A8
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O =54 : 2 948
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O =54 : 12 g8
O M2 @ U2 A8
4) Ol &3 ElEtE
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5) 22
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O ==4 : BCF = 5.2 ~ 31 (0ECD SIDS)
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7) ddHY
O s54 : X2 848
O M2oid @ 2 A8
8) el T g2 Alolotd
O s=4 : BCF = 0.33 ~ 11 (0ECD 305C, IUCLID)
O M=2olld : < 1%, 28 day (02 Consumption, OECD TG 301F) (ECHA)
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O ==4 : BCF 200 (lUCLID)
O M=ol : Biodegradability = 89 (%) 20 day (IUCLID)
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5) 22

H=2
o BAS

6) 2,2,4-E20IHIE-1,3-BECIOIZ CHOIOLOI
el h

Ifish NOEC : 3.2mg/L/21day (SIDS)

7) SAHY
iz s

8) al EZEZAL0IOtY

Crustaceans(Daphnia magna): NOEC(21d) =1 mg/L (Semi-static, read-across 7646-85-7) (ECHA) water solubility : 4~9

ug/L
9) 1,2-0lEICICIOlS

Fish, Pimephales promelas : NOEC7d =15380 mg/L, EPA 600/4-89/001.USEPA Crustacean, Daphnia magna

mg/L, OECD Guideline 202, GLP
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SHANMBOMPMMEHAEE : HEels
2) AL 2E
HMESXEE @ g AS
MZESIIOIEE @ Y 8
2elHMEE e 8lg
SUSISZHULYSE ¢ 0.000% 014 L
SAJZAUSSE ¢ 0.000% Ol L
CEINELEEE ¢ HASATWA ¢ 10 mg/m
ABIEEE=E « HEUS
SgaeaRiA=E  HEUS
SHEAHEDAN (P RMEUHMEE « HEBUS
3) ol ag s BSEH
HNESXEE @ Y |AS
MZESIOIEE @ Y S
24 EE e 8ls
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CEIELEEE ¢ OIMSEIEISTWA = 10 mg/m
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16. JIEF ZAE
o Xzol &

- 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/

- HSDB; https://pubchem.ncbi.nim.nih.gov/
EPA; https://pubchem.ncbi.nlm.nih.gov/
SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx

- SIS SAFBAAY, SIFSZUSA(http://ncis.nier.go.kr)

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

- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/1CSC)
- ASESHLHACIAAE AYBTHA (hitp://hazmat .nema.go . kr)
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ECHA; https://echa.europa.eu/information-on-chemicals/registered-substances
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