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0.1
2542

7.0%=1.0
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JIS K0102-2016 21 ml

1L
300ml
100mg/L 1
100mg/L
100mg/L
1
JIS KO0102-2016 14.1
30mg/L
pH 7.0 18 24
25+1
pH
2 28
20
7 40% 14 65

BOD B
x100
TOD 3
BOD mg



TOD
mg
3
S
S
4
0.45pm

x100

mg

TOD

mg

40,000m/sz2 15

JIS

mg



301F

JIS

22 7

10 mL 1 mL
1mL 1L

KH2PO4 8.50¢
K2HPO4 21.75¢
Naz:HPOs4+ 2H20 33.40¢g
Na:HPOs 12HO 67.21¢g
NH4CI 0.50¢
L pH 7.4

CaCl2 27.50g
CaClz 2H20 36.40¢g

1L

MgSOs 7H20 22509

11 FeCls 6H20 0.25¢9



300 ml

100 mg/L

100
mg/L 1

100 mg/L

30 mg/L

100 mg/L 100 mg/L

100 mg/L

100 mg/L
1

JIS K0102-2016 14.1 30
mg/L
pH 7.4+0.2

pH  7.4%0.2

221



pH

28
20
60 mg/L
14 60
BOD B TOD =100
BOD mg
B mg
TOD
mg
TOD
B A B><100
A mg
B mg
40,000m/s2 15
0.45pm
JIS
10

10 10-d window 60
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TOC
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5% 10%
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TOC
TOC =POC + DOC

pH
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DOC

TOC
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30 1

1-2%

0.01% NIKKOL®HCO-40

TOC

OECD
TWA Time Weighted Average

N,N-
Tween®80
100 mg/L 0.1 mL/L
10mg/L ==20%
1 5
20%
211 6
Cw



TOC

pH 1
3
1 1 TOC
24 48 1
1 1 pH
1
10g
1-10 L/
2/3
BCF
LCso
JSK0102-2016  71.
OECD 203
NOEC
() 2 1
LCso 1% NOEC
10
2 1 10

10
98%



( )BCF

10
12 16
290 nm uv
+2
28
2
+20%
28
BCF 100 L/kg
20 28
BCF BCFk
BCFss
3
4 BCF 1000 L/kg
4

BCF

4
60
BCF BCFss

28
BCFss 1000 L/kg

BCF 1000 L/kg
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(

(

(

)

)

)

)

BCFss 1000 L/kg
1000 L/kg

BCF«

10%

Iog Pow 5

BCFss

BCF

95%
95%

3

1000 L/kg

TOC

BCF



BCF

)BCFss 1000 L/kg
5% BCFss BCFss.

BCF

Cs

BCF BCFss



BCFss

BCF«
(k1)
BCFk
(k2)
()
ko
BCF« BCFkg
k29 k2
kq
BCFxqg
( )BCFss 1000 L/kg BCF«
BCF« BCF«. BCFss BCFss.
BCF«
BCFKgL
+2°C
60%
+20
10

BCF«

BCFss

5%

5%

30

<1 ko

BCF«

k29

BCF«

+20%
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BCFkm minimised BCFss



ta1
Ci2
o _In(Cy) ~In(C,)
,=— 12
tz - tl
ka
f1
k1
k. = Cf 'kz
1 kst
Cwil— e )
<1
BCF,, = ﬁ
2
mg/L
4
Lo _ Ct-minss
minimised BCFss = Cominss

14 28

14

Cn

ko
BCF«m

10%
t2
ko
1]
Cw
Cn 2
2]
3
3
Cw—minSS
Crminss mg/kg
minimised BCFss
4]






0.01 mg/L
logPow 5
logPow (Q)SAR

BCF 1000 L/kg

JS

BMF BMF
BMFk BMF
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1-2%

30

TOC



10L/
1
1-1000 pg/g
BMF
7-14
1

28

2/3

10%
NOEC

10%

10g

BMF

BCF



28

7 14
BMF
() 10 BMF  0.007
() 5-10
1
() 4 6
137 14 28
5
BMF
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kg
mg/kg
t
a
Cod ko 1
I Ciood 1 ek
|
BMF«
|-«
BMF, =
2
BMF

BMFss

Cs

Cod

ko

Cfood

9]

ko

6]



BMF

()

ko BMFx
BMF« BMFkg Kag
k2 kg
6 ng
BMF« BMFkg
6.6
( )BMF
4
wiw
Lc
BMF BMFk BMFkqg
BMF BMF. BMF« BMF«L BMFgg
BMFkgL
()
Cogd ko a lipid
Ctood-lipid
BM FiL
BMF
+2°C
60%

3

+ 20%

3

+ 15%
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30



Ky

ki L/kg/day
depuration rate constant ko
kz day'l
2
Ct 3 Cs +20% 1 3
Ct
4 Ct +20%
7
BCF bioconcentration factor
Csr mgkg
Cw mg/L BCF L/kg

BCFss steady-state bioconcentration factor

Ct mg/kg
Cw mg/L
BCF BCFss. lipid normalised steady-state
bioconcentration factor 5% BCFss
BCF« kinetic bioconcentration factor
kq ko ka/kz
BCFss
BCF«
BCFss
BCF BCFkg growth corrected kinetic bioconcentration
factor BCF«
BCF BCFx. lipid normalised kinetic bioconcentration
factor 5% BCF«

BCF BCFkg lipid normalised,
growth corrected kinetic bioconcentration factor 5%
BCF«



- Pow octanol-water partition coefficient
1- OECD 107
117 123 Kow
DOC dissolved organic carbon

POC particulate organic carbon

TOC total organic carbon

UvCB chemical substances of Unknown or Variable composition, Complex reaction
products and Biological materials

BMF  biomagnification factor

BMF OECD 305
BMF dietary BMF
BMF
Crisn mg/kg Ciooda Mg/ kg
OECD 305
BMF BMFss

indicative steady-state BMF

BMFx kinetic biomagnification factor

a | kz | ><al kz
a
a
I 1
g food/g fish/day
BMFkg growth corrected kinetic
biomagnification factor BMF«
BMFx. lipid corrected kinetic
biomagnification factor Lc BMF«
Lc

BMFkg. lipid-corrected
growth-corrected kinetic BMF Lc BMFkg



OECD 105

100 mg/L



OECD

pH




°C cm
Common carp 20-25 80+£4.0
Cyprinus carpio
Ricefish 20-25 40+10
Oryzias latipes
Zebrafish 20-25 3.0+05
Danio rerio
20-25 5020
Fathead minnow
Pimephales promelas
Guppy 20-25 30+£10
Poecilia reticulata
Bluegill 20-25 5020
Lepomis macrochirus
Rainbow trout 13-17 8.0x+4.0
Oncorhynchus mykiss
Three-spined 18-20 30x10
stickleback

Gasterosteus aculeatus
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48 LCso mg/ L wiv

16,200 | HCO-10 5,300
12,000 | HCO-20 >50,000
11,200 | HCO-40 >100,000

N,N- 9,800 | HCO-50 >100,000
33,000 | HCO-100 >100,000
3,800 | Tween-40 2,800

1,4- 7,200 | Tween-80 50,000
21,500 | SPAN-85 1,000
22,000

25
HCO
10g 1-10 L/day
+20% 60%
BCF
2 3 1
L Cso 1%
NOEC
10 2
1 10
10
98%
2

uvCB




Iog Pow =4

1
1 -1 1-2 3 4 4
0 36
2 0.3 0.4 1-2 4
3 0.6 0.9 1-2 4
4 1.2 1.7 1-2 4
5 2.4 3.3 1-2 4
6 4.7 1-2 4-8 5
3 6
5.0 5.3 1-2
8 5.9 7.0 1-2 7
9 9.3 11.2 1-2 7 4
10 14.0 175 1-2 7 4-8 5
3 6
1
2 logPow 4.0 ko 0.652 dayl 3 Xtsg=3 %
4.6 14 tss
BCF
3
4
5
6
3
3






ko nl- Pow k1

BCF ko
X% tx
1 1
X i
X _
Z_=l-eh [ A6.1]
100
kz day‘l
logk, =1.47-0.414logP,,, r?>=0.95 [ A62 1]
K =K [ A63
BCF
logPow 3 k, =520-W™°%# r?=0.85
[ A64 ]
BCE= 10(0.910Iog K ow ~1.975109(6.8107 K, +1)-0.786) 12=0.90
[ A5 @]
W= g
ko 4
K 56
1 kz
BCF
k2g
dC
d_tf =k,C,, —k,C, [ A6.6]



c - fi—e™) [ A6.7]
k2
t— AB.7 78
kl
C =—-C, [ A6
k2
Cf kl
~i =L _BCF
c. Tk, [ A6.9]
BCF x Cy Ct.ss
AB.7
C =C,.-(l-e™) [ A6.10]
C o em [ A6.11]
Cf—SS
A6.2 A6.3 ko A6.11 tx
95% BCFss BCFx
50%
0.69/kz 0
80% tso
0.80=1-¢ = [ A6.12]
t, =020 16 [ A6.13]
K, K,
95% tos
. _~In(0.05) _30 ro1a
95 kz k2 [ .14]
log Pow = 4 teo tos A62  A6.13

A6.14



logk, =1.47-0.414-4

ko = 0.652 day'*

16 = 2.45days (59 hours)

t80 =
0.652

_ 30 _ 4.60 days(110 hours)

t95
0.652

10
t.=654-10"°-P,, +55.31(hours)
Iog Pow =4

tes =6.54-10°.10* +55.31=121hours

11
Cw

dc,
dt

C, =C,-e™

Cto

A6.2 A6.3 ko
ty

A6.17

tess

[

A6.6

[

[

A6.15]

A6.16]

A6.17]

Y%



50%Hk S LD IFHE (o) (ZLATFOXNTREND

f

Cf,O

— _thSU

e

N | =

A&

~In(0.50) 0.693
50 — K = K

2 2

[FIERIC, 95% Pk S LD IFMH] (tos) (LA T OXT/REND ¢

_ ~In(0.05) 3.0

t. =
95 k k

2 2

6. 3 ZFWKkiE (Sequential method) : HEIMHHEE LK ke DULE GRERTE [HEMIENERE D
BH4—171)

HEM AR b OB R R IR (HARRHR)  2SRERTsh I x L CERR Bic 7 1w b
S5 (HEHEN LREEXIZHE D) HBE . kiZHMRE —S>Da =K A /50
NG A—=HDET LY, SN ARETH D,

In(concentration)

B bl Attt

-t
~—
(&)

time

ke SERR EIC T 0y b ENARNEAIE, PRI 1 REE AL W R R Z = TH D
AREMEARIR SN D, 1IRBEADNGHN L HEOPED /2 — 3, ALY
HOENCTHZENTEDLREERD S,

BEDY TV THRA L I G kEEHT 720120, Mt In GRED) | Rl
IRef] 2 B 0 ELRRIER A2 FEh 95, & OSSR 5L 5 IR ERE O & D3Pl B E 8 ke T
bb, YR oIE, PR BRI 31 2 iR P BRI B IR L O ¥IME  (Cog ; HX
IAMIRE RS T RO BB A H B BRI IR FE O IMIEIZ 5 LW SRR SR &2 B Te) AR ATEE
Th b,

C — eimercepl [it A618]
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ko ,

k
2 P—

2 1

I Cu In Cr t1

b i 2
ka

Sequential method

C,(t)=C, (1) :_ (1)

2

k2
t
k1 ,
C; -k,
S e ™)
ko
Cw
k1

k1
k1 k2

Simultaneous method

kl k2

[ A6.19]
t2
k1
Ky
[ A6.20]
Ce t Cw t
[ A6.21]
C
kl k2



Cf=CW-ﬁ'(1—e‘k2t) O<t<t.

tc =
ki ke A6.22
ki/k2  BCF BCF 95%
BCF
k1 ka ki ko
ko
k1 ko
kq Ko
k1
k1 Ko
ki ko BCF
1
BCF
1 1
mass based approach
kZQ 2 ko
k29
BCFss

BCFss

[

[

A6.23

A6.22]

A6.23]



k2g

k,, =k, —k

9 g

BCF BCFg

k1

BCFKg = k_2g

ko

5%

BCFss 1000 L/kg
5%
BCF 5%

BCF BCFk

Smedes

[ A6.24]

[ A6.25]

BCFss



CfL ZT'Cf
CiL =5% mg/kg
L =
C = mg/kg
BCFss
BCF«
BCF
0.05
BCF =——BCFy
n
BCF, = 2% .BcF,
L
n
BCFss. =5% BCFss
BCF«L =5% BCF«
Ln =
BCFss = BCF

BCR = BCF

[

[

[

A6.26]

A6.27]

A6.28]



ko BCFk

)
BCF

<1
C Cu t

x~
<

BCF,, =

N

BCFKm

BCFss

minimised BCFss =

Ct.minss =
mg/kg

Cw-minss =

mg/L

BCFss

A6.19

BCF
ta1
BCFKm

Cf—minSS
Cw—minSS

12 13

kq

t1
Cr
ko

A6.20

BCF«m BCF

BCF

minimised BCFss

[

[

A7.1]
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55.0%

10 15%

2.0%

12%

8%

>85%
3
+15%
0
500 ug

/
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42

1 0 3- 0 5-10
2 3- (8-13) 2
1A 3 1-3 5-10 5-10
2 10 4 3= 10-15 * 5-10
3- (13-18) 5 (8-13) °
3 1 4 10-15 4 5-10
4 2 5-10 5-10
5 4 5-10 5-10
6 7 4 10-15 4 5-10
7 14 5-10 5-10
8 28 5-10 5-10
9 42 4 10-15 4 5-10
(13-18) 5 (8-13) °
59 — 120 50— 110
(63— 126)9 (56— 116)49
3
3
24
1 1
10 23




24

23
6.3
sequential
| t
Cfood
Cogd In
o
Coa ko 1
*= I Croda 1 e'th [ A81]
Coa = mg/kg
kz = 6.3
/
I = g g /
Ctood = mg/kg
t =
| o
" " | A8.1 AB8.4
BMF
Ig
Kg
Wf(t):Wf,oXekgt [ A82
Wiy = t
Wio =

Wf,end—of—uptake
Wio



I x Wio

Ig - Wf end-of-uptakte [ A8'3]
| Ig, a
ko BMFx
| X
BMF« == [ A84]
66 o Ig
| lg
I X o
BMFig =~ [ A85]
o =
kz = 6.3
/
k2g = /
I = g g |/
tw2
0.693
ty = kog [ A8.6]
o

__ Chisn(t)

T x Cfood x 1 [ A8'7]
Ciisn t = t mg/kg

In
Cod k2
Cfood A8.1
Cfood A84 A8.5

BMF



Lc
__Liisn
Le= Lfood
Lfish Lood
BMF. = B[A F
C
Cod
Cod Com
ko
1
Cogd
8.7

Cod

[ A88
BMF_
[ A89
Com
Cogd
CO,m
Cod
1
Com
Coa<<Com
Cod
Cod>>Com
1

ko

wiw

ko



0 Cod
ka [a]
Cod
1 ko
BMF >”upper bound””BMF
ko 2
1 2
6.3 A6.19 ko
Cod
ko A8.1 Cogd 0 Com
Com
o 1
1
BMF A8.4 77 << "
3% 3

a 1 BMF« 0.13



14 15 16

“ | log Kow'2| BCF BMFkg | BMFkoL
BMF
0.889 mg/L 1800 (cis
) 0.0893
. 0.301
25 1900 | (cis ) | 0.112 3
420 | irans ) | 0109 | (cis ) (3'269)
CAS: 91-17- 2 (trans | 0137 | 0.
) (trans | (trans
8 10 ) )
56
6.3 mg/L 2100
4.56 2 0.0162
20 10 0.0172 | 0.0512
CAS: 1678-
56
91-7
2,4- 1 mg/L
" 3400
- 4.64 2 0.0517
10 0.0622 | 0.179
70
CAS: 1836-
75-5
1.24 mg/L 1400
o 5.52 . 0.0343
CAS:8415-| 13 0.0370 | 0.0912
1
BCFss
0.1 mg/L 620
5.08 ) 0.0128
CAS: 72:43-| 13 0.0138 | 0.0340
5
BCFss
N,N'- -2- 0.001446
- mg/L 1100
- g 6.39 , 0.0206
10 0.0252 | 0.0802
CAS: 93-46- BCFss
9




*1 Wskowwin v. 1.42 (US Environmental Protection Agency, USA)

*2 Kowwin v. 1.68 (US Environmental Protection Agency, USA)
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