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8.7
8.8

10.1
10.2

111
11.1.1
11.1.2 2-

11.1.3
11.2

CICAD
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(Concise International Chemical Assessment Document)

No.20 Mononitrophenols

( )

http://ww.nihs.go. jp/cicad/jogen.html

2- 3- 4- CICAD

Fraunhofer Institute for Toxicology and

Aerosol Research CICAD 2- 4-
German
Advisory Committee BUA 1992 US Agency for Toxic
Substances and Disease Registry ATSDR 1992
1992
2- 4-
3-
1998 3-
2 CICAD 3 CICAD 1998

12 8~11 DC

4

International Programme on Chemical Safety IPCS 1998

ICSC 1342 CICAD

2- 4-
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2,4-

Koc

2.8 13.7

44-530
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24-48

p- (invivo)

(in vitro) 4-

- ( )
no-observed-(adverse-)effect levels (NO(A)ELs)

2- Buehler

maximization test

4-
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4-
4- (in
vitro) (in
Vivo) 4- (in
vivo)
4- 78
2-
4- 12
4-
2-
2- 4-
NO(A)EL
2- 4- 1 tolerable
daily intakes (TDIs) tolerable concentrations (TCs)
2- 4-
Scenedesmus subspicatus 96 EC50 2-
0.39 mg Entosiphon sulcatum 72 MIC
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4- 0.83 mg

2
mg/L 40-50
2- CAS 88-75-5 2-
4- CAS
CeéH5NO3
H
NOE
2-nitrophenal
2_
( 0.05%)
(PCDD/PCDF)
0.1~0.4 png/kg

163

0.0072 mg/L 4- 0.019
(TER)
-1-
100-02-7 4- -1-
oH
NOE
A4-nitrophenal
4- 99%
(0.3%) 3-
/
/ (TCDD/TCDF)

(BUA, 1992)



(Sax & Lewis, 1987)

1 2 4-
2- 4-
(g/mol) 139.11 139.11
0 44-45 L@@E) 113114 (1@
°C) 214-217 (6] 279 3)
(kPa) 6.8x108 (19.8°C) (@) 3.2x10% (20°C) (5)
(g/L) 1.26 (20°C) (4) 124 (20°C) (6)
n- / 1.77-1.89 (7) 1.85-2.04 (7)
(log Kow)
(pKa) 723 (21.5°C) (® 708 (21.5°0C) (8
Amax Amax
230; 276 nm;
log emax: 3.57; 3.80 (9  <290nm )

1 mg/m3=0.173 ppmv
1 ppmv = 5.78 mg/m3
(1) Budavari et al. (1996); (2) Booth (1991);(3) Verschueren (1983); (4) Koerdel et al.
(1981);(5) Sewekow (1983); (6) Andrae et al. (1981);(7) BUA (1992); (8) Schwarzenbach et al.
(1988); (9) Weast (1979)

(ICSC 1342)

(BUA, 1992; Nick & Schoeler, 1992; Geissler & Schoeler, 1994; Harrison et al., 1994;
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Luettke & Levsen, 1994; Mussmann et al., 1994)
/ /

(BUA, 1992; Nasseredine-Sebaei et al., 1993;
Ruana et al., 1993; Paterson et al., 1996; Pocurull et al., 1996; Thompson et al., 1996)
(BUA, 1992)

(Leén-Gonzalez et al., 1992)

BUA, 1992 Puig & Barcelo, 1996

° (Luettke &

Levsen, 1994; Mussmann et al., 1994)

[ J
(Le6n-Gonzalez et al., 1992; Nick & Schoeler,
1992; Geissler & Schoeler, 1994; Harrison et al., 1994)
([ J
(Voziidkova et al., 1996)
([ J

(Nasseredine-Sebaei et al., 1993; Thompson et al., 1996)

<10 ng/m? 0.03~10 pg/L 200~1,600 pg/kg

0.5~1 mg/. Thompson et al., 1996

10
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2- 4- 3
6 1989
2- 6,400 4-
20,500 1988~89
500 4- 2,000
2- 4-
2_
4_
2- 4-
4- 4-
Booth, 1991 1980 2-
4.
2_
1988~89 2.5 kg
10kg 4- 93 kg
64 kg 4-
1996 2- 4-
(TRI, 1998)
o 2 3 )
kg/ 15 kg 23 kg
o 4 3 )
45,000~450,000 kg/ 420 kg
11

166

1983

20

450~45,000

45~450 kg/



<50 pg/ms3
4- 1,000 pg/m? 2 2,000 pg/m?
(Nojima et al., 1983; Tremp et al., 1993)
8% 2%
(Tremp et al., 1993)
(BUA, 1992)
2 4-
(BUA, 1992)
(Leone & Seinfeld, 1985; Leone et al., 1985)
2.
4- (Scheer et al., 1996)
4_
4-
5 (Herterich & Herrmann, 1990; Luettke et al.,
1997) 2- 4-
6.1 Baumgartner & Liebscher, 1990
12
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746 mm 2-

=0.0006% =94.6%

=0.000 09% (Yoshida et al., 1983)

4_

=4.44% =0.95%

2- 4- (14C)
2- /4-
49.45%/20.01% 217.38%/40.21% 12.73%/7.57%
0.05%/0.02% (Figge et al., 1985)
4- (Gile & Gillett, 1981)
30 28

(OECD) 2-
14.5~27.3

(Koerdel et al., 1981; Rippen et al., 1984; Scheunert, 1984; Schoene & Steinhanses, 1984)

(Luettke et al., 1997)

13
168



pH
6.1
(Koerdel et al., 1981)
(Zetzsch et al., 1984)
2,4~
Herrmann, 1990; Luettke et al., 1997) 4-
4-

(Hustert et al., 1981; Mansour, 1996) pH

(Hustert et al., 1981) 4-
(Mansour, 1996) OECD

(1981) Koerde  (1981) 2-

4_

2.8~13.7

(Herterich &

Andrae

300 mg/L

(Gerike & Fischer, 1979; Nyholm et al., 1984; Kayser et al., 1994)

mg/L

(

)

)

14
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AFNOR 2-NP 40 OC 14 16 Gerike & Fischer
(1979)
Sturm 2-NP 10 28 32 Gerike & Fischer
(1979)
MITI 1 2-NP 100 14 0 Urano & Kato (1986)
50 14 7 Gerike & Fischer
(1979)
4-NP 2 28 55 Rott et al. (1982)
OECD 4-NP 20 DOC 28 1 Rott et al. (1982)
4-NP 20 OC 21 50 Means & Anderson
(1981)
AFNOR 4-NP 40 OC 14 97 Gerike & Fischer
(1979)
Sturm 4-NP 10 28 90 Gerike & Fischer
(1979)
MITE 1 4-NP 50 14 1 Gerike & Fischer
(1979)
100 14 0 Urano & Kato (1986)
100 14 4.3 CITI (1992)
Zahn-Wellens 2-NP 400 14 80 Gerike & Fischer
(1979)
SCAS 2-NP 20 TOC 24 107 Broecker et al.
(1984)
13.3 TOC 24 110
Bunch Chambers 2-NP 5~10 28 100 Tabak et al. (1981)
Coupled units 2-NP 12 0C 7 61 Gerike & Fischer

(1979)

15
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2-NP 200 COD 5 97 Pitter (1976)
Zahn-Wellens 4-NP 300 14 8 Andrae et al. (1981)
100 DOC 28 100 Pagga et al. (1982)
4-NP 50 19 100 Means & Anderson
100 19 9 (1981)
SCAS 4-NP 20 TOC 33 >90 Marquart et al.
(1984)
27 >97 Scheubel (1984)
25/39 100 Ballhorn et al.
(1984)
12~15 100 Koerdel et al.
(1984)
Coupled units 4-NP 12 0C 7 100 Gerike & Fischer
(1979)
4-NP 200 COD 5 95 Pitter (1976)
2-NP =2- 4-NP =4- oc = DOC = ToC =
CoD =

(Rubin et al., 1982; Subba-Rao et al., 1982; Van Veld & Spain, 1983;

Spain et al., 1984; Ou, 1985; Hoover et al., 1986; Aelion et al., 1987; Wiggins et al., 1987)

96.5~579 mg/L,
2- 4- 7~60
(Wagner & Braeutigam, 1981; Battersby & Wilson, 1989) Boyd (1983) 1

50 mg/L

16
17




10
Tseng Lin (1994)

350~650 mg/L 90%

(KOC) KDC

44~230 2- 56~530 4- (Boyd, 1982;
Broecker et al., 1984; Koerdel et al., 1984; Lokke, 1984; Marquart et al., 1984)

2 4
14.6~24.4
(Brachydanio rerio) 2- (Koerdel
et al., 1984) (Cyprinus
carpio) 30~76 (Broecker et al., 1984) 11 4-
11 Chlorella fusca (Geyer et al., 1981)
3 ( Leuciscus idus melanotus) 57
(Freitag et al., 1982) 48
14C-4- (Ensenbach & Nagel, 1991)
(Pisaster ochraceus) (Strongylocentrotus purpuratus) 8
14C-4- 3.48 3.70 mg/kg 89% 36%

(Landrum & Crosby, 1981)

6.1

17
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(Leuenberger et al., 1988)

Great Dun Fell
2- 0.8~25 ng/m3 4-
ng/ms3 (Herterich & Herrmann, 1990; Luettke et al., 1997)
2- 27 22
1 ng/m3 4- 27 27
ng/ms3 1 ng/m3 (Japan Environment Agency, 1995)
2- 3.9 mgkg 4-
(Nojima et al., 1983)
9-
9-
4- 0.5 19 pg/L

(BUA, 1992)

1 pg/m3

1.2~360
5 1994
1~140 ng/m3

1~71

42 mg/kg

0.03~5.7 pg/L

(Herterich

& Herrmann, 1990; Levsen et al., 1990; Richartz et al., 1990; Capel et al., 1991; Geissler &

Schoeler, 1993; Levsen et al., 1993; Luettke et al., 1997) 2-

<0.1 ng/L
4- 5 ug/L 20 ug/L

4.

2_

5

1970 1980
2- 4- 0.1~1 pg/LL
(BUA, 1992) 2- 4- 1978 1979 1994

18
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177 0.04~10 pg/L 177

0.002~0.8 pg/kg (Japan Environment Agency, 1979, 1980, 1995)

1979 1994 4- 129
0.005~0.2 ug/kg 2 1994 129
( 0.005~0.3 pg/kg (Japan Environment Agency, 1980, 1995) 0.15 ug/L
( ) 7.2 pg/L 2- 0.1 pg/L 18.8
ug/L 4- 1990 1991
(Tan & Chong,
1993)
6.2
2 4-
( )
6.1 —
4- 2
5 6.1 4- 20 pg/L
1988 2- 1ug/l  4-
0.1 pg/L (BUA, 1992)
2 4
7.1 2-
19

174



2- 200~330 mg/kg
(80% ) 24
71% 11% 3%

(Robinson et al., 1951)

2- in vitro ( )

(Huq et al., 1986; Jetzer et al., 1986; Ohkura et al., 1990)

72 4-

( ) 4
( 95%) 24~48
( 1%)
4- ( 2~7%)

(Robinson et al., 1951; Gessner & Hamada, 1970; Machida et al., 1982;
Rush et al., 1983; Snodgrass, 1983; Tremaine et al., 1984; Meerman et al., 1987)
4-
4- 14%
(Robinson et al., 1951) 4-
4- 1~2% (Gessner &
Hamada, 1970)

4- ( P-450 )

20
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4- (Reinke & Moyer, 1985; Koop,
1986; McCoy & Koop, 1988; Koop & Laethem, 1992)

7 14C-4-
35% 11% 4-
in vitro (Hugq et al., 1986; Jetzer

et al., 1986; Ohkura et al., 1990)

4_

in vitro ( )

8.1

2- LDso 2,830~5,376 mg/kg (BASF AG,

1970; Vasilenko et al., 1976; Vernot et al., 1977; Koerdel et al., 1981)
1,300~2,080 mg/kg (Vasilenko et al., 1976; Vernot et al., 1977)

20°C 8 ( )
(BASF AG, 1970)

LDso 5,000 mg/kg (Koerdel et al., 1981)
( 2 ) 2 (50 100 250 mg/kg
) ( 6 44 57%)
1 250 mg/kg 1 2- 50%
( 1 20 20 )

(BASF AG, 1970)

4- LDso 220~620 mg/kg (BASF AG, 1969;

Vasilenko et al., 1976; Hoechst AG, 1977a; Vernot et al., 1977; Andrae et al., 1981)

21
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380~470 mg/kg (Vasilenko et al., 1976; Vernot et al., 1977)

4,700 mg/ms3
[ ] 4 ( )
6 4
14 1,510 mg/m3 2
4,700 mg/m3
(Smith et al., 1988) 1
20°C 8
(BASF AG, 1969)
LDso 1,000 mg/kg (Hoechst AG, 1977b; Eastman Kodak Co., 1980;
Andrae et al., 1981) 2- 4- 100 200
500 mg/kg 2
02 1/2 2/2 (BASF AG, 1969)
1 8.8
8.2
OECD 404 405 2-
OECD 406 Buehler 2-
(Koerdel et al., 1981)
(FDA) 4-
2/8 (Hoechst AG, 1977c)
OECD 404 4-
0/4 (Andraeetal., 1981) 10% 4-
FDA
Hoechst AG, 1977¢ 4- FDA

22
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Hoechst AG, 1977¢ OECD
405 1-2/4 Andrae et al., 1981

OECD 406 20 5
(Andrae et al., 1981)

2 4
8.3
8.3.1
2- OECD 407 5 [/ /
1 0 22 67 200 mg/kg 28
(Koerdel et al., 1981)
NO(A)EL
OECD 407 28 Sprague-Dawley
10 / / 4- 1 0 70 210
630 mg/kg 2
10 1
4/10 6/10
7 14
13/20
6/20
23
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4/10

210 630 mg/kg

(ALAT)
2 5 1 2
(Andrae et al., 1981)
NOAEL
8.3.2
8.3.2.1 2-
Sprague-Dawley 15 / / 2- 4 0
5 30 60 mg/ms3 2-
6 /| 5
11
1.0 23 1.8 1.6% 2.0
41 21 1.1% (Hazleton Lab., 1984)
8.3.22 4-
Crl:CDR 10 / 4- 2 0 340
2,470 mg/m3 [MMAD]
4.6~7.5 um 6 |/ 5
2 340 2,470 mg/m3
(ASAT)
14
2/5
10 0.2 0.87 1.53%

24
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14 0.2 0.13 0.7%

14
14
10
(Smith et al.,
1988)
2 0 30 130 mg/m3 MMAD 4.0~4.8 um
14 130 mg/m3
10 0.5 0.3 1.5% 14 0.4
0.5 0.2%
NOMEL 30 mg/m3
(Smith et al., 1988)
Sprague-Dawley 15 / 4- 4 01
5 30 mg/m3 MMAD 5.2~6.7 pm 6 / 5 /
2
(>3 %)
0.8
0.5 2.2 1.1% 1.3 1.1 2.0 1.0% 5 mg/m3 (Hazleton Lab., 1983)

5 mg/m? NO(A)EL
NO(A)EL

8.3.3

25
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8.4

4-
8.4.1
Sprague-Dawley 20 / / 13 4-
0 25 70 140 mg/kg 5 / 70
140 mg/kg (70 mg/kg 1 1 140
mg/kg 15 6 )
7 13%
(Hazleton Lab., 1989)
NO(A)EL 25 mg/kg
NO(A)EL
Swiss-Webster 4- 10 / / 13
3 0 22 44 88 175 350 mgkg
>175 mg/kg
1
1 Gulf South Research Institute NTP (1993)
8.4.2
Swiss-Webster 50 [/ / 4-

26
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0 40 80 160 mg/kg 3 / 178

29/60 17/60 26/60 24/60

35/60 26/60 33/60 27/60 60
4_
4- NTP (1993)
1 12
31 Sutter 2- 4-
20% 25 pL 2
(Boutwell & Bosch, 1959)
8.5
2- 4- in vitro 1n vivo
3
3  1nvitro in vivo 2- 4-
2- in vitro
A DNA DNA 35 mg - 0 Yamada et al
(1987)
H17 M45 0.01~0.5 mg/ - 0 Shimizu & Yano
(1986)

27
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TA1535 TA1537

0.003~2.5 m

g/

Koerdel et al

(1981); Haworth

et al. (1983);

Shimizu & Yano

(1986)
0.01~2.5 mg/ Koerdel et al
TA1538 (1981); Shimizu &
Yano (1986)
0.0007~5 mg/ Suzuki Chiu et al. (1978);
TA98 TA100 (1983) Koerdel et al
(1981); Haworth
et al.  (1983);
Suzuki et al
(1983); Shimizu &
Yano (1986);
Kawai et al
(1987); Dellarco &
Prival (1989);
Massey et al
(1994)
2- in vivo
SLRL (400 500 ppm) Foureman et al.
(2,500 (1994)
5,000 ppm)
4- in vitro
A DNA DNA 35 mg Yamada et al
(1987)
H17 M45 0.01~5 mg/ 0.5 mg/ Shimizu & Yano
(1986)
WP2uvrA 0.001~2.5 mg/ Hoechst AG

28
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(1980)
K-12 (Pol 0.125~2 mg/ - Rashid & Mumma
Al+/Poll) WP2 (1986)
(WP2 WP2uvrA
WP67 CM611
CM571)
Q13 DNA- 7 70 mg + 70 mg Kubinski et al.
(1981)
ade 2, trp 5 2.9 mg//mL (+) Fahrig (1974)
DNA 0.75 mg//mL | - Nakamura et al.
TA1535/pSK umu (1987)
1002
0.001~2.5 mg/ + >0.1 mg/ Hoechst AG
TA1538 (1980)
0.01~5 mg/ - Andrae et al
TA1538 (1981); Shimizu &
Yano (1986)
0.125~2 mg/ - Rashid & Mumma
TA1538, TA1978 (1986)
0.0007~5 mg/ - Suzuki McCann et al
TA98, TA100 (1983) (1975);  Hoechst
AG (1980);
Andrae et al
(1981); Haworth
et al.  (1983);
Suzuki et al
(1983); Shimizu &
Yano (1986);
Kawai et al

29
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(1987); Dellarco &
Prival (1989);

Massey et al

(1994)
0.001~5 mg/ - McCann et al
TA1535, TA1537 (1975);  Hoechst
AG (1980);
Andrae et al
(1981); Haworth
et al. (1983);
Shimizu & Yano
(1986)
DNA 42~417 mg (+) >97 mg Storer et al. (1996)
DNA 4.2~417 mg - Andrae et al
(1981)
S9 mix - NTP (1993)
(CHO) 0.1~0.5 mg//mL
S9 mix
1.25~2 mg//mL
S9 mix - NTP (1993)
(CHO) 0.00017~0.025
mg//mL
S9 mix
0.05~1.5 mg//mL
S9 mix - Oberly et al
L5178Y TK* 0.7~1.5 mg/mL (1984)
S9 mix
0.0001~0.03 mg//mL
0.06~0.78 mg//mL 0 Amacher &
30
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L5178Y TK+

Tumer (1982)

DNA

0.00007~0.14mg//mL

Probst et al

(1981)

Huang et al

(1996)

1.4
mg/mL
0.001~0.3 mg//mL Huang et al
(1995)
DNA 0.14~139 mg Poirier et al
(WI-38) (1975)
>13.9
mg
4- (in vivo
NMRI Buselmaier et al.

31
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( 75 mg/kg (1972)
G 46
3
a21 Leu-)
SLRL (1,000 2,500 Zimmering et al.
6,000 7,500 ppm) (1985); Foureman
(1,000 1,500 et al. (1994)
ppm)
a_ + (o) 0
2_
2_
4- in vitro
NTP (1993) 1
4-
DNA [ in vitro]
[SLRL] in vivo
4- in vivo
8.6
8.6.1
Angerhofer (1985) Sprague-Dawley 24 12
2 4- 0 50 100 250
mg/kg / 5 / Fo 140
Fo F1 26
32
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13 Fo

Fo
28
630 mg/kg

8.6.2

8.6.2.1 2-

Charles River COBS®© CD©

0 50 125 250 500 1,000 mgkg

500 1,000 mg/kg

mg/kg

8.2% 13.8%

Corporation, 1983)

8.6.2.2 4-

NO(A)EL

168
8.3.1
210 mg/kg
5 / 6 15
20
1
>250 mg/kg >125
1,000 mg/kg
1.2 2.3

(International Research and

33
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Booth  (1983) 50 CD-1 7~14 4-
1 400 mg/kg (n
=36) 100% 81%
4-
Kavlock (1990) Sprague-Dawley 4- 4-
Tween 20 [4:4:1:1]
12~13 11 0 100 333 667 1,000 mg/kg
1~6
>667 mg/kg
>333 mg/kg 1 6
8.7
in vitro
4.
(Pruett & Chambers, 1988)
8.8
2- 4
4
4 2- 4
/! / / (% metHb)

34
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1 50 mg/kg 6 BASF AG
2 (1970)
100 44
250 57
1 50% BASF AG
(1970)
6 m f Hazleton Lab.
Sprague-Dawley 5 0 mg/m? 1.0 2.0 (1984)
15 15 4 5 2.3 4.1
30 1.8 2.1
60 1.6 1.1
11
4-
1 100 mg/kg BASF AG
2 (1969)
200
500
5 0 mg/kg Hazleton Lab.
Sprague-Dawley 13 25 13% (1989)
20 20 70
140
6 0 mg/m?3 0.2 0.2 Smith et al
Crl:CD® 5 340 0.87 0.13 (1988)
10 2 2470 1.53 0.7
14
35
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6 / 0 mg/m3 0.5 0.4 Smith et al
Crl:CDR 5 / 30 0.3 0.5 (1988)
10 2 130 1.5 0.2
14
6 / m f Hazleton Lab.
Sprague-Dawley 5 / 0 mg/m3 0.8 1.3 (1983)
15 15 4 1 0.5 1.1
5 2.2 2.0
30 1.1 1.0
m= f= metHb =
2- (BASF AG, 1970)
50 mg/kg
5 mg/m3
30 60 mg/m3
(Hazelton Lab., 1984)
4- 500 mg/kg
(BASF AG, 1969)
2470 mg/m3 4-
36
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Naniwa (1979) 4 4- 2 4
3 -2- 4- 0.1
0.5 1% 31 5
4 4
3
4 2- 4
2- 4
4-
1 2,4 27 4
1~2%
15 4- (Eriksen, 1978)
10.1
5 2
4- BUA (1992)
9-
21 (LOEC) 1.0 mg/L (Koerdel et al., 1984)
4- 49
ECso 0.21 mg/L (ECm) 0.03 mg/L
(Scholz, 1986) 4-
96 LCso 3.8 mg/L (Oncorhynchus mykiss) (Howe et al.,
1994) 28 2-
NOEC 2 mg/L (Broecker et al., 1984) 4-
0.1 mg/L
37
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1 5 mg/L 25%
(Braunbeck et al., 1989)
5
mg/L
Pseudomonas putida | 2-NP 16- MIC=: 0.9 Bringmann & Kuehn
4-NP 16 MIC: 4.0 (1977)
Entosiphon sulcatum 2-NP 72- MIC: 0.40 Bringmann (1978);
4-NP 72-  MIC: 0.83 Bringmann et al. (1980)
Scenedesmus subspicatus 2-NP 96- ECso: 0.39 Broecker et al. (1984);
Chlorella vulgaris 2-NP 6- ECso: 1.53 Kramer et al. (1986)
4-NP 6- ECso: 6.97
Moina macrocopa 2-NP 3~ LCs: 1.9 Yoshioka et al. (1985)
4-NP 3- LCso: 1.3
Daphnia magna 2-NP 21- LOEC:1.0 Koerdel et al. (1984)
4-NP 21- NOEC: 1.3
Barentsia matsushimana 4-NP 49-  ECso: 0.21 Kuehn et al. (1988)
4-NP 49-  ECw" 0.03 Scholz (1986)

Cyprinus carpio 2-NP 96- LCso: 36.6 Lang et al. (1996)
Oncorhynchus mykiss 4-NP 96- LCso: 3.8 Howe et al. (1994)
Oncorhynchus mykiss 4-NP 96- LCs: 7.93

2-NP = 2- 4-NP =4-

aMIC =

38
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b ECwm =

10.2
2- 4- OECD
208
14 ECso 2- 52~420 mglkg
(Broecker et al., 1984; Koerdel et al., 1984) 4- 35~260 mg/kg
(Ballhorn et al., 1984; Marquart et al., 1984) 2-
14 EC1o 10 mg/kg (Brassica
rapa) (Avena sativa)
OECD 207 2- 4-
Neuhauser (1985) 2- Eisenia fetida
48 LCso 5.9 pg/cm?2 4-
Eisenia fetida Kudrilus eugeniae 48 LCso
0.7~2.7 uglem? (Roberts & Dorough, 1984; Neuhauser et al., 1985, 1986)
2- 28 LCso Eisenia fetida
250~500 mg/kg (Broecker et al., 1984; Koerdel et al., 1984)

Eisenia fetida Eudrilus eugeniae 4-
14 LCso 38~67 mg/kg (Ballhorn et al., 1984; Marquart

et al., 1984; Neuhauser et al., 1985, 1986)

39
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11.1

11.1.1
2_
4_
24~48
4-
4_
mg/kg
2_
4_
4-

in vivo in vitro 2-

LDso 220~620 mg/kg 380~470

OECD FDA

40
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Vivo

n vivo

12

NO(A)EL

1n vitro

78

41
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4_
11.1.2 2- 4-
8 2- 1 (TDI)
(TC)
4_
13
NO(A)EL 4-
1 TDI
4-
NO(A)EL 2 30 mg/m3 NO(AEL 4
5mg/m3 NO(A)EL 5 mg/m3 NO(AEL
NO(A)EL
(TC)
11.1.3
6.2 9-
4_
42
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1 ug/ms3 100%

64 kg 24 4
1994) 0.06 ng/kg
4.
1978) 20 pg/L
1 8 ng 0.12 ng/kg

lpg/l 1 14 L

2 4-
11.2

2 4-

2_
43

198

6.2
1 22 m3
(IPCS,
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(CAS 554-84-7 3- -1-
) CeHsNOs3
H
\\NOE
A-1
A1 3
(g/mol) 139.11
cC) 96-97 (1?2
Q) 194 6))
(kPa; 20 °C) 0.10 3
(g/L; 25 °C) 13.5 1
n- / (log Kow) 2.00 (4)
(pKa) (18 °C) 8.34 0)

1 mg/m3=0.173 ppmv

1 ppmv = 5.78 mg/m3

(1) Verschueren (1983); (2) Budavari et al. (1996); (3) HSDB (1998);

(4) Hansch & Leo (1979)
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A-2 3
A-2 3-
mg/L ) )
MITI | 100 14 0 Gerike & Fischer (1979);
Urano & Kato (1986)
200 COD? 5 95 Pitter (1976)
200 COD?
300 10 44 Kayser et al. (1994)
200D =
96.5~579 mg/LL 3- 7~60
(Wagner & Braeutigam, 1981; Battersby & Wilson, 1989)
Boyd (1983) 1 50 mg/L
10
Tseng Lin (1994)
3 3-
(350~650 mg/L)  90%
3_
Boyd (1982) (Koo)  52.83 Hansch Leo (1979)
n- / (log Kow) 2.0
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1994 3- 27 8 ng/m3
(Japan Environment Agency, 1995) 3- 1978 1979 1994
177 0.04~10 pg/L 177
0.002~0.8 pg/kg (Japan Environment Agency, 1979, 1980,
1995) 1979 1994 3 129
0.005~0.2 pg’kg (Japan Environment Agency, 1980, 1995)

3_
150~200 mg/kg 80% 24
68~86%
7~13% (Robinson et al., 1951) in
vitro (Hugq et al., 1986; Jetzer et al., 1986; Ohkura et al., 1990)
3-
in vitro
3- LDso >930 mg/kg (Vasilenko et al., 1976;
Vernot et al., 1977) >1,070 mg/kg (Vasilenko et al., 1976; Vernot et al.,
1977)
3- in vitro in vivo A-3
3- (rec-assay)
1 TA98 TA100
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A-3 3- in vitro in vivo
In vitro
H17 M45 0.01~5 mg/ + >0.5 mg/ Shimizu &
Yano (1986)
0.01~5 mg/ - Shimizu &
TA1535 Yano (1986)
TA1537
TA1538
0.1~5 mg/ + Kawai et al.
TA98 TA100 (1987)
0.01~5 mg/ - Suzuki Suzuki et al.
TA98 TA100 (1983) (1983);
Shimizu &
Yano (1986)
In vivo
SLRL (5,000 ppm) Foureman et
al. (1994)
(1,200 ppm)
a_ + 0
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3- A‘4
3_
A-4 3-
mg/L
Pseudomonas putida 16- MIC®: 7.0 Bringmann & Kuehn (1977)
Entosiphon sulcatum 72- MIC: 0.97 Bringmann (1978); Bringmann

et al. (1980)

Scenedesmus subspicatus

Chlorella vulgaris

6-  ECy: 6.21

Kramer et al. (1986)

Moina macrocopa

3- LCyp: 1.7

Yoshioka et al. (1985)

Cyprinus carpio

96-  LCy: 17.5

Lang et al. (1996)

aMIC =

BUA (1992): BUA-Stoftbericht 2- und 4-Nitrophenol.
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Beratergremium fuer Umweltrelevante Altstoffe. Weinheim, VCH VerlagsGmbH (Report
No. 75; February 1992)

BUA
BUA No. 75 BUA 2- 4-
GDCh-Advisory Committee on Existing Chemicals of Environmental
Relevance Stuttgart Hirzel Verlag [1992 2 ] 1993
ATSDR (1992): 2- 4-
Atlanta, GA, US Department of Health and Human Services, Public Health
Service, Agency for Toxic Substances and Disease Registry TP-91/23
ATSDR 2- 4-

(ATSDR, 1992)

Agency for Toxic Substances and Disease Registry
Division of Toxicology

1600 Clifton Road, E-29

Atlanta, Georgia 30333

USA

2- 4-
Agency for Toxic Substances and Disease Registry US Centers for Disease

Control US National Toxicology Program
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