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CHAICH MAMIZSEOIRE AlIE 210, S8
INT=AS]

A2 L DIMEE 0128 SAHSHBOIANZEOECD TG 471, ZRFMNE SAXNS
OECD TG 476, S H O &4AIZOECD TG 473Z 1 LHAIRE RS2 2HIS0| S &, MA U

SAMIOIMAIS, AMAISZY S

A2 L DIMEE 0128 HECIOH=EAHSHBOIAIE Z2UOECD TG 476, 277 SA4H
AAIE ZOECD TG 473, LHALZEEH RTHAl S4, dH W E 0188
gZ 1 84 OECD TG 474, GLP

ANEZU OIMSS 0188 SAHSHHOIAIZOECD TG471, ZRF MEE 0|88 SA4X 0

S AIZOECD TG473 21 S4, UM ZRF S+HMEE 0/E8 AHAIZOECD TG474 2

o34

ANg2 Ll ZRF HHLAMEE 0128 SENSHHOIAIEZ2LOECD TG 476, GLP, tHAIE A
H 2R A42310l 84, AIE2 U DIUSS 0/13& SASHHOIAIZEZLOECD TG 471,
A A SRt 4208101 S8 /MMl W 257 HE71E 0188 AHAZEZ2BOECD TG

474, GLP, S4
AAlE 84 SIDS 1999, EHC 207 1998

A2 L DIMEE 0128 SAHSHBOASZ L, HAZENH HE0H R0 &28101 4
OECD TG 471, ANIE2t |l ZRF HHZANIEZS 0|2E SMMOIAAIZZ Y, HAZEH |20
22310l SH0ECD TG 473, A& 2 Ul BHEAMEESE 018 SENSHHOIAISE 2, AL
A US [ SEOECD TG 476 MXl W BAHY /=, OIRAY/+E 0S8 AHASZ W
24

SASHBHOANSE 2N S8, SSSAHYAMNEESE 018
=

o
02
=

4

Heg2azD 24, M

ogr

=2 oo, -/ —_
L == 8AH AHAIEZ N S4.
A2 L DIMES 018 SAHSHBO0IA
£ 0188t ~AIE S84 OECD TG 474

SZ SHOECD TG 471, Ml W Z2R7 HER

[E 2t EtHICIOE 0I26 SASHBOIAIZOECD TG471 21 S84, MAU 0IRA 2+
|ZE 0|28t ASHAISOEF 474, GLPZ ) SH2 2 LIEtY

Ot A lymphoma L5178Y cell2 0188 R&ESHAIE 210t 84, Chinese hamster
Ovary;CHOMIEZE 0|28t S OIAAIE Z210 S4, OECD TG476, GLP, OECD TG 473
OIRA SHHMEE 0|26 AMAIE 20 S4, ZRF 2LMEE 0188 Unscheduled DNA

synthesis;UDSAIE Z10t &4, OECD TG474, OECD TG486, GLP

AA10056-0000000115

Ag2 L DIMES 0128 SAHSHB0I AIE 20, 4 OECD TG 471
ANEg2 Ul ZRF HHLAESE 0128 SENSHBO0I AlE 20, HAIZEH S S22 2H S

Iz
0l 84 OECD TG 476, GLP
NEZ W ZRF2 Xt
Helol 84
ANg2 L ZRF NZE 0128 SMMOIAAE Z0, HAIZEH S SR 280l S4

Z0 AL EH |20 2248101 S80ECD

Ag2 L DIMES 0188 S

SHHOIAIEZ
Guideline 471, ZJ{J HHAMEES 0IS& RUEX SHBOIAIEZ Y HAZEH S0 &2
810l S4OECD Guideline 476, Xl LH LRFE 0IS& SMH OI4AIEZ L S4

invivo - LR F MANIZE 0|88 SEX sAHHO| AIE: S4(mouse, &/4321), OECD TG
484
in vitro — EtEI2I0LE 0]

S 0|8st SASAHHO| AIE: S4(S. typhimurium TA1535, TA1537,
TA98, TA100, CHAFE A H 2tH

|€10l), OECD TG 471, GLP
in vitro — EtEI2IOLE 0|88 A SHB0| AlE: S4(S. typhimurium TA1535, TA1537,
TA98, TA100, CHAFZH A& H 2 H18101)

=S

HE(H)E 0IBE L2YSH/ZDIEH/2ASE AS2Y EUE SE0| gls(eesy
NOAEL = 4000mg/kg, X J1& 4 NOAEL = 5200mg/kg, = J1& & LOAEL =

8200mg/kg)(OECD Guideline 415)

- HEE 0183 2KIH HASHAIBZIHOECD TG 416, GLP), DELH 24, IT 4 2
4, E 22O BE, AMAS, AU WAS, AY B, O], T2 TN, FUE, R, &
D, 223, A® 2W S0l 2EF (NOAEL FO, F1, F2=23 mg/kg (nominal), NOAEL

- SEE 0|26 2MU MASMHAIEZUH(OECD TG 416, GLP), (NOAEL F1 =4
=110mg/kg bw/day, NOAEL F2 2 =4&=339mg/kg bw/day, NOAEL FO/F1 &AI=SH
=110mg/kg bw/day)

=S



Jn
0

Ol &t 3HEIEt S HEES 0S8 AL SHASEZ Y, Sa48Y, SPIHE & &0 2EHX E3.

NOAEL= 1000 mg/kg bw/day(OECD TG 210)

HE 0IARE IAHE HES 012e LESH/ZEINEE AIEZH AFE R S0t BHot HS 2, 23K S0l

ZECA2L Il et B s 2F K #S(NOAEL=1 000 ppm)(OECD Guideline 414,

GLP)
-2 S A0ES 2HITH MASHAIE(NTP) 21, S2H 24, MAsS S92 S22 NOAEL(R2=4)=720
mg/kg bw/day, Ml 2H 242 NOAEL(F1, F2)=720 mg/kg bw/day, MAISH0 CHst A

sie 2N 2S,

HEE 0|6 YLSHAIE(OECD TG414) 20t 224 2 IS 0| 22X LS
NOAEL(Z)=100 mg/kg bw/day, NOAEL(ZIJ|& &)>200 mg/kg bw/day

OlaZzd A AE FHel ZIIEH AIENM ZIISEE2 AAX L, ANES22 HS St 24, 05 &8 S
O SH0| UASH, LAIE2 Mot EHOF AFZO ZIF S9| MAl S40| UAAS

|
HEE A2 1M MASHASZU(OECD TG 415, GLP), Zah & &4
o 23 24 22 (NOAEL(P)=853 mg/kg bw/day)
CE HACZ OIS MSHASZ U (OECD TG 414, GLP), 2H 2H 2AM JjggM
AR S (NOAEL(Z2 M =4)=400 mg/kg bw/day (actual dose received), NOAEL(ZZ =
)=400 mg/kg bw/day (actual dose received))

0x 10 »&

OtMIE - SO (/) UHACE MASHAIEZN, AE 24, O|AYXLMSIH Ne| 08
L 208 A 2AIF LHEFSH(NOAEL=900 mg/kg bw/day , LOAEL=1,700 mg/kg bw/day),
OIRAS HACE SSYSHAISZ D, EHOIRH 2A, =2 M- &2 LMUIE S LIEt
=HNOAEC=2,200 ppm, LOAEC=6,600ppm)(OECD Guideline 414)
=50 H=26)0les DsE0lMe SE0| HEE.

alel HE 2HIU MASH(EYEIE =&, EPA OPPTS870.3800)AI& 2 AlElE 2l DsE
(500ppm) DERI MHAl QU ot 2E SHEASS HECX LS. NOAEC(MA/UY /2R S
A)>=500 ppm HEE 0|88 LY SUASHAIE(OECD TG414) 20 AMMT} S 242
BMCL10(Z&)=5761 mg/m', 2H HS2AZ BMCLIO(2MSA)=2675mg/m

[ERulb] HEZE 0|8 2MIU ELMASHAISE(OECD TG416, GLP) Z 1t 500ppmDEX| A4l L= gt

AZHBEE FHSEADREGN US. FRHASH 5 NOELS MB2 4, 22H =0}

S2o& 2150 NOEL=100 ppm.
HEE 0|88 EULLSHASE(EOCD TG414, GLP) Z 1 2000ppmItXl I8 Hs2 22y
X &£8. 1000 E£= 2000 ppmOIA 2l AMIE MBS AI0F AotAH LIEHYE. 2HSSE2 1000 ¥
2000ppmOIl A Sl MZ &L Al2 A2 24 NOAEL(EI D1 & A)=2000ppm, NOAEL(2 MI/& <
S4)=500ppm 2 LIEIE,

DA AH5H0IE20l & HEE Aoz FRMASH AIE 20, 228 Jakol 2E T X 22 NOAEL = 1,000
ma/kg bw/day
DIRAE UACZ 323 ZRMASH AIE 21, K28 0| 2ELX 2S NOAEL =
3,570(=2), 1,785(22!) ma/kg bw/day

AZ2EE A= HEE 0|88 L2=s4/20|8dAE8Z0 S4 A0S 24, H0i MS S0t S0| 22
(NOAECmaternal toxicity=250 mg/kg bw/day, NOAELteratogenicity=500 ma/kg
bw/day)(OECD Guideline 416, GLP), JiLt LBtSAHO| HSH0|0, Al & gty 2
SH2 0ILIRZ ERHALS

Tl ZEZ Ao HEE 0|88 MALSSHATIYAEZ N, 22X, MAs, BHOtSEYE0| 2K 22
NOAEL= 1000 mg/kg bw/day(OECD TG 421, GLP)

2cME 2clMeS 2 MO 2™ =20 L 2 HENH 27 /A2 SAYEoZ & AI2-Z 0 2HICH
E S& M, MA L MAD|ISHE SE0| AUS.
22MelsS §0 & 2 FHel AE: dd SHO Fe2 0K KX LUAS, rat

ES Xlgat N=els

HEFYI =4 (18 & 5)

olEr= ENE 0|28 ARAS4H A8 =92, 8IS0l AMEATH, SFAZH 0 &2 =+
_AS
A S20M S5 AF3H AR S40 20X 2ACH

Cle-ogsla)Zed0lE N=els

LIOIEZLEZ A SEHSHCZ ERHN 2 =20 2FR0 HEotK %2

Ol AHSHEIEF S HES 0|6 SEHTIASHASZ D, AL S22 Hatet SAA SO g0l 2EE
X 2S0ECD TG 425

ERPEET MNZOIA JIE et I3, 2815 & SO 08 HES 205t 5 4F S40)
LIEt. S2 AE0A 0L &E0| LIEHE

-2 S A0ES DISAE 0188 SEJIH XA=24 A& 21 RD50 2818 ppm2 & £ A L= 2=2HX=20] OFd
2102 UErY
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28.9 mg/kg bw
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&l OECD TG408 Z 1t =& HelAANA 2, 222 Al
a2 2E L X XS, NOAEL #=31<69 ma/kg bw/day,

g
OIRAE 0I26H 90 SBIS=4AIE OECD TG413, GLP Z1t HMsSHN ASOZ
NOAEC<31ppm

ANE F 408 82 & AWM 2, 28, HIE0 S0 ACHD BEDEJUL2B, AZ0l

OIXI= S Ot &0l AFHIAS

SHE A OIRAS 0|28 Q0L 0OIUHEELSHAIEZBOECD TG 418, GLP, 28 &x5, &
OtBHAL 28, ESMTHE EE8E SFTAIH SHEY. MSSot, %“‘L” 2 EF gysts A=
o Chst Hat AZLM, 2 22 SIteh

500ppm 6 AlZHEY, 6 & =& Z0A HEFRSAMF R8st S & S5 BAREY &

HEZE (a2 902 OISt ERSAHAIER } 2=21SH T Of| A j_i AR L XS A AENN A

ofst S52&A & NOAEL=10,000 ppm900 mg/kg bw/d, LOAEL=20,000ppm1,700 mg/kg
bw/d OECD TG 408

HEE HACZ 90 ORI SHAIEZ N, CHYs s MO| XE, EXHEN SO, Al 2t
L AE 2 BItEEE. NOEL=1%900 mg/kg/day

HCEE 0|86 135 SEt=SHAIEZ M, 2 DS 400000m9500mg/m3NHKl AEH |
S, PR, SS9 a0l 2 X &2, NOAEL=9500mg/m3=1000mg/kg bw/day
ERIZ 042 NEHNANL BIESHOZ Qs S| 2EINH 2EFHUXNLS

M L SSHHAM 2HE =& Al SFAZFMH(AS 2, RE, &S, HYS, S0 XAl 8
2 SIS S)0| AEENE. SE OHH LEAN AS0|O2 Qe e &4 Ut 4~ QUL
D ENE 2YSHANEA RS2E QMY 2FDAL 221

EHE

0IB% 13F BIZAPSHASZD A3 HABES LIEHHS HOUSHN 85, 22
2N Z

HICH BH3E Jl=2 NOAEL=75 mg/kg bw/dayOECD TG408, GLP,

OIRAS 0128 13F SY=SEHASE 20 750ppm3.55 mg/LOI&HOIA 2 & MERH 5

JoF LIEH U O 2 RAYe|AA £ = |ofl Fa2 2L ES

NOAEC=1000ppm4.74mg/LOECD TG413, ECHA

HEE 0|88 22 UHSHOECD TG4242 =216t ATt 4F-133F, 200-800ppm =
?@%E{j}@@ O@% OppmsE0I &AM =5 SX= 80T @QE‘XIJP =g
¥S 200-800ppm2 OHCZEAE 22t 4%, 100%Z S5 SItE.

LOAEL=200ppm

OIRASE HACZ BISARSH AE 20, 2 0IRA= ME 24, HeE AES XD}
SOt otd &2t A5, 319 2AI/=0| LIELE LOAEL = ca.1,717&24, ca.2,3404=
mg/kg bw/day

HES A2 13F BHESHTRSH AE 2, 23212 DsZ 0l A 10%0(5t2 MBS A P
D-MsTOlA 232 &2 2 LS. ALEN JAHNE SHEZ R29&F XH0I1JF &

0, 25 otd ASH BN E2 SAMH BH0| 2ME. NOAEL = 500 mg/kg, L& HI%
2, O, AEO Qa0 28 ZELJUSL FEO| 2EE SsEIH DsZUHAMNS oz &
25 2RUAX %3

2

bw/dayOECD TG 408, GLP,(ZX:ECHA) /

HEE 0|88 RS PSHAIE 2N |olis S0 2E X ZSNOAEL=143 mg/kg

Ofgtd Bt=EASHE(SD], 90, Bt= MU EY-S) NOAEL 100 ppm (rat-2+), NOAEL 250
(rat-&1 &), NOAEL 625pp 014 (DFR2) (AFAFLA DR GLP S4 AlE, 2017)

ZR(HIBI=EN): HEE Sol 27 &8 20, XY X F&0| M= X &S, Rat,
Guideline for 28—-Day Repeated Dose Toxicity Test in Mammalian Species
SQ(HD|e=): XFEHO As0| 2HEH S X %S, Rat, OECD TG 412

t

—

): NOAEL=8000~10,000 mg/kg bw , Rat

o) ENIE Soll 8/\|7F/ = 5Y/F 45 S 4.0 mi/kgll E =F2=2 Il &
L, Sost s 9, Rabblt
): NOAELS AJITOA 24 K= S0 JIESH0 167 mg/m 2 LIEHS, Rat
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6 1.6 mm2/s 822 LAl E8J| KRME0l UAS = AS
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LC50 > 100 mg/¢ 96 hr Pimephales promelas

=]

0
0x
L]

A1 A0 2o stetd HES 222 = UAS. SEHEE 0.64mi/s

LC50 > 0.32 mg/4 96 hr J|Et (rainbow trout, =41, OECD Guideline 203, GLP)

X}EO{Q

ITEA D

LC50 > 100 mg/£ 96 hr Carassius auratus (OECD Guideline 203)
LD50 672 mg/¢ 48 hr Brachydanio rerio (OECD Guideline 203, GLP)
LC50 1474 mg/g 96 hr Oncorhynchus mykiss (OECD Guideline 203)
LC50 9640 mg/¢ 96 hr Pimephales promelas (OECD Guideline 203)
LC50 5540 mg/¢ 96 hr Oncorhynchus mykiss (OECD Guideline 203)
LC50 2.6 mg/¢ 96 hr (OECD Guideline 203)

LC50 5.1 mg/4 96 hr

LC50 > 99 mg/¢ 96 hr J|Et (Oryzias latipes, OECD Guideline 203, GLP)
LC50 527 mg/4 96 hr Pimephales promelas

NOEC = 100 mg/£ 96 hr Danio rerio

(OECD TG 203, Xl==4], &=)

LC50 54000 mg/¢ 96 hr Oncorhynchus mykiss

(R=4l, &=, GLP)

LC50 =1000 mg/¢ 96 hr (semistatic)

LC50 5012 mg/¢ 48 hr Ceriodaphnia dubia (other guideline: ASTM E729-80)
EC50 > 0.003 mg/4 48 hr Daphnia magna (Xl#=4!, OECD TG 202)



A
U

LIOIEZMEZA PN

ElEts LC50 > 500 mg/4 48 hr Daphnia magna

EC50 1550 mg/£ 24 hr Daphnia magna (OECD TG 202, GLP)
EC50 1800 mg/£ 48 hr Daphnia magna (OECD TG 202)
LC50 5102 mg/¢ 24 hr Daphnia magna (OECD TG 202)

OLMIE LC50 8800 mg/4 48 hr Daphnia pulex

a8 LC50 3.6 mg/¢ 24 hr (OECD TG202)

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

IEA AGL0IERI0IE EC50 71 mg/¢ Daphnia magna (OECD TG 202, GLP)

ANEZ28 A= LC50 800 mg/¢ 24 hr Daphnia magna

Tel ZEZ A0t ECO = 500 mg/¢ 48 hr Daphnia magna

Tl ZTEZ Aot (The test follows the EU Directive 79/831/EEC, Xl==4l, &=)

EELE LC50 1955 mg/g 48 hr Daphnia magna

EEpE (XIs=4l, g=)

E7 Xga EC50 = 1000 mg/{ 48 hr Daphnia magna

== ErC50 275 mg/£ 72 hr Chlorella vulgaris (OECD Guideline 201)
EC50 397 ~ 7582 mg/¢ 7 day Scenedesmus subspicatus (F=41)
EC50 579 mg/¢ JIEt (Pseudokirchneriella subcapitata)

EC50 > 50 mg/£ 72 hr Selenastrum capricornutum

EC50 > 146 mg/¢ 7 day JIEF (Blue algae, OECD221)

-2 EA0ES EC50 911 mg/¢ 72 hr Selenastrum capricornutum (OECD TG 201)
olaZzd 232 A%ﬁ@@%}@ﬂ@@b%@dﬁ 1(§cenedesmus quadricauda, reliability: 2)
OLMIE EC50 11798 mg/4 5 day Skeletonema costatum
aE EC50 1.3 mg/£ 48 hr (OECD TG201, GLP)
Ol et EC50 2.6 mg/¢ 96 hr JIEt (marine invertebrate)
IEA AG0IERI0IE EC50 68 mg/¢ 72 hr Selenastrum capricornutum (OECD TG 201, GLP)
NEZA= NOEL 100 mg/¢ 72 hr J|Et (AIEZE : Scenedesmus subspicatus)
Tel ZEZ A0t EC50 > 100 mg/¢ 72 hr Desmodesmus subspicatus
Pl T2 A0k (OECD TG 201, XI==4l, &=, GLP)
EERE EC3 > 10000 mg/{ 8 day Scenedesmus quadricauda
EEpE (XI=s=4l, g=)
S5 X EC50 = 1000 mg/¢ 72 hr Selenastrum capricornutum
L 2ol
=
(UlRSS= log Kow -0.32
Cle-og=a)Ze 0l E log Kow 7.94 (25 °C, pH = ca.7)
LIOIEZMEZ2A log Kow -4.56 (F=HXI)
Ol A&HSHEIEtE PN
HE oIARE HE log Kow 1.31
-2 EA0ES log Kow 0.81 (25 °C, pH=7, BASF standard method)
olaZzd 232 log Kow 0.05
OtMIE log Kow -0.24
ald log Kow 3.15
Ol £ log Kow 3.15
ZEHAh AGH0IERt0IE nEels
ANEZ28 A= log Kow 0.81
T2 ZEZAlord log Kow 6.6 (0I=zgt)
ECERE 01 —1.75 log Kow
22NE (log Pow, 25C)
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log Kow 4.89 ~ 5.98 (25T)
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INE=AS]

BOD5/COD (BOD5/COD ratio = 0.5, S Al M&5&, EU Method C.5)
BOD5/COD (BOD 5: 1.85 g 02/g test mat, COD: 1.92 g 02/g test mat, BOD5*100/COD:

96%, APHA Standard methods No.219 1971)
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BCF 25.9
BCF 1

X}EO{Q

ITEA D

(Oncorhynchus mykiss)
(BCF)

BCF 1.37 ~ 9.23
01< 3.6 BCF
(BCF)

01 3 BCF

BCF 10

(B2 :4.26, 523t:

83 % 28 day (OECD TG 301, GLP)

90.4 % 28 day (OECD TG 301G)

(EAl M=20H& EU Method C.5)

62 % 5 day (OECD TG 301B)

90 % 28 day (0Ol=dH&, OECD TG301F, GLP)

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

90 ~ 100 % 28 day (OECD Guideline 301 F)

< 10128 day

(02 consumption)
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mg/L s==4!, OECD TG 211

J_\I-
F:
F:0ryzi as latipes: NOEC, 90d, = 5 mg/L BHXI=4!, 2424F
d,
; OOOOOOO115

Daphnia magna : NOEC21 d=78 mg/L OECD TG 211

0 FDanio rerio: NOEC14d>100 mg/L OECD TG 204
28 S Daphnia magna: NOEC21d=100 mg/L OECD TG 211
By

: 7d-other: Toxicity thresholdScenedesmus quadricauda=1 800 mg/L

22 2: 28d NOECDaphnia magna= 1,106 - 2,212 mg/L, & &
aeruginosa= 530 mg/L nominal ECHA

222 NOECDaphnia magna=1660 mg/L, =&
OECD SIDS

ol &=1.00%106mg/LPHYSPROP Database, 20050 )

24N =
B=E=R

&7 et =4 A& NOEC56d>1.3mg/L

SHS =S4 AEUS EPA 600/4-91-003 Z I NOEC=1.17 mg/L

X2 Selenastrum capricornutum, NOEC96h=3.4 mg/L XI+=4! EPA 1985, GLP
0{&: NOECOncorhynchus mykiss = 10 mg/L, LOEC = 32 mg/L 60d

222 NOECDaphnia magna = 16 mg/L 21d OECD TG 211, GLP

X8 NOECSelenastrum capricornutum = 32 mg/L 72hr OECD TG 201, GLP
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