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2LHGIH 225HAIR

NEot) Ax8 ZFA0 MESHAIR

molorg 22 & Z2A0 |F2ASHAIR

HFSEXt A= MEHA00 MESHAIL

gl EHS2 285| ti==36t0 HEF| L0t SA EE ZEII0 &S sALE HES| iXIsH
A2,

2LHGIH 225HAIL

NEot) AXx8 FA0 MESHAIR

malorg 22 & Z2A0 |F2ASHAIR

2LHGIH 225HAIR

NEdot) Ax8 ZFA0 MESHAIR

Wokore 22 & Z2A0 |F2ASHAIR

HFSEXF A= MEHA00 MESHAIL

gl EHS2 285| i3t HED| L0t SA EE ZEII0 &S sHLE HES| iXIsH
A2,

oL SHEtEE LEI|E, M2 LEIIE S
=UHRE

2-SEt= 24 Xzes
SAE25tE SE LIZE (4%)(Naphtha

(petroleum), hydrodesulfurized heavy) t=els
ZEHAE A5G0 E2t01E TWA — 1ppm
NEZH A= TWA - 25ppm  STEL - 50ppm (3181 %)
HIEtOICIEeI S TWA - 10mg/m3 BIE0I2IERIS
CALCITE nags
C.lI. A QB 34(C.I. PIGMENT ORANGE 34) Xegs
C.l. M XA 48:4 nzg9s
EEnE TWA - 10mg/m3 Z3cIMe0IAE
gk &k, A2 M-I S(FATTY ACIDS,

VEGETABLE-OIL) NERS
43 L25 SHEE, HIA (A8 =X 22) CHol

HIE, #WELIEStS 2 (QUATERNARY AMMONIUM... Tzgs
2l AIEH(LECITHIN) =g
ZE 2-0lE s arst X=es
2-Ethylhexanoic acid cobalt salt rzee
-0 AN, SIERS rzee
XAk (c=6-19)-JtXIE, YItLIZS TWA - 1mg/m3 %2t 2 2| 3at2

ACGIH 7 &

2-FE= F4 =g
*=AEE5E SE LHIE (4 %)(Naphtha

(petroleum), hydrodesulfurized heavy) R8s
T Q15101 S2H0I S TWA 1 ppm
NE2 A= STEL 50 ppm
ANEZ A= TWA 20 ppm
HEIOCIECIS TWA 10 mg/m’
CALCITE = els
C.I. A QB 34(C.I. PIGMENT ORANGE 34) l2gs
C.l. MA M 48:4 n=els
EEnE n=ols



g & A28 -D|S(FATTY ACIDS,

VEGETABLE-OIL) NS
AR} Y23 SEES, HIA (=24 2X 22) Ol

OiE, WELIOIE 22 2 (QUATERNARY AMMONIUM... izgs
el AIEH(LECITHIN) =
ZEs -0l atat INE=E=r8=
2-Ethylhexanoic acid cobalt salt rzee

2-2Et= S48 n=els
=AEE5E SE LHIE (4 R)(Naphtha

(petroleum), hydrodesulfurized heavy) Neels
TEM AIGt0IER0IE g
NEEH A= 80 mg/L(A® = 1,2Cyclohexanediol with hydrolysis, L& SS Al THF),

8 mg/L(AH Cyclohexanol with hydrolysis, & ZZ Al M H)

HEIOIZIERIS Tegs
CALCITE n=els
C.I. A QB 34(C.I. PIGMENT ORANGE 34) Xegs
C.l. A MM 48:4 =
EENE =g
gk &k, A2 H-IIS(FATTY ACIDS,

VEGETABLE-OIL) NEeS
43t 22E SHEE, HIA (=4 =X £2) Tl

HE, HELIOIE2HS E(QUATERNARY AMMONIUM... a2gs
el AIEH(LECITHIN) =
ZE 2-0lE s arst Xzels
2-Ethylhexanoic acid cobalt salt rzee
2-Ml2E LA SIER S Xzels
ek (c=6-19)-JtX &, LIHUES tegs

et E801&

2-2Et= S48 n=ls

2225 E 52 LIZE (4 3)(Naphtha

(petroleum), hydrodesulfurized heavy) Neels
TEM AIGH0I =0l g
ANEZ28 A= n=ls
HEIOICIERZIE Ha2gs
CALCITE n=ls
C.I. A QEIX| 34(C.1. PIGMENT ORANGE 34) legs
C.l. A MM 48:4 izge
EENE izge
gk &k, A2 M-I S(FATTY ACIDS,
VEGETABLE-OIL) NEeS
43t 22F SHEE, HIA (=4 =X £2) Tl
He, HELIOIE2S E(QUATERNARY AMMONIUM... iHa2gs
2l AIEH(LECITHIN) =g
2 2-0 Atk n=els
2-Ethylhexanoic acid cobalt salt rzee
2-OlgElatdt SIERS Xzes
ek (c=6-19)-JtX &, LIHUEL tege
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47 LD E SIS, HIA(E=AM =X Z2) 0l X288
HE, HELIOIE2S 2 (QUATERNARY AMMONIUM. ..
&I AIEH(LECITHIN) neels
2E 2-M e Atk n=els
2—Ethylhexanoic acid cobalt salt A=A S
-0l A SIER S n=els
Xgtak (c=6-19)-JtXIE, LIILIZS n=els
EU CLP
2-2El= =S4 2
= AEESE FF LZE (M R)(Naphtha 1B
(petroleum), hydrodesulfurized heavy)
IDEA AHGH0IE20I & N=els
N2 A= n=els
HEIOICIERZIS n=els
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C.l. M XA 48:4 INT=AS]

EENE INT=AS]

g &b A28 -DIS(FATTY ACIDS, INT=AS]
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43t 22E SHEIE, A (s=ad =X 23) Tol XIEUS
ole, HELIOIE2S S (QUATERNARY AMMONIUM...

2l AIEI(LECITHIN) INT=AS]

9!—* 2— O.HEIG“& 3 X}E 2

2—-Ethylhexanoic acid cobalt salt
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2-0l At SIERS INE=Rerd=)
K ehat, (c=6-19)-JtXIY, LIILIXH N=els
MAHEZROIYS
-2z 54 nzgs
= AEESE FF LIZE (A 3)(Naphtha ** EU CLP: 1B
(petroleum), hydrodesulfurized heavy)
I EA AGHOI S0l & AEZ Ul 022 0|28 SASHBIO0| AIE 210, 84 OECD TG 471
AME2 U IZRS HLNMESE 0|SS SEXNSHBOI AIE 20, HAZEHC 22 2AHA

0l 84 OECD TG 476, GLP
ANg2 L ZRF N0 SMEH 242 S& DNA E4AIE 20, HAZEH R 2
Hglol 84

ANg2 L ZRF NZE 0128 SMMOIAAE Z0, HAIZEH S SR 2810l S4

ANEZ A= A2 L DIMEE 0128 SAHSHBOANS Z 0 A= EH |FR01 2248101 S40ECD
Guideline 471, ZR{F HHZANMEESE 0I18& = HABOIAIEZ U HALZEA S0 &2
810l 84OECD Guideline 476, ¥M W £RFE St SMN OldAIEZ N S4

2 o s= U

&r

HEINZIERIS in vitro — &HHI2I0LE 0|88 SASHHO0| AIE: SH(S. typhimurium TA98, CHAMEH S Al =
Heiol), OECD TG 471, GLP
CALCITE n=els

o
C.l. MA Q@IX| 34(C.I. PIGMENT ORANGE 34) X288
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ATt SR8 SHES, HIA (A =X 22) THO
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ole, HELIOIE2S S (QUATERNARY AMMONIUM...

2l AIE(LECITHIN)
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2—Ethylhexanoic acid cobalt salt

-0l AL, BERY
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C.l. MA Q&IX| 34(C.I. PIGMENT ORANGE 34)

g & A28 -DIS(FATTY ACIDS,
VEGETABLE-OIL)

ATt Y28 SHES, A (A4 X 22) THO
olg, HELIOIE2HS S (QUATERNARY AMMONIUM...
2l AIE(LECITHIN)

ZE 2-0 E = atat

2—Ethylhexanoic acid cobalt salt

2-OlE s ArA BlE S

X, (c=6-19)-ItXI &, LU=
S¥ 5¥E) 54 (13 &)

AE2 Ll OIME2 0|86
TG 471, GLP)

A& 2 L ZRF(Chinese hamster) S X[ 0] A Al S
(OECD TG 473, GLP)

AME2 U ZRI(HS) MIEZ2 DNA &4 L

(OECD TG 482, GLP)
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OIAIE Z 1t THAF 28 |01 280l SH(0ECD

Z0 AL 28

in vitro — &tEI2IOLE 0
TA98, TA100, CHAMZ A Al 2 gL0l)
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CHAFZE S 2t318101), OECD TG 476, GLP
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INT=AS]
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HEE HYCZ IFMASE Alg 21, Ras a0l 225X 3 NOAEL = 1,000

ma/kg bw/day
OIPAS HAOE 32F FPMASH AE 21, K8t

3,570(==21), 1,785(&31) ma/kg bw/day

ot
5=

G0l 2E X NOAEL =

HEES 0| BSH LESH/ZIIS LA Z Y SA 20 24, H0f S Bt S0 22 E
(NOAECmaternal toxicity=250 mg/kg bw/day, NOAELteratogenicity=500 ma/kg
bw/day)(OECD Guideline 416, GLP), Je2iLt YBtSHol 0|, Ml L et 2ee

SH2 0lLIEZ 2JEHXAS

& g2 =2 SHolA 1000 mg/kg bw/d2l

ro

H BTN YA F= gy

Jn
0x

9|

0l
&

LIEF

LIXl %S, OECD TG 422, GLP

0l 7o) =2 SOl M, 2 % €O NOAELS 25 1000 mg/kg/day® 2+ &, rat, OECD
TG 414, GLP

H2es

H2es

MNSH gS

WEIXOl MAIYE BEEK US

HENN B A2 SLH2Z S A2 0 24T

A, Ao Y YA IS0=E 0l AUS
clAElE S0 & &R Fo UE LY S0l SSS 0IXK LAS, rat
INT=AS]
INT=AS]
INT=AS]

NOAEL (P-generation) : 300 mg/kg bw/d (&) Mol T=2H,
600 ma/kgUl A Wistar FOHA BRI Al2tE =21, 1A AR

2-ethylhexanoic acid2
AMMAlZAS JI—)\/\|512
o E o4 MO

a
=

SLE SO & +=Z0AM 2-EHAE =Rct= S M MES 24 AL, Ot & BtA &
ScIX DIe0IEHMA XIE & Btet 201 M7 &4 & 22s XIHAIZ(300 mga/kg )

Wl

Mo 2,0l H7= =& &4 SoF 2-EHASl EE0 =& & & Fischer 344 SH =0l A
JIe S JE0| AS0| LIEtY. HEQ e =4 NOAEL2250 mg/kg/day, 2 NOAEL2
A SHE JIECZ 250 mg/kg/day¥!., rat
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C.l. M XA 48:4

EENE

J

e & A28 -DIS(FATTY ACIDS,
VEGETABLE-OIL)

ATt Y28 SHES, HIA (=4 =X 22) THO
0 g

ole, WELI0IE2S SH(QUATERNARY AMMONIUM...

2l AIE(LECITHIN)

ZE 2-0 E = atat
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UCE HHOR 3N BYFIISH NS 2, HIZYH 52, o7 YW, 22, ¥2 M
wigh MZ24, B 2 HA0| LIEFE OECD TG 403, GLP

MEUA S0 oI5 AIITO ZE2 SO LIEHL.

DIRANA 55 A2 L Hol Y&S 2o, S2O 01 0| AS. A JIEE X
25

24N EY AT 2 BHOAN M 2 I AT UM L 220 IS0 SSUAH B
2012 S0 YBKOR LEHLICH B4 RTE YBKOR o5 SO Y & 3 B2 )|
2 SOt IISECH AN HAE QF O AT BHRRE HMHAI L KA 2 1 Al2t0f
2E S2UM 2AE SEB0| BECACH £E 512 B, P S22 SIS 58 2502
LIEFACH =5 5 2 LMol 2E S0l IAHOZ S=EYCH / PHA S2S S0 A
A= 0lAS SRARIT UCH(HE / +24/2% / OECD TG 403 / GLP)

H2es
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e
[o]]

tolEetol &

HEOICIECIS

CALCITE

C.l.

INE A
VEGETABLE-OIL)

47t 22
g, HELI0IEtS

Gl

A @l Xl 34(C.I. PIGMENT ORANGE 34)

S(FATTY ACIDS,

St S, HiA(=a4b X 22) Tl

(QUATERNARY AMMONIUM...

2l AIE(LECITHIN)

2425 O—(f| & 3l AFAH

(A}

2—Ethylhexanoic acid cobalt salt

2-0il & S Ak A,

KA (c=6-19)-

rF

toiel

CALCITE

C.l. MA Q&IX| 34(C.I. PIGMENT ORANGE 34)

SIERY

Mg, 2oL =g

=& LZE (A1) (Naphtha

hydrodesulfurized heavy)
o5tolEetol &

HEHOCIELCIS

C.l. M XA 48:4

EENE

g & A28 -IIS(FATTY ACIDS,

VEGETABLE-OIL)

4XF &
HE, HELIOIE2tS

—

=
o
=

=

ol

SHE S, HIA(:A4 =X 22) CHol

(QUATERNARY AMMONIUM...

DIRAE UHACZ BISHRSH AE 21, 231 0IRA= HS 24, HS /\L FO| IO}t
SOLE. Oty g2t H2E, 3029 249=0| LEtY LOAEL = ca.1,717&=A 2,340
ma/kg bw/day

HEE Aoz 133 BtsFRASH AIE 21 22 D=sS 0l A 10%016H2] MES2 42,
D-NsTUHA 222 JssS 2R $LS. AHLEN ANHNH=E SHESZ K& I}OIJ} AU
1, AAsH oY HEY Edd S2 SAH BHH0| HAE. NOAEL* 500 mg/kg, €2 MBS
24, H, AZ YOl YR HEEACL 0| DEE ST DESZHH FHOE
25 2RUX %3

HEE 0|88 SI=3RASHAEZ 0 KOst 0| 2E L X LENOAEL=143 mg/kg
bw/dayOECD TG 408, GLP,(ZX:ECHA) /

Olotd BI=2E5US4(SI], 90Y, B2 MAEL =) NOAEL 100 ppm (rat-2t), NOAEL 250
ppm (rat—A1 ), NOAEL 625ppm 014} (DI A) (AFIOHREH0I 8l GLP S4 AlE, 2017)
Z2(0t2rE): 12 15 ZR(AF2) E0 Y-H2Z Pentaerythritol2l £0i= 20 1000
mg/kg bw/d ES+ENK HEUA & j4EID1 EfoH 2HI2FIIEE, HEHE 2 =Z0MS
HEI|2 80| &5 X 28, NOAEL=1000 mg/kg-bw/dayZ 2t=&, Rat, OECD TG
408, GLP

rzee

nzee

AR(2HY): "FE O ASH0| 2&E, Rat, OECD TG 453

sa(0t2rd): XIg =0l F&0l XS T X £E, Rat

A 2(2H4): NOAEL=8000~10,000 mg/kg bw , Rat

ZI(0t2rE): ENIE Soll 8AIZ2H Y, = 52/ 455 S0 4.0 mi/kgl 8% +=F22 Il &
E&t 20, o8 g1 S, Rabblt

E(0t2HE): NOAELS AJIEUHAM 24 Xt= S0l JIx3604 167 mg/m 2 LIEHE, Rat
rzele

Br= - & 22 0 NOAEL(12-week rat) = approx. 12,500-25,000 mg/kg-bw/day
nzee

Z2(0t2HE): NOAEL(male rats)=61 mg/kg/day(2t¥ 3l), NOAEL(female rats)=71
ma/kg/dayived) (2t 3}), LOAEL(male rats)=303 mg/kg/day(S4l &5 24, MESIH &2
A, 14 U Ot A Q), LOAEL(female rats)=360 mg/kg/day(S4l &5 24, MSSIH 24,
149 W Dt =), AL E, SO AN s HEIK $S, 1.5% EHAS S0{8t =2
MW SA HFe S0 H F 0150 AIXCIH SA 59 242 LXg, 02 Q82 &
o0l F&s & X 23S, EHADF SA & 1.5% 01612 s 0 A OIStd A0l =& & e, OF
PANM XNEHO0IL) Houst S8 MAOHK £, Rat, TSCA (1992)
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Al AIEN(LECITHIN)
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2—Ethylhexanoic acid cobalt salt
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(QUATERNARY AMMONIUM...
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LC50 843 mg/¢ 96 hr

=S

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

LC50 > 100 mg/¢ 96 hr Oryzias latipes

(R=4l, &=, GLP)

LC50 554000 mg/¢ 96 hr

n=Ads

LC50 > 100 mg/¢ 96 hr Lepomis cyanellus

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

(Rs=4l, &=, GLP)
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+A285E 2 LIE (4 R)(Naphtha

hydrodesulfurized heavy)
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g & A28 -DIS(FATTY ACIDS,

ATt SR8 SHEES, A (A =X 22) THO
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(QUATERNARY AMMONIUM...

I AIEN(LECITHIN)

2ZE 2-0l S At

2ZE 2-0l S At
2—-Ethylhexanoic acid cobalt salt
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U

FAEESE S UZE (4 2)(Naphtha
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C.l. MA Q&IX| 34(C.I. PIGMENT ORANGE 34)

El
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C.l. A
ORI

XM 48:4
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=clME
=clME

e & A2 & -IIS(FATTY ACIDS,

VEGETABLE-OIL)

ATt SR8 SHES, HIA (A =X 22) THO|
0 &

(QUATERNARY AMMONIUM...

@l Al €1 (LECITHIN)
2% oY S At
2% oY S At

2—-Ethylhexanoic acid cobalt salt

-0l AN, SIERS

-
U

-
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SR
0lo

0lo

INT=AS]

LC50 4.3 mg/¢ 96 hr JIEF (Crangon crangon)

EC50 71 mg/¢ Daphnia magna (OECD TG 202, GLP)
LC50 800 mg/¢ 24 hr Daphnia magna

EC50 > 1000 mg/£ 24 hr Daphnia magna

(XI==4l, &=, GLP)

LC50 446000 mg/¢ 48 hr

INT=AS]

EC50 > 100 mg/4 48 hr Daphnia magna
(OECD TG 202 , XI%=24l, &%, GLP)
LC50 1955 mg/¢ 48 hr Daphnia magna

C,I—A)
, 87T

n=els
ECO0 62.5 mg/¢ 48 hr Daphnia magna
(Directive 79/831/EEC, XI&=24l, &)
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EC50 68 mg/¢ 72 hr Selenastrum capricornutum (OECD TG 201, GLP)
NOEL 100 mg/¢ 72 hr J|Et (AIEZE : Scenedesmus subspicatus)
EC50 > 1000 mg/¢ 72 hr Pseudokirchneriella subcapitata

(OECD TG 201 , XI==4!, &=, GLP)

EC50 220000 mg/4 96 hr

X}EO-IQ

ITEA D

ErC50 > 100 mg/¢ 72 hr Isochrysis galbana

(Pseudokirchnerella subcapitata, Xl==4!, OECD Guideline 201, GLP, RAIZ2Z

no.7023-61-2))
EC3 > 10000 mg/¢ 8 day Scenedesmus quadricauda

C,I—A)
, 87T

EC50 49.3 mg/4 72 hr Desmodesmus subspicatus

(Method, XI4=41, &)

(CAS



N

2-2Eh= 24 X=es

2285t 52 LIZE (A 3)(Naphtha log Kow 2.1 ~6 (F&XI)
(petroleum), hydrodesulfurized heavy)

IEAE AG0IEet0l & =8

ANEZ28 A= log Kow 0.81

HEIOCIERCIS 01 —-1.7 log Kow

HEIOIZIERIS (log Pow, 23C)

CALCITE log Kow -2.12

C.l. M4 @aIX| 34(C.I. PIGMENT ORANGE 34) log Kow 10.64 (F&XI)

C.l. MA M 48:4 01 -0.1 log Kow
C.l. M =M 48:4 (log Pow, 23C)
EELE 01 —1.75 log Kow
22NE (log Pow, 25C)
gk &k, A2 M-I S(FATTY ACIDS, PN

43t 22E SHEIE, A (s=ad =X 23) ol XEUS
0 g

(QUATERNARY AMMONIUM...

Al AIEN(LECITHIN) A=A S
2ZE 2-0l S At A=A S
2—Ethylhexanoic acid cobalt salt N=ARS
2-0E S AtAt SIERH log Kow 2.64
Kl ehat, (c=6-19)-JtXI Y, LItLI XA A=A S
=2l
2-2El= =S4 A=A S
+AEESE S UZE (4 32)(Naphtha A=ARS

(petroleum), hydrodesulfurized heavy)

ZEHAE A5H0IEet01E INT=AS]

NE2 A= INT=AS]

HEtOCIERS BOD5/COD B d=oll= 100.9%

CALCITE INT=AS]

C.l. MA Q@IX| 34(C.I. PIGMENT ORANGE 34) X288

C.l. M XA 48:4 INT=AS]

=clME BOD5/COD COD, TOC 22 0AIZt 0%, 0%, 2AI2F 14%, 18%, 4AI2t 32%, 38%, 24Al2t :

92%, 93%
e &b A28 -IIS(FATTY ACIDS, INT=AS]

VEGETABLE-OIL)

43t 22E SHEIE, A (s=ad =X 23) Ool =S
0 & (QUATERNARY AMMONIUM...

2l AlEI(LECITHIN) N

ZE 2-0 E = atat Xt
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