


(AE) N,N-

(DHTDMAC)

LAS
AO



C10-14

LAS
LAS

C12-15

AE
AE

DHTDMAC
DHTDMAC

DHTDMAC

N,N- N-

AO
AO



C10-14

LAS

LAS



C10-14 LAS

ABS
LAS 1964
LAS
! LAS
LAS LAS
LAS
LAS
LAS
LAS 10% 1%
2 0.05% 0.2%
8 20
LAS 48 1 1
4
LAS LAS

LAS

> LAS
6 7 86



LAS 3

LAS
LAS
LAS
LAS 1973
14.546mg/ 1977 9.1mg/ 8
50kg 0.290mg/kg/ 0.18mg/kg/
2 0.5%
300mg/kg/ LAS NOAEL
300mg/kg/ o 10 10
TDI 3mg/kg/
LAS 0.290 0.18mg/kg/ TDI
LAS
10 11 12 13
LAS
4 LAS 100mg/ /

14
LAS
15

LAS

LAS

1

LAS
1,575 3,400mg/kg 16
Hodge slightly toxic



Hodge

LAS

LAS
LAS
18 19 20
LAS
2 2 23
LAS
B C
AA

LAS

11

LAS

17

20

95
60%
69%

LAS

AA A



LAS

A B C
5 1998 2000 LAS
80u g/L 72% 10y g/L 50 g/L 2%
1 24
MBAS LAS
LAS
LAS
25
BOD
AA C 80
AA C 8
52u g/L 5 24p g/L
39u ¢/L 5
LAS
(MBAS) 80 0.1mg/L(100u g/L) % MBAS
MBAS
LAS
LAS 20 ,27 28 LAS
250u g/L
29
NOEC 360u g/L 30
MBAS LAS
LAS
AA C



MBAS BOD

( ) MBAS LAS
BOD NH,-N
% MBAS BOD
BOD MBAS
BOD
LAS 1998-2000)
20 37
20 13
1 0 0
o 1 1 1
10 50 100 150 150
(S
MBAS (1998
n=89
0 37 21 ( )
16
a N 5 :
3 2
0 - | = | I— |
0.02 0.05 0.10 0.15 0.3 0.5 >0.5
mg/L)




MBAS BOD NH,-N

BOD MBAS 1998 MBAS NH,-N 1998
1.2 1.2
® [ ]
_ 1t o 1t
é" 0.8 | . J o8 |
% 06 ° \f;o_e L e
g % g °
s 0.4 PY ° s 0.4 | ° 0 o °
02 | ° ° 02 | o .
L} ° B 1)
00&'.\..0 .\ Om."ﬂ. ® oo
0 5 10 15 0 1 2 3 45 6 7 8 9 10
BOD(mg/L) NH,-N(mg/L)
LAS
3mg/kg/ 0.290mg/kg/ 0.18mg/kg/
LAS
LAS
250u g/L 80p g/L

LAS




A~ w NP

~N o o

10
11
12
13
14
15
16
17
18
19

20
21

22
23

24
25

26
27
28
29

30

1983
p.63 p.64
Procter & Gamble unpublished data IPCS
1999 4
41 2 130-135
- IPCS - 3 1998 p.204

IPCS ENVIRONMENTAL HEALTH CRITERIA PRELIMINARY DRAFT LINEAR ALKYLBENZENE
SULFONATE(LAS) AND RELATED COMPOUNDS (NATIONAL INSTITUTE OF HYGIENIC
SCIENCES, JAPAN 1992) p.1-93

p.67

p.25 p.30

p.30 p.35

p.57 p.63

p.35 p.48

p.49

p.28

4 1988 75 79
p.21
p.64
Vol.21 1995 p.7,11
Prats, D et. al 1997 Removal of anionic and nonionic surfactants in a wastewater treatment plant with
anaerobic digestion. A comparative study, WAT. RES., 31 8  1925-1930
- IPCS - 3 1998 p.201
1985 OECD 4 LAS
34 2 131-136
6 1990 .55

Larson, R. J. et. al(July 1993) Kinetic and Practical Significance of Biodegradation of Linear
Alkylbenzene Sulfonate in the Environment, JAOCS, 70 7  645-657

Vol.22 1996 1997 p.5
Yamamoto, A., C.E. Cowan, D.C. McAvoy and E. Namkung, 1997. Aquatic Fate Assessment for
Consumer Product Ingredients in Japan, 10(2), 129-139
11 2000 8
Vol.22 1996 1997 p.6

ECETOC Technical Report No.56 Aquatic Toxicity Data Evaluation Appendix C : The Database,
December 1993 p.12-14
Environmental Risk Assessment of Detergent Chemicals Proceeding of the A.l.S.E./CESIO Limelette
Workshop, 1995 11
LINEAR ALKYLBENZENE SULFONATE
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10-14

C10-14

Linear alkylbenzene sulfonate (C10-14)

LAS
DBS

PRTR

1 24

CHs- CH; o-CH- CH, -CH;

SO,Na

n=5 11
m=0 4
n+m=7 11

CAS

25155-30-0, 26264-06-2,
68081-81-2, 2627-06-7,
27636-75-5, 26248-24-8,
28348-61-0, 28348-62-1,
27177-79-3

(3)-1906

LD, 1,575 3,400mg/kg
LD, 1,250 1,550mg/kg
LD, 98 298mg/kg

100 mg/L 100
0.01 0.05 0.1%

0.02 0.1 0.5%

0.5% 300mg/kg/
0.04 0.16 0.60%

2

2

30

Clo 13LAS_Mg 0.5 1.0 50%

0.dmL/ /
0.5%
LAS 19.7wth

6

0.005 0.025 0.125mL/ /

-

3

30 150 300mg/kg
0.1 0.5 1.0ml/kg

/ x 24

28
28

20% 30%

1% >
10% >

1

/ 15




0.01% =
24 0.1%
Maximization 5
LAS-Na -
0.05% 2% 0.01 0.05
0.1 0.5%
LAS 6
7
Rec-assay 8
LAS 100 1,000 mg/L
B. subtilis H17(Rec") M45(Rec”)
Cio.uLAS 2 10 40 200 800u g/disc
B. subtilis H17(Rec") M45(Rec”)
Ames test
100 1,000 10,000 mg/L
S. typhimurium TA1535 1536 1537 1538
E. coli\WP2B/r(try" try-her?)
10 25 100 200u g/plate
S. typhimurium E. col
0.2 4.0mg/plate
S. typhimurium E. coli
8
LAS 1% 0.1mL

S. typhimurium TA1535 1537
ddy

in vitro

50p g/mL

CpuLAS 05 1 5 10 20 50u g/mL




in vivo 8
ICR Wister SD
0.9% 9
1.13% 90
0.6% 9 2
13
9)
C,LAS  1mg/0.2mL/ 2 / x80
0.01% 100
0.02 0.1 05% 2 0.5% 300mg/kg/
0.04 0.16 0.60% 30
LAS 19.7wt% 0.005 0.025 0.125mL/ 3 /
10
ICR/JCL CD-1
300mg/kg/ -
0.05 0.1 0.5% LAS 1 2
10mg/kg/ 0.5mL/ -
0.03 0.3 3.0% LAS
- 3.0% 3.0 0.3%
04 2 10 50mg/kg -
2 0.01% - 11
3 0.02 0.1 0.5% -
6 12
100mg/ /day 4
13
LAS 2 10 20 100 200 1000 mg/L
48
1 24
- 20 1000 mg/L 1 10 mg/L 2 +

10




14

0.05% 0.2%
86
0.1% -
15
YC-LAS 3mmol 0.2ml 15
- uc 0.1y g/cm?/24hr
%3 C,LAS
- 0.1%
1/5
®S Cy 13LAS 3 6 40 250mg/kg
- 3
40 58% 39 56% 0.1%
LAS 19%
1C-LAS
30mg/kg 1 - 24hr
30,150,300mg/kg 1 - 4hr
34,41,36 J g/mL
30mg/kg 7 - LAS
1C-LAS
- 24 LAS-Na 91.5% LAS-Ca 89.0%
48 LAS-Na 99.4% LAS-Ca 95.6%
7 100%
16
14.546mg/
9.1 mg/

11




17

1
OECD 18
Closed OECD
AFNOR sturm Bottle
DOC 83% 62% 94%
59%
BOD 73%
CO, 77%
65%
HPLC 100% 100% 100% 100%
100%
100% 99% 100% 99%
100%
99% 86% 96% 100%
98%
2
19
-~ 2.5
- 1.8
3
LAS
- 21 31 24
- 19 23 20
DOC
BOD

12




LAS
50
- 99.3%
- 98%
- 98.5%
- 96%
S TT%
20 p.1926 1
%
99 Sedlak and Booman (1986)
98 De Henau et al. (1986)
98 Matthijs and De Henau (1987)
91 Matthijs and De Henau (1987)
99.5 Giger et al. (1987)
98 Berna et al. (1989)
98-99 Romano and Ranzani.(1992)
LAS 25%
10
LAS 90% 3
5 30

20

21

22

13




LAS
LAS mg/L | LAS M 9/g
1994 9 0.066 0.332
1994 12 0.142 3.38
1995 3 0.070 5.07
1995 6 0.089 3.71
1995 9 0.033 2.19
1995 12 0.126 3.47
1996 3 0.133 6.39
1996 6 0.133 3.29
1998 6 0.011
1998 10 0.011
1998 12 0.014
1999 3 0.024
1999 6 0.005
1999 9 0.010
1999 12 0.012
2000 3 0.010
2000 6 0.006
2000 9 0.005
1997
1998 2000 LAS
(1998-2000 )
55 km 4y g/L IND 6 ( 3.2y g/L)
13 km 39 u g/L]5-24 ( 12.1u g/L)
(max 32 km 52 Uy g/L -

60

~ 50

S0 |

T30 |
20 |
10 |

0 ‘ : : ‘ ‘ ‘ ‘ ‘
90 80 70 60 50 40 30 20 10 O
km

23)

24)

14




LAS

1998-2000)

1 0 0

37
|||||| ]
10 50

100 150 150
(b g/L)

MBAS

1998
( ) (n=89)

5
/ .

37
31
““\ 16
0.02 0.05 0.10

6
3 2
/3 IIII PR s B
0.15 0.3 0.5 >0.5

mg/L)

MBAS

11

25

15




21 NOEC 0.107mg/L
16 20 NOEC 0.741mg/L
48 LCy, 1.59mg/L*
96 LC,;, 1.09mg/L*
28 NOEC 0.251mg/L
96 LCy, 27.9mg/L*
NOEC 4.0mg/L*
96 LC,, 6.48mg/L*
NOEC 2.0mg/L*
30 NOEC 0.1mg/L*
42 LC,, 0.821mg/L*
NOEC 0.3mg/L*
48 LCy, 0.328mg/L*
NOEC 0.2mg/L*
48 LCy, 0.560mg/L*
NOEC 0.2mg/L*
24 LCs, 1.78mg/L*
NOEC 0.8mg/L*
% LC, 0.960mg/L*
NOEC 0.6mg/L*
9% 1 LCs 1.43mg/L*
NOEC 0.8mg/L*
9% 14 LCs, 1.80mg/L*
NOEC 0.8mg/L*
% 45 LCs, 6.24mg/L*

NOEC 1.5mg/L*

NOEC

26

16




ECETOC

/ ECs,
mg/L
C10-C16 P.promeals 96 0.86
C10-C16 C.auratus 96 6.17
C10 D.magna 48 29.55
C11 D.magna 48 21.15
C11.2 P.promeals 96 4.1
C11.8 S.capricornutum 96 29.00
C11.8 M.aeroginosa 96 0.90
C11.8 D.magna 48 5.60
C11.8 D.magna 48 2.70
C11.8 D.magna 21 1.67
C12 D.magna 48 6.84
C12 D.magna 48 5.88
C12 D.pulex 48 8.62
C13 S.capricornutum 96 120.00
C13 D.magna 48 2.63
C13 D.magna 96 2.19
C13 D.magna 21 1.11
Cl4 D.magna 48 0.68
C16 D.magna 48 0.11
C18 D.magna 48 0.12
ECETOC European Centre for Ecotoxicology and Toxicology of Chemicals
ECs, 50 /
LAS 100 300
“C-LAS C-
LAS
250u g/L
NOEC 360u g/L

27)

22

28
29

17




DOC
BOD
MBAS
NOEC
LDs,
LCs
ECs, 50
1
1983 p.21
2 p.25 p.30
3 p.63 p.64
4 p.64
5
6 - IPCS - 3 1998
p.204
7 IPCS ENVIRONMENTAL HEALTH CRITERIA PRELIMINARY DRAFT LINEAR ALKYLBENZENE
SULFONATE(LAS) AND RELATED COMPOUNDS (NATIONAL INSTITUTE OF HYGIENIC
SCIENCES, JAPAN 1992) p.1-93
8 p.30 p.35
9 p.57 p.63
10 p.35 p.48
11 p.49
12 p.28
13 1999 4
41 2 130-135
14 Procter & Gamble unpublished data IPCS
15 4 1988 75 79
16 p.67
17 1985 OECD 4 LAS
34 2 131-136
18 6 1990 .55
19 Larson, R. J. et. al(July 1993) Kinetic and Practical Significance of Biodegradation of Linear
Alkylbenzene Sulfonate in the Environment, JAOCS, 70 7  645-657
20 Vol.21 1995 p.7,11
21 Prats, D et. al 1997 Removal of anionic and nonionic surfactants in a wastewater treatment plant
with anaerobic digestion. A comparative study, WAT. RES., 31 8  1925-1930
22 - IPCS - 3 1998
p.201
23 Vol.22 1996 1997 p.5
24 Yamamoto, A., C.E. Cowan, D.C. McAvoy and E. Namkung, 1997. Aquatic Fate Assessment for
Consumer Product Ingredients in Japan, 10(2), 129-139
25 11 2000 8
26 Vol.22 1996 1997 p.6
27 ECETOC Technical Report No.56 Aquatic Toxicity Data Evaluation Appendix C : The Database,
December 1993 p.12-14
28 Environmental Risk Assessment of Detergent Chemicals Proceeding of the A.l.S.E./CESIO Limelette
Workshop, 1995 11
29 LINEAR ALKYLBENZENE SULFONATE

The Soap and Detergent Association, 1996
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AE

AE

C12-15



1983
AE
1994 AE

AE

AE
AE
AE

AE

AE 20

8,9) 9)

AE

AE

AE
AE

AE

AE

AE

4,5)

6,7)



AE

10
mg/kg/
AE

12-15)

AE

AE

LD, 544 2600mg/Kkg

slightly toxic

AE

AE

AE

60
69

AE
AE

0.476mg/ /

0.00952mg/kg/

[ 1
10

0.00952mg/kg/

18,19)

21,22) 10%

23)

10)

600mg/kg/
TDI
Hodge
AE
AE

50kg

11)

TDI

AE

16,17)

AE

20)



24) AE 99

25.26) 69 AE
AE
27)
AE
1999
LC/MS AE %)
12p g/L
5u g/L
29)
2 14p g/L
GC
AE 57
GC AE mg/kg
%) 10
81) 283
87% 248
0.23 0.11mg/L
AE
1999 AE
AE
AE
110p g/L %)
AE 12p g/L



mg/kg/

0.00952mg/kg/

AE

AE

110u

12y

AE



1983
Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates

Ethoxylates (The Soap and Detergent Association 1994)

1983 pl77 178
Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates
Ethoxylates (The Soap and Detergent Association 1994) p115-119

1983 p180
Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates
Ethoxylates (The Soap and Detergent Association 1994) p120-124

1983 p180

Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates

Ethoxylates (The Soap and Detergent Association 1994) p132-133

10)
1983

11)
1983

12)
1983  pl75 176

13) Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates
Ethoxylates (The Soap and Detergent Association 1994) p125-128

14) Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates
Ethoxylates (The Soap and Detergent Association 1994) p124

9)

p182-183

p183

15) Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates
Ethoxylates (The Soap and Detergent Association 1994) p125-129

16)
1983 p158-160

17) Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates
Ethoxylates (The Soap and Detergent Association 1994) p130-131,133

18)
1983 pl60-164

19) Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates
Ethoxylates (The Soap and Detergent Association 1994) p95-102

and Alkylphenol

2000

and Alkylphenol

and Alkylphenol

and Alkylphenol

and Alkylphenol

and Alkylphenol
and

Alkylphenol

and Alkylphenol

and Alkylphenol

20) Hodge,H.C. and J.H.Sterner, Tabulation of toxicity Classes, American Industrial Hygiene Quarterly,

5



December,93-96,1949

21)
1983 pl178-180

22) Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates and Alkylphenol
Ethoxylates (The Soap and Detergent Association 1994) p119-120

23) 11 2000

24)
1992

25) Fendinger,N.J., W.M.Bergley, D.C.Maavoy, and W.S.Eckhoff, Measurement of alkylethoxylate
surfactants in natural waters, Environmental Science and Technology,29,856-863,1995

26) Kiwiet,A.T. J.M.D.Steen, and J.R.Parsons, Trace analysis of ethoxylated nonionic surfactants in
samples of influent and effluent of sewage treatment plants by high-performance liquid
chromatography, Analytical Chemistry,67,4409-4415,1995

27) Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates and Alkylphenol
Ethoxylates (The Soap and Detergent Association 1994) p144-179

28) ; : : ., ,2000

29) P&G FE

30) 1983

31) 5 1998 7 29

32) Feijtel,D.J. and E.van de Plassche, Environmental risk characterization of 4 major surfactants used

in the Netherland, RIVM/NVZ report N0.679101025,1995



C12-15

AE

C12-15
Poly(oxyethylene) alkyl ether (alkyl C=12-15) PRTR

1 307

66455-14-9,66455-15-0
68002-97-1,68131-39-5

CH,(CH,), O (CH,CH,0),H CAS 68439-54-3,9002-92-0
n=11 14 27306-79-2
(7)-79
C15AE(6) 1)
LDs, 2,100mg/kg 2)
LDso >2,000mg/kg
LDy, >1,650mg/kg
( ) LDs,, >1,500mg/kg
C, AE(7)
LD, 2,600mg/kg
LDs, 2,000mg/kg
LDy, >3,300mg/kg
LDs, >10,000mg/kg
[ AE(11)
LDy, 544 1,077mg/kg
3)
- 4
(€ AE®) )

0.1 0.5 1.0%(13

—-0.5%
(C 41sAE(7)

)

0.1%(50mg/kg) 0.5%(250mg/kg) 1.0%(500mg/kg),(2 )

—-0.5%

(C  AE(6))

50mg/kg/ (13
(C  AE()

20 50mg/kg/
- 20mg/kg

(C _ AE(6.5)

0.2 1.0 5.0%(18

( )

(13 )
50mg/kg

) >




5)

C AEQ) o
15 20 100% 24
- 100% 15 20% 72
AE
(moderately) (severely)
1% (minimally) (mildly) 0.1%
7)
11 AE, C 2 20
20 100%
= AE
C AE(®7)
1% 10 100%
- 10% 1% (1 )
8)
C AE(9)
3/ 9 2
C EO5 18 14 AE Buehler Maximization
AE  Cy,13AE(3)
AE
Ames test 9)
2,000 g/plate 10)
S. typhimurium TA98, TA100,TA1535,TA1537,TA1538
E.coli WP2, WP2 uvrA
10 25p g/mL
DNA
0.25 100up g/mL
100mg/kg
17 AE




(C12-15AE(6.5) Cia-15AE(7))
500mg/kg (2 )

(C1o-15AE(6.5))

11)

5.0%(18 )
12)
AE 8% 13)
5 50 500mg/kg( 7 13 )
0.5 5 15%( 0 13 )
(CAE(6))
50 100 200mg/kg( 2 16 )
2 13)
(Cia-15AE(7))
0.05 0.1 0.5%( 6-15
—-0.5%
(Co-nAE(6))
1 10 25% o< 4 9
14)
15)
(CL,AE(3)) - 20%
(C,AE(6)) — 2.5%
(C,AE(6)) — 144
1 2%
(CAE(6) C1,AE(6) CLAE(7) )
52 55% 23 27% 2 3%




16)

BOD 74 28
17)
BOD 90 DOC 100 28
2 98
7 99 19
1998 1999 19)
20
AE b g/L )
0.73 0.15-1.8
2.0 0.36-4.9
1.8 0.48-4.3
2.2 0.36-5.3
4.3 0.70-12
21)
96 LCy 2.4 82mg/L
10 18
10
22)
30 NOEC  0.88mg/L
30 NOEC 0.32mg/L
30 LOEC  0.32mg/L
30 NOEC >5.15mg/L
23)

ICs >2500mg/L

No observed effect concentration
Lowest observed effect concentration
50% Inhibitory concentration

10




ECETOC

Life Stage (mg/L)

C10-12AE(6) Lepomis macrochirus Juvenile 96 ECs, 6.40
C11-15AE(9) Lepomis macrochirus Juvenile 96 ECs 4.60
Daphnia magna Juvenile 96 ECs, 1.14

Daphnia magna Juvenile 21 ECs, 0.93

C12-13AE Daphnia magna Juvenile 21 ECs 0.46
. . NOEC 0.24

Daphnia magna Life Cycle 21 LOEC 0.20

C12-15AE(3) Lepomis macrochirus Juvenile 96 ECs, 1.50
C12-15AE(9) Lepomis macrochirus Juvenile 96 ECy 2.10
C13AE(9) Lepomis macrochirus Juvenile 96 ECy 7.50
Microcosm system -—= 3 ECs, 2.10

Salmo clarkii Life Cycle 96 ECy 0.09

Microcystis aeroginosa Life Cycle 96 ECs, 0.60

Navicula pelliculosa Life Cycle 96 ECy 0.28

Daphnia magna Juvenile 48 ECs, 0.34

C14-15AE Daphnia magna Juvenile 48 ECy, 0.40
Daphnia magna Juvenile 48 ECy 0.29

Lepomis macrochirus Adult 96 ECs, 0.66

Daphnia magna Life Cycle 21 ECs, 0.37

Daphnia magna Life Cycle 96 ECs, 0.43

Daphnia magna Life Cycle 21 ECs, 0.28

Daphnia magna Juvenile 48 ECy 0.83

C14AE(1) Daphnia magna Juvenile 48 ECs, 0.14
Daphnia pulex Juvenile 48 ECy 0.10

C14AE(2) Daphnia magna Juvenile 48 ECs, 1.53
C14AE(3) Daphnia magna Juvenile 48 ECs 0.73
Daphnia magna Juvenile 48 ECs, 1.76

C14AE(4) Daphnia magna Juvenile 48 ECs, 0.24
Daphnia pulex Juvenile 48 ECy 0.21

C14AE(6) Daphnia magna Juvenile 48 ECs, 4.17
C14AE(9) Daphnia magna Juvenile 48 ECs, 10.07

ECETOC : European Center for Ecotoxicology and Toxicology of Chemicals

24)

11




10

11

12

13

14

15

16

17

18

19

1983 pl60 164
Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates and Alkylphenol
Ethoxylates (The Soap and Detergent Association 1994) p95 102

1983 pl64 175
Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates and Alkylphenol
Ethoxylates (The Soap and Detergent Association 1994) p114 115

1983 pl77 178
Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates and Alkylphenol
Ethoxylates (The Soap and Detergent Association 1994) p115 119

1983 pl78 180
Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates and Alkylphenol
Ethoxylates (The Soap and Detergent Association 1994) p120 124

1983  pl75

Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates and Alkylphenol
Ethoxylates (The Soap and Detergent Association 1994) p125 128

Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates and Alkylphenol
Ethoxylates (The Soap and Detergent Association 1994) p124

1983 pl75 176
Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates and Alkylphenol
Ethoxylates (The Soap and Detergent Association 1994) p125 129

1983 pl58 160
Environmental and Human Safety of Major Surfactants. Alcohol Ethoxylates and Alkylphenol
Ethoxylates (The Soap and Detergent Association 1994) p130 131

1992
,56-69,1990
Fendinger,N.J., W.M.Bergley, D.C.Maavoy, and W.S.Eckhoff, Measurement of alkylethoxylate
surfactants in natural waters, Environmental Science and Technology,29,856-863,1995
Kiwiet,A.T. J.M.D.Steen, and J.R.Parsons, Trace analysis of ethoxylated nonionic surfactants in

samples of influent and effluent of sewage treatment plants by high-performance liquid

12



20
21

22

23
24

chromatography, Analytical Chemistry,67,4409-4415,1995
, , : , ,2000

Kikuchi,M. and M.Wakabayashi, Lethal response of some surfactants to medaka Oryzias latipes
with relation to chemical structure, Bulletin of the Japanese Society of Scientific
Fisheries,50,1235-1240,1984
Dorn,P.B., J.H.Rodgers Jr., S.T.Dubey, W.B Gillespie Jr. and A.R.Figueroa, Assessing the
effects of a C14-15 linear alcohol ethoxylate surfactant in stream mesocosms, Ecotoxicology and
Toxicological Safety,34,196-204,1996

,38,523, 1992
ECETOC Technical Report No.56, Aquatic Toxicity Data Evaluation, 1993

13



DHTDMAC

DHTDMAC



1960

DHTDMAC

DHTDMAC

DHTDMAC
DHTDMAC

Quaternium-18 DHTDMAC

Quaternium-18

DHTDMAC

DHTDMAC
97 DSDMAC
DSDMAC
DHTDMAC
DHTDMAC
Cosmetic Ingredient Review
7.5

DHTDMAC
DSDMAC

DHTDMAC

DSDMAC

DHTDMAC

DHTDMAC
DHTDMAC

90 100

DHTDMAC

1

Quaternium-18

5

Quaternium-18

Quaternium-18 50

DHTDMAC

Maximization

DSDMAC

DSDMAC

International Cosmetic Ingredient Dictionary and Handbook, 8™ edition

DSDMAC

77-80

CIR



0.04 0.1 DSDMAC 9

DHTDMAC 136 HRIPT Human Repeated Insult Patch Test
2.5 DHTDMAC 4
CIR Quaternium-18 50 7.5
HRIPT 2
DHTDMAC
DHTDMAC DHTDMAC
1
2 2 DHTDMAC
1 0.023mg/kg/ 2 0.00044mg/kg/
DHTDMAC DHTDMAC
1 DHTDMAC
2 1 0.023mg/kg/  DHTDMAC
DHTDMAC DSDMAC 28
28
NOAEL 40mg/kg/ 100mg/kg/ 9 28
40mg/kg/
NOAEL 100mg/kg/
10 10
10 TDI
0.1mg/kg/ DHTDMAC 0.023mg/kg/ TDI
DHTDMAC
DHTDMAC
6)7)8) DHTDMAC
5
DHTDMAC
DHTDMAC
DSDMAC LDy, 2000mg/kg
Hodge slightly toxic o
Hodge



DSDMAC
Quaternium-18
7.5
DHTDMAC
DHTDMAC
DHTDMAC
DHTDMAC
DHTDMAC
2
°
°
DHTDMAC
10)
AE BOD
DHTDMAC
1.9y ¢/L

DHTDMAC

97
9 DHTDMAC

CIR
5 4
2)
DHTDMAC
11 60%
69%
AA A B C
DHTDMAC 95
0.6 0.9 day™ 10
DHTDMAC
1998 2000
A C 5 DHTDMAC
3.8y g/L 0.1y g/L
LC/MS
DHTDMAC

LAS



DHTDMAC 11p g/L

11)

BOD
BOD AA C BOD
80
/ DHTDMAC
DHTDMAC
DHTDMAC
DHTDMAC
DHTDMAC
DHTDMAC
12)
1995 1998
DHTDMAC 1314
NOEC 3,200u g/L
DHTDMAC/LAS NOEC 938y g/L
DHTDMAC
DHTDMAC
NOEC DHTDMAC
DHTDMAC
NOEC 938u g/L 10 NOEC
15 DHTDMAC
Mg/l
DHTDMAC
DHTDMAC
DHTDMAC

94



0.1mg/kg/

0.023mg/kg/

DHTDMAC

DHTDMAC

94 g/L

3.8u ¢g/L

DHTDMAC




DHTDMAC

2 DHTDMAC
DHTDMAC
1)
DHTDMAC
DHTDMAC (E)
. w 0.093mg/cm?
1.5kg 79
20mg/cm? 1.5kg 75000cm?
0.093mg/cm?
. DHTDMAC Wi 15%
DHTDMAC 15
. S W 13530cm?
160cm 50kg
1 13530cm?
e DHTDMAC 1 24 P 0.6
DHTDMAC E
E W X WF (%) X S X P (%)
0.093mg/cm? x  15/100 x 13530cm? x 0.6/100
1.13mg/
50kg 0.023mg/kg/
()
1) DHTDMAC

11x 10mg/L



DHTDMAC 2
DHTDMAC

11 x 107°mg/L x 2L/ x 22 x 10°mg/

50kg 0.44x 10-*mg/kg/
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DHTDMAC

Dihydrogenated tallow dimethyl ammonium chloride PRTR 1 251
CHs 91789-80-8
CAS (DHTDMAC)
R—N—R CI 107-64-2 (DSDMAC)
R C12-20
2)-184 (9)-1971
CHa C16 C18 @) ©9)
DSDMAC LD50 2000mg/kg 3)
DSDMAC LD50 11300mg/kg 13000mg/kg 6)
DSDMAC LD50 2000mg/kg 3)
28 NOAEL 100mg/kg/ 3)
28 NOAEL 40mg/kg/ 3)
97 DSDMAC 3)
77 80 DSDMAC 12 3
77 DSDMAC 11.3 3
5 Quaternium-18 2)
4 Quaternium-18 2)
HRIPT 2)
7.5 Quaternium-18 50
97 DSDMAC 3)
7.5%Quaternium-18 2
5 Quaternium-18 2)
4 Quaternium-18 2
Maximization
DSDMAC 77 DSDMAC 11.3 11.7 3)
0.04 0.1
HRIPT
2.5 DHTDMAC 136 4
7.5%Quaternium-18 50 = 2




Rec-Assay

DSDMAC 4-500u g/plate

Bacillus subtifis H17(Rec+) M45(Rec-) - 8)
Ames
DSDMAC 0.001-50u g/plate
Salmonella typhimurium TA98, TA100 - 8)
DSDMAC 5-500u g/plate
Escherichia coli \WP2 - 8
in vitro
90 DSDMAC 5
4-50p g/mL
V79 = 3)
22-50mg DSDMAC R 7)
“C DSDMAC 10mg 5
-72 99%
e “C DSDMAC DHTDMAC 12)
-120-240  “CO, * 0.5mg/L  —10.8-89.8%
-34 “Co, * 2 mg/L -53.1%
[ ) DSDMAC DHTDMAC 19)
LAS
-39 “co, * 2.1 mg/L -22-53
- DHTDMAC
e UC DSDMAC river water die-away test 20)
- 63 “co, * 0.05-0.5mg/L  -10-20%
- 63 “co, * 0.05-0.5mg/L
- 67-67 %
* CO, %) = Co, CO, x 100

10




0.6 day™
0.9 day™

Dommel River, Holland
Rapid Creek, South Dakota, USA

22

95
70
30

Mg/l
1994-1996 1998-2000
E 3 3.0 0.7 21 - - -
D 3 5.3 2.9 3.9 - - -
D 3 3.0 0.9 21 - - -
B 3 47 1.1 2.6 3.1 0.1 1.9
c 3 16 0.7 1.2 - - -
A 3 4.2 1.9 2.8 - - -
A - - - - 3.8 0.1 1.2
D 2 21 0.4 1.3 - - -
c 4 9.5 2.8 5.3 2.8 0.1 1.2
c 2 3.2 1.2 2.2 - - -
c 2 7.2 3.4 5.3 - - -
A 2 0.3 0.2 0.3 02 | ND 0.1
D 1 - - 5.8 - - -
A 2 0.7 0.2 05 - - -
B - - - - 0.7 0.4 0.6
N.D. 0.1y g/L

10)

10)

13)
14)

11




55 km 0.5u g/L
13 km 10p g/L
(max) 32 km 11p g/L
Ingredient Conc. vs Distance
12
10 +
-
B
(&)
S 6 |
o
ko]
o 4 r
(=]
1=
2 L
0 1 1 1 1 1 1 1
90 80 70 60 50 40 30 20 10
Kilometers from Tokyo Bay
DADMAC
DADMAC LAS TOC
(M (M
/L % (nglL)
(b g/L) (1 g/L) (1 g/L) (%) g/L) g/L)
9/24/99 ND ND ND - 20,000 7 <1000
3/9/00 0.1 0 0.1 100 1,700 6 <1000
9/24/99 0.4 0.2 0.2 50 42,000 10 1200
3/9/00 2.8 1.1 1.7 61 12,000 15 4100
9/24/99 3.1 0 3.1 100 43,000 9 1300
3/9/00 2.5 0.2 2.3 92 4,300 25 2500
9/24/99 0.4 0 0.4 100 83,000 7 1700
3/9/00 3.8 0.7 31 82 8,500 28 2600
9/22/99 0.4 0 0.4 100 98,000 4 4000
3/9/00 0.7 0 0.7 100 4,100 12 2000
TOC
LAS
N.D. 0.1u g/L

11)
21)

21)

12




Daphnia magna

48hr ECs,

Lepomis macrochirus — 96hr LCq,

Selenastrum capricornutum

0.065
2.1 3.6 mg/L

3.1 mg/L

0.62 3.2 mg/L

7.7 14 mg/L

96hr NOEL 0.006 0.12 mg/L
10.7 20.3 mg/L
Daphnia magna 21days NOEL 0.18 mg/L
0.38 mg/L
Cerfodaphnia dubia 7days NOEL 4.53 10.7 mg/L
/ /
Mg/l
DADMAG DADMAC/LAS
Ss | TOC
LCs0 ,ECsp | NOEC |LCs0 ,EC50| NOEC
2 26.3 12.5 0| 4,880
Selenastrum 72 90.8 25 3,000| 3,790
capricomutum - 10500/ 3200/
258 50 10é,000 3é,000 3,500 1,360
24 196 0 750
24 706 4,900| 2,210
(
Daphnia magna 24 453 34428(/) 800( 1,010
2 938* 2,400| 2,690
9% 1,040 0| 1,730
9% >3,000 4,900| 2,210
( 96 4,390/
Oryzias latipes 43,900 800| 1,010
*
LCy,
ECs, 50
NOEC
SS
TOC

12)

12)

12)

13)
14)

13
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NOAEL No Observed Adverse Effect Level

NOEC No Observed Effect Concentration

TDI Tolerable Dairy Intake
1kg

HRIPT Human Repeated Insult Patch Test

DSDMAC Distearyl dimethyl ammonium chloride
R 18 DHTDMAC
DSDMAC 60 70

CHs

CHs CH2 17 —N*+ CH2 17CH3s CI’

CHs

15



N,N-

AO

AO



N,N- =N- AO
AES
AES
AO 1999 AO
3891 C12 Y

1991 2 AO

AO

AO AO

AO 7 8 AO 0.16
0.72 3

24 10 (1.5%)

AO
441 3

AO

AO AO

AO 0.675mg/ / 50kg



0.0135mg/kg/

AO
8)
AO
AO
LD,
Hodge
AO
AO
AO
11
69 12)
AO
AO
14) 69

0.1
50mg/kg/ N 10 10
TDI 0.5mg/kg/
0.0135mg/kg/ TDI AO
AO
AO
1267mg/kg 2146  2192mg/kg %
10) slightly toxic
20
& AO
60
AO
13)
AO 99
AO



AO

AO
AO
AO
15-17)
NOEC 5u g/L
AO
AO
AO BOD 84% DOC 100%
AO AES
AO
AO
0.5mg/kg/ 0.0135mg/kg/
AO
AO

AES

AO

72hr

AO



AO

AO



2)

1991
3)

1991  p49,50
4)

1991  p51 p60,61
5)

1991  p52
6)

1991  p53-55
7)

1991  p40
8)

1991  p42-48
9)

1991  p39

10) Hodge,H.C. and J.H.Sterner, Tabulation of toxicity Classes, American Industrial Hygiene
Quarterly,December,93-96,1949
11)

1991  p50,51
12) 11
2000

[EY

3)

14)

5)

16) Maki,A.W., Correlations between Daphnia magna and fathead Minnow chronic toxicity
values for several classes of test substances, Journal of the Fisheries Research Board of
Canada,36,411-421,1979

17) , ,38,523, 1992

P&G(US) ,

=



N,N- N-
AO
N,N- N-
N,N-dimethyldodecylamine N-oxide
PRTR 1 166
CH3
| CAS 1643-20-5
CH3(CH2)ui— T —0
CH3 (2)-198
- 1)
LDy, 2,146 2,192mg/kg
LDy, 434 457 mg/kg
LDy, 1,267mg/kg
- 2)
C12—16 C12
0.01 0.1 0.2% 104
0.2%
C12—16 ClZ
0.05 0.13 0.26%(104 )
- 0.26%
3% 5%A0 2 A
A 05 1.0 25% 91
B 05 10 25% 91
2 125 15




AO

8 10 12 15 18 20%

- 8%
8 12 18% 7

- 8%
8% 50

AO stearyl dimethyl-amine oxide

5% —

7
10%

12%

Draize
Stearyl dimethyl-amine oxide
5% 2.5%
Lauramine oxide
20%

AO
0.15 5%

Maximization

1% (FCA AO AO
2" 48

24
0.5%

Maximization AO

1%t FCA
2n 48
5.0%

24
3.0%

0.2%)
AO

AO

1%

0.25

5.0%

1.0




Rec-assay
N,N-Dimethyl dodecylamine oxide

10 1,000u g/plate
N,N-Dimethyl tetradecylamine oxide
10 1,000 g/plate

Ames test
N,N-Dimethyl dodecylamine oxide
10 1,000p g/plate
S. typhimurium TA98, TA100
N,N-Dimethyl tetradecylamine oxide
10 1,000 g/plate
S.typhimurium TA98, TA100

N,N-Dimethyl dodecylamine oxide
0.1 20up g/mL

N,N-Dimethyl tetradecylamine oxide
0.1 10p g/mL

E.coli\WP2 try

E.coliWP2 try

C:12—16 C12
0.01 0.1 0.2%(104 )

Cia16 Cu
0.1% 93

C12—16 C12
0.05 0.13 0.26% 104




C8-16 C12 C14
15 30 60mg/kg 7 17
Cs-16 Cp, Cu AO
5 10 20% 7 17
C8—16 C12 C14
12 24 48mg/kg 6 18
Cs-16 Cp Cu AO
0.5 3.0 5.0% 6 18
8)
C8—16 C12 C14
0.0188 0.0375 0.075% 2
(Dodecyl dimethylaminoxide) 9)
100mg/kg ;50mg/body
8
100mg/kg
1mg/kg 50mg/body
10
100mg/kg
100mg/kg
72 86.0 96.2%
50mg/body
144 7 8




10)

No observed effect concentration
50% Inhibitory concentration

AO
24 0.15 1.5%
- 0.15% 0.15 1.5%
441 3 AO
AO LD50 5mL/kg
AO
0.014mg/kg/day
- 11)
BOD 84 DOC 100 28
12)
u“c 69 76
AO 99.8
11)
96 LCs, 47mg/L
96 LCs, 52mg/L
48 ECs, 3.9mg/L
72 ECs, 0.030mg/L
NOEC  0.0050mg/L
21 ECs, 0.88mg/L
NOEC 0.70mg/L 13)
NOEC 0.50mg/L
ICs 100mg/L 14)

10




10

11
12
13

14

1991

1991

1991

1991

1991

1991

1991

1991

1991

1991

P&G(US),

Maki,A.W., Correlations between Daphnia magna and fathead Minnow chronic toxicity
values for several classes of test substances, Journal of the Fisheries Research Board of

p.39

P40 42

p49,50

p50,51 p60,61

pa2,43

p46 48

pd4

p45

p34 38

p52 p56

Canada,36,411-421,1979

,38,523, 1992
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