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LD50 > 20000 mg/kg Rabbit (OECD Guideline 402 GLP)

LD50 > 3160 mg/kg Rabbit
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ZJ| LC50 11.8 mg/¢ 4 hr Rat

3))

ZJ| LC50 5922 ppm 4 hr Rat (25.713 mg/LEPA OPP 81-3, GLP ;1330-20-7; EU CLP=

StE2R: 1=24)

& 7] LC50 4000 ppm 4 hr Rat (3 & LC50=4000 ppm 4 hr &H&HX]
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£&E=:10/4, GHS 2RJIZ0 =X &S

ENE OIS LIRRALH/N=HE 4820 U= 8l

>
fu
£
alo

:17.8 mg/L(ECHA,

=4S UEHLHXl &8, &8tXI4==0, OECD TG



1) Ctol

o2
==

(=44 27|

(QUATERNARY AMMONIUM...

ES

, bl

o
=

b

S
=]

ot

. _ LD
.rm ﬂ._% o . - al
i o Ko a I C LI}
ol s ~ 3 i =
I 3 ™ Ko =
— _._.mowju__l.oh _u|._ N o oD m_\
3+ 50z = < o wow
AL 22 i5 o bl B R
= o E G
= = = A P = :
R <RI o — @ ? J
ol R i S e S
my i o S mw s kW 5
" o2 SR . I ok
] ok wr _ & o ol ol CI—
o fngelis w MM GO
ad SX5w % k= 2 weoonl
= Hm5m ar mm 2 =3 a7 T
w o X0 == o K ; =
5 ol <0 S A on o 100 noo
Wen - o3 K0 = 2 ~
ol K <0 < oI +  © ar e I
mo H RO — X0 - nr mo Bl ﬁ_m N o
r == © R0 = or — : TR
X wm3ghLE o R T @ oo
. o omE o) o =r &N
= K O Bl gg RO o) S = N 0
o Mo Eom R om e = i L
A — XE m™ "R o 3 by =z =
00 S Tz S S mw - < & 0
Z i 2 3 RT = 70 W g
< Zgroph 5= .« o 505
n W EIHI< W =l ] fr R
ar — o g < X0 s 00 ~ = EE
I o1 — o gy 5] g D = T
=< oAl nr o8 i
= R E=wm_ o A s [ H ~ oy
20 al W ol &) ok o W= ol ROu = KJ ar ] DX_.E ]
= I = LY A2 O o
3 ﬁP w il 0o o “_Hﬁ < % Hﬁ,R ) om m“ _ﬁ_ﬂg_;ﬂ
§ 2 8 L Wamo nH BL ® & R =
EENTINO] Al Wl = ol i a0 O _ Q nJ (o] o]
s Vs o BEERom Ty go 5 0o Ko WS
S wd M il K oo AR = S B SNIW
cwy O soRme  w w mwr &0 = wn & B
m oS- S s 0o x SN & _.ﬁT B 0w 00 0o 0o oo oo oo oo M oo oo oo op oo 0o 00
F mo M HsR2yr = w@ nd WMo nom 5 & 55 % o5 & o8 BOEA 55 o8 5 o8 of 5 3%
W RY A ARTOR A /R3 e g nr m o o W ooy ouoSs Mo oy U o
D HO W TIHo<om H WS RR 00 R R o R R KR KRR RKMANIRAI R R R K =3 R R
=] =]
=) )
on on
. 2 0 . 2 0
%) R = m_ x ==z m_
2 e - S 9 3
z  3s ~ < JU= )
> <4< 0 > < 80
E & - £ -
< > 0 < > 0
A = 12 =
ul = = 8z Ul o = B =
dl o oD U = - o D =
S ¥ ~ ol = N U R T
7 oy 7 o N = el mJ 3 % N o — =
X0 = | < ol o i | < ol o
ul ~ ) Ul ~ >
T o5 ¥ 4 w3 TP U s o g3 %7
= < =) < 2l o o & % © < g =) < o i & % ©
1 ofr i} [9) .:n_._ Rr T Jp 80 ||Ar._ F oir 03 o .=nI Rr T Jip 80 WQ _n_u
o ¥ o 3 Wy owm o g BT A = o Hodm o o B
SRR S TR 5 2 | T = Y5 ao W 3y U @ " 3 3 iz = I @ ]
Qh D T ow wow o8 = " ®3 pu 3 na o oaw w Mo moRE U SR
$ a5 <m sH F 6 MERPSE 4 RA&S AWM A TomRT S5 &R g
] ~ ) =
7l @ oD 2 IF
bl < 3 iof P =
w - w -
¢ o g
> = > =

Z 1, 90%2 JILIIl oA

S

LOI|X €&, OECD TG 403

maximization test 2 1+ |t
OECD TG 429 | t214

=
=

t

S
er

TEA
Hat2 2 48A]

Hatez

=2

40| 22 & OECD TG 406

(=]

=2

o
—rﬁe
| A

JiLmag olg

OECD TG 429
JiLma

Ot
s

c

tOI=2t0l

[
=}

FEIE

0l &3
Elel

ES



, =4 HIE AIE(LLNA): DPM, OECD TG 429

3

!
!

2 AlO}
AN M A8:4

i
e e

Tcl

GHS JI =01 [tet EF =X

OECD TG 429

1) Ctol

o2
==

(=44 27|

(QUATERNARY AMMONIUM...

ES

(FATTY ACIDS,

2
=

=7l
=, i

=]

S

ot

=clhE

C.l.

VEGETABLE-OIL)

il
Yl
H
KJ
ol

al

2B
2B
2B

) Ctol
) Ctol

=

oF2
=
oF2
==

(AAL 2T

(=48 21X
(QUATERNARY AMMONIUM...

(QUATERNARY AMMONIUM...

A
A

(FATTY ACIDS,
(FATTY ACIDS,
(FATTY ACIDS,

| —
c

=2
=
=2
=]
=2
=

ol
2, bl
ol
ol
2, 4l
ol
48:4

S
1=}

b

g
g

A

st

FOIE2t0l
3t

&2 AlO}
A A R M 48:4

tOl=2t0l

=
=3
s4d-J]

A
Ay

N2g-I|
A1

S Z AlO}
A A RM 48:4

[
=
[oZ]
=]
P ]
[
=
[oZ]
=

A

tEIEtE

Elet
tEIEtE

tEIEtE

El el

E=d
oo

=

&,
PSP

E
el ZEZAI0t

ECR
C.l.

A &t

VEGETABLE-OIL)
47t S22

#IELLOI
2clAE

e

VEGETABLE-OIL)
43 &2

BHIELI0IE 2t
=clhE

A &,

A
VEGETABLE-OIL)

ES
el
C.l.
-2l
C.l.

IARC

|E_I
=,
oe,

o



ATt 25 SHEE, HIA (a8 =X 22) CHoI
ole, HELI0IE2S S (QUATERNARY AMMONIUM. ..

2-OlEstatst, SIER S

Kgheh, (c=6-19)-JtXI&, YIotLI=

OSHA

2-2E= S8

Ol &HSHEIEHS

A

=a

Ol & s a

TEA OG0l =0l =

Tel ZEZ Ao

C.I. 2 XA 48:4

ECR

gk &k A2 H-J18(FATTY ACIDS,

VEGETABLE-OIL)

4% 6D BEES, HIA(SAM £X 22) 0Ol
BIE, L0 E 2t 2 (QUATERNARY AMMONIUM...

-0l s, BlERY

XIgHaH, (c=6-19)-JIXI&, LIILIx g

ACGIH

2-SEh= 24

OI&HBIEIEL s

AElR

Saw

VR

ek Q1510 S2H0/ S

22l ZgR A0

C.l. M4 XA 48:4

=L

g &, A2 M-I S(FATTY ACIDS,
VEGETABLE-OIL)

AR UDE BIEES, HIA(SAM 2T 2) Tl
BIE, WELIO|E 2t 2 (QUATERNARY AMMONIUM...

2-(lY AN, BERY

Tt (c=6-19)-JIXI&, LILIXS

NTP

2-REH= 24

Ol &HBIEIEtis

AEI@

ERE

ofl

L ==

T2l ZgR A0

C.l. MA XA 48:4

=R

T &, A2 M-I S(FATTY ACIDS,
VEGETABLE-OIL)

A% URE BIEES, HIA(=AM 2K 2) Tl
BIZ, YELI0|E 2tol = (QUATERNARY AMMONIUM...

,EFZ

Xt

fu
£
ol

>
1]
g §Q

ol

ol

>
1]

>
1]

=
3

0 @ §0 @ € g L g0 L €
ol

olo

ol

>
1]

ol

>
1]

ol

>
1]

ol

>
1]

ol

>
|l

ol

>
|l

>
|l
0o

olo

>
|l

Xzels
xzels
Xzels
Xzels
A4
A4
A4
A3
A4
Tzels

>
U

>

Fu
o © L w©

olo

olo

olo

>
U

>
fu
£
olo

>
fu
Q0
ol

>
fu
Q0
ol

>
fu
Q0
ol

>
fu
Q0
ol

Z od A A A
11 TR 1V < Va1
2 g g
oo oo oo ol

>

fu
Q@

olo

olo

ol

=
1]

>
fu
£
alo

=
A
g0 §Q

alo

alo



Ol & BHE| Ebs 2 (271 =B X X120l 10um 01310l IXIIH1 % Ol&t TEE 22 HENY A0/ &)
Agl neels
ERE] neels
WEETE neels
T 150l S 2H0I S neels
el TR Aoh neels
C.l. M4 Xui48:4 neels
2elHE neels
g o, A2 50| S(FATTY ACIDS, neels

VEGETABLE-OIL)
ATH YD BHEIE, BIA(RAL 2T 22) TH0l  [22US

BIZ, #E LI 2H2l 2(QUATERNARY AMMONIUM. ..
-Olga s, SERY T
T, (c=6-19)-II K&, YIHLIXY neels

MANEBO0IA A
2-2EH= S neels
Ol & BHE| Ebs ANEZ L 01822 0188 SHSAHOAIBOECD TG 471, EREAE SEISAHOIAIE
OECD TG 476, SA44H 0 & AIBOECD TG 4732 3 THAFZ SR 29 22101 S, 47 L

SMTOIMAIE, AMAIFZN S

AElE Algl2 L 2tEICIOtE 018

St =ASHBO0| AIEOECD TG 471210t & 2t i
EE 0|2c NOHSMA WEAISEHOECD TG 479 210 24, Ml Lf 0IRAE 0lEst X0H Y
M DBAIEZ ) A, Cl4-styrenelll ELL-SE HEQ 0IRAQ 2H H & 2] HA
Z0o| E4E DNA adduct BSAIEZ 0 &Y, styrenelll ELL=F& XK E 0|26

cytogenic AIE0IA 24

4l AE 2L EHI2I0E 0|88 S HSHHOIASEOECD TG471 21 S4, MAU 0IR*A 2=
MZE 0|2 AAISE0EF 474, GLPZ2 1 S4822 LiEte

[ E=Rulbsl] Ot A lymphoma L5178Y cell€ 01 &8 RESHAIE 20 84, Chinese hamster
Ovary;CHOMNIZE 0|28t SAM A OlA4AIE 21 84, OECD TG476, GLP, OECD TG 473
OlRA SHAMEESE 0SS AHAE 20 34, IRI 2tMIEE 0/1&8H Unscheduled DNA
synthesis;UDSAIE Z 1 S84, OECD TG474, OECD TG486, GLP

I EA 9i5l01 =210l = AME2 L DIMES 0|26 2HSHHE0| AIE 21, S4 OECD TG 471
ANEZ U ZR3 HAMEES 0|8 SEXNSHBH0I AIE 20, HAIZEAHS S22 2HH 8l
0l 84 OECD TG 476, GLP
ANEZ U ZRIO X0 SMEX 242 St DNA =4AIE 20, HAIEZEHC 22 &
Helol 84
ANEZ U 2R3 MEE 0SS SMAUOIMAIE 2, HAFZEH S R 2AH 0l 84

Tel ZEZ Aot invivo - IR X MANIZE 0|ESt X SHBH0| AlE: S4(mouse, &/%31), OECD TG
484
in vitro — EtEI2I0IS 0|28t EASHH0| AlE: S4(S. typhimurium TA1535, TA1537,
TA98, TA100, CHAFZH S H 2t318101), OECD TG 471, GLP

C.l. MA MM 48:4 ANEZ LI DIMES 0|SS SASAHBOIAIE 2 UAF 24K |20 2H g0l S4(0ECD
TG 471, GLP)
ANEZ L} LR S (Chinese hamster) SM M0l AAIE 21 HAF 43 RS20 2H801 4
(OECD TG 473, GLP)
ANEZ L ZRS(HCS) NIES DNA &4 L =23, 84 AlE 20 A 248H = Al 84
(OECD TG 482, GLP)

22N E in vitro - BtHI2ZIOLS 0| &8t EASAHHO0| AIE: S4(S. typhimurium TA1535, TA1537,
TA98, TA100, CHAFZ-A A 2tH18L0l)
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NOAEL= 1000 mg/kg bw/day(OECD TG 210
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I LHEFS 2L O 2 ZRAYe|AA = Kol 82 2EIX L3S
NOAEC=1000ppm4.74mg/LOECD TG413, ECHA

HEE 0|26t S MABSHOECD TG4242 &02l6t)| |6t 43-133, 200-800ppm =
Tz SEIEEEAZ 2 400ppm=sS0l&0M S SXF 8F0E HSEAXIIL 35S
A 2&. 8F357(2t 200-800ppm2 OHCEA 2 22 4%, 100% = =3 SIHE.
LOAEL=200ppm
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DIRAS HACRE BIZFTSH AIE 21}, 221 0IRAE HME 24, He A Yz
Z=)tgh. obd @ A 2319 2AI=F0| LIEFY LOAEL = ca. 1,717 34, ca.2,340%=3
ma/kg bw/day

HEE HACZ 13 BISHARASH AIE 20, 232 DsS0HM 10%0l5t2 MES2H 42,
D-MN=sE0A &S Za2 2N LS. MEEN JA0M=E SHE2Z 28 XH0I1JF AU
D, AM2E 0t HEN ElSY 52 SAY HAH0| 2AE. NOAEL = 500 mg/kg, €2 M=
2, Hl, AEN SE0| Y 2EHIJASL FEO0| 2EE sEI DsTHM o=z 2
20 2R ES

R (I EE0) HEE Soll A7 =58 20 AYXQ F&0| 2HSE X £, Rat,

Guideline for 28-Day Repeated Dose Toxicity Test in Mammalian Species

S (HI18HL): XIE Aol Hs0l M3 =X %S, Rat, OECD TG 412

FR(BHe): XY HQl Hsko| 2HEE, Rat, OECD TG 453

E(0t2rY): XIgAol 30| 2AMS ©I X 2S, Rat

Z2(0H4): NOAEL=8000~10,000 mg/kg bw , Rat

ZII(0t2tA): ENIE Soll 8AIZH Y, = 52/F 455 S0 4.0 mi/kgl & =&F2 2 &1

L ES 2, 228 21t 818, Rabbit

E2(0t2HH): NOAEL2 AJIS UM 24 K= S0l JI=0t0 167 mg/m 2 LIEHE, Rat
(X=3er 8=}



47 L2255 FHEE, HIA(SAA £X 22) CH0l  EH=2L- =012 ) NOAEL(12-week rat) = approx. 12,500-25,000 mg/kg—bw/day
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2-OlE &bt SIERY =els
KAk, (c=6-19)-JIXI &, YItLI XA =els
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2-FEl= S48 =els
Ol &AHSLEIEHE =els
AElE EtgtA, HAE AIIH U 2o 3tstd HES 222 = US. SBSHE 0.696 mPa/s
25 C
Jalel S&T: 0.86 mm2/s @ 20degC (expolated calculation)
(E=Rulbsl] EtSt=A R, HHE &I QAN Qo 3t5fd HES 222 £ A3, SBLHE 0.64 mi/s
25T
DA A5H0| S0l & =els
Tl ZTEZ A0tY t=2els
C.l. A N4 48:4 NI =)
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2-OIE &AL, S ERY =S
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2-FEl= sS4 =S
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LC50 843 mg/4 96 hr

LC50 > 100 mg/¢ 96 hr Carassius auratus (OECD Guideline 203)

LC50 10 mg/2 96 hr Pimephales promelas (OECD Guideline 203. GLP)
LC50 2.6 mg/£ 96 hr (OECD Guideline 203)

LC50 5.1 mg/2 96 hr

LC50 > 99 mg/¢ 96 hr JIEt (Oryzias latipes, OECD Guideline 203, GLP)
NOEC = 100 mg/£ 96 hr Danio rerio

(OECD TG 203, XIz=4!, &=)

LC50 > 100 mg/£ 96 hr Lepomis cyanellus

(Danio rerio, Xl4=4!, OECD Guideline 203, GLP, R At2Z CAS no.7023-61-2)
LC50 54000 mg/2 96 hr Oncorhynchus mykiss

(RIs=4l, &=, GLP)
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LC50 > 500 mg/4 48 hr Daphnia magna

EC50 4.7 mg/4 48 hr Daphnia magna (OECD TG 202, GLP)
LC50 3.6 mg/2 24 hr (OECD TG202)

LC50 1.8 mg/¢ 48 hr Daphnia magna (Ceriodaphnia dubia NOEC 1.0 mg/L (0.96mg/L)
7days)

EC50 71 mg/2 Daphnia magna (OECD TG 202, GLP)

ECO = 500 mg/£ 48 hr Daphnia magna

(The test follows the EU Directive 79/831/EEC, KI4=4!, & =)
EC50 > 100 mg/4 48 hr Daphnia magna

(OECD TG 202 , XIz=24l, &=, GLP)
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(R4, =)

=3

U

o)
BA

olo

ol

N

Fu
&
olo

>
U
SO

olo

olo

>
U

Xt
EC50 > 50 mg/£ 72 hr Selenastrum capricornutum

EC50 4.9 mg/¢ 72 hr Selenastrum capricornutum (EPA OTS 797.1050, GLP)
EC50 1.3 mg/¢ 48 hr (OECD TG201, GLP)

EC50 2.6 mg/4 96 hr JIEL (marine invertebrate)

EC50 68 mg/£ 72 hr Selenastrum capricornutum (OECD TG 201, GLP)
EC50 > 100 mg/£ 72 hr Desmodesmus subspicatus

(OECD TG 201, K==4], &=, GLP)

ErC50 > 100 mg/£ 72 hr Isochrysis galbana

(Pseudokirchnerella subcapitata, Xl4=4!, OECD Guideline 201, GLP, A2 2 (CAS
no.7023-61-2))
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BCF 0.55 ((257T), Cyprinus carpio(Fish, fresh water), 2mg/I)

BCF 25.9
BCF 1
A=zeS
01< 3.6 BCF

(BCF)

01< 6.9 BCF

(4/kg, Conc./dose: 0.03 mg/g)
01 3 BCF

(Oncorhynchus mykiss)
(BCF)

24.7 (%)
=t
100 % 28 day (ISO DIS 9408 SJ|14 M=2cHAlE, GLP)

90 % 28 day (Ol=dH&, OECD TG301F, GLP)

70 ~ 80 % 28 day (ISO 14593 CO2 headspaceAl&, GLP)

28 day (2714, &4 £21iX))
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H=4AE NOEC56d>1.3mg/L
2tE =4 AIEUS EPA 600/4-91-003 21t NOEC=1.17 mg/L

b
elenastrum capricornutum, NOEC96h=3.4 mg/L XlZ4=4l EPA 1985, GLP

- NOECOncorhynchus mykiss = 10 mg/L, LOEC = 32 mg/L 60d
Z: NOECDaphnia magna = 16 mg/L 21d OECD TG 211, GLP
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