[1-1]
[1-2]
[1-3]
(2]

[4-1]
[4-2]
[4-3]

23

28

25

28

31

35

35
35

22

15

(1]

[1-1]

[1-2]

[1-3]

p_

(2]

0_

(3]

2,6-

-tert-

-4-sec-

(4]

[4-1]

[42]

[43]

97

(ng/g-wet)

nd




i)

1) 2) 3)
[1]
[1-1] o- CAS 95-51-2
[1-2] m- CAS 108-42-9
[1-3] p- CAS 106-47-8
23
21 5 20 23 4 1
m- p-
[1-1] o-
28 21ng/L 28 1
72ng/L 15 38 25ng/L
10 56 90ng/L
48 2 29
3 26 4 560ng/L
51 35 20 100,000ng/L 35 6
350ng/L
23 51 2 10
16 2 1
2
10 2
13 23
O0-
S51 12/120 6/35 nd 350 20 100,000
H2 7178 4126 nd 560 20
L H10 0/144 0/48 nd 90
g H15 0/114 0/38 nd 25
H23 1/28 1/28 nd 72 21

98

i)

20ng/L

15

iii)

23

38

23



ng/L

ng/L

H15 nd | nd nd 25
H23 nd 15
S51 nd [ nd [ nd [ nd [ nd 70
H2 nd nd nd 100
H10 nd nd nd 88
H15 nd nd nd 25
H23 nd 15
H2 nd nd nd 6.7
H10 nd nd nd 31
H23 nd 15
H2 nd nd nd 6.7
H10 nd nd nd 31
H15 nd nd nd 25
H23 nd 15
H2 nd nd nd 20
H10 nd nd nd 88
H15 nd nd nd 25
H23 nd 15
H15 nd | nd nd 25
H23 nd 15
H2 nd nd nd 15
H10 100
H15 nd nd nd 25
H23 nd 20
H2 7 nd nd 7
H10 36 24 26 10
H15 nd nd nd 25
H23 nd 15
H2 13 9.1 17 6.7
H10 nd nd nd 60
H15 nd nd nd 25
H23 nd 9.3
H10 — ] - 99
H23 nd 20
H10 nd nd nd 88
H15 nd nd nd 25
H23 nd 15
H10 nd nd nd 88
H15 nd nd nd 25
H23 nd 15
H2 69 36 5 1
H10 nd nd nd 88
H15 nd nd nd 25
H23 nd 20
S51 nd|nd[nd[nd]nd]|nd]nd]nd 20,000
H2 nd nd 45 20
H10 nd nd nd 88
H23 nd 15
H10 94
H15 nd nd nd 25
H23 nd 15
H2 nd nd nd 10
H10 nd nd nd 88
H23 nd 15

W N -

99




33" 4.4
1)

18 2006 500t( v)
19 2007 500t( vi)
20 2008 500t( v)
21 2009 500t( v)
22 2010 500t( vi)
19 2007) 1,377t viD
20 2008) 687t vii)
21 2009) 724t vil
19 2007 o-
10 100t vii
PRTR PRTR kg/ W
2001 23 1,323 0 0 1,346 684 2,030
2002 33 1,320 0 0 1,353 - 1,353
2003 40 330 0 0 370 - 370
2004 18 940 0 0 958 - 958
2005 21 620 0 0 641 - 641
2006 20 620 0 0 640 - 640
2007 16 530 0 0 546 - 546
2008 18 440 0 0 458 0 458
2009 15 440 0 0 455 66 521
2010 45 452 0 0 497 24 521
2010
2 100mg/L 30mg/L  BOD(2.7%) TOC(0%)
GC(4.7%) UV—VIS 35% 2
BCF 54 9.0 0.1mg/L 8 14 32 0.0lmg/L 8 2
23.7% 0.177% 0.417% 75.7%
LDsy=256mg/Kg: ( ) 1) 3) vii) xvii)
LDso=1,016mg/kg: ( )Y
LCso=4,160mg/m®: (4 Hbw
LCs=4,100 6,000mg/m®: ( 4 )
=0.071mg/kg/ NOAEL=7.1mg/kg/  LOAEL 10
10 2
LOAEL=7.1mg/kg/ 13 5 / Fischer344/N 7.1mg/kg/
1)
LOAEL=7.1mglkg/ 13 5 |/ B6C3F1 7.1mglkg/
1)
=0.02mg/m? LOAEL=2mg/m®> LOAEL 10
10 2
LOAEL=2.0mg/m® 2 6 /5 |/ CD 2.0mg/m®
1)
LOAEL =10mg/kg/ 13
10mg/kg/ R
LOAEL =39mg/m® 4
39mg/m® 3
lP)NEC:0.0032mg/L 21d-NOEC =0.032mg/L 10
21d-NOEC=0.032mg/L Daphnia magna vV
40d-NOEC=1.9mg/L Oryzias latipes D
72h-NOEC=3.2mg/L Pseudokirchneriella subcapitata DIV
48h-1GCsp=140mg/L Tetrahymena pyriformis b
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U.S. EPA, Estimation Programs Interface (EPI) Suite v4.1

101

15

21 5 20 2 5
21 5 20 2 6
21 5 20 2 5
2 2 20 11 21
71 o-
2 2 20 11 21
89
2 9
50
1
49 7 5
13 2 031121002
Closed Bottle
301C 302C 301D 302A
2
Model
3 43
1)
9 (2011)
2)
1 30 (1977)
3) NITE
[1-2] m-
28 1.9ng/L
4 7.9ng/L
51ng/L 5 10
5 51
20ng/L 15
51 37
4 340ng/L
23 51 2
15
2
1 23
2
10 23

11 21

403 o-
16 o-
58 o-

22

615 49 392

1121002 15 11

SCAS OECD

Level Il Fugacity

1,000kg/hr - km
97
2 (2003) 3 (2004)
52
Ver. 1.0 No.58
3 25
17 5
56 110ng/L
2 19
2 60ng/L
100 100,000ng/L 37
10 15
3 23
3 23
23



S51 10/128 4/37 nd 340 100 100,000
H2 3/45 2/15 nd 60 20
" H10 0/153 0/51 nd 110
ng H17 0/15 0/5 nd 51
H23 4/25 4/25 nd 7.9 1.9
(@]
ng/L ng/L
H17 nd | nd | nd 0.8
H23 nd 17
S51 210 | 270 | 340 [ 220 | 230 200
H10 nd | nd | nd 107
H23 nd 17
S51 nd | nd [ nd | nd 200
H2 nd nd nd 10
H10 nd nd nd 55
H23 39 17
H10 nd | nd | nd 55
H23 nd 17
H2 30
H10 nd nd nd 110
H17 nd nd nd 51
H23 44 1.7
H2 nd nd nd 60
H10 nd nd nd 100
H17 nd nd nd 9.8
H23 nd 1.9
H2 nd nd nd 10
H10 nd nd nd 110
H23 nd 17
H2 nd nd nd 10
H10 nd nd nd 60
H23 5.4
H10 nd | nd | nd 94
H23 nd 1.9
H10 nd | nd [ nd 110
H23 nd 17
H10 nd nd nd 110
H17 nd nd nd 9.8
H23 nd 1.7
H2 10 7 5 4
H10 nd nd nd 110
H23 nd 17
S51 nd|nd[nd[nd][nd]|nd]nd]nd 60,000
H2 nd nd 29 20
H10 nd nd nd 110
H23 nd 17
H10 nd | nd [ nd 100
H23 nd 17
H2 60 nd 60 10
H10 nd nd nd 110
H23 nd 17
1 -
2
3 51
4 2

102




19 2007)
20 2008)

PRTR PRTR

1

111t
128t

10 100t

vii)
vii)

19 2007

viii)

2001

2002

2003

2004

2005

O |o|o|o|o|o

2006

O | oo |o|o

o OO0 o|o|o
o 0O |o|o|o|o

2007

151 - 151

2008 50

51

101 - 101

2009 32

33

65 89

2010 45

oo ooojojo|jo|o|o|o
oo ooojojo|jo|o|o|o

452

497 521

2010
HPLC(0%) 2

24%
LDs=250mg/kg:
LDs=256mg/kg: (
LDsy=334mg/kg: (
LCso=550mg/m®: (
LCs=500 800mg/m>:

0.176%

PNEC=0.00032mg/L

10 Y
21d-NOEC=0.0032mg/L
72h-NOEC=1.0mg/L
28d-NOEC=1.0mg/L
24h-EC5,=100mg/L

21 5
21 5
2 2
73 m-

20
20

89

50

1)
2)
12

28 (1990)

4 100mg/L

0.174%

( )vii) Xvii)

75.7%
vii)

;vii)

4 )vii) XVii) )

( 4 )xvu)

21d-NOEC

Daphnia magna

Pseudokirchneriella subcapitata

Danio rerio

Tetrahymena pyriformis

2 5
2 6
20 11 21

20 11 21

103

30mg/L  BOD(1%) TOC(3%)

134 ?

=0.0032mg/L

1)v)
1)v)
1)
1)

405 m-
18 m-

22

3 (2004)




[1-3] p-

28 5.1ng/L 28 5
20ng/L 10 56 70ng/L
11 45 2 18
18
51 37 200 100,000ng/L 37
390ng/L
23 51 2 10
14
1 23
1 23
2
10 23
O p-
S51 9/128 5/37 nd 390 200 100,000
H2 0/54 0/18 nd 50
ng/L H10 0/135 0/45 nd 70
H23 5/28 5/28 nd 20 51

104

50ng/L



ng/L

ng/L

S51 nd | nd [ nd | nd [ nd 300
H10 nd nd | nd 66
H23 nd 1.7
S51 nd nd | nd nd 200
H2 nd nd nd 14
H10 110
H23 24 1.7
H10 R 110
H23 nd 1.7
H2 nd nd nd 40
H10 nd nd nd 66
H23 5.3 1.7
H2 nd nd nd 42
H10 100
H23 nd 1.8
H2 nd nd nd 14
H10 nd nd nd 66
H23 35 1.7
H2 nd nd nd 14
H10 nd nd nd 60
H23 nd 5.1
H10 — | - 89
H23 nd 1.8
H10 nd nd | nd 66
H23 nd 1.7
H10 nd nd | nd 66
H23 nd 1.7
H2 10 nd nd 8
H10 nd nd nd 66
H23 nd 1.8
S51 nd|nd[nd[nd|[nd]|nd]nd]nd 60,000
H2 nd nd nd 20
H10 nd nd nd 66
H23 nd 1.7
H10 nd nd | nd 68
H23 nd 17
H2 nd nd nd 10
H10 nd nd nd 66
H23 nd 1.7

A W NP

51

105




PRTR

1)

19 2007
10 100t vii
PRTR kg/ W
2001 0 1,900 0 0 1,900 68 1,968
2002 0 1,600 0 0 1,600 - 1,600
2003 0 2,100 0 0 2,100 - 2,100
2004 0 1,500 0 0 1,500 - 1,500
2005 0 1,500 0 0 1,500 - 1,500
2006 0 69 0 0 69 - 69
2007 0 200 0 0 200 18 218
2008 0 0 0 0 0 18 18
2009 0 0 0 0 0 20 20
2010 45 452 0 0 497 24 521
2010
4 100mg/L 30mg/L  BOD(1%) TOC(0%)
HPLC(0%) 2
1.88 2
23.9% 0.176% 0.293% 75.6%
L D5=100mg/kg: (v
LDs=237mg/kg: ( )"
LDs,=300mg/kg: ( )
LDsp=350mg/Kg: ( ) 1) 3) vii) xvii)
LDg=200 480mg/kg: ()
LC,=250mg/m®: ( 6 )Y
LCsp=2,340mg/m’: (4 H)Iviped
=0.14mg/kg/ LOAEL=1.4mg/kg/ LOAEL 10
3)
LOAEL=1.4mg/kg/ 103 5 |/ Fischer344 1.4mg/kg/
MetHb
3)
=0.02mg/m?® LOAEL=2mg/m® LOAEL 10
10 3
LOAEL=2.0mg/m® 2 6 | 5 [/ CD 2.0mg/m®
MetHb Hb
3
NOEL 0.15mg/m® 3 vl
LOAEL =1.1mg/kg/ 103 1.1mg/kg/
1)
LOAEL =11.7mg/m* 14
11.7mg/m?® H
RfD=0.004mg/kg/ LOAEL 12.5mglkg/ 3,000 "M
LOAEL 12.5mg/kg/ 78 Fischer344 12.5mg/kg/
Xiv)
IARC 2B 9
PNEC=0.000032mg/L 21d-NOEC =0.0032mg/L
100 ¥
1)3)v)

21d-NOEC=0.0032mg/L
224d-LOEC=0.04mg/L
72h-NOEC=0.32mg/L
48h-EC50=43mg/L

Daphnia magna
Danio rerio

Chironomus plumosus

106

Pseudokirchneriella subcapitata

&)
13)
3)




21 5 20 2 5 404 p-

21 5 20 2 6 17 p-
2 2 20 11 21 1 1
72 p-

2 2 20 11 21 1 1
89

2 9 22
50

NITE

12 28 (1990)
2 (2003)
International Agency for Research on Cancer (IARC),IARC Monographs, 57(1993)
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Ver. 1.0 No.79
2
5 (2006)



[2] 0- CAS 95-50-1
23
21 20 23 4 1
31 7.4ng/L 31 5
100ng/L 17 8 7ng/L
14 38 0.4ng/L 38
200ng/L
23 14 17
19 9 23
2
5 23 14
23
oo0-
S50 0/95 0/19 nd 300 3,000
S61 3/18 3/18 nd 620 20
S62 5/20 5/20 nd 410 2.2
S63 3/22 3/22 nd 230 4.3
H 6/17 6/17 nd 160 9
H2 5/18 5/18 nd 45 12
H3 4/18 4/18 nd 34 4.9
H4 7/18 7/18 nd 290 1.9
n H5 6/19 6/19 nd 87 4
no H6 3/17 3117 nd 210 10
H7 5/18 5/18 nd 29 5
H8 7/18 7/18 nd 85 3.2
H9 6/18 6/18 nd 34 2.4
H10 2/18 2/18 nd 13 7.6
H14 26/114 10/38 nd 200 0.4
H17 0/24 0/8 nd 7
H23 5/31 5/31 nd 100 7.4
61 10

108

10

10

17



ng/L ng/L
H14 nd nd nd 0.4
H17 nd nd nd 5
H23 nd 4.8
H14 nd | nd | nd 0.4
H23 nd 4.8
H14 40 | 27 | 43 0.4
H23 nd 4.8
H14 nd | nd | nd 0.4
H23 nd 4.8
H17 nd | nd | nd 0.8
H23 nd 0.8
H14 0.4 nd nd 0.4
H17 nd nd nd 0.8
H23 nd 0.8
H14 nd | nd | nd 0.4
H23 nd 4.8
H14 170 | 200 | 200 0.4
H23 100 4.8
H14 20 | 4 [ 23 0.4
H23 6.4 4.8
H14 nd | nd | nd 0.4
H23 nd 7.4
H14 nd nd nd 0.4
H17 nd nd nd 1
H23 nd 7.4
H14 3.7 4.0 4.2 0.4
H17 nd nd nd 5
H23 55 4.8
H14 nd | nd | nd 0.4
H23 nd 4.8
H14 44 | 47 ] 09 0.4
H23 56 4.8
H14 nd | nd | nd 0.4
H23 nd 4.8
H14 07 | 06 | 09 0.4
H23 nd 4.8
H14 13 | o5 [ 12 0.4
H23 nd 4.8
H14 nd | nd | nd 0.4
H23 nd 7.4
H14 nd | 08 [ nd 0.4
H23 nd 7.4
61 10 23
23
0_
(150 260 )
1)
20 2008 12,000t v
21 2009 12,000t v
22 2010 12,000t VD)
19 2007) 12,672t viD
20 2008) 10,521t viD
21 2009) 10,384t viD
19 2007 0-

10,000 100,000t

109

viii)




PRTR kg/ W
2001 | 148,962 4,470 0 19 | 153451 933 154,384
2002 | 106,979 2,032 0 0| 109,011 188,887 297,898
2003 | 158,893 1,793 16 1,900 | 162,603 373,254 535,857
2004 | 138211 2,062 0 0| 140,274 446,479 586,753
2005 | 101,822 1,459 0 0| 103281 224,904 328,185
2006 | 132,808 1,319 0 0| 134127 209,904 344,031
2007 130,197 1,098 0 0 131,295 233,364 364,659
2008 97,795 945 1,700 0 100,441 210,464 310,905
2009 96,310 746 1,800 0 98,856 71,502 170,358
2010 94,282 764 1,800 0 96,845 12,342,218 12,439,063
2010
) 28 100mg/L 30mg/L  BOD(0%) GC(3%)
BCF 150 230 0.lmg/L 8 90 260 0.01mg/L 8 )
20.3% 0.433% 15.7% 63.5%
LDs;=500mg/kg: ( )ov
LDg=500mg/kg: ( )
LD105=2,000mg/kg: ( )?
LDs,=2,000mg/kg: ( )y
LDLo=4,250mg/m®: ( 7 )Y
LCs=6,825mg/m’: ( 6 v
LCs0=8,150mg/m®: ( 4 )W
LCs,=9,205mg/m>: (6 )i
=43mglkg/ NOAEL=43mg/kg/ Y
NOAEL=43mg/kg/ 103 5 |/ B6C3F1 86mg/kg/
43mg/kg/ b
=0.024mg/m® LOAEL=2.4mg/m® LOAEL 10
10 D
LOAEL=2.4mg/m*® 4 4 / 5 1/ Wister 2.4mg/kg/
3)
LOAEL =21mg/kg/ 13 B6C3F1 Fischer344/N
21mglkg/ 2
=20mg/kg/ 28 Crj:CD(SD)
100mg/kg/
20mg/kg/
X)
RfD=0.09mg/kg/ NOAEL  85.7mg/kg/ 1,000
NOAEL 85.7mg/kg/ 103 5 1/ Fischer344 B6C3F1
85.7mglkg/ XD
IARC 3 9
PNEC=0.001mg/L 21d-NOEC =0.1mg/L
100 ¥

21d-NOEC=0.1mg/L
14d-ECs=0.55mg/L
21d-NOEC=0.8mg/L
72h-NOEC=1.8mg/L

Daphnia magna
Daphnia magna
Oryzias latipes ¥
Pseudokirchneriella subcapitata

2)

21 5 20 2 5
21 5 20 2 6
21 5 20 2 5
2 2 20 11 21
139 o-
2 2 20 11 21
181
2 9
90 o-

110

1)v)

1)

398 o-
23 0-
52 o-

22




1) 1 (2002)

2) 50
8 27 (1975)

3) NITE Ver. 1.0 No.2

4) International Agency for Research on Cancer (IARC),IARC Monographs, 73(1999)

111



[3] 2,6- -tert- -4-sec- CAS 17540-75-9
23
21 5 20 23 1
28
1 27
o2,6- -tert- -4-sec-
H23 0/27 0/27 nd 0.34
ng/L
23 35
0.82ng/g-dry 35
o2,6- -tert- -4-sec-
H23 0/105 0/35 nd 0.82
ng/g-dry
23 11
0.41ng/g-wet 11
o2,6- -tert- -4-sec-
H23 0/33 0/11 nd 0.41
ng/g-wet
2,6- -tert- -4-sec-
i)
21 2009) 7t viD)
19 2007
-2,6- -tert- 1,000 10,000t

viii)

112

0.34ng/L

4-sec-



PRTR

HPL.C(3%,2%,1%)
2)

20.3% 0.433%
LDs,=4,800mg/kg: (
21 5 20
21 5 20

1)
2)
10 10  (2007)

4 100mg/L

) 15.7% 63.5%
)vu)

113

30mg/L

37 2,6- -tert-

37 2,6- -tert-

CHRIP

BOD(-1%,-1%,-1%)

-4-sec-

-4-sec-

19



[4]

114

[4-1] CAS 307-55-1
[4-2] CAS 376-06-7
[4-3] CAS 67905-19-5
23
21 20 23 4 1
[4-1]
23 35
0.023ng/g-dry 35 22 2.7ng/g-dry
(@]
H23 49/105 22/35 nd 2.7 0.023
ng/g-dry
1)
PRTR
100mg/L 30mg/L  BOD(-11%,-16%,-16%)
HPLC 2%,1%,2% 2
BCF 2,800 23,000 0.001mg/L 60 6,400 25,000 0.0001mg/L 60
2)
1.3% 93.5% 0.9% 4.4%™
21 5 20 2 4 29
21 5 20 2 4 29
1) CHRIP
2) 19
10 10 (2007)
[4-2]
23 35
0.036ng/g-dry 35 15 1.7ng/g-dry



19

H23 35/105 15/35 nd 1.7 0.036
ng/g-dry
1)
PRTR
4 100mg/L 30mg/L  BOD(-23%,-22%,-24%)
LC/MS -1%,0%,0% 2
BCF 8,200 18,000 0.001mg/L 60 9,300 25,000 0.0001mg/L 60
2)
1.2% 94.8% 0.9% 3.2%™
21 5 20 2 4 31
21 5 20 2 4 31
1) CHRIP
2)
10 10 (2007)
[4-3]
23 35
0.048ng/g-dry 35 5 0.59ng/g-dry
H23 14/105 5/35 nd 0.59 0.048
ng/g-dry
1)
PRTR

BCF 2,000 5,800 0.001mg/L 60
2)

1.2% 95.5% 0.9% 2.4% ™

115

2,000 5,900 0.0001mg/L 60



21 5 20

21 5 20

1

10 10  (2007)

116

33

33

CHRIP

19



i)
i)

v)
vi)
vii)
viii)

iX)

xi)
Xii)
xiii)
Xiv)
XV)

XVi)
Xvii)

(http://www.env.go.jp/chemi/kurohon/)
(http://mww.env.go.jp/chemi/kurohon/)

(http://www.env.go.jp/chemi/end/index2.html)

(PRTR )
(http://www.env.go.jp/chemi/prtr/risk0.html)
23 3 (2011)
(http://www.env.go.jp/chemi/sesaku/seitai.html)
15911 2011 15710 (2010) 15509 (2009) 15308
(2008) 15107 (2007) 14906 (2006) 14705 (2005)

U.S. National Institute for Occupational Safety and Health (NIOSH), Registry of Toxic Effects of Chemical Substances

(RTECS) Database (http://ccinfoweb.ccohs.ca/rtecs/search.html)

PRTR

(http://www.env.go.jp/chemi/prtr/db/db.php3)

U.S. EPA, Estimation Programs Interface (EPI) Suite v4.1 (http://www.epa.gov/oppt/exposure/pubs/episuitedl.htm)
Level 111 Fugacity Model

(http://drad.nihs.go.jp/mhlw_data/jsp/SearchPage.jsp)
U.S. EPA, Integrated Risk Information System (IRIS)
(http://cfpub.epa.gov/ncealiris/index.cfm)

48 117

19 22 1 25
UNEP,Chemicals Screening Information Dataset(SIDS) for High Volume
Chemicals(http://www.chem.unep.ch/irptc/sids/fOECDSIDS/sidspub.html)
EU, IUCLID (International Uniform Chemical Information Database) Data Sheet
U.S.Environmental Protection Agency,Ecotox Database
U.S. National Library of Medicine, Hazardous Substances Databank (HSDB)
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