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AES
AES CiaH20s10(CoH40)mSOsX [n=12-18, m=0-8, X=Na, NH; ]
C10 C16
13 EO 0.7 4 2.4 AES
AES C12AE2S C12AE2S
Cl12 EO 2 S SO,
2.
AES EO
2.7
SRC HERA 2004
1 AES Na
C10 cu1 C12 C13 Cl14 C15 Cl6
g/mol 379 393 407 422 436 450 464
287 293 298 304 309 315 320
661 672 684 695 707 719 730
Pa 6.7x10° | 2.8x10"%° | 1.2x10" | 4.9x10% 2.1x10% 8.8x10%° 3.8x10%°
LogKow -0.02 0.46 0.95 14 1.9 2.4 2.9
mg/L 4367 1363 425 133 41 13 40
3.
31
AES 2005 2007 2
2010 AES




2 AES

2007 104,200 38,243 67,503
2008 106,630 46,860 59,983
2009 106,521 53,153 52,518
32
AES 3
2010
21 1 2009 AES 67,489
3 AES
21 21
AES
15 25 20 212,855 42,571
5 25 124,151 3,014
5 15 10 152,362 15,236
1 10 55 121,233 6,668
67,489
X
4.
AES 22
PRTR
2011 6
AES
AES
AE LAS PRTR




HERA Human and Environmental Risk
Assessment on ingredients of household cleaning products Alcohol Ethoxysulphates Human
Health Risk Assessment Draft 2003 HERA

HERA

AES
EHE ; Estimated Human Exposure AES
NOAEL ; No Observed Adverse Effect Level

51
511

Arthur D. Little Inc.,
1991; Brown, V. et a., 1970; Hils AG, 1986a, 1997a; Shell Chemical Co., 1967; Shell Research Ltd.,

1972, 1975a, 1975b, 1975c, 1978a, 1978b, 1978c LDso
2000 mg/kg Arthur D. LittleInc., 1991
LDsg Arthur D. LittleInc., 1991; HUISAG,
1997b; Shell Chemical Co., 1967; Shell Research Ltd. , 1972, 1975a, 1975b, 1975c, 19783, 1978b,
1978c 0.54 4.6 g/kg
4 12 g/kg

Arthur D. Little Inc., 1991

512

01 1
10 4 24 36

) Arthur D. Little Inc., 1991; Brown et a., 1970; Huls AG, 1986b, 1997b, 1997c; Shell Chemical

Co., 1967; Shell Oil Co., 1989; Shell Research Ltd., 1968, 1975a, 1975c, 1978a, 1978b, 1978c,
1978d, 1978e 70 10

30 1

AES
326 CO9-11AE25S 28 Cl12-13AE2S 70 C12-13AE2S



7
Brown et a., 1970; Shell Research Ltd., 19753,
1975b 1 10 1

513
AES Magnusson and Kligman
Henkel KGaA, 1977a, 1977b, 1985; Hils AG, 1989; Shell Research
Ltd., 1975a, 1975b, 1975d, 19783, 1978b, 1978c, 1978d, 1978e,1980a, 1983a
Arthur D. Little Inc., 1991; Brown et al., 1970; Hils AG, 1997d; Shell

Research Ltd., 1972, 1975b AES
514
AES 2 1
90 3 1
Petersen, 1988 28
Shell Qil, 1992 21
Unilever, 1979a, 1979b, 1979c, 1979d, 1979¢, 19803, 1980b HERA
AES NOEL ; No Observed Effect Level 75 mg/kg/day
4 2 90
NOAEL; No Observed Adverse Effect Level
20 250 mg/kg/day
NOAEL 250 mg/kg/day 90

225 mg/kg/day

AES NOAEL
250 mg/kg/day



4 AES

NOAEL
NOEL: 75 mg/kg/day Arthur D. Little
2 C12AE3S 0.1%
Inc. (1991)
Arthur D. Little
2 C12AE3S 250 mg/kg/day 0.5% |0.1,0.5%
Inc. (1991)
25,75, 225 Henkel KGaA.
90 C12-14AE2S |NOEL: 225 mg/kg/day
mg/kg/day (1994a)
250 mg/kg/day 40, 200, 500, Shell Reseach
90 C12-15AE3S
5000ppm 1000, 5000ppm | Ltd. (19824)
C12-15AE3S, |250 mg/kg/day 40, 200, 500,
90 Walker. (1967)
C12AE3S 5000ppm 1000, 5000ppm
* 0.4g 30 mL/day US Environmental Protection Agency, 1986
*x 0.4g 20 g/day 1 ppm  0.05 mg/kg/day us
Environmental Protection Agency, 1986
515
C12-14AE2S 2 OECD Test N0.416 0
0.03 01 0.3 0 30 100 300 mg/kg/day
NOAEL 0.3 300 mg/kg/day Henkel KGaA,
1999
C12-15AE3S C13-15AE3S C12-14AE3S C16-18AE4S C12-15AE3S

Unilever, 1979f, 1980c, 1986a, 1986b, 1986c

C12-14AE2S
study, Henkel KGaA, 1994b
1000 mg/kg/day
5.16
Invitro

Hils AG 1994, 1996; Shell Research, 1980b
1980b L5178Y

Research Toxicology Centre S.p.A., 1995
Research, 1980b

Ames

Segment
NOAEL

embryotoxicity

750 mg/kg/day

Shell Research Ltd., 1983b

Henkel KGaA, 1988;

Shell Research,

Shell




In vivo DNA

Shell Research Ltd., 1982b Arthur D. LittleInc., 1991
AES
invitro invivo AES
AES
517
0.1 %C12AE3S 2 Arthur D.
LittleInc., 1991 C12AES3S 0 01 05 2
Tusing et al., 1962 quoted in Arthur D. Little Inc., 1991
AES
5 CI12ES3S 0.1mL 2
Tusing et al., 1962 quoted in Arthur D. Little Inc., 1991
C16-18AES 185 3 18

Arthur D. Little Inc., 1991

5.2
AES AES
AES
25 5 15
10 2010
521
1 3 1
25 , 2007b
1980 cm®* HERA, 2005 1 1 1
20 840cm” HERA, 2005

1 1 1 10



1440 cm?® SCCS, 2010 15100 cm?

, 2007a
AES
C12AE3S  0.39 pg/cm® C15E3S  0.26 pg/cm? Black
and Howes, 1979 0.39 pg/cm? 50 kg

1)
1980 (cm?)x0.39 (ug/24  [cm?)x25/(24x60)x3 | /50 (kg)=0.80 (ug/kg/ )
2)
840 (cm?)x0.39 (ug/24  [cm?)x20/(24x60)x1  / /50 (kg)=0.09 (ug/kg/ )
3)
1440 (cm?)x0.39 (ug/24  [cm?)x10/(24x60)x1 | /50 (kg) =0.08 (ugrkg/ )
4)
15100 (cm?)x0.39 (ug/24  /cm?)x10/(24x60)x1 [ /50 (kg) =0.82 (ugrkg/ )
522
1)
AES
HERA
=(FxCxTax Sa)/ BW
F AES 25
1mg/cm®  AISE/HERA Table of H& P, 2002
Ta 5.5 x 10° mL/cm®  Schmitz, 1973
Sa 5400 cm?® (Official publication French legislation,
1990)
BW 50kg

[0.25%(1 mg/cm®)x(5.5x10™° mL/cm? )%(5400 cm?)] / 50kg ~ 0.00149 (mg/kg/ )
1.49 (ng/kg/ )



2)
AES
20
0.06 mg/L , 2009)
2L/
[0.06(mg/L)x2(L/ /)] /50(kg) 0.0024 (mg/kg/ )
24 (ug/kgl )

523
EHE AES EHE 5.68
Hg/kg/
5
(hg/kg/ )
0.80
0.09
0.08
0.82
1.49
24
EHE 5.68
5.3
NOAEL EHE
(MOE ; Margin of Exposure)
AES NOAEL
NOAEL MOE
NOAEL 250 mg/kg/ MOE
10 10 100

MOE  NOAEL/EHE
250 (mg/kg/  )/0.00568(mg/kg/ )
44014
100



MOE 44014 100 AES

10



AES

2000; HERA, 2004

AISE/CESIO 1995; BKH, 1994; Matthijs et al., 1999; Dyer et a.,

AES
6.1
6.1.1
AES CI12AE3S 100mg/L 30mg/L
14 BOD
TOC UV-VIS 58.6%
58.1% 93.8
, 2011 AES OECD
Painter HA, 1992 AES
Steber, 1991; Steber and Berger, 1995;
Nuck et al 1996
AES
6.1.2
AES 6 AES
OECD Test No. 303A
95 100 HERA, 2004)
99.3 99.9
Matthijs et al, 1999)
AES
AES
6 AES
EO
C12-C18 | 2-12 OFCD 95-100% | HERA(2004)
Test No. 303A
C12-C15 | 0-8 ?9'3'99'60/; Matthijs et al., (1999)

11



6.2

6.21
AES 7 AES Pseudokirchneriella
subcapitata 50% ECso 4 65 mg/L C12-15AE3S
NOEC: No Observed Effect Concentration 0.9mg/L
7 AES
EO (mg/L)
Yamane et al.
10-15 |3 48hr ECx 65
. . (1984)
Pseudokirchneriella -
9 . ECso 4-8 Painter (1992)
subcapitata
Vergeet al.
12-14 72hr ECs 32
(1996)
Pseudokirchneriella
12-14 | 2 . 72hr NOEC 0.72 OECD (2004)
subcapitata
Desmodesmus
12-15 |3 , 72hr NOEC 0.9 HERA (2004)
subspicatus
6.2.2
AES 8 AES D. magna
24hr 50% 24hr ECs 5.0 19.6 mg/L
7 7d-NOEC
0.31 6.3mg/L EO AES
EO

12



8 AES

EO
(mg/L)

12-14 24hr ECsg 16.3
11-16 24hr ECsg 19.6
12 3 Daphnia magna | 24hr ECs 5.0 Painter (1992)

96hr ECso 1.17
13.67 2.25

21day NOEC 0.27
12 1 0.34
- 2 Ceriodaphni 7day NOEC o3

erio nia
12 4 _ » » 2.7
dubia
14 1 0.34 HERA (2004)
14 2 0.31
12-14 2 _ 21day NOEC 0.72
Daphnia magna
12-15 3 0.34
6.2.3
AES 9 AES
96hr 50% 96hr LCsg 15mg/lL 39
mg/L Pimephales promelas 24hr LCso
C16 AES EO
28

NOEC 0.1 0.12mg/L

13



9 AES

EO
mg/L
12-15 Brown trout 96hr LCs 15
12-15 | 3 Harlequin fish 96hr LCs 39
12-15 | 3 Golden orfe 48hr LCsyq 57
12 15
14 1.8
2
16 1.0
Painter (1992)
18 oimeohal 80
i ales
14 mep 4.0
promelas 24hr LCs
16 4 0.9
18 15
14 9.3
16 6 0.8
18 21
12-14 | 2 Oncorhynchus 28day NOEC 0.10
12-15 |3 kiss 28day NOEC 0.12
m il HERA (2004)
Pimephales
14-15 | 2.25 45day LCs 0.44
promelas
6.24
AES 10
AES NOEC 250 1500 pg/L
AES CI135AE3S NOEC 1500 pg/L
10
NOEC
EO
(Hg/L)
12-15 | 0-10 700 Lizotte et al. (2002)
14-15 | 2.17 250 Belanger et al. (1995)
135 3 1500 Stanton et al. (2011)
125 34 400 Van de Plassche et al. (1999)

14




6.3 PNEC
PNEC
SSD PNEC
AES SSD PNEC 1
1 Belanger et al, 1996
PNEC EO
1500 pg/L.  Stanton et al., 2011 SSD
76 ug/L  Stanton et d., 2011
1 SSD PNEC
PNEC
EO
(hg/L)
12-15 | 0-10 700 Lizotte et al. (2002)
14-15 | 2.17 250 Belanger et al. (1995)
135 3 1500 Stanton et a. (2011)
125 34 400 Van de Plassche et a. (1999)
135 3 SSD HCs 76 Stanton et al. (2011)
HCs 5
6.4
6.4.1
AES
6.4.2 AIST-SHANEL PEC
AIST-SHANEL ver2.0 , 2006; , 2010
109 1
1km
LAS
, 2006;
Yamamoto et al, 2010; , 2010
AES 12

15



95

049 22 pg/L 13
%5 7.7 pg/L PEC
12
99.3 Matthijs et al. (1999)
408
mg/L 136 WSKOWWIN (2000)
Koc Likg 1620 KOC WIN (2000)
day 1.4 HERA (2004)
AES 67,489 2010
13 AIST-SHANEL AES Hg/L
95
0.15 74 0.49 13 1114
0.74 88 35 12 1513
47 215 22 8 1910
0.63 131 2.7 12 1647
2.1 251 10 13 1305
2.2 215 9.6 10 1995
13 95 49 13 1479
1.2 130 5.2 8 1521
25 185 11 20 1475
1.6 251 7.7 109 13959
6.5
PEC PNEC 14
PEC SSD PNEC AES
AIST-SHANEL
PNEC SSD 0.1

16
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14 PEC PNEC

PEC pug/L PNEC pg/L)
7.7 1500
SSD 76
7.
AES
EHE NOAEL
MOE 44014 100
PEC SSD PNEC
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