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A9.1  

 A9.1.1  

-

-

 A9.1.2  

 A9.1.3  

A9.2

 A9.1.4  

( 1.2 )

/

 A9.1.5  ( )

( )

1 27

2001 4
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 A9.1.6  

 A9.1.7  

( A9.2 )

 A9.1.8  

 ( A9.3 ) ( A9.4 ) ( A9.5 )

 A9.1.9  

(a)

(b)

(c)

 A9.1.10  

(a)

L(E)C50
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(b) ( )

/

(c)

(d)

(WAFs)

(e)

(f)

pH

(g) 

(h)

pH

(i) /

(j) %

 A9.1.11  

A9.3

 A9.1.12  

( )

A9.4

 A9.1.13  A9.5

(BCF)
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QSAR (BCF)

 A9.1.14  QSAR

QSAR

QSAR

QSAR A9.6

 A9.1.15  

A9.7

 A9.1.16  

( )

A9.2  

A9.2.1  

/ / - / / / /

/

(RID/ADR)

( )

( 2 3)

A9.2.2  

4.1 4.1.2.2 4.1.1
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A9.2.3 

 A9.2.3.1  

1

2

 A9.2.3.2  

(

)

 A9.2.3.3  

( log Kow ≥4,  BCF <500)

( )

1

(a) L(E)C50≤1 mg/l  (log Kow ≥4  BCF 

<500) 

(b) L(E)C50≤1 mg/l 

 A9.2.3.4  A9.3

A9.4 A9.5

 A9.2.3.5  1mg/l

BCF ≥ 500, log Kow ≥
4( ) 4

( )

 A9.2.3.6  
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A9.2.4 

 A9.2.4.1  

(a)

(b) /  (log Kow)

(c)  (BCF)

(d)  (L(E)C50s)

(e)  (NOECs)

(f) ( )

(g) 

( A9.1.10 )

 A9.2.4.2  

L(E)C50 >100 mg/l, 

≥1 mg/l

 A9.2.4.3  100 mg/l

/ log Kow

 Kow≥4,

log Kow

BCF

BCF ≥500

(BCF <500 log Kow <4)

( A9.2.1)

 A9.2.4.4  <1 mg/l

4

(BCF <500 log Kow <4)

4

A9.2.5  
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A9.2.6  

 A9.2.6.1  

(a)

(b) ( )

(c)

/

(d)

(e) QSAR QSAR

(f)

1 2 3,

( A9.3.6.2.3)

 A9.2.6.2  

( )

A9.3

 A9.2.6.3  

( )
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A9.3  

A9.3.1  

/

A9.3.2  

 A9.3.2.1  

 A9.3.2.2  

( 1998)

96 LC50(

203 ) 48  EC50 (  202 )

/ 72  96  EC50 ( 201 )

Lemna

210 ( ) 202 2 211( )

201( )

NOEC L(E)Cx

 A9.3.2.3  

 A9.3.2.4  (

1999 1996 1999 )
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11

 A9.3.2.5  

 A9.3.2.5.1  

0.1 5g 96

/ 96

96

203( 96 LC50)

 A9.3.2.5.2  

210( )  (

850.1500)

( 7 200 ) ( )

210 ( )

 A9.3.2.6  

 A9.3.2.6.1

48

96

202 1 ( ) OPPTS 850.1035 ( )

 A9.3.2.6.2

21 3 28

 202 2  ( ) 850.1350 ( )
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 A9.3.2.7  /

 A9.3.2.7.1  

201( )

( 3 4 )

EC50

 A9.3.2.7.2  

(Lemna gibba Lemna minor) Lemna

EC50

14

Lemna ( ) 850.4400(

Lemna)

A9.3.3 

QSAR Rand(1996)

 A9.3.3.1

 A9.3.3.1.1  

50% (LC50)

50% ( )

( ) ( ) ( ) 50%

A9.3.3.1.2  (1 mg/l)

/ 1

(1 10 mg/l) 2

(10 100 mg/l) 3

 A9.3.3.2  

 A9.3.3.2.1  

(NOEC) ECx /

 A9.3.3.2.2  

/
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NOECs > 1 mg/l

NOEC

NOEC>1 mg/l LC50

NOEC NOEC

NOECs > 1 mg/l

4 NOEC

 A9.3.3.2.3  /Lemna (1) Lemna

(2) (3)

/ (L(E)C50)

(NOECs) 1mg/l

 A9.3.3.2.4  

 A9.3.3.3  

4

( )

 A9.3.3.4  

EDTA

EDTA

/

EDTA

EDTA

 A9.3.3.5  QSAR

QSAR

( A9.6 QSAR )

QSAR
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QSAR

A9.3.4 

 A9.3.4.1  

 A9.3.4.2  

 A9.3.4.3  

(L(E)C50  NOEC )

(4 4 )

A9.3.5 

 A9.3.5.1  

(  1996

1996 1996)

( 2000)

 A9.3.5.2  

L(E)C50

(a) 80%
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A9.3.5.6

(b)

(c)

A9.3.5.7( )

(d)

(e)

(WSF) (WAF)

 A9.3.5.3  

A9.3.1

 A9.3.5.4  

(L(E)C50s) 1mg/l

1 ( 1 ) 1 mg/l, 

1 mg/l

 A9.3.5.5  
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 A9.3.5.6  

 A9.3.5.6.1  

 A9.3.5.6.2  

(a) ( )

L(E)C50

(b) ( )

(c)

L(E)C50,

(d)

 A9.3.5.7  

 A9.3.5.7.1  <1 mg/l

 A9.3.5.7.2  

(a) L(E)C50

1 / 1

(b) L(E)C50

4
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(c)

L(E)C50

L(E)C50

(d)

1 mg/l

 A9.3.5.8  

(a)

L(E)C50

(b) log Kow

(c)

log Kow

L(E)C50

 A9.3.5.9  

 A9.3.5.9.1  pH

pH

MWsalt/MWion

 A9.3.5.9.2  

 A9.3.5.10  

 A9.3.5.10.1  

WSF WAF

L(E)C50
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LL50, WSF

WAF

 A9.3.5.10.2  /

( )
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A9.3.1

/

/

< 1 mg/l 

/

( /

)

( )
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A9.3.6 

 A9.3.6.1  

 A9.3.6.2  

 A9.3.6.2.1  

 (GLP)

ISO ASTM

 A9.3.6.2.2  Pedersen (1995 )

AQUIRE

Mensink (1995 ) Pedersen

Pedersen

 A9.3.6.2.3  

/

/ - / / / / /

 A9.3.6.2.4  

(QSARs) QSAR

A9.4  

A9.4.1  

 A9.4.1.1  

pH
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BOD5/COD

 A9.4.1.2  4.1

A9.7

 A9.4.1.3  

(  A9. )

( A9. )

A9.4.2  

 A9.4.2.1  

( A9.1.8, A9.1.9, A9.1.2.3.1  A9.2.3.3 4.1 4.1.2.10.3 )

 A9.4.2.2  

 A9.4.2.2.1  301 ( 1992)

 A9.4.2.2.2  

(2-100 mg/l)

(

 209 ISO 9509 ISO 11348

)
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 A9.4.2.2.3  

10

310 10

MITI I (  301C) (

 301D) 10 14

10

28

10

 A9.4.2.3  BOD5 /COD

5  (BOD5)

BOD5

(ThOD)

(COD)

 A9.4.2.4

 A9.4.2.4.1  4.1 3.10.2.10.3 (a) (b)

/

 A9.4.2.4.2  4.1 3.10.2.10.3 (c) 28

>70%

28

k > (ln 0.3-ln 1)/28 = 0.043 1 t½

< ln 2/0.043 = 16 

 A9.4.2.4.3

Q10

10

 A9.4.2.4.4  
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 A9.4.2.4.5  

(a) ( µg/l )

(b)

(c) (103-106 /ml)

(d) (  5 °C 25 °C)

(e) ( )

28 16 70%

 A9.4.2.4.6  

mesocosm

/

 A9.4.2.4.7  

(a)

( )

(b)
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 A9.4.2.4.8  

(  302) 70%

2

 A9.4.2.4.9  

(STP)(  303)

 A9.4.2.4.10  

( )

(a) ( )

(b)

(c) 28 16 >0.043/

 A9.4.2.4.11  

2 4

Zahn Wellens OECD TG 302 B MITI II OECD TG 302 

C

(a)

(b)

( ) 14 MITI II > 60 %

( ) 7 Zahn Wellens > 70 %
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 A9.4.2.4.12  

pH 4-9 t½ 16 (

 111)

( t½< )

 A9.4.2.4.13

( 1997)

( )

 A9.4.2.4.14  

 A9.4.2.4.14.1  QSAR

( ) QSAR

QSAR HYDROWIN(1.67

) 1/5 ( )

(Niemelä 2000)

 A9.4.2.4.14.2  

(QSAR)

( BIOWIN3.67 )

< 0.5 ( 1994

Pedersen 1995  Langenberg 1996) (Q)SAR

QSAR

 A9.4.2.4.15  

(H)

( )

( Pedersen 1995)

 A9.4.2.5  
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A9.4.3  

 A9.4.3.1  

/

(

20% )

 A9.4.3.2  

 A9.4.3.2.1  

 A9.4.3.2.2  

2 100mg/l

/

 A9.4.3.3  28

 A9.4.3.3.1  28

( MITI, 1992)

28

BOD5/COD ≥ 0.5, 10

( )

(a) 5 50%

(b) 0.1/ 7

 A9.4.3.3.2  28
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 A9.4.3.4  

( )

 A9.4.3.5  

 A9.4.3.5.1  

( )

( ( ) )

 A9.4.3.5.2  

(a)

(b)

(c)

(d)

(e)

 A9.4.3.5.3  

 A9.4.3.5.4  

MITI(I) (  301C)

(  301F) (100 mg/l)

(  301D) 2 10 mg/l

(  209)

(ISO 9509) (ISO 

11348)
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 A9.4.3.5.5  

( 301D) DOC (  301A)

 ( 301E)

 ( 301)

 A9.4.3.5.6  ( 301D) MITI I (

 301C)  (  301F)

(

)

 A9.4.3.6  

/

A9.4.4  

(a) 28

(70% DOC  60% ) 10

14

(b) 16 ( 28

70%)

(c) 16 ( 28 70%)

( )

(d) 3 16 (

28 70%)

(e) BOD5 COD BOD5 /COD 0.5

28 7

3
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( )

( ) QSAR

( ) 0.5

( )

( )

A9.5  

A9.5.1  

 A9.5.1.1  

(  1998)

(

/ )

( 1996) (

)

( / )

 A9.5.1.2  

(BCF)

log Kow

A8.7

 A9.5.1.3  

( 9 )

( 9 ) Kow

( 9 ) ( 9 )

A9.5.2  

 A9.5.2.1  
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 A9.5.2.2  BCF

(k1)

 (k2)(OECD 305,1996)

n- - (Kow)

Kow

log BCF log Kow

Kow

( ) ( )  Kow ( )

 Kow

 A9.5.2.3  (BCF) 

 A9.5.2.3.1  (

) BCF

BCF

 A9.5.2.3.2  

 ( 305,1996)

 A9.5.2.3.3  BCF

Kow

 A9.5.2.3.4  

( )

( 1 )

 A9.5.2.3.5  BCF BCF

( 306, 1996

)

Kow

 A9.5.2.3.6  BCF BCF

( BCF (ASTM E 1022-94)) BCF

 A9.5.2.3.7  log Kow 6 BCF

log Kow

BCF

BCF



- 459 - 

 A9.5.2.3.8  BCF 

 A9.5.2.3.8.1  BCF

305 BCF

BCF

( )

 A9.5.2.3.8.2  ( )

BCF

BCF BCF

BCF BCF BCF

( ) BCF BCF

% BCF (

/ ) ( )

BCF 5%(Pedersen 1995)

305(1996)

 A9.5.2.3.8.3  BCF

500 BCF BCF ( 4.1 4.1.1)

 A9.5.2.3.9  

 A9.5.2.3.9.1  

BCF

 A9.5.2.3.9.2  

BCF BCF

( )

 A9.5.2.3.9.3  

(Comotto 1979 Wakabayashi 1987 Goodrich 1991 Toshima

1992)

BCF

 A9.5.2.3.9.4  305(1996)

BCF ≥ 1000, ≥
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10%

BCF

(BCF ≥ 500) BCF

 A9.5.2.4  - (Kow)

 A9.5.2.4.1  Kow

Kow

log Kow QSAR

QSAR

Kow n- Kow (

A.8,1992 117,1989) ( )

pH pK

pK

 A9.5.2.4.2  Kow

Kow 107(1995)

 117(1989) A.8(1992) EPA-OTS(1982) EPA-FIFRA(1982)

(1993) pH- ( )

HPLC log Kow -2 4

n-

( )

Kow log Kow 8.2(

1998) n- log 

Kow 0 6 HPLC

HPLC log Kow (

1985)

Kow (

) QSAR Kow

 A9.5.2.4.3  QSAR log Kow

Kow QSAR

Kow 4 PC

(CLOGP LOGKOW (KOWWIN) AUTOLOGP SPARC) CLOGP

LOGKOW  AUTOLOGP SPARC

SPARC

log Kow /

QSAR CLOGP( / 1993) Pedersen
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(1995) CLOGP LOGKOW

( A9.5.1)

A9.5.1 QSAR KOW

log Kow

CLOGP 0 < log Kow  < 9 a C H N O Hal P /  S

log Kow

LOGKOW 

(KOWWI

N) 

4 < log Kow < 8 b C H N O Hal Si P Se Li

Na K /  Hg log Kow

( )

AUTOLO

GP 

log Kow > 5 C H N O Hal P S

log Kow AUTOLOGP

SPARC log Kow > 5

KOWWIN

CLOGP

SPARC

SPARC QSAR ( KOWWIN, CLOGP, 

AUTOLOGP) log Kow

SPARC

a Niemelä (Niemelä log Kow

) log Kow 0 9 (n = 501, r2 = 

0.967) log Kow (TemaNord 1995 581)

b log Kow ( 13058 ) (

1999) LOGKOW log Kow -4-8

A9.5.3  BCF KOW

 A9.5.3.1  - BCF

- ( )

log Kow

 A9.5.3.2  

 A9.5.3.2.1  

(  1996 1996

1996) (

2000)
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 A9.5.3.2.2  

BCF

-

 A9.5.3.2.3  BCF Kow

BCF

 A9.5.3.3  

Kow

QSAR log Kow

( 20% )

 A9.5.3.4  

700( 1996)

1000,

(CSTEE, 1999)

 A9.5.3.5  

 A9.5.3.5.1  ( ) ( )

(

)
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 A9.5.3.5.2  

BCF BCF

 A9.5.3.5.3  - (Kow)

-

Kow (Tolls, 

1998)

(Tolls, 1998) Tolls (1998) LOGKOW

log Kow Roberts (1989)

log Kow log Kow

log Kow

A9.5.4  

 A9.5.4.1  BCF

BCF

BCF ≥ 500 < 500,

BCF

(4 4 ) BCF

BCF

 A9.5.4.2   log Kow

log Kow

log Kow ≥ 4  < 4,

QSAR log Kow

 A9.5.4.3  

BCF log Kow log Kow

log Kow Kow
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A9.5.5  

 A9.5.5.1  

 A9.5.5.2  BCF log Kow

BCF

BCF

BCF ( ) BCF

 A9.5.5.3  Kow 

log Kow

QSAR

QSAR Kow

Kow

 A9.5.5.4  

 A9.5.5.5  

/ BCF �

� BCF ≥ 500

� BCF < 500

/ BCF �

�   /  log Kow �

�   log Kow ≥ 4

�  log Kow < 4

/ BCF �

�   /  log Kow �

� QSAR log Kow �

�  log Kow ≥ 4

�  log Kow < 4

A9.6  QSAR

A9.6.1

 A9.6.1.1  (QSAR) Overton (Lipnick, 

1986) Meyer (Lipnick, 1989a)

Overton 1901

(Lipnick, 1991a)



- 465 - 

-

 A9.6.1.2  Corwin Hansch /

QSAR

1972 137 log (1/C) = A log Kow + B  QSAR Kow

/ C

5 5

5 Könemann 1981

Hansch Könemann

(Lipnick, 1989b)

A9.6.2  

 A9.6.2.1  QSAR

( )

QSAR log Kow log C

log Kow log Kow

(Lipnick, 1995)

 A9.6.2.2  

log Kow

(Lipnick, 1990)

A9.6.3 QSAR 

 A9.6.3.1  QSAR

QSAR, 

QSAR

( )

 A9.6.3.2  96 LC50

n- n-
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 A9.6.3.3  QSAR

QSAR

log Kow

 A9.6.3.4  ( )

QSAR

� �-

Michael (Veith

1989)

 A9.6.3.5  

QSAR

( ) ( 6-

) �-

(Lipnick, 1991b)

 A9.6.3.6  QSAR

QSAR QSAR

log Kow
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 A9.6.3.7  QSAR

/

A9.6.4  QSAR 

 A9.6.4.1  

(a) log Kow

(b) BCF

(c)

(d)

(e)

 A9.6.4.2  QSAR

QSAR QSAR

QSAR ( )

(

)

 A9.6.4.3  QSAR

( )

 A9.6.4.4  HPV

(Development of Chemical Categories in the HPV Challenge Program)

HPV

(SIDS) ( )

( 1999) 1990

(IUR) 2800 HPV

 A9.6.4.5  

SIDS
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 A9.6.4.6  ( 2000a)

SAR ( )

( )

( ) ECOSAR( 2000b) ( ) SAR

SAR SAR

 A9.6.4.7  (Pederson 1995)

QSAR

(5.2.8) log Kow

( 1995)

 A9.6.4.8  (ECETOC) QSAR

QSAR

(

1998) QSAR [

] [ ] ( )

QSAR

 A9.6.4.9  - - (Kow)

 A9.6.4.9.1  CLOGP( 1999) LOGKOW(

2000a) SPARC( 2000b) log Kow

CLOGP LOGKOW SPARC

SPARC

log Kow

 A9.6.4.9.2  ( )

log Kow ( )

pKa

log Kow 

 A9.6.4.9.3  

6 6.5, log Kow 8 (Bruijn 1989)

QSAR log Kow

log Kow
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log Kow

log Kow

Overton

(Lipnick, 1986)

 A9.6.4.10   BCF 

 A9.6.4.10.1  BCF

log Kow

log Kow � 6

log Kow QSAR QSAR

BCF

 A9.6.4.10.2  log Kow 5.5

(Bruijn 

1989) log Kow

 A9.6.4.11  

QSAR

(LFER) (benzylic 

chlorides) LFER LFER

QSAR, 

( 1995) BIODEG (Hansch Leo, 

1995 Meylan Howard 1995 Hilal 1994 Howard 1992 Boethling 1994

Howard Meylan 1992 Loonen 1999)

(Pedersen 1995 Langenberg 1996 1993)

 A9.6.4.12  

( ) log Kow

( )

QSAR
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QSAR, 

 A9.6.4.13  

log Kow

4

A9.7

A9.7.1  

 A9.7.1.1  

( 1998)

( M-

NO3 M+ )

( CN-)

 A9.7.1.2  /

10

 A9.7.1.3  

L(E)C50

pH

4 , Te = /
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10

 A9.7.1.4  

L(E)C50

10

 A9.7.1.5  

4.1

log Kow

/ /

 A9.7.1.6  pH

( )

 A9.7.1.7  

28

 A9.7.1.8  

L(E)C50

 A9.7.1.9  

(a) M0,

(b)



- 472 - 

/

A9.7.2 

 A9.7.2.1  

 A9.7.2.1.1  

A9.3

 A9.7.2.1.2  

 A9.7.2.1.2.1  ( )

pH

( ) ( )( )

 A9.7.2.1.2.2  

 A9.7.2.1.2.3  

( pH DOC ) MINTEQ (Brown

Allison, 1987) WHAM (Tipping, 1994) CHESS (Santore Driscoll, 1995)

(BLM)

BLM

(Santore Di Toro, 1999)

( 2000)

 A9.7.2.2  

 A9.7.2.2.1  

pH

 A9.7.2.2.2  

/ pH

( )

/ ( 10)

 A9.7.2.2.3  

24

/ ( 10)
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pH pH

(

A9.7.2.1.2.3)

 A9.7.2.2.4  

pH

pH

pH

7 ( 1 mg/l

10mg/l 100mg/l )

pH

28

 A9.7.2.3  

L(E)C50 pH

pH

L(E)C50,

A9.7.3  

 A9.7.3.1  

-

( )

A9.7.1

 A9.7.3.2  

(a)

(b)

A9.7.1.5 A9.7.1.6

A9.7.4  

 A9.7.4.1   log Kow

BCF

 A9.7.4.2  
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 A9.7.4.3  BCF BCF

BCF

BCF, BCF

BCF

BCF

A9.7.5  

 A9.7.5.1  

 A9.7.5.1.1  A.9.7.1

L(E)C50

 A9.7.5.1.2  L(E)C50

mg/l

L(E)C50  =  L(E)C50 ( / )

    NOEC

 A9.7.5.2  

 A9.7.5.2.1  L(E)C50 100 mg/l

 A9.7.5.2.2  L(E)C50 100 mg/l

/ ( 10)

 A9.7.5.2.3  

( 4 )

 A9.7.5.2.4  



- 475 - 

 A9.7.5.2.4.1  7

7 ( ) L(E)C50

(a) L(E)C50, 1

1

(b) L(E)C50, 2

2

(c) L(E)C50,

3 3

 A9.7.5.2.4.2  28

A9.7.5.2.4.1 1

/

2 3 4

28 NOEC

 A9.7.5.3  

 A9.7.5.3.1  L(E)C50 100mg/l

 A9.7.5.3.2  ≥ L(E)C50,

 A9.7.5.3.2.1  ( 24

) L(E)C50

 A9.7.5.3.2.2  L(E)C50 ( )

(a) L(E)C50 1 mg/l, 1

1

(b) L(E)C50 1 mg/l, 10 mg/l, 

2 2

(c) L(E)C50 10 mg/l, 3

3

 A9.7.5.3.3   <L(E)C50 4
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 A9.7.5.3.3.1  ( 24

) L(E)C50

L(E)C50 100 mg/l

( 4 )

 A9.7.5.3.3.2  7

7

/

7 ( ) L(E)C50

(a) L(E)C50, 1

1

(b) L(E)C50,

2 2

(c) L(E)C50, 3

3

 A9.7.5.3.3.3  28

A9.7.5.3.3.2 1

28 /

2 3 4

28 NOEC

 A9.7.5.4  

 A9.7.5.4.1  

( ) /

 A9.7.5.4.2  1mm

( )
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 A9.7.5.4.3  

1 mm 

 – /

 –  1 mm 

 A9.7.5.4.4  / ( 2001)

Skeaff (2000)

( 5 )

L(E)C50
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A9.7.1

( )

L(E)C50 > 100mg/l 

≥ L(E)C50

 24 /

≥ L(E)C50

7 /

≥
L(E)C50

≥
L(E)C50

≥
L(E)C50

L(E)C50

 A9.7.5.1

3

(1) 

(2) /  28 

≤
NOECs 

/

28 ≤
NOECs 

(1) 

(2) /  28 

≤
NOECs 
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 1. 

2.

 2.1 

(Schwarzenbach 1993)

 2.2 

(Schwarzenbach 1993)

 2.3 

 2.3.1  (nucleophile) H2O OH

( ) OH

pH

pH

 2.3.2  111

pH ( OPPTS 835.2110) OPPTS 835.2130

pH  111 pH

50 pH (pH 4, 7 9)

5 10%

pH (4 7 9)

OPPTS 835.2130

 111

 2.3.3  

(OPPTS 835.2110)
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 2.4  

 2.4.1  

( 1997)

( ) ( )

H-

( )

(peroxy radicals)

 2.4.2  OPPTS 835.2210

OPPTS 835.5270 OPPTS 835.2210

1 ( )

2 1

2

50cm

 2.4.3  OPPTS 835.5270

9

 3.  

 3.1  

(OECD, 1995)

 3.2  

 3.2.1  

(  301A-F) (C.4 ) OPPTS (835.3110) ISO (9408, 9439, 

10707)

 3.2.2  

(a) (2-100 mg/l)

(b) 

(c) (104-108 /ml)

(d) 
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(e) 28 (MITI I ( 301C) )

10

(f)  < 25 °C

(g) 70% (DOC )  60% (O2 CO2 )

( )

 3.2.3  (

)

 3.2.4  BOD5 ( EU C.5 )

5 (ThOD)

(COD) 5

50%

 3.2.5  ( 306)

306  (  > 70% DOC

 >60 )

 3.3 

 3.3.1  

 302A-C C.9 C.12 ASTM E 1625-94

 3.3.2  

(a)

(b)

(c) /

 3.3.3  

70%

20% 20%

( )(

)

 3.3.4  

 3.3.5  MITI II (

 302C) MITI I (

 301C) 3 Zahn-Wellens (  302B)
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 3.4  

 3.4.1  

/ ISO/DS14592

(Nyholm Toräng, 1999)

ASTM E 1279-89 (95)  OPPTS 835.3170

 3.4.2  

(a) ( )

(b) (1-100 µ g/l)

 3.4.3  

 3.4.4  

 3.5  STP

(STP)

 303A (Coupled Unit) ISO 11733 C.10

(Nyholm

1996)

 3.6  

 3.6.1  

ISO 11734 1995 (E) ASTM E 1196-92  OPPTS 835.3400

 3.6.2  8

(a) ( )

(b) 

(c) 35

(d) ( CO2  CH4 )

 3.6.3  

 3.7  

 3.7.1  

 304A OPPTS 835.3300

 3.7.2  

(a) 

(b) 
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(c) CO2

 3.7.3  OPPTS 835.3180 /

( )

 3.7.4  ( 1999a)

( 1999b)

 3.8  

 3.8.1  

(

BIOWIN) (1993) Langenberg (1996)

(group contribution methods)

(BIOWIN)

/ (Q)SARs ( , 1994)

Pedersen (1995)

 3.8.2  MITI (1992)

304

( )

162

41 (25%) MITI I 142

138 (97%) MITI I 

 3.8.3  / (Q)SARs

QSAR 115 QSAR

115 9

/ (

1994) QSAR

 3.8.4  TGD ( 1996)

( 1996)

 3.8.5  
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1.

 1.1  

 1.2  ( 1995)

 1.3  

(a) ( )

(b) ( )

(c) (

)

    

2.

 2.1  

 2.2  

( 1995 Nyholm Ingerslev, 1997)

 2.3  

(a) ( )

(b) 
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(c) 

(d) 

 2.4  

 2.5  

(Scow, 1982)

 2.6  

(microbial niches)

( 104-108 /ml

103-106 /ml (Scow, 1982)

 2.7  

(mg C/l )

(

1995) 1 mg/l

(

1995)

 2.8  

(

)

 3.

 3.1  

 3.1.1  (2-100 mg/l)

µ g/l 10 µ g/l

( 1995)

(Scow, 1982)
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 3.1.2  (Ks)

(S0) 50% (

)

( 1995) ( 103-105 /ml) (

)

( )

( 1995)

 3.1.3  ( 10 µg/l)

 3.2  

 3.2.1  

1-10 mg C/l

1000

 3.2.2  (

)

 3.2.3  

 3.2.4  

 4.  

 4.1  

(Scow, 1982)
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 4.2  

 4.3  

20-25 °C (

) 35 °C

0 °C 100 °C

10 30 10

(de Henau, 1993) ( )

 4.4  pH

pH

pH 6-8 pH 5

pH 5-6 (Scow, 1982) pH

5 8 pH

 4.5  

( )
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BCF Kow

 1.  (BCF)

 1.1  

BCF

 1.2  BCF

 1.2.1

(OECD 305, 1996) (ASTM E 

1022-94) OECD 305 (1996) OECD 305A-E (1981)

(OECD 305, 1996) (ASTM E 1022-94)

(log Kow > 3)

 1.2.2  OECD 305  ASTM 

(a) ( )

(b) 

(c) BCF

(d) 

(e) 

(f) 

 1.2.3  ( ) ( )

28

Kow - k2

( log k2=1.47–0.41 log Kow (Spacie Hamelink, 1982) log k2=1.69-0.53 log Kow

(Gobas 1989)) 95% (d)

-ln (1-0.95)/k2

BCF

(OECD 305 (1996) ECETOC (1995))
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(1 ) BCF = k1/k2 (k1 k2

log )

k1/k2 BCF BCF

CFish/CWater, 

 1.2.4  

BCF

BCF, 

( )

 1.2.5  log Kow 6 BCF log Kow

log Kow 6 BCF log 

Kow 6 BCF

 2.  log Kow

 2.1 

 2.1.1  log (log Kow) log Kow

log Kow

 2.1.2  log Kow

Kow, 

log Kow triolin

(Niimi, 1991) Triolin

(Henderson Tocher, 1987)

 2.1.3  (Kow)

Kow ( )

QSAR Kow QSAR

( )

 2.2  Kow

 2.2.1  Kow OECD 107 (1995) OECD 

117 (1983) EEC A.8. (1992) EPA-OTS (1982) EPA-FIFRA (1982) ASTM (1993)

HPLC

HPLC

(De Bruijn 1989 Tolls Sijm, 1993 OECD 1998)
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 2.2.2  

log Kow -2 4 (OECD 

107, 1995) 20-25 °C

(±1°C)

 2.2.3  HPLC

HPLC

( C8 C18)

HPLC

log Kow 0 6

HPLC (OECD 117, 1989) HPLC

 2.2.4  

log Kow 8.2 Kow (De Bruijn 

1989) ( )

HPLC Kow Kow

 2.2.5  

log Kow

Kow 4.5

(Doucette Andren, 1987 1988 Shiu 1988) log Kow 4.5

(

1985)

 2.3  QSAR log Kow ( A9.6 QSAR )

 2.3.1  Kow QSAR

PC (

1996, )

 2.3.2  CLOGP ( 1995) Hansch

Leo (Hansch Leo, 1979) C H N O Hal P /
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S ( ) log Kow

log Kow

pH log Kow 0 5 (

1996, III ) Niemelä (1993) log Kow

log Kow 0 9 (n=501, 

r2=0.967) log Kow 7000

CLOGP (PC 3.32, 1.2) r2=0.89, 

s.d.=0.58, n=7221 CLOGP

log Kow CLOGP

( 1993) (LAS)

CLOGP (Roberts, 1989)

 2.3.3  LOGKOW KOWWIN ( )

C H N O Hal Si P Se Li Na K /  Hg log Kow

( ) log Kow

log Kow pH

( (Tolls, 1998)

LOGKOW (Pedersen 1995) log Kow 0 9

(TemaNord 1995 581) CLOGP LOGKOW

( 2)

 2.3.4  AUTOLOGP (Devillers 1995)

800 C H N O Hal P S

log Kow log Kow

log Kow log Kow

pH AUTOLOGP

AUTOLOGP

(log Kow > 5)( 1996)

 2.3.5  SPARC SPARC

SPARC

SPARC QSAR

( KOWWIN LOGP) log Kow

log Kow

5 SPARC KOWWIN CLOGP SPARC

1 log Kow

log Kow
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1. log Kow QSAR

(Howard Meylan (1997)) 

CLOGP  

Hansch Leo (1979)

CLOGP Daylight (1995)

+ n=8942, r2=0,917, sd=0,482 

n= 501, r2 =0,967  

n=7221, r2=0,89, sd=0,58  

LOGKOW (KOWWIN) 

Meylan Howard (1995)

SRC 

140

260

n=2430, r2=0,981, sd=0,219, me=0,161 

n=8855, r2=0,95, sd=0,427, me=0,327 

AUTOLOGP  

Devillers (1995) 
Rekker

Manhold (1992)
66
(group contributions)

n=800, r2=0,96, sd=0,387  

SPARC  

EPA, Athens, 

Georgia

log Kow

Rekker De Kort 

(1979) 

+ n=1054, r2 =0,99  

n=20, r2 =0,917, sd=0,53, me=0,40 

Niemi (1992) MCI n=2039, r2=0,77  

n=2039, r2=0,49 

Klopman (1994) 98 + n=1663, r2=0,928, sd=0,3817  

Suzuki Kudo (1990) 424 n=1686, me=0,35 

n=221, me=0,49 

Ghose (1988) 

ATOMLOGP 

110 n=830, r2=0,93, sd=0,47 

n=125, r2=0,87, sd=0,52 

Bodor Huang (1992) 

(Molecule orbital) 

n=302, r2= 0,96, sd=0,31, me=0,24 

n=128, sd=0,38 

Broto (1984) 
ProLogP 

110 n=1868, me=ca.0,4 
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 1.

(Sijm Linde, 1995)

 1.1  

(k1) (Sijm Linde, 1995 Opperhuizen Sijm, 1990)

(ECETOC, 1995)

 1.2  

pH

(Opperhuizen 1985 Anliker 1988) (> 

4.3 nm)(Opperhuizen, 1986)

(Gobas 1986)

 1.3  

BCF

McCarthy Jimenez (1985)

(Schrap Opperhuizen, 1990)

BCF( )

BCF
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 1.4  

(McKim Goeden, 1982)

Opperhuizen Schrap (1987)

(Sijm 1993)

(Black 1991)

 2.

 2.1 

( ) /

(Petersen

Kristensen, 1998) k2

 2.2  

 2.3  

 2.3.1  

( )

( )

 2.3.2  

(Van Den Berg 

1995)

< < (Wofford 1981)
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3.

k2 ( ) log Kow ( BCF)

( Spacie Hamelink, 1982 Gobas 1989 Petersen Kristensen, 1998) k1

( ) (Connell, 1990)

BCF

log BCF log Kow
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1.

(a) (1996)

2 1997 ISBN92-828-

0076-8 ( http://ecb.ei.jrc.it/testing-methods/)

(b) (

http://iso.ch/)

(c) 1993 (

http://www.oecd.org/ehs/test/testlist.htm)

(d) http://www.epa.gov/ 

opptsfrs/home/guidelin.htm (http://www.epa.gov/OPPTS_Harmonized/850_ 

Ecological_Effects _Test_Guidelines/Drafts)

(e) http://www.astm.org

2. 1

 201 (1984)

 202 (1984) sp

 203 (1992)

 204 (1984) 14

 210 (1992)

 211 (1998) magna 

 212 (1998) Sac-Fry

 215 (2000)

 221 ( ) Lemna sp

EC C.1 (1992) 

EC C.2 (1992) 

EC C.3 (1992) 

EC C.14  (2001) 

1 2000 9
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EC C.15 Sac-Fry (2001)

EC C.20 Magna (2001) 

OPPTS (850 )

850.1000

850.1000

850.1010

850.1010

850.1020

850.1020

850.1035

850.1035

850.1045 Penaeid

850.1045 Penaeid

850.1075

850.1075 

850.1300 Daphnid

850.1300 Daphnid

850.1350

850.1350

850.1400

850.1400

850.1500

850.1500

850.1730 BCF 

850.1730 BCF 

850.4400 Lemna spp

850.4400 Lemna spp

850.4450

850.4450

850.5400

850.5400

3. 2

ASTM E 1196-92  

ASTM E 1279-89(95)

ASTM E 1625-94 (SCAS) 

EC C.4. A F 67/548/EEC (1992) 

2
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EC C.5. 67/548/EEC (1992) 

EC C.7. pH 67/548/EEC (1992) 

EC C.9. Zahn-Wellens 67/548/EEC (1988)

EC C.10. 67/548/EEC (1998)

EC C.11. 67/548/EEC (1988) 

EC C.12. SCAS 67/548/EEC (1998) 

ISO 9408 (1991)

ISO 9439 (1990) “ ”

ISO 9509 (1996) ——

ISO 9887 (1992)

(SCAS) 

ISO 9888 (1991)

(Zahn Wellens )

ISO 10707 (1994) “ ” ——

( )

ISO 11348 (1997) —— Vibrio fischeri ( )

ISO 11733 (1994) —— ——

ISO 11734 (1995) —— ——

ISO/DIS 14592(1999) —— 1

/ (22.11.1999) 

111 (1981) pH

209 (1984)

301 (1992)

302A (1981) SCAS

302B (1992) Zahn-Wellens/EMPA

302C (1981) MITI ( )

303A (1981) ——

1999

304A (1981)

306 (1992)

OECD (1998b) 1999 12

OECD (1999) 1999 10

OECD (2000) 2000 5

OPPTS 835.2110 pH

OPPTS 835.2130 pH
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OPPTS 835.2210

OPPTS 835.3110

OPPTS 835.3170

OPPTS 835.3180 /

OPPTS 835.3200 Zahn-Wellens/EMPA

OPPTS 835.3210 SCAS

OPPTS 835.3300

OPPTS 835.3400

OPPTS 835.5270

4. 3

ASTM, 1993

E-47 1916 Race Street, Philadelphia, PA 

19103. ASTM PCN 03-547093-16. ISBN 0-8032-1778-7 

ASTM E 1022-94 1997, 

EC, 1992, EC A.8. ( 67/548/EEC )

EC, 1998. EC.C.13 

EPA-OTS, 1982. 

Washington, D.C. 20960. EPA 560/6-82-002 (1982 8

) 790 1993 7

1

EPA-FIFRA, 1982. N

E J L

(1982 )

107, 1995. ( / )

117, 1989. ( / )

(HPLC) 

 305, 1996. 

 305 A-E, 1981. 

1998. / Pow,

3
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