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ATt SR8 SHEES, HIA (A =X 22) T
E o

(QUATERNARY AMMONIUM..

2)(Naphtha

g & A28 -IIS(FATTY ACIDS,

VEGETABLE-OIL)

ol

ATt SR8 SHES, A (A X 22) T
o

HE, HELoIEtS

Z 2|0l € 2l (POLYETHYLENE)
2-O AL B ERH
IARC
-2tz 54
+AEESE FE LZEH (M
(petroleum), hydrodesulfurized heavy)

EENE

(QUATERNARY AMMONIUM...

2)(Naphtha

g &b A28 -DIS(FATTY ACIDS,

VEGETABLE-OIL)

HE, HELOIEtS

Z2|0 28l (POLYETHYLENE)
-0l sl atdt SIERS
OSHA

2-2Eh= 24

S=AEESE SE LIE (4
(petroleum), hydrodesulfurized heavy)

Ol &t SHEIEHS
ogtol=etol=

Tep

ATt SR8 SHES, A (A =X 22) THO
E [eZ]

(QUATERNARY AMMONIUM..

2)(Naphtha

INT=AS]
INT=AS]
INT=SAS]
INT=AS]
INT=AS]

-
U

-
U

g0 g0 g0 §Q €@ g g
olo

olo

olo

-
U

2 A
-
0o 00

olo

-
U

INT=AS]
INT=AS]
INT=AS]
INT=AS]
INT=AS]
2

INT=AS]

-
U

-
U

Iz g 2w
0lo

0lo

1A (Ae
INT=AS)
INT=AS]
INT=AS]
INE=AS]
INT=AS)
INE=AS)
INT=AS]
2B

INE=AS]

-
U
Qe
olo

-
U
SO
olo

olo

-
U

-
U
g2 fQ
olo

olo

-
U

H
0o
i
g
x
e}
o
40

o
o



HEINCIECIE A=els
CALCITE A=els
=] INE=Rerd=)
2cME A=els
A & M2 H-I|S(FATTY ACIDS, N=els
VEGETABLE-OIL)
47 22 F SHES, HIA (A4 X 22) OO0l UH=8S
HE, HELIOIE2rS S (QUATERNARY AMMONIUM...
Z2|0 €&l (POLYETHYLENE) A=els
2-O AL BIERS g
ACGIH
2-2El= 54 negs
= AEESE FE LZE (A 2)(Naphtha INE=Rerd=)
(petroleum), hydrodesulfurized heavy)
Ol &HSHEIELS Ad
DA A5101E2t0l & Ad
HEINCIECIE A=els
CALCITE A=els
St A4
2clME A=els
A & AM2H-I|S(FATTY ACIDS, N=els
VEGETABLE-OIL)
47 22 F SHES, HIA (A4 X L22) U0l UH=28S
BIE, MELI0| S92l &(QUATERNARY AMMONIUM...
Z2|0l €&l (POLYETHYLENE) N=els
2-O AL BIERS negs
NTP
-2z 54 INE=Rerd=)
SAE85tE S LHIE (42)(Naphtha neos
(petroleum), hydrodesulfurized heavy)
Ol &HSHEIELS A=els
IEA A5101 &S0l & A=els
HEINHCZIECIE A=els
CALCITE A=els
= A=els
2cME A=els
A & M2 H-I|S(FATTY ACIDS, A=els
VEGETABLE-OIL)
47 22 F SHES, HIA (A4 X Z2) ol UH=28S
HE, HELIOIE2rS S (QUATERNARY AMMONIUM...
Z2|0l €&l (POLYETHYLENE) N=els
2-O AL BIERH INE=Rerd=)
EU CLP
2-2El= S4 2
+AEE5E S UZE (4 2)(Naphtha 1B
(petroleum), hydrodesulfurized heavy)
Ol AHSHEIEHS 2 (37 A& A0l 10um 0182l LRIt 1 % 0l
TEA AHBI0I =201 & INE=Rerd=)
HEIOCIERISE A=els
CALCITE N=els
EA A=els
2cME N=els
A & M2 H-I|S(FATTY ACIDS, A=els

VEGETABLE-OIL)

o
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ATt SR8 SHES, HIA (A =X 22) THO
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ole, HELIOIE2S S (QUATERNARY AMMONIUM...

Z2|0l €l (POLYETHYLENE)

2-0il & S Ak A,

SIERY

AH AL
(=R

=

|0l 24
o-2EHe S

FAEE5E SE LIZE (M 2)(Naphtha
(petroleum), hydrodesulfurized heavy)

Ol &t SLEIEHS

HEtOCIERS

CALCITE

StA
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EENE

g & A28 -I|S(FATTY ACIDS,
VEGETABLE-OIL)
ATt SR8 SHES, HIA (A =X 22) THO
o

ole, HELIOIE2HS SH(QUATERNARY AMMONIUM...

Z2|0l €l (POLYETHYLENE)

SIERY

(petroleum), hydrodesulfurized heavy)

HEtOCIERS

CALCITE

StA
="

=clME

g & A28 -DIS(FATTY ACIDS,
VEGETABLE-OIL)
ATt SR8 SHES, A (=44 =X 22) THO
[eZ]

olg, HELIOIE2S S (QUATERNARY AMMONIUM...

Z2|0l €l (POLYETHYLENE)

2-0il & S Ak A,

SIERY

**x E

=
OECD TG 476, S H O &4AIZOECD TG 473Z 1 LHAIRE RS2 2HI01 S 4, MA U

SAMOIMAIS, AMAISZY S

A2 L DIMES 0188 SAHSHBO0I Al
ANg2 L ZRF HHEAMEE 0188 SEX
0l 84 OECD TG 476, GLP

ANg2 L ZRF N0 SMEH 242 S& DNA EH4AIE 20, HAZEH R 2
Helol 84

ANg2 U ZRF ME

i

0128 SMHMOIMAIE Z0, HAIZEAHS SR 280l 34

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

A=els
invivo - LIRS MANIZE 0|88 SEX sHHO0| AIE: S4(rat, =21), OECD TG 478
invitro - Z2 & NXEE 0|88t M 0l4 AlE: S4(rat pleural mesothelial cells

p
(RPMC), CHAFZF & A 1S), OECD TG 473, EU Method B.10

in vitro — &tEI2IOLE 0
TA98, TA100, CHAIE A

INT=AS]

HEES 0|SE AL SHASEZ Y, SASY, SPIHE & &0 2EHX E3.

, 8

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

HEE Aoz FRMASH AIE 20, 228 Jako] 2E T X 22 NOAEL = 1,000

ma/kg bw/day

OIRASE AL Z 32F ZRMASH AIE 2, RoE
B

3,5670(%=21), 1,785(231) mg/kg bw/day

G0 2E X %S NOAEL =

= A2 A SHoIA 1000 mg/kg bw/d2l BHHl E0IA A = &Y S42| S LIE
LIl %S, OECD TG 422, GLP

0l A2 &2 GtOlA, 22X % EHOF NOAELE 25 1000 mg/kg/dayZ 2tF3, rat, OECD
TG 414, GLP

W

Y4l 6~18 L0l LB SN0 DL 900 mg2l Eai/kg HIZES S04t 2 EHOLO O
HB0 QIS MA IS B B SI= LIEHLIT %US. NOAELS M4l S5 o7
0l A 900 mg/kg bw/dayZ 2t3=&. JI0|S 2tel : OECD TG 416, GLP2I S L= SAt
NOAEL(Z 2= &) = 1600 ma/kg bw/day, S44 JIS0l 1600 ma/kg bw talcE 0= &4,
we XEN QS 01X 20, DX, BNt ME0 &S 0IXIX &S, rat, GLP
ZRIHBIS 2 MOHOI 20 421 2 22 HENN 27 AV YYLO2 LHAIVZD 2KI0H
S S5 4T, MA Y MADISHIE 0| YU

ZolMES S0f 8 22 FO e wE SH0l FFS 0K LAS, rat

W

W

W

W
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> 11.0 mg/LOIRUCt. OECD GHS Xl
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HEOICIECIS
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g &b A28 -IIS(FATTY ACIDS,
VEGETABLE-OIL)
ATt SR8 SHES, HIA (A =X 22) T
o

ole, MELI0IE2S S (QUATERNARY AMMONIUM...

Z2|0l €l (POLYETHYLENE)

2-OIESAA, SIERS

' 25E S LTE (49

AE 2)(Naphtha
ydrodesulfurized heavy)
A

(petroleum),

g & A28 -DIS(FATTY ACIDS,

FBHS, BIA(SAA 2K 22) CHO|

(QUATERNARY AMMONIUM...

|m 5
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0
og O
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-0l AN, SIERS

' 25E ST LTE (89

AE 2)(Naphtha
ydrodesulfurized heavy)
A

(petroleum),

EENE

e & A28 -IIS(FATTY ACIDS,
VEGETABLE-OIL)
ATt SR8 SHES, A (A4 =X 22) THO
o

olg, HELIOIE2S S (QUATERNARY AMMONIUM...
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Z2|0l €&l (POLYETHYLENE)

-0 AN, SIERS

12. &0l 0/l
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0o

Z2(0t2HE): 12 15 ZR(RAFH) E0 Y- 22 Pentaerythritol2 £0i= 20 1000
mg/kg bw/d S&+ENK HENAM &2 ACIH, EtY 28|12 J|IEE, HHE 82 +ZFUHAME
T2 F&0] 2E X %S, NOAEL=1000 mg/kg-bw/day& 2t==&, Rat, OECD TG
408, GLP

WEELS

FR(RHA): HE(2/42)E So 1012 SO TalcS ABE ASSH0 B2 58 21,
NOAELE 100 mg/ka/day R S. LEIXOl =4 Sl PAR0| §AO0, EHOR K2l
S S o 0lRls A BE2SES 2RSS, oIl B4 M2 B0l gls 30| & S8
o BN LS. HSOIN B S0i9 BBE P4 HeSHN 5= 81US, Rat, OECD
TG 452

S(ae): HEE 31, 6, 1218 SO 55 Jhss 22X 10.8 mg tale/m SEE 512 7.5
A2, 7 52 2t BB T4 6B 12K K2l JIPE O F IEE =2 NUES
LB, S22 50%)t & 08 2F X2l S0l ALSAC, ANRSE =52 SR8 4R35
E zog. = EE 24012 £2 = 10121004 B 4Z0| 25, Rat, OECD TG 452

Z7(2+4): NOAEL=8000~10,000 mg/kg bw , Rat

JO(ottd): ENIE Sall 8AIZ/ L, = 52/F 4565 S 4.0 mi/kgl 2 =E22 0| &
=8t 21, 228 21t 81E, Rabbit

E2(0tetd): NOAELZ MIIT UM 24 = S0l JI=6H0 167 mg/m 2 LIEHS, Rat
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2-RE= 2 LC50 843 mg/¢ 96 hr

= AEESE FF LZE (A 3)(Naphtha g
(petroleum), hydrodesulfurized heavy)

Ol &HSHEIEtE LC50 > 100 mg/£ 96 hr Carassius auratus (OECD Guideline 203)
ZEHAE A5G0 S0l & LC50 > 99 mg/¢ 96 hr J|Et (Oryzias latipes, OECD Guideline 203, GLP)
HEINCIERCIS LC50 > 100 mg/¢ 96 hr Oryzias latipes

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

CALCITE LC50 554000 mg/¢ 96 hr

=] LC50 89581.016 mg/4 96 hr Fishes species

g (QSAR, Xl==4l)

EELE LC50 54000 mg/¢ 96 hr Oncorhynchus mykiss

EEp (XI==4!, &=, GLP)

gk &k, A2 M-I S(FATTY ACIDS, PN

43t 22E SHEIE, A (a8 =X 23) ol XEUS
0 &

(QUATERNARY AMMONIUM...

Z2|0l€ &l (POLYETHYLENE) PN
2-Ml2E LA SIERS PN
B

2-2Eh= 24 PN

2 28s5tE 52 LIZE (A 3)(Naphtha LC50 4.3 mg/g 96 hr JIEF (Crangon crangon)
(petroleum), hydrodesulfurized heavy)

Ol &HSHEIEtS LC50 > 500 mg/4 48 hr Daphnia magna

IEA AGL0IE2H0IE EC50 71 mg/¢ Daphnia magna (OECD TG 202, GLP)

HEIOICIERCISE EC50 > 1000 mg/£ 24 hr Daphnia magna

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

CALCITE LC50 446000 mg/¢ 48 hr

=] LC50 36812.359 mg/4 48 hr Daphnid species

=g (QSAR model, QSAR model, & =)

ECRE LC50 1955 mg/g 48 hr Daphnia magna

EEpE (XI=4l, g=)

gk &k, A2 M-I S(FATTY ACIDS, PN

4Tt 22E SHEIE, A (s=Aad =X 23) ol =S
0 &

(QUATERNARY AMMONIUM...

Z2|0l €&l (POLYETHYLENE) nEels
2-Ml2E LA SIER S PN
=8
2-FEt= 24 PN
2285t 52 LIZE (4 3)(Naphtha s
(petroleum), hydrodesulfurized heavy)
Ol 4&HSHEIEtE EC50 > 50 mg/£ 72 hr Selenastrum capricornutum
IEA AGL0IE2H0IE EC50 68 mg/¢ 72 hr Selenastrum capricornutum (OECD TG 201, GLP)
HEINCIERZIS EC50 > 1000 mg/£ 72 hr Pseudokirchneriella subcapitata
HEIMZIERIS (OECD TG 201 , XI==4l, &=, GLP)
CALCITE EC50 220000 mg/4 96 hr
g4 EC50 7202.7 mg/¢ 96 hr Green algae
g (QSAR model, QSAR model, & =)
ECRE EC3 > 10000 mg/{ 8 day Scenedesmus quadricauda
EEpE (XIs=4l, g=)
gk &k, A2 H-IIS(FATTY ACIDS, PN
VEGETABLE-OIL)
288

43t 22E SHEIE, HIA (a4 =X £3) Ctol &
0 &

(QUATERNARY AMMONIUM...
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v
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J2
rz
rz
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Hn
I
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p=|
all]
£Q
[l

=4
2-FE= 24 PN
2 28s5tE 52 LIZE (A 3)(Naphtha log Kow 2.1 ~6 (F&XI)
hydrodesulfurized heavy)
Ol&+SHEIEHS PN
IEAE AB0IEet0l & n=els
HEINCIERCIS 01 —1.7 log Kow
HEIOIZIERIS (log Pow, 23C)
CALCITE log Kow -2.12
A 01 -9.4 log Kow
&M (log Pow, 25T)
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...

Z2|0l€ &l (POLYETHYLENE) n=els
2-0 sl Lka SIERS log Kow 2.64
2olld
2-2Eh= 24 X=es
4228518 53 LIZE (47)(Naphtha EAE
(petroleum), hydrodesulfurized heavy)
Ol &HSHEIEtE n=els
ZEHAh AGH0IERt0IE Xzes
HEINCIECIS BOD5/COD €7 M=Zdi= 100.9%
CALCITE n=els
=] n=els
EEnE BOD5/COD COD, TOC 22 OAl2t 0%, 0%, 2AI2F 14%, 18%, 4AI2F 32%, 38%, 24A|2t :
92%, 93%
g & MSH-I|E(FATTY ACIDS, n=els

43t 22E SHEIE, A (s=Aad =X 23) ol =S
0 el &

(QUATERNARY AMMONIUM...

Z2|0 £ &l (POLYETHYLENE) INT=AS]
-0l AN, SIERS INT=AS]
th dE2s=H
s=4
2-FE= S4 BCF 0.55 ((25%C), Cyprinus carpio(Fish, fresh water), 2mg/!)
SAEEstE S& UIE (4 3)(Naphtha nEels
(petroleum), hydrodesulfurized heavy)
Ol &t 3HEI Bt S INT=AS]
ZEHAE A5G0 Eet01E INT=AS]
HEHNCIEClE 01 0.3~ 0.6 BCF
CALCITE BCF 3.162
=g 01 3.162 BCF
s A (2/xg)
2clME 01 3 BCF
Xg &, Al2d-J|S(FATTY ACIDS, INT=AS]

43t 22E SHEIE, A (s=ad =X 23) Tol =S
0 =]

(QUATERNARY AMMONIUM...

Ec/0 2 & (POLYETHYLENE) INF=
-0 AN, SIERS INF=

Mol



= AEESE FF LIZE (A 2)(Naphtha n=ols
(petroleum), hydrodesulfurized heavy)

Ol AHSHEIEHE n=ols
TEA Q15101 E2H01E Xzes
HEIOCIECIS 83.7 01 28 day
HEIOIZIERIS (CO2 evolution)
CALCITE n=els

= n=els
EEnE 60 01 2 hr
22NE (TOC removal)
g & MSH-I|E(FATTY ACIDS, =8

VEGETABLE-OIL)

4Tt 22E SHEIE, A (s=ad =X 23) ol =S
0 g

(QUATERNARY AMMONIUM...

Z2|0l€ &l (POLYETHYLENE) n=els
-0l abit SIER S n=ls
ch EL0ISY

2-2Eh= 24 Xzes

2 28s5tE 52 LIZE (4 3)(Naphtha Xzes
(petroleum), hydrodesulfurized heavy)

Ol &HSHEIEtS n=els

ZEHAh AGH0IERH0IE X=es

HEINCIECIS n=els

CALCITE n=els

= n=els

EEnE An=els

g & MSH-I|E(FATTY ACIDS, n=els
VEGETABLE-OIL)

43t 25 SHEE, A (L4 X 22) OH0l UHEAS
HE, HELOIE2tS] H(QUATERNARY AMMONIUM...

Z2|0l€ &l (POLYETHYLENE) n=ols

-0l sl atdt SIERS X=es

OF. JIE Roll @&

2-2Eh= 24 Xzes

2 28s5teE 52 LIZE (4 3)(Naphtha zels
(petroleum), hydrodesulfurized heavy)

Ol &HSHEIEtE n=els

IEA AGL0IERI0IE Oifar: NOECOncorhynchus mykiss = 10 mg/L, LOEC = 32 mg/L 60d

22

223 NOECDaphnia magna = 16 mg/L 21d OECD TG 211, GLP
X8 NOECSelenastrum capricornutum = 32 mg/L 72hr OECD TG 201, GLP

HEHHEI E2lS xzels
CALCITE xzels
24 xzels
2eME xzels
Xlg &, Al24-|S(FATTY ACIDS, nzels

VEGETABLE-OIL)
4%t 2DE BB, HIA(SAN £ 2Z) Ol KRS

BIE, #ELI0IE 9t 2 (QUATERNARY AMMONIUM...
Z2| 0| 2 2 (POLYETHYLENE) nzels
-0 e AL, BE RS nzels

13. HIIAI =2 ALE

oh HOlg e
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