1,2, 3-
1,2,3-
CAS 96-18-4
2-83 (3 5)
* 1-289
RTECS TZ9275000
CsHsCls
147.43
1 ppm = 6.03 mg/m? ( 25 )
|C|
CH
H,C” \C|:H2
I
cl Cl
* 21 10 1
1) 2)
147 99 .14 Y
157 (760 mmHg)® 156.85 (760 mmHg)®
156
1.3889 g/cm® (20 )
3.69 mmHg (=492Pa) (25 )¥*
2 mmHg (=300 Pa) (20 )
1- /' (logKow) |2.639 2279
pKa
1.75x 10° mg/L (25 )%
BOD 0% GC 8% TOC 0% 4 100 mg/L
30mg/L ©
OH
0.35x 10™ cm®/( sec) AOPWIN "
15 150 OH 3x 10° 3x 10°  /em®?
1 12
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1.8x 10°(/ )25  pH=7 9)?
144
10)

(BCF)
54 12 8 02mg/L ©
53 13 8 0.02mg/L ©

(Koc) 77 95™ 1 86

500t 12) 5 19
1,900t/ 5 8 12)

13)

13)

21 10 1
289



1
2
Mackay-Type Level Il Fugacity
Model" 2.1
2.1 Level [ Fugacity Model
T
kg/ 1,000 1,000 1,000 1,000
90.6 11.9 6.3 12.0
6.7 87.2 4.2 24.2
2.6 0.3 89.5 63.7
0.0 0.6 0.0 0.16
3
2.2
2.2
pg/m®
pg/m®
Hg/g
Ho/L
Hg/lL | <0.01 <0.01 <0.01 <0.01 0.01 0/23 1999 2)
Ho/g
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pg/L | <0.01 <0.01 <0.01 0.03 0.01 3/130 1999 2)
pg/L | <0.01 <0.01 <0.01 0.01 0.01 117 1999 2)
) Ho/g | <0.001 | <0.001 | <0.001 | <0.001 0.001 0/14 2002 3)
) Ho/g | <0.001 | <0.001 | <0.001 | <0.001 0.001 0/10 2002 3)
2.3
15m° 2L 2,000 g 50 kg
2.3
0.01 pg/L (1999) 0.0004 pg/kg/day
0.01 pg/L (1999) 0.0004 pg/kg/day
0.01 pg/L (1999) 0.0004 pg/kg/day
0.03 pg/L (1999) 0.0012 pg/kg/day
2.4
0.0004 pg/kg/day
0.0012 pg/kg/day
0.0012 pg/kg/day




2.4
ng/kg/day ng/kg/day

(0.0004) (0.0004)

0.0004 0.0012

0.0004 0.0012

0.0004 0.0012
1
2)
3)

PEC
2.5
PEC
0.03 pg/L 0.01 pg/L
2.5

0.01 pg/L (1999)

0.01 pg/L (1999)

0.03 pg/L (1999)

0.01 pg/L (1999)




1
1c 30 mg/kg
57 50 64
18 19 20 21 19 16
24 2
60 mg/kg
6
24
60
50 83
60
&
1c 3.6 mg/kg
15 37 16 18
1 7.3 2 2.8 1
2.0 0.5
2
031 1.8 2 30 45
53 2 87 182
40 18 30 25
6 99 6
30 15 24 18
6 N- -S-(3- -2-
ACPC 24 ACPC  S-(3- -2- )-L-
2-(S- ) GMA /
ACPC CPC
6 3 40
&
in vitro
NADPH 1,3- DCA NADPH
1,3- -2- 2,3-
DCA
24 3 24
2 DNA

14

60
14(:02

24 60

9.3 8

1 21
24
“co, 5

)-L-
CPC

ACPC



Y DNA S-[1-( )-2-(N"- )- 1
1,2- -3- DNA
5,6)
3.1 )
LDsg 108 pL/kg [150 mg/kg]
LDsq 369 mg/kg
LDsq 340 mg/kg
LDso 380 mg/kg
LDLo 200 mg/kg
LCLo 500 ppm [3,020 mg/m°] (4hr)
LCso 3,400 mg/m? (2hr)
LDso 372 pl/kg [520 mg/kg]
8)
Sprague-Dawley 10 1 0 10 100 1,000 mg/L 13
100 mg/L 1 1,000 mg/L
1,000 mg/L
100 mg/L 1,000 mg/L
1,000 mg/L
1,000 g/L
1,000 mg/L
113 mg/kg/day 149 mg/kg/day 100 mg/L 17.6 mg/kg/day
% NOEL 100 mg/L 15 20 mg/kg/day

10 mg/L
Sprague-Dawley 10 1

2 mg/kg/day

NOAEL

0 0.01 0.05 0.2 0.8 mmol/kg/day
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10 0.8 mmol/kg/day 0.2
mmol/kg/day 0.2 mmol/kg/day 0.8
mmol/kg/day 0.8 mmol/kg/day
GOT GPT
2 0 0.01 0.05 0.1 0.4 mmol/kg/day 90
0.4 mmol/kg/day
0.1 mmol/kg/day 0.1 mmol/kg/day
0.4 mmol/kg/day GOT GPT 0.4 mmol/kg/day
0.4
mmol/kg/day 0.4 mmol/kg/day
0.4 mmol/kg/day
10 NOAEL
0.05 mmol/kg/day 7.4 mg/kg/day
Fischer 344 B6C3F, 19 20 1 0 8 16 32 63
125 250 mg/kg/day 17 5 |/ 250 mg/kg/day
2 5 125 mg/kg/day 1 4
63 mg/kg/day 125 mg/kg/day

16 mg/kg/day
32 mg/kg/day

32 mg/kg/day
63 mg/kg/day

8 16 mg/kg/day 8 mg/kg/day
32 mg/kg/day
125 mg/kg/day
250 mg/kg/day 8
8 mg/kg/day 16 mg/kg/day
16 mg/kg/day 63 mg/kg/day
11,12)
250 mg/kg/day 7 2 16 4
1 250 mg/kg/day 125
mg/kg/day 63 mg/kg/day
125 mg/kg/day
250 mg/kg/day
8 250 mg/kg/day 11.12)
LOAEL 8 mg/kg/day 5.7 mg/kg/day
NOAEL 32 mg/kg/day 23 mg/kg/day
Fischer 344 B6C3F, 60 1 0 3 10 30
mg/kg/day 0 6 20 60mg/kg/day 104 5 /
10 mg/kg/day 30 mg/kg/day
77 67 30 mg/kg/day
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15 58 15
3 mg/kg/day 10 mg/kg/day
30 mg/kg/day
3 mg/kg/day

10 mg/kg/day 30 mg/kg/day

11, 12)

10 mg/kg/day 20 mg/kg/day
89 60 mg/kg/day 79 73 60 mg/kg/day
21 29 15
60 mg/kg/day
20 mg/kg/day
6 mg/kg/day

11,12)

LOAEL 3 mg/kg/day

2.1 mg/kg/day
LOAEL 6 mg/kg/day

4.3 mg/kg/day
Fischer 344 B6C3F; 5 1 0 13 40 132ppm O
80 245 810 mg/m’ 11 6 / 5 [/ 132 ppm
40 ppm 132 ppm
13 ppm
132 ppm
13)
132 ppm
132 ppm
13 ppm
132 ppm
13)
5 1 Fischer 344
B6C3F; 0 1 29 97ppm 0 61 18 59 mg/m’
9.7 ppm
2.9 ppm
9.7 ppm 2/5 14)
NOAEL 1ppm 6.1 mg/m® 1.2 mg/m?
NOAEL 2.9ppm 18 mg/m’ 3.7 mg/m®
Sprague-Dawley 5 1 0 95 297 888 ppm 4 6 /
5 |/ 888 ppm 9
3 579 ppm 579 ppm
3 297 ppm 1 297 ppm
95 ppm 95 ppm
297 ppm 95 ppm
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35 297 ppm
297 ppm 579 ppm
297 ppm 15
LOAEL  95ppm 572 mg/m® 102 mg/m®
Sprague-Dawley 15 1 0 45 15 49 ppm 13 6 /
5 |/ 15 ppm
15 ppm
4.5 ppm 49 ppm
15 ppm 49 ppm
4.5 ppm
0 05 1.54ppm 13
0.5 1.54 ppm
15)
NOAEL 154ppm 9.3 mg/ m® 1.7 mg/m®
Fischer 344 19 20 1 0 8 16 32 63 125 mg/kg/day 17
5 [/ 63 mg/kg/ay
0 125 mg/kg/day 17
B6C3F; 0 30mg/kg/day 104 Fischer 344
0 60 mg/kg/day 104 B6C3F,
11)
Swiss CD-1 20 1 0 30 60 120mg/kg/day 7
98
Fi 5
120 mg/kg/day 3
2 4
120 mg/kg/day
120 mg/kg/day
120 mg/kg/day
120 mg/kg/day
F 120
mg/kg/day
Fi Fo 0 30 60 120 mg/kg/day

10



120 mg/kg/day

Fe
120 mg/kg/day
60 mg/kg/day
mg/kg/day NOAEL
Sprague-Dawley 15 1
8 1
Fischer 344 B6C3F,
78 241 796 mg/m’ 2 6 /5
Sprague-Dawley 10 20
40 14
Sprague-Dawley 10 15 1
mg/kg/day 2
12 100 ppm 15
50 ppm 1

300 mg/m* 50 ppm

14 1,2, 3-

30 mg/kg/day

60 mg/kg/day

11

16, 17) 30

LOAEL
0 80 mg/kg/day 5

18)

1 0 13 40 132ppm O
40 ppm
132 ppm
13)
0 4.6 15ppm 10
6 / 5 /
0 05 15ppm
15)
1 15
37
19)
20)
21)
3.2
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3.2
()
WHO | IARC (1995) 2A
EU EU (2005) 2
EPA (1997) B2
USA | ACGIH (1996) A3
NTP (2005)
2
(2001) A
DFG (2005) 2
(o]
in vitro 59 11,22 25) 24, 26)
“ L5178y 2D s9
S9 CHO
) RL, S9 20
S9 AHH-1 MCL-5 H2E1 *® CHO 2)
0 S9
DNA ' DNA ) 20)
v79 ¥ DNA CHO 129 V79
%) 34)
in vivo 29,35) DNA 36)
) % DNA
DNA 49)
18) 39)
40, 41) ras
42)
(o]
Fischer 344 60 1 0 3 10 30mg/kg/day 104 5 /
3 mg/kg/day

3 mg/kg/day

3 mg/kg/day
10 mg/kg/day
10 mg/kg/day
10 mg/kg/day

12
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10 mg/kg/day

10 mg/kg/day 30 mg/kg/day
10 mg/kg/day
Fischer 344 1.12)
B6C3F; 60 1 0 6 20 60mg/kg/day 104 5 /
6 mg/kg/day
20 mg/kg/day 6 mg/kg/day
60 mg/kg/day
20 mg/kg/day 60 mg/kg/day
11,12)
NTP 1993 Fischer 344 B6C3F;
536
74 8
43)
B6C3F; 15 1 6 mg/kg/day 5
5 DNA
14 24 3 1 0 6 60 mg/kg/day 5
PCNA
PCNA 60 mg/kg/day 10
7 1 0 6 mg/kg/day
2 5 / BrdU
6 mg/kg/day BrdU
3
6)
U.S. EPA 1997 Health Effect Assessment Summary Tables HEAST Fischer 344

7 (mg/kg/day)™
2x 10™ (ug/m3)™*

44)

13



IARC 1995
2A
45)
in vivo
DNA
4
LOAEL
3 mg/kg/day
LOAEL 3 mg/kg/day 2.1 mg/kg/day LOAEL
10 0.21 mg/kg/day
7 (mg/kg/day)™
NOAEL 6.1 mg/m®
NOAEL 6.1
mg/m® 1.2 mg/m® 10
0.12 mg/m®
2x 10 (ug/m®)*
3.3 MOE
MOE
0.21 mg/kg/day
0.0004 pg/kg/day 0.0012 pg/kg/day 1,800

14
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3.4 EPI
TDos  EPI
-1
0.0012 pg/kg/day 7 (mg/kg/day) 8.4x 10°
0.0004 pg/kg/day 0.0012 pg/kg/day 0.21
mg/kg/day 10
10 MOE Margin of Exposure 1,800
8.4x 10°
MOE
3.5 MOE
MOE
0.12 mg/m®
3.6 EPI
TCos EPI
15 150
MOE 10 MOE 100
>
106 105
>

15
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1
4.1
4.1
[Hg/L] [ ] No.
112,000 Mamydomonas ECs, PHY A c | 1)5065
angulosa
170,000(Chlorella vulgaris ECso PHY A C 1)-5065
Ceriodaphnia cf.
4 130dubia ECsy IMM B A 1)-18991
35,400Daphnia magna ICsp IMM B B  14)-2007029
60,300C haetogammarus LC, MOR C c | 1)-9471
marinus
41,600Poecilia reticulata LCs, MOR C C 4)-2006031
66.500F 'mephales LCs, MOR A A | 1)-3217
Y bromelas %0
PNEC
PNEC
A B C
E
PNEC
A B C
ECs, (Median Effective Concentration) : 1Cs0 (Median Inhibitory Concentration) :
LCso (Median Lethal Concentration) :
IMM (Immobilization) : MOR (Mortality) : PHY (Physiology) : )
PNEC
Rose D78 EPA EPA/600/4-90/027F, 1993 Warne, 1996

Ceriodaphnia cf. dubia

16

65.2 mg/L  CaCO;

20




48

14 1,

ECso

4,130 pg/L

2
Geiger V32V Pimephales promelas
1 18 0 191 294 452 69.6 107 mg/L
15 44.1 mg/L
CaCO4 <0.53 164 230 33.9 51.0 86.7
mg/L 96 LCso 66,500 pg/L
2 PNEC
PNEC
Ceriodaphnia cf. dubia 48 ECs 4,130pg/L
Pimephales promelas 96 LCs 66,500ug/L
1,000 2
2 4,130 pg/L 1,000
PNEC 4.1 pg/L
PNEC
4.1 pg/L
3
4. 2
PEC/
PEC PNEC
PNEC
0.01 ug/L (1999) 0.03 pg/L (1999) 0.007
4.1ug/L
0.01 pg/L (1999) | 0.01 pg/L (1999) 0.002
1
2)
PEC/ PNEC 0.1 PEC/ PNEC 1
>

17
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0.01 pg/L
0.01 pg/L PEC
0.03 pg/L 0.01 pg/L
PEC PNEC 0.007 0.002

18
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