LAS

118

'CnH2n+1
-0;H
LAS 10 14(
)
LAS 20
SOz Na*
1985 (1) >300 ‘(2) 144 (3
a4 ()
1.020  60% ) 2 ()
2.3%<10° mmHg (25 )'? MPBPWIN(5) )
(PKa)
/ %2 %2 *4

10gKau 0.452(2) 1.967%(6) 3.32°%7)
2.0<10°mg/L (25 ) *(2) 2.5%<10°mg/L (20 ) *(7)
6.38x10°Pa m®mol (25 ) ?(HENRYWIN(8) )

BOD73% HPLC98% 7 100 mg/L
30mgll  39)
(10
~°(10)
(12)
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°(12)
expt. comp BCF«[L/kg] Nes
[ ] [L/d/g-fish] Av
A 48 0.5 Ci0-2 1.7 | 10.8
Ci1-2 5.8
Cir-2 47.6
Cq3-2 353.8
B 168 192 1 C11-5 6.1 117
Co-2 99.1
C1o-5 10.0
Cyi3-5 34.0
C 168 192 1 Ci1-5 9.8 114
Cqp-2 168.4
Co-3 42.1
C1,-6 31.9
D 168 192 1 Ci0-2 6.0 | 10.6
Ci1-2 31.9
Cip-2 211.5
Ci3-2 987.2
Cio-in 3.0
Cq1-in 9.1
Cqo-in 29.9
Cqa-in 112.4
Comp: Ne, Av
*1 CAS85117-50-6 C,4.14 Sodiumalkyl benzene sulfonate
*2 CAS25155-300
*3 CAS2211-985 p-
*4 CAS68411-30-3 Benzenesulfonicacid, C, 43 Alkylderivs., Sodiumsalts
*5 ( 10 14
*6 LAS Cipq3
LAY 2
n_
LAS 10
8 2
19 2007 23 2011
70 19,000pg/L LAS 0.01 100pg/L
30%
10 13 LAS
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100t
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I W nuldarion
N« ) \*u.
S0, .
el L Ak B ]
(
Providation
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LAS all
LAS 8
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LAS Ci-LAS 5 6-
3)
Cs Cu
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®) LAS 10 45%
Cuo Cp Cs 40 60%
LAS 99% @
2 ®
10 14
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2005 2010

(ka/
(ka/ (ka/ (ka/
2010 | 694 | 18,722 | - - | 34,597 | 250,830 2,791,236 | 1,813,431 | 10,443,562 19,415 | 15,048,229 15,067,644
2009 | 1,030 | 17.282 | - — | 21,803 | 361,839 3,061,477 | 1,603,168 | 10,888,731 18,312 | 15,643,438 15,661,750
2008 | 880 | 21420 | - ~ | 19,496 | 326,648 2927.004 | 673,271 | 13,581,457 22,318 | 17,182,027 | 17,204,350
2007 | 1,336 | 34,019 | - - | 15,877 | 352,039 3,237,350 | 472,997 | 9,377,409 35,355 | 13,087,756 | 13,123,111
2006 | 1,478 | 41,450 | - [ 11,602 | 272,378 249,155 670,740 | 10,641,568 472,937 | 11,561,463 | 11,604,400
2005 | 1553 | 39.648 | - - |_17.045 | 288,622 118,632 | 1,251325 | 12676.743 41,201 | 14,046,700 | 14,087,901
13 14 15 16 17
t 9 106,578 72,078 85,749 87,026 62,088
t 3 4,521 2,507 2,245 3,266 386
t 3 0 971 3,272 3,573 5,472
a LAS
C=6 14
K Na Li Ca 2001 2004 2007

10,000 100,000t/
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(3) Lide D.R. ed. (2006): CRC Handbook of Chemistry and Physics, 86th Edition (CD-ROM Version 2006), Boca
Raton, Taylor and Francis. (CD-ROM).

(4) U.S. Coast Guard, Department of Transportation (1984-5): CHRIS - Hazardous Chemicd Data Volumell.
Washington, D.C., U.S. Government Printing Office.  [Hazardous Substances Data Bank
(http://toxnet.nim.nih.gov/, 2006.10.13 )]

(5) U.S. Environmentd Protection Agency, MPBPWIN™ v.3.20
(6) U.S. Environmentd Protection Agency, EPI Suite™ v.4.0.

(7) Internationa Programme on Chemicd Safety (IPCS) (2005): Internationd Chemicd Sdfety Cards. 1602. C10-13
ALKYLBENZENESULFONIC ACID, SODIUM SALT.

(8) U.S. Environmentd Protection Agency, HENRYWIN™ v.3.20.
C) : : (-CHECK)., (http://www . safe. nite. go.j p/j check).

(10) , (2005)
No.5 ( 10 14
)- ( )-

(11) Matsuura, T. and Smith, J.M. (1970): Kinetics of photodecomposition of dodecyl benzene sulfonate. Ing. Eng.
Chem. Fund. 9:252-260.

(12) Tolls J e d. (1997): Bioconcentration of LAS: Experimentd Determination and Extrgpolation to Environmentd,
Environmentd Science & T echnology, 31(12): 3426-3431.

(13) 2012 2011

(1) Schroder, R.D. (1989): Basic principles of LAS biodegradetion Tenside Detergents 26 86-94

(2) Swisher, R.D. (1987): Surfactant Biodegradation, Marcd Dekker Inc., New York. [
, (2005) No.5
( 10 14
)-( ) ]

(3) PedesJ A.,M.A. Manzano, D. Sdes, J. M. Quiroga (1999) Linear Alkylbenzene Sul phonates:
Biodegradahility andlsomeric Composition.Bull. Environ. Contam. Toxicol.63:94-100.

@ (1990 : (LAS)
. 13(9): 577-585.
®) (1989) : (LAS)
. 12(8): 506-515.
(6) (1997) : LAS . . Vol.22(1996
1997 ): 1-7.
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™ (1984) : ODS

LAS LAS
10:67-74.
(8) (1989) : (LAS)
. . 12(11): 724-735.
(@) PRTR
PRTR ( )(2008)
, (http://www.env.go.jp/council/05hoken/y056-04.html).
) 17 22
(
)
® ()
31
@ () (2006) 2006 ( ) [
2008 . ].
5) (2003) ( 13 ) ,
(http://www.meti.go.jp/policy/chemicd _management/new_page/10/2.htm, 2005.10.2 ).
(2007) ( 16 ) ,
(http://www.meti.go.jp/policy/chemicd _management/kasi nhou/jitta chousa'kakuhoul8.html, 2007.4.6
(2009) 19

,(http://www.meti.go.j p/policy/chemicad_management/kasi nhou/kakuhoul9.html, 2009.12.28 ).
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4et-

4-(1,1,3,3-

4(1,1,3,3 )
GsH4(OH)CgHy

4 Py
1133

CAS
1806-26-4

) 44-
CAS

OH

1 4t

140-66-9

85 (1) 84 85 (2) 80 (3)

279 (1) 277 (3)

0.9520 ) (3)

4.78><10*mmHg(25 )(2) <0.075mmHg(20 ) (3)

(PKa)

10.33(25 ) ( ) (4)

/ log Kow

5.3( )3)

<100mg/L(20 ) (3)

<1.3%<10°Pa m*/mol <100 mg'L

4.78><10"mmHg

BOD 0% GC(-)% (5)

( 2 100mg/L

30mg/L)

(®)

(BCF)

)
113 469 ( 8
12 135( 8

100pg/L),
10uglL) (5)

(Koc)

10,000 ( )(®8)
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11
19 2007 23
2011
0.96pg/L
4-t-
000001 05pgL
30%
4t-
4t-
30%
1
20 25cm
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2005 2010
p_
(/
(g (g (g/
2010 308.6 - - 0.1 48,201 308.6 - | 308.6
2009 174.0 - - 0.1 35,263 174 - 1174
2008 170.6 - - 0.2 37,868 170.6 - | 170.6
2007 358.1 - - 96.1 | 172,125 358.1 - | 358.1
2006 295.1 - - 130.2 | 199,091 295.1 -1 2951
2005 188.9 - - 0.2 | 259,689 188.9 - | 188.9
2005 2010
g/
g/ g/ ()
2010 22.3 1,120 - 13,731 62,982 180,341 5,529 15,684 1,142 | 201,554 202,696
2009 12.4 944 - 5,661 85,850 394,383 1,275 15,638 957 | 411,296 412,253
2008 49.3 1,370 - 4,047 83,311 216,137 2,350 16,989 1,420 | 235,476 236,896
2007 65.9 1,328 - 6,818 82,103 177,620 39,805 12,429 1,393 | 229,854 231,247
2006 | 900.3 2,245 - 7,032 91,574 147,634 35,922 13,504 3,146 | 197,060 200,206
2005 52.2 2,214 - 10,333 109,138 95,599 2,804 17,134 2,267 | 115,537 117,804
14
3)
( ) 2007 2008 2009
) 27,192 | 17,970 | 20,876
=39
2004 10,000 100,000t/ @ 2007 100,000
1,000,000t/ ®
100t

©)
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@) ®)

2002 2003 2004 2005 2006
t 4| 10,000 | 15,000 | 15,000 | 18,000 | 18,000
t P 1,373 609 1,802 3,043 3,564
t P | 8032 8,852 9,292 9,317 | 10,416
2007 2008 2009 2010 2011
t @ | 15,000 | 15,000 | 15,000 | 15,000 %
t 9| 3275 | 4,018 3,909 | 4,117 6,431
t Y| 11,683 | 9,358 9,030 | 10,492 | 2,960

b)

(1) Lide D.R. ed. (2012): CRC Handbook of Chemistry and Physics, 86th Edition (CD-ROM Version 2012), Boca
Raton, Taylor and Francis. (CD-ROM).

(2) Howard, P.H., and Meylan, W.M. ed. (1997): Handbook of Physica Properties of Organic Chemicds, Boca
Raton, New York, London, Tokyo, CRC Lewis Publishers; 269.

(3) Verschueren, K. ed. (2009): Handbook of Environmenta Dataon Organic Chemicds, 5th Edition, New York,
Chichester, Weinhem, Brisbane, Singapore, T oronto, John Wiley & Sons, Inc. (CD-ROM).

(4) OECD (2005) OECD SIDS Initiad Assessment Report PHENOL,
4-(1,1,3,3-TETRAMETHYLBUTYL)-:pp.54.

®) , , (-CHECK)., (http://www.sdfe. nite.go. p/j check,
2012.06.22 ).
(6) (2002):
@) (1978.12.12).

(8) U.S. Environmentd Protection Agency, KOCWIN™ v.2.00.
9 (2012) 16112
(10 (2012) 2011

(11) OECD 1995 SIDS Initid Assessment Report  PHENOL, 4-(1,1,3,3-TETRAMETHYLBUTYL)-
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OECD 1995 SIDS Initid Assessment Report PHENOL, 4-(1,1,3,3-TETRAMETHYLBUTYL)-
2001 13 2
17
(
)
(
) 31
( )
(2007) 16

,(http://www.meti.go.jp/policy/chemicd _management/kasi nhou/jitta chousa/lkakuhoul8.html, 2007.4.6

).

(2009) 19 :
(http://www.meti.go.jp/policy/chemicd_management/kasi nhou/kakuhoul9.html, 2009.12.28 ).
PRTR
PRTR ( )(2008)

1 , (http://www.env.go.jp/counci|/05hoken/y056-04. html,

2008.11.6 ).
(2004) 14504 : (2005) 14705 :
(2006) 14906 ; (2007) 15107 ;

(2009) 15509 ;
(2011) 15911 ; (2012) 16112
(http://www.customs.go.jp/touke/info/ , 2012.6.20
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CeHsNH,

NH-

6 (1) 598 (3

184.1 (1) 184 186 (2) 184.4 (3)

1.0217(20 ) (1)

0.68mmHg(25 )(=90Pa) (1) 0.49mmHg(25 ) (3)

(PKa)

487(25 )(1) 46025 )(3)

KOW

log

0.90(1), (3) 0.84(4)

3.6x<10°'mg/L 25 )(3)

2.3><10" am m’/mol ( 3.6><1Cmg/L
0.68mmHg )

(5) BOD(NH;) 85% TOC99% HPLC 100% (6)

@)

@)

(BCF)

3.2 )(8)

(Koc)

70( )©)

10

11
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MDI

11
14 2002 20 2008

180pg/L 002 0.06pgL 13 46%
Im

1m/ 3m/ 12 1m 0.05m/

0.5m/ 131
Koc 45 pKa 4.60
2005 2010
(k/
(k/ (kg/ (ky/
2010 | 3,124 | 7,590 1,047 554,798 1,035 10,715 1,035 | 11,750
2009 | 2,698 | 10,014 975 456,972 1,731 12,712 1,731 14,443
2008 | 2,912 | 10,128 1,728 581,462 1,750 13,040 1,750 | 14,790
2007 | 3,064 | 27,017 1,747 827,564 2,284 30,081 2,284 | 32,365
2006 | 3,130 | 28,437 2,277 871,824 2 31,567 2| 31,569
2005 | 2,959 | 28,134 2,49 556,845 3 31,143 3| 31,146
2001 2004

2007 100,000 1,000,000t/ ®

2009 294 943t @ 2010
321,138t ®
100t ©
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@)

(©)

2002 2003 2004 2005 2006
237,436 | 259,842 | 261,854 | 324,383 | 377,584
31 16,198 | 16,378 | 21,239 | 11,658 96
a
2007 2008 2009 2010 2011
333,126 | 349,253 | 293,332 | 362,445 | 334,986
3 16 32 220 1,392 1,570
t a)
a) [ 1 20 ) ]

(1) Lide D.R. ed. (2012): CRC Handbook of Chemistry and Physics, 86th Edition (CD-ROM Version 2012), Boca
Raton, Taylor and Francis. (CD-ROM).

(2) O'Néil, M.J. ed. (2006): TheMerck Index - An Encydopedia of Chemicds, Drugs, and Biologicds. 14th
Edition, Whitehouse Station, Merck and Co., Inc. (CD-ROM).

(3) Howard, P.H., and Meylan, W.M. ed. (1997): Handbook of Physicd Properties of Organic Chemicds, Boca
Raton, New York, London, Tokyo, CRC Lewis Publishers: 35.

(4) Hansch, C. e d. (1995): Exploring QSAR Hydrophobic, Electronic, and Steric Constants, Washington DC,
ACS Professiond Reference Book: 20.
(5) (1993.12.28).

(6) , (F-CHECK)., (http://www.sdfe. nite.go.j p/jcheck,

2012.06.20 ).

(7) European Commission (2004): European Union Risk Assessment Report 1st Priority List Volume50, Aniline.
(8) U.S. Environmentd Protection Agency, BCFBAF™ v.3.01.

(9) U.S. Environmentd Protection Agency, KOCWIN™ v.2.00.

(10 (2012) 16112
(12) (2012) 2011
(1) , (2007)
No.63 ). ( )
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(5) (2012)
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2012.3.30 ).
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PRTR ( )(2008)
, (http://www.env.go.jp/counci|/05hoken/y056-04. html).
) () (2003) 14 ()
() (2012 23 ()
(8) ,(http://www.customs.go.jp/toukei/info/ , 2012.06.21 ).
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2,4-

2,4-
Cl,CsH5(OH)
OH
Cl
Gl
2,4-
2,4-
43 (1) 45 (2 42 43 (3)
210 (1) 209 210 (2) 209 210 (3)
1.38(60 ) (4)
0.067mmHg(25 )(3)
(pKa) 7.89(3)
/ log
Kow 3.23(1) 3.06(3), (5)
5.5>10°mg/1000g (25 )(1) 4.5><10°mg/L (20 )(3)
3.2><10° am m’/mol ( 45> 10°mg/L 0.067mmHg
)
BOD 0% TOC2% HPLC 9% (6)
( 4 100mg/L 30mg/L)
4- @)
&)
(BCF) @)
7.1 69( 8 30ug/L),
10 55 8 3uglL) (6)
(Koc) 490( )@®)
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2,4-

11

14 2002
0.88gL  2,4-
0 7%

2,4-

@ 1908

2,4-

pH

23 2011

0,0,

10

0.001 1uglL

OH
pKa 738
pH

2,4-D 2 4-Dichlorophenoxyecetic acid

1t 100t

200t 20 30t 1997
@

2,4-D 24-Dichlorophenoxyacetic acid
@®)
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