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MBI A O ER S EOYELFHERIRD LB TH D,

(1] -7 =+ Y
2 -methoxyaniline

o C;HoNO
NH2 CAS:  90-04-0
0 BEfE L . 3-682
A MW : 12315
mp: 5CY
bp:  225°CY
sw:  14g/L (25C) ?
FeE 1098 (15/15C) Y
logPow :  1.18%
[2] 3-7 3 /-1H-124-h V7Y=L (7 hr—))
amitorole
AR eV C,H4N,
CAS:  61-82-5
N BEF{L : 5-602
MW :  84.08
A NH; mp:  159°CY
bp : EE
HN—/N sw:  280g/L (25C) ¥
W 1138 (20°C) ¥
logPow :  -0.97°

(3] 22{A Y7 ut YT ER[ 26-¥7REA4L-T =L V) FXFUPIVEH ) —L
4,4'-isopropylidenebis[2-(2,6-dibromophenoxy)ethanol]

e 5= W C19H20Br,0,4
CAS : 4162-45-2
Br Br BEfEAL . 4-218
O O MW : 631.98
HOH,CH,C-O 0-CH,CH,0H mp : Tt
Br Br bp : Kﬁ
SW : GE
L REE
logPow : Rif
(4] 17 f-=A N TV F—V
17beta-estradiol
S a2V Ci18H240,
CAS : 50-28-2
PBEfFE . RRE
MW : 27239
mp:  173~179"
bp : REE
sw:  3.60mg/L (27°C) ?
e 124 (25C) ©
HO logPow :  4.01¥
[5] =z bmy
estrone
e 5= W Ci1gH220,
CAS : 53-16-7
BEFAL. 9-2145
MW : 270.37
mp : 260.2%
bp : FE
sw:  30mg/L (25°C)
HE: 124 (25C) 9
HO logPow :  3.13%

(1E) TCAS) ki3 CAS Bk 5%,
Z, Tmpl &iTAERZE,
SREAR R

Tbp) &idihmz.

[BEfAL) & IR L EAFBICR T &5 %,
Tsw] & VTR~ DR %
[kPa) &ixFrm X2/ (1 XE=101.3kPa) ZEIN i,

2-3

MW] &3y &
MogPow] &idn-A2 % ) —)v




(6] 17a-=F =LA T VF—)L
17alpha-ethynylestradiol

OH e o= W CaoH240,
CAS : 57-63-6
BEfFAL S
MW : 296.4
mp:  141~146"
bp : e
sw:  11.3mg/lL (27°C) ?
HO B RaE
logPow :  3.67°
[7] 23-mRFv-1-7 a8 ) —)L
2,3-epoxypropane-1-ol
e = VI C3HsO,
CAS : 556-52-5
BEfFk . 2-2389
W_CHon MW :  74.08
mp:  -45C?%
O bp:  160C”
SW SR 9
beE 1115 (20°C) 7
logPow :  0.95%
(8]l m-7mem7=1Uv
3 -chloroaniline
Ga i =V CeHsCIN
NH; CAS:  108-42-9
WEfF L . 3-194
MW : 127.57
mp:  -104CY
bp:  230.5CY
sw:  5400mg/L (20°C) ¥
beE . 1215 (22°C) Y
Cl logPow :  1.88%
[9] N-2 7 B A~F I N2-R Y F T =)L AVT 2T 2K
N-cyclohexyl-2-benzothiazolesulfanamide
mF Ci3H1sN,S;
CAS : 95-33-0
BEfFL . 5-256
N{" N MW :  264.43
S < / mp:  93~100CY
bp : e
S SW : e 10
b 1270
logPow :  5.0¥

[10] 33-2 7 unm-44-UT I )TV T 2=V AH
4,4'-methylenebis-2-chloroaniline

e 5= W
CAS :

Cl Cl BEfHE. -
MW :
mp :
bp :
HoN NH-

SW :
SR
logPow :

C13H12C|2N2
101-14-4

4-275, 4-95, 4-96
267.16

110°CY

378.9°CY

13/9mg/L (24°C)
1.44%9

3.91%?
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[11] 12-¥ 7 mr-3-= B
1,2-dichloro-3-nitrobenzene

o= Vi

N02 CAS :
BEfFAL

Cl MW :

mp :

bp :

SW :

Cl bR

logPow :

CeHsCILNO,
3209-22-1

3-455

192.00

61.5°CY

257.5C?

62.4mg/L (20°C) ?
1.721 (14°C) ©
3.05%

[12] 2-(2H-1,2,3-_>Y R U T —)L-2-1 L)-4,6-T-tert-7 F )L 7 = ) —)L

2-(2H-1,2,3-henzotriazol-2-yl)-4,6-di-tert-butylphenol

A eV CaoHasN3o
oH N CAS:  3846-71-7
N BEfEL : 5-3580, 5-3604
\N/D MW :  323.44
mp:  AFE
bp : REf
SW REE
SR - RFE
logPow :  6.27%
[13] 26-VAF LT =1
2,6-dimethylaniline
AR eV CgH1N
CAS:  87-62-7
NH, BEfAL - 3-129
MW :  121.20
mp:  11.2°C°
bp:  216°C¥
sw:  824g/L (25°C) ©
e 0.9842 (20°C) ©
logPow :  1.84°
[14] 34-VAFNLT =Y v~
3,4-xylidine
NH e 5= W CgH1:N
2 CAS:  95-64-7
BEAFL 3-129
MW :  121.20
mp:  51CY
bp:  228CY
sw:  38g/lL (22C) ¥
k@ . 1.076 (18°C) ©
logPow :  1.84'?

[15] N-(13- T AF LT FI)-N-T = =)b-p- T ==L VT I

N-(1,3-dimetylbutyl)-N'-phenyl-p-phnylenediamine

o=V
CAS :
BETEAL.
MW :

(Yt ywA

SW
e

logPow :

C18|_|24N2
793-24-8
3-136. 3-368
268

50°C10

R

FEE

1.07%9

4.77%
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[16] 33-VAF AR VYV (0-bUPY)
3,3'-dimethylbenzidine
%%fﬁ : C14H16N>
CAS : 119-93-7
BEfE(k . 9-882
MW : 212.28
H2N NH; mp:  129~131°CY
bp : 300°C*
sw:  1,300mg/L (25°C) ?
e TFE
logPow :  2.34°
[17] FEEHRNM AT 7 1
medium-chain chlorinated paraffins (MCCPs)
(171 \HET R o7 BERERED 5 5 F R CoH gnney Cln (M=14~17, n=1~17)
8ETHOLM) CAS : 85535-85-9
X XX XX XX XX XX XX X >(>< %ﬁ'ﬂﬁ 2'68
. X MW : [17-1] 370.61 (C14H5Cls) ~473.95 (C14H,Clg)
OV AVVA VA VIVAVNAVVAVVAY [17-2] 384.64 (Cy5HyCls) ~522.42 (Cy5Hy:Clo)
X=H (25~22) Xi%Cl (5~8) mp:  AaE
[17-2] SRR ZTH v BEFRER 51D bp : T
9ETHDEHD) sw: Rl
X X X XX XX XX XX XX XX X Lt 1.00~1.07Y
« . logpow :  5~12%
Xx X XX XX XX XX XX XX X XX

X=H (27~23) i Cl (5~9)

(18] EHTNAF AP o 2R (LAS)

linear alkylbenzene sulfonate (LAS) (C1y~Cu4)
SO3M

X

"\J\J\JR

=

M=H XX Na %D & )&

(TNXNVFEDORFBEN 10005 14 ETOHD)

=V [18-1] ~ [18-5] &M
CAS : [18-1] ~ [18-5] &M
BEAFL [18-1] ~ [18-5] &M
MW : [18-1] ~ [18-5] =M
mp : [18-1] ~ [18-5] &M

bp : [18-1] ~ [18-5] &M

SW : [18-1] ~ [18-5] =&

LR : [18-1] ~ [18-5] &
logPow : [18-1] ~ [18-5] &

[18-1] BT SN ¥ o 2R Ul OV D (LAS-Cyp)

linear decylbenzene sulfonate (LAS -Cyg)

SO3M %%K : C16H2603S (Na iﬁ@%/ﬁl\bj C15H25038Na)
CAS:  1322-98-1
REfEAL © 3-1949
X MW : 29846 (Nalio#orE 320.44)
"~ CioHan G
SW : RFE
bR NS
M=H 3|3 Na D&% logPow : &
[18-2] B L FINRL ¥ v AR UEROEOE (LAS-Cyy)

linear undecylbenzene sulfonate (LAS -Cyy)
SO3M

X

v CqiHos

M=H XX Na %D & )&

0a i =V Ci7H2505S (Na ¥ D34 1% Ci7H,,05SNa)
CAS : 27636-75-5
BEfE(k . 3-1906
MW : 312.48 (Na g DA 13 334.46)
mp:  AFE
bp : REf
SW RNEE
L FE
logPow : Rif
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[18-3] E# RF I NP Z KR VR OF DO (LAS-Cyp)

linear dodecylbenzene sulfonate (LAS -Cy5)

SO3M 7 FR s CigHy0sS (NaHEDH 513 CigHag05SNa)
CAS:  25155-30-0
BEfefk . 3-1884
X MW : 32651 (Nalfid¥5id 348.49)
mp : EE
v CooHog bp: ik
P sw:  0.8g/lL?
e REE
M=H X Na %048 logPow :  0.45%
[18-4] B NV FINARUBP U AR UBEKRRZE O (LAS-Cg)

linear tridecylbenzene sulfonate (LAS -Cy3)

SO3zM G =V

CAS :

BEAEAL

X MW :

mp :

v CqzHoy bE :

/ SW @

e

M=H (¥ Na ZD &R logPow :

C19H3203S (Na Lﬁ.@%é\bi C19H31038Na)
26248-24-8

e

340.47 (Na g DA 13 362.45)

e

T

EE

i

2529

[18-5] EH#T F T TF NP U Z LR VIR F DM (LAS-Cy)

linear tetradecylbenzene sulfonate (LAS-Cy,)

SO3M AR eV CyoH3405S (Na Hi D 35-A1d ChoH3303SNa)
CAS : 28348-61-0
REfE{L : 3-1906
X MW : 35450 (NaioD#4A1% 376.48)
mp : REf
M CigHog bp: i
= SW FE
e RNEE
M=H XX Na Z D& logPow : e
[19] A2 #FT VAT IV (N-B)h ) 7= =LRT
octadecylamine(N-B) triphenylborane
o = CazsHs4BN
CAS : 107065-10-1
BEfE(k . 3-4280
MW : 511
1 mp:  AFE
A bp : REf
THZ SW : RNEE
PR R
(G Crs logPow : REf
[20] 246-F) TEET =/ —)L
2,4,6-tribromophenol
e 5= W CeH3Br30
OH CAS : 118-79-6
Bk . 3-959
Br Br MW : 330.80
mp:  94~96°CY
bp:  286°CY
sw:  70mg/L (15C) ?
lE ;255 (20C) ©
Br logPow :  4.13%
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[(21] 24-h =73y (4TI hxy)

2,4-toluenediamine

NH,

NH»

mFE: CiHipN;
CAS : 95-80-7

BEfEfk . 3-126
MW 12217
mp:  99°CY
bp:  292C%

sw:  7.74g/L%
b . 1.042 (100C) Y
logPow :  0.337%

[22] p-=huT =V
4-nitroaniline

NH,

NO,

R CeHgNLO;
CAS : 100-01-6

BEfRfk . 3-392
MW :  138.13
mp: 146°CY
bp: 332¢CY

sw:  724mg/L (25°C)
L 1424 (20C) ©
logPow :  1.39

[23] N-= bR YT 2= LT I
nitrosodiphenylamine

NO

AR eV Ci2H10N,0
CAS : 86-30-6
BEfAL - 3-431

MW : 198.22

mp:  665C%

bp : e

sw:  35mg/L (25°C) ?
e 1.23%2

logPow :  3.13%

24l m-T7 ==L o7 IV
m-phenylenediamine

NH,

37 CeHgNa
CAS : 108-45-2
BEfE{k . 3-185
MW :  108.15
mp:  62~63CY
bp:  284~287°CY
sw:  238g/L (20C)

NH; W 1.0096 (58°C) ©
logPow :  -0.33%
[25] p-7 =R F Vv
4-ethoxy-aniline
NH, 1A . CgHiNO
CAS : 156-43-4
BEfEIL . 3-682
MW : 137.18
mp:  24%CY
bp:  253~255°CY
sw:  20g/LY
O —CyHs i 1065 (16C)

logPow :  1.24°
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[26] ~v%7munmTx/)—)b
pentachlorophenol

TR CeHCIO
OH CAS:  87-865
BEfE(k . 3-2850
Cl cl MW :  266.35
mp:  174°C (—/KFum) ® | 191°C (lEKFndy) *
bp:  309~310°C (/)fi#) Y
cl Cl sw:  14mg/L (26.7°C) ?
cl i 1.978 (22°C) Y
logPow :  5.12%

[27] RY(AFLZFLN)=TNAFNT—=FT VI (TVFNVEDORFZEN 127075 15 FTDOH D)

alcohols, C;,.15, ethoxylated

e = VI Cii2mHentam+1)Om 1)
CAS : 68551-12-2
PEfFAL . 797 1F»
Hen 1+ 1)Cm-(0O-CH,-CHy-)-OH MW  FEEIC Lo TR D
mp: FEFICK-oTHERS
(n=12~15, m=1~) bp - ABUC Lo TR S
SW FEIC K> TR S
WE:  FEEICL-oTHEAED
logPow :  FRIEIC K-> THEZRD

[27-1] WY (FAFLF L L)=RFILz—T NV (ERENR21H 14 ETOLD)

alcohols, C,,, ethoxylated

S a2V
CAS :
BEfFAL
H25C12-(O-CH2-CH2-)n-OH MW :
mp :
(n=2~14) bp :
SW :
e
logPow :
[27-1-1] Y(HFFv=FLL)=KTF Iz —T )
[27-1-2] FUAFTZFLL)=RFILo—T )L
[27-1-3] T FI(AFVFLU)=RFLo—T)L
[27-1-4] Sy H(AFTZFLL)=RT LT —F )L
[27-1-5] ~FHHFTZFLL)=RFIz—T/b
[27-1-6] ~TH(AFTvZFLU)=RTILT—T )L
[27-1-7] A7 X (AFT=F L L)=RT L= —F )b
[27-1-8] /F(AFv=FL)=FTF L —T )L
[27-1-9] THHAFTZFLL)=RFFILz—T )L

[27-1-10] YT A(AF T L )= RT VLT —T L

[27-1-11] RFH(HAFT=F L U)=RF v om—T )L

[27-1-12] RUTAAFTZFLU)=RT vl —T )L

Ceon+12H@n+2600+1)

9002-92-0

7-97

274.44 ( [27-1-1] ) ~803.07 ( [27-1-13] )
16°C®

EE

v Y

1.021®

EE

[27-1-13] T R T A(FA XV ZF L U)=RTF L= —FT )L
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(28] RY(AFLZFLI)=/) =Tz —F )V (EREN 21515 FTOEHD)
alpha-(nonylphenyl)-omega-hydroxy-poly(oxy-1,2-ethanediyl)ethers

(n=2~15)

[28-1]
[28-2]
[28-3]
[28-4]
[28-5]
[28-6]
[28-7]
[28-8]
[28-9]
[28-10]
[28-11]
[28-12]
[28-13]
[28-14]

3R
CAS :
BEEAL.
X MW :
| o mp :
~ bp :
CoH1g sw
bR
logPow :
V(AFTET L V)=) =T =) —T VE
FU(FFTFLL)=) =T 2= —T U
ThIAFTZTF L)) =T o= —T )V
N (X ZTFLI)=) =V T =) —T )V
AFP (A X TFLU)=) =T 2= —T VA
ANTH(FF T L)) =T 2= —T )V
F I B(AFRVETF L)) =T 2= —T U
JFHAFTETF L) =T 2= m—T VHH
FHAFTTF L )=/ =T 2= —T )V

(O-CHy-CHy-)n-OH

I - TRRS

9016-45-9

7-172

308.46 ( [28-1] ) ~881.14 ( [28-14] )
42~43CY

REfE

1,000 mg/L LA k= (25°C) ¥

1.06 (20°C) ¥

REE

TUTA(AFTETFL)=) =T = m—T U

RFEH(FFTTF L)) 2T = = LT —F LI

N FH(F R 2FLL)=) =T 2= AT —F LS

T RIFAAFIZF L)) AT =T
NROBFH( ARV EF L)) AT 2= —T

%
JVFR

[29] RY T aEY T =Lz —T LEH

polybrominated diphenylethers (PBDESs)
e o= W
\ @) \ CAS :
~~uBr By
(Br=1~10)
[29-1] &/ 7uEV 7= —T/VHE
[29-2] YT uEY Tz —T )V
[29-3] MU TBEYT7z=Ax—F LS BEfFL
[29-4] T RS TREY T z=)L=—TF )L MW :
[29-5] N AT nEVT 2=l —F )V mp :
[29-6] ~FHVToEY T z=L—T /LIH
[29-7] ~THToEV T x=)Lo—T )VHH
[29-8] A/ ZTuEVT x=)Lx—F )V
[29-9] /)T oV 7=z —T )V
[29-10] THT7BEY T 2= )LT—T )b bp :
SW :
JLE
logPow :

C12H10-nOBr,

101-55-3 ( [29-1] @95 5 4-F ) 7 1 E4K)
2050-47-7 ( [29-2] D5 % 4,4-27 1 E{K)
49690-94-0 ([29-3] ® H 5 2,3'4-+ V) 7 E{K)
40088-47-9 ( [29-4] )

32534-81-9 ( [29-5] )

36483-60-0 ( [29-6] )

68928-80-3 ( [29-7] )

32536-52-0 ( [29-8] )

63936-56-1 ( [29-9] )

1163-19-5 ( [29-10] )

3-2846 ( [29-10] )

249.11 ( [29-1] ) ~959.17 ( [29-10] )
18.72°C ( [29-1] ® 9 b 4-F ) T (k) ©
-7~-3°C ( [29-5] ) ®

70~150C ( [29-7] ) %

167~257°C ( [29-8] ) %

305°C ( [29-10] ) %®

425°C ¢y ( [29-10] )

0.0133mg/L ( [29-5] )

0.0001mg/L ( [29-10] ) ?

1.6088 ( [29-1] ®H b 4-E/ 7 mElR) ©
2.25~2.28 ( [29-5] ) %"

26 ([29-7]1) ®
2.76 ( [29-8] ) %
5.87~6.16 ( [29-4] )
6.64~6.97 ( [29-5] )
6.86~7.92 ( [29-6] )
8.35~8.90 ( [29-8] )
10.1 ( [29-10] ) ®

26)
27)
26)
26)
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[30] N-XF LT =1 v
N-methylaniline

o= Vi
CAS :
BEfFAL
MW :
mp :

bp :

SW :
e

logPow :

N-CHj

C/HgN

100-61-8

3-106

107.16

-57°CY

196.2°CY

5,620mg/L (257C) ?
0.989 (20°C) Y
1.66°

[31] N-AF I INANIUEE23-VE RE-22-T A F)L-T-_ VD] 7 T =)L

carbofuran

A =V
@) CAS :

)}\ BEFL -
MW :
@)

mp :
bp :
0] SW:

e
logPow :

NH-CHj

(INRT7F)

CioH15NO;

1563-66-2

5-5540

221.26

151°C®

NS

700mg/L (25°C) P . 320mg/L (25°C) ¥
1.18 (20C) ©

2.32%

[32] N-tert-7F/L-N-v 7 a7 a EL-6-(A FNFH4)-135- R TV -24T7 I
N'-tert-butyl-N-cyclopropyl-6-(methylthio)-1,3,5- triazine-2,4-diamine

Ga i =V C11H19NsS
N.  _N_ _SCH, CAS:  28159-98-0
V/ Y N BEFAL . RaE
| MW : 253.37
NN mp: g
bp : FE
HN SW : GE
L REE
logPow : R
[33] 224 hFV-5-AF 7=V v
6-methoxy-m-toluidine
S a2V CgH1;NO
NH; CAS:  120-71-8
BEfFAL 3-614
O-CHg MW :  137.18
mp: 515C%
bp:  235CY
sw: o RO
bR REf
logPow :  1.74°
[34] 3-F— R-2-7a = /LT F )L H— A A |
3-iodo-2-propynylbutylcarbamate
7R CgHwINO,
| CAS : 55406-53-6
BEfF(k . 2-3456
\ o\ Mw : 28109
mp:  66°CY
/\ NH‘\_/ bp:  AaE
0O sw:  156mg/L (20C) ¥
fbE . 1.575Y
logPow :  2.4%
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ZE 3Lk

13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
.
25)
26)
27)

28)
29)

O'Neil, The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals 13th Edition, Merck Co.

Inc.(2001)

Yalkowsky et al., Aquasol Database of Aqueous Solubility Version 5, College of Pharmacy, University of
Arizona(1992)

Hansch et al., Exploring QSAR - Hydrophobic, Electronic and Steric Constants, American Chemical Society
(1995)

U.S.EPA, Ambient Water Quality Criteria Document(1980)

Tomlin, The Pesticide Manual 10th Edition, The British Crop Protection Council(1994)

Lide, CRC Handbook of Chemistry and Physics, 81st Edition, CRC Press LLC(2005)

Clayton et al, Patty's Industrial Hygiene and Toxicology Volumes 2A, 2B and 2C: Toxicology, 3rd Edition, John
Wiley Sons(1982)

Sax, Dangerous Properties of Industrial Materials VVolumes 1-3 7th Edition, Van Nostrand Reinhold(1989)
Chiou et al., Partitioning of organic compounds in octanol-water systems, Environmental Science and
Technolgy, 16, 4-10(1982)

Lewis, Hawley's Condensed Chemical Dictionary 13rd Edition, John Wiley & Sons(1997)

Ashford, Ashford's Dictionary of Industrial Chemicals, Wavelength Publications Ltd.(1994)

Chemicals Inspection and Testing Institute, Biodegradation and bioaccumulation data of existing chemicals
based on the CSCL Japan, Japan Chemical Industry Ecology - Toxicology and Information Center(1992)
Huyskens et al., Solubility of alcohols, phenols and amines in water, Bulletin des Societes Chimiques Belges,
84, 253-262(1975)

Jayasinghe et al., Determination of Henry's constants of organic compounds of low volatility: methylanilines in
methanol-water, Environmental Science and Technology, 26, 2275-2281(1992)

Verschueren, Handbook of Environmental Data of Organic Chemicals 2nd Edition, VVan Nostrand Reinhold
Co0.(1983)

U.S. Coast Guard, Department of Transportation, CHRIS - Hazardous Chemical Data Volume 11, U.S. Printing
Office(1985)

Geyer et al., Relationship between water solubility of organic chemicals and their bioaccumulation by the alga,
Chemosphere, 10, 1307-1313(1981)

Hand et al., Structure-activity relationships for sorption of linear alkylbenzenesulfonates, Environmental Science
and Technology, 21, 370-373(1987)

Daubert et al., Physical and Thermodynamic Properties of Pure Chemicals, Data Compilation, Hemisphere
Publishing Co.(1989)

Lyman et al., SRC Handbook of Chemical Property Estimation Methods, Environmental Behavior of Organic
Compounds, McGraw-Hill(1997)

Suzuki, Development of an automatic estimation system for both the partition coefficient and aqueous solubility,
Journal of Computer-Aided Molecular Design, 5, 149-166(1991)

Prager, Environmental Contaminant Reference Databook VVolume 1, VVan Nostrand Reinhold Co.(1995)

Veith et al., Aquatic Toxicology, American Society of Testing Materials, 116-129(1980)

Stephen et al., Solubilities of Inorganic and Organic Compounds, Pergamon Press(1963)

International Agency for Research on Cancer(IARC), IARC Monographs on the Evaluation of the Carcinogenic
Risk of Chemicals to Man(1972)

International Programme on Chemical Safety(IPCS), Environmental Health Criteria 162(Brominated Diphenyl
Ethers)(1994)

EU, Diphenyl Ether, Pentabromo Derivative, European Union Risk Assessment Report(2001)

Kirk-Othmer, Encyclopedia of Chemical Technology 5th Edition, John Wiley & Sons(2004)

Jurgensen et al., Fate, behavior, and aquatic toxicity of the fungicide IPBC in the Canadian environment,
Enviornmental Toxicology, 15, 201-213(2000)

2-12



3. WEHR K OER/TE
PIIEREEA L, EE OFEF IR L OB S HEM TSR L O 2 ZFE L, — BT RFE AT
B I\ Torr & 5 L 72

(1) BUBHERIUEKRE

AR LA
B | AWM | K
O

AUEHER B B A

BRI L X —
FLIR TR AT FE T

A FREBREREEE 7 —
EHRAREREE Z —

& TR ST
RIRLES - R R e & —
AR R EEERBE  2 —
HERRERFEEE ¥ —
THEREENEE L F—

FOR AR BR B R S ST
PR)IRBREER P v & —
BRRTTER 5L RS R BR B R AR J0 AT
IR H 2 R SE AT

FrE R AR R P SE T
)RR EREE v 7 —
TR AR R & —
E I RBHE R S SET

Mgl B VR R R BR R A R T
THE R AT X —

&l BT BRI A AR SE AT

S HERFHTR & —
AR R BE SR BERF S0P
AT AN B SRR
KB e v 7 —

KB ST ERSE R A ge T

Fo FSTRER R A e v F —
PP THER R R 50T

oL R BRI geE 2 —
o5 I R A A BRI R T

AR AR R ER BE R AFZE T

] | VR BRI PR o 2 —

T S T AR TP

O BRI E —
R R R v & —

F) BRI R T L & —
RN ER B e o & —

e i) WL R BEBR BEAF FE T

AL T BRI RL 2R 50T

e o] T PR BEBR SR S0P

B R 2 —

JEVE S R ER R AR & —
TR R AT A B A S T

(F) AFRTFRL 17T FEDH D

Pl

O] (0|0

ololololo| |o o%

O|0|0]|O

O] [O|O] |O

O

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

0|00

O|O|0O]|0|0]0|0O|0|0|0] |O]0|0|0|0|0

O|O|0|0|O

O

O|O|0|0|0]|0|0[O
O

0|0

O|olo|o| 10| 0] O

0|0

2-13



(2) AR ORA X S WE
KEIZHOWTIEE 1-1 KO 11 EEIZ DWW TEE 12 KO 1-1, EMITHOWTIEFK 1-3 LU 1-2,
RZNZDOWTIER 14 KO 1-31ZR- LTz, ZONFRIZLLTDO LB Th D,

FRAEA | HWOF AR | RASSWE B B RaEMA S | AEHS D & ORIKE
KE 30 33 36
JE 13 13 16
£ 22 2 24
K& 13 1 14

WwWlwlw

#1-1 (12) FRATEEAWIREHAES - IEWE -5 OKE)
5 - A
NSRRI [11]12] [ [3]|[4]|[5] | [6]][7]1][8] | [91|[10]|[11])[12]|[13]|[14]|[15]/[16]|[17]
MHE | A5 OAFRT O CRRFTT)
EFR | KRS
ET | AR (G
PRI | AR O b O AE () | O | O O O O
AR | B (8 ) O
HBER | OIEAKRE GEAT)
milp)IiERE (5 RHT)
THER | —=)I (RAEM)
e | BR)IBOE (Bikh) 0|00
I | ZEE)IT A OHREH)
)W P ]
B | BRI G
AR | BRI (8RH) O OO0 0|0
BHER | Eo)I =B &) 0|00
EER | SEARO
TR | AR 0|00
AR ) IPEETE (R
—HF | AT O O 0|00
ST | EEH
b | A IE RS G
KRB | RFEJITE - GR6)
Kb | @)l CRBG)
KRB
NUREYAS
SelE R | S O O O
AT | ATk O
Fak LR | AL TRAT B AR oD 1R A Rk L)
i (LB | KBS @)
B | &k 0|00 O
AR | s
A
R | KR ET O
AETUIN T | BA P O
RS O
fah | W
R | PR 0|00 O
[Jo-7=> Y, [213-7 3 /-1H-124-F U 7Y — (73 bu—L) | [Bl22-{1 Y7t U F e R[26-77 1
E41-T 2= L NFXRIRTS ) [T A N T VA=V [B]= A hu | [6]lTa-=F =T A N T U
—, [TI23-=ARF-1-Fax ) — Bm-zurr7 =Y [9GIN-v 7 B~F I 2R F T — )L AT =
YT IR, 0133-Y /-4 4-YT R ) VT = A [111,2-Y 7 nr3-= b a Ry [12]2-(2H-1,2,3-
R N T = )b-2-A JW)-46-T-tert-7 FIL T =/ —)b, [13]126-T AT AT =V [434-TAFNLT =1,
[15IN-(L,3-V A F N TFN)N-7 == )bp-T ==L T T IV, [16]33-TAF ARV (o-hUTVy) | [17]
HEHIESRL T 7 1 v

0|0

0|0
O|O
0|0

O|0|0|0

O|0|0|0

O|0|0|0
O
O

0|0

O
O
O
O
O

0|0

O|0|0] |O
0|0

0]0]|0O
0]0]|0O

O|0|O
O|0|O

©)
O

2-14



#1-1 (2/2) FRRITAEEAWIBRE A S - IEWE — % OKE)
)7 _—_— WAL E
INFEFR [191][20]|[21]1[22]|[231([24]|[25]|[26]|[2711[28]|[29]|[30] | [31]|[32]|[33]|[34]
EHEE | AR OARERT OAE G O
AR | KRS O
fliET | R AR (aTh) O
FIRIL | R O 25 O KAE (i) 0|0 O O
WA | I (FEpET)
BrER | W EAKKE GEARTH) O
T3 5 (& AT O
TER | 8 (BAEM O
i | #RIBOHE (Biik) 0|0
JNigsTT | 2B A (1) 0|0
)1 P86 B Y] O
BBl | SR Cornig) O
AR | B)IRTO (R OO O
R | Eo)I Z5BiF (BEH) O|0|0|0O
R | AL O
TR | & HEE O O O|O0]O
AR | TR (46 R O O
ZER | AT O|O0|0|0O O|O0]O O
FABAT | EE O
FUARTT | B IE A b ) 0|0
RKEF | KFJIRTE (R O O
KBt | @)1 ORB) O
PN O O O
KBHES O
SR | SR 0|0 O
AT | ATk 0|00
Foafkil | ALod) IRAT ke oo )HRAR CRnskil )| O O 0|0 O O
i (LR | K E T O 0|0 O
FNR | ke O 0|0
AR | s O 0|0 O O O
ERUL O OO O O O
fakR | RAEp O O OO
AETuIN T | BEFEE O|O0|0|0]0O O O
TS O|l0|0]0]|0O O O
a2 O O
e | R EE O

[19]4 7 #F LN T I (N-B) R U 7= =/LRT | [2012,46- ) T 0ET =/ —)b, [21]24- b v P72 v (2,4-
CTI/ bvxy) [ [2p-=hrT=0 2 [BIN-=hrY YT = AT I [24m-T ==L YT I [25]p-
TxxXFTU, 6] FsuuT )=, RIRY (FF T L U)=T XN =TV, 28RV (¥
FLy) =)=V T = —T0HE, [29]R ) 7ty 7 = =/Lx—7 UV, [30IN-AF LT =1V > [31]N-A F /L
ISR UE23-P R-22-P A F)-T7-_V 0] 7 T =0 (WART T ) | [32]N-tert-7 F/L-N- 7 n 7o e
JVb-(AFNFA)135- bV T V2407 I, [33]2-A hFVEAFAT =Y | [34]3-F— K22 T n =17
FNT—INA A |

2-15



#*1-2

FERRATEE FE A BR BT

A S RE T (RE)

oy
FAESRIlEN

AT

EESSSESZIEN

[1]

(2]

K]

[7]

8]

[10]

[11]

[14]

[17]

[21]

[30]

[33]

R ER

M | EAKE GEATH)

TSP FE M (5 FLHT)

olols

A1

) A (SR

TR0

bR

—HR

P A s

O|0]O

KB

KA A ()

O|0|0|O

O

O

O|0|0|0

O

O|0|0|0

O

PN

el CRB)

KRB

L I

SRS

M

= P R

AR LR

AL AL AR CRaak L)

fi] | L1 %

IR

IR

Tk

R

K2R Hf

Ol |O]|0|O

O] |O|0|O| |O|0|0] O

Ol |O]|0|O

O|0] |00

O|O|0|0|0f |Of |0 O

Ol |O]|0|O

O] |O|O|0

O|O|0|0|O

O]0|0|0|0

O] 0|00

Sl

Be P

O

TR

O|0|O| OO0 |0 (O] O

O

[o-7 =+ P, [2137 2 /-1H-124-F U TV — (7 he—n) | BR2{( /7t UF Lo EA[26-V7 7%
AT 2= LNFF LTS )L [TR3-TEF LT a8 — L [8m-z mr T =Y v [1013,3-Y 7 1 m-44-
CTI VT = A Ay 122V an3= haRrP . [AR4ACAFAT =Y v [T EEE T 7

42, [8IES T NV F NN 2R T (LAS)
TTUTIY RA-TVT I/ b)) | [0IN-AFNLT =V [33]2-A FFTUE-AFAT =Y

(T VX NVEEDREEENL0H14FE TOHL D) | [21]24- Fv

2-16



(NI FREE )

BR)E O (B ¥
UKEDO#H#]

(AEHE)
PR

KRB KEDH]

7 IR#N (uETh)
KEDH]

B0 (&5RH) ERITR ﬁ:%l"‘h')
\ [*ﬁ@)ﬂ]
EZDN(HEH) —

\

DkEEDOH] \ ﬁﬂi:ﬁﬂfﬂ{,\ \

)| (AT \ \ DKEOH] 4\

[KED#H] Y %

FhkEOH] \ \ =

PSS | BREDKEOHA#] \
‘ﬂﬁ’:’g"\\ \ ﬁ%}qﬂ QO

B (FHRET) [KEOH]
eI (FRET)
) (AR

ﬁ g;g \ et R Ng =
[mﬁ/aw] \\\ \ % K o— —BII(&REH) DKEDFH]
é}\ i o LR O (1T REDH]
B y \ 1187 3 ] L D ]

o\ gmE )i dBER) DKEDOH]

dg..- ' % A\ B (B EEH) DKEDOH]
& | P \\ \ \\\\ A\ %EE%

/ ] Bs A \\ \ \ \ \—IEI'rﬁ;%

|7, KHOH]| | wx ||\

\ \\
WA\ S eeE)

i \ §

] e, S Yk ey )

| ~od % i \\\ \ KR

FREE KERH KB \ O\ KEIEE O (R )
DKEDH] \ KRS KEDH]

oo (Fndw)

(1-1 CPRRITAEEEII SR TR A R OKE - JEHD

2-17

_ FRNEEIA (#iET) DKE O]



#1-3  ERRATARE P BR

A I RE T (W)

) A ey 7] e [30]
s PERERIL T 7 4 v N-AFLT =Y
eiEE | S THXT A F A O O
vat O O
H AR CGEPNT) TA TR O O
AR LmEE LTHXATA O O
R | LB (R ETE) AR O @)
TRIUR | HEh H O 9)
RO | AUh 2% o 0
YT | Rk LTHXATA O O
JUIRET | ) HIRFHE R B v AR ¥ O O
FNE | gEREE N LTV xATTA O @)
=EE | FEE 2R F O 0O
KB | KBS AR ¥ O O
KB | KBk 2R ¥ O
SER | MR AR % O O
B | T 2% o o
AR | BRI R LT ATA O O
L | KT i O
JRET | IR B AR O @)
AR | AL N O O
K N O O
RS | M A HA O O
TN | &gk A TA O
N O
R | s (15 ) AR K O O
JEV I L | RSV AR O @)
PRI | s SFIsusg O O

2-18




UhERER)

Y5

B (ER)
(FAF+A)

pe
T g8
(HHETAF 5 - LOH5)

i kY
Pl \cmar s
L \
) ¥ K3) m5+IE O (w5 + )
(AX%)

(41-2  ~PRRITAEEEIIER SRR A AL (ZEW)

2-19



K14 CPHATEINRIERA S SR (KR

EESSSESZIEN
7 .
B SRl AR A i8]

N-(1,3-AFNVTF)N-T 2= )b-p-T 2= TT I
FLIRTT | ALBR TR ERTSERT CRLIR D)

BER | RERREAFEEEE 2 — (5T

TER | ke — BRI E R (i)

FORHD | BB TSR (TLIREX)

INEIRAL

PR | ) I RBRBER A v 2 —  CEEH)

g R | e R R RAEERIERIJERT (B3 BT

Aol R | TRKCERIARE (B E )

—ER | S EPAEEERE 2 — (W HE )

SR | SCRRIRESE G i Gl

AR | R ET G i)

FRRR LR | Fraf ) LRBREE BN e > 2 —  (RrakiliTi)

e | A RBRFER T > 2 — (laT)

O|O|0]|0|0]0]|O|0|0|0]0|0|0|O

AEFuH T AETWHBERR - (ETuw )

2-20



?ﬁﬁﬁ%
./

(NEREHS) ;/

A

I B IR (R R IR IS TR AT (£ B R )
LORBSRRFRE S —wom | . 5
\\ /.: L : . _
() =l € L
LAMBAS o AT U\ R mE s R S R CIRR)
(AL \ . e o - X
X \ PP AN g R — R EARAER
wd { ,f_ ‘ / t‘v § (?ﬁﬁfﬁ)
S FERNRBEHEE DS — (FIEH)
o’ \ .
\ Y \\ FHRFNAE (ZHES)
\ o\

|\ SERHSHEHRRE S — (@ATT
\

\ RERT ISR (RIS )

\

APLRBA R LT E £ > & — (FOFLH)

X 1-3 PRk 17 BRI A A (ORR)

2-21



(3) R FRR{E

MBI 3T T — 2 S LR O TIRAE IR, SRt MERCRI I AT Re 72 e 28 N e 5 =
EMBMT LB —ERo> TRz, EFHIBE L TiE, #i— O FIRIEZZE L T, HHrHE
MORE SN EEZRD 2 SOFIETEY £ LD,

1) EEEOSHTC I T D K HME O R

SINTREREIC 35U 2 B HY T BRABASHE — DR Y T BRAE 2 T 18] 2 s 00 43T & 20 L 7235 B 0BV T,
f— O T IRE A TRl 72 EEIC OV T, REEFH RIERBREE LTROHES 2 & & Le (M
BHOEZR)

2) REEARROSHTICIIT 2 R EDBEEH R S DOFRIME

SIHTHEBAIC 31T D FRRIENHE— DO FRRE L U REWGAITB W T, AR E i S
NN E ZIEFORMEN ORI E L (SO EZSK)

BB AR O AT B LA o TP R A S 5 IRl S v 2 00TiE (BLF
CHIBRBEA TR LD, ) ISRV TS ER L FIRME (LUF NIDLHE/] o, ) kU
Frikomt FRRE (AT TMDLY &9, ) D3RSI TV DEEICEW L, A cilllE L
IDLASIDLHEESE & 0 /h S & (i3 AR R A 0 ik OMDL % 4 5% /3 ik B O e HH IR & L 72,
WIHBR LA /AT I ZIDLE E fE & O'MDLOFER A 22 WA IC B W T, LD FIRIC LV #H T

RRAF 2 5 E L 72,

O HTHEBEAY, IHTIEBRFR ~ = = 7 VERICHUE S 7B 7 IR IS HEL U Caii B 72 IDL A O'MDL O i HY
ETo TV AH/AITB W TIE, B SN 7ZMDLZ YaE o HrisBE o FIRE & L7z,

@ HTHERE D B B 72 IDLKX O'MDLO B M T4V 720 2 T B IC B W TR, IRINENGRER K OBRER
REDZ v~ h 7T LINBSINLE (V7T v 7 A X)) R SIN=3ITHIG L 72 HEYE o e
BRRE RO, TR BN OB TIRIEAHEE L. 2 DR KRIEE L% HrRgRI o f
TRRE & L7z,

2-22



g <

ESMOAT R £ (HLZRHAY

g1 RS O—B<BHE REOEFLEO

A <+ ~
& —L g XL B L T
SRR AS{ONEES OB L
E—LHS [ e
B L
O—Y
< VITE4E
& —L Mk CENODITE
=7
B3 L T & —L %
OB &
& — L% <«
I — Yy

i FEHO—-BS RS FEOEFALD

2-23



. RAERROME

MHRDL - B TFIRIE B2 & 2 (R 7, ek, MERROBEILITO LB TH D,

KENZHOWTIE, BIRAMNEE (B . ko6 WE (B 2SS,

‘4] 17p/-=ANT VAL 10 His R 4 Hi

(5] A w11 s 6 Hs

[20] 246-FV T EET = —)b ;6 H 5 HLT

-[27-1-3]~[27-1-13]
RY(FFTZFLL)=T I NT—T )V (TAFAREORERN 12 725 15 FTOHLD) O
IH, RIAFXTZFLL)= TN —7 NV (EGER 271D 14 FTOHD) @5 HigH
3 Hhgd

-[28-1]~[28-14]
RV (FFT=FLL)=/ =Tz —7 )V (EEENR 2706 15 £TOHO) @ 3 HimH
3 Hhgd

‘[33] 2-A FFTB-AF AT =V 0 8 M 4 M

JEEIZOWTIE, 13 FHAXRSRME (B . ko6 WE (B Mmtisni,

(71 23-TARF LT a8 —)L 6 M 1 LS

‘8] m-ZumuarT=Yr:6HuSF 3 HA

([10] 33-¥7unm-44-UT X )TV T =)V ALK T HE 3 s

[17-1] R T b T T Ay EREENREND 8 ETOLO) 4 M 4 HuS

-[18-1]~[18-4]
BT NN B AR I (LAS) (T VFIEDRERN 10 025 14 T TOH D)
4 Hit T 4 HiLS

‘[21] 24- b= PT I Q4T RAT) 6 HuE T 2 Hi

Ay (BEKROMRER) (I2oWTiE, 23iddgmE () . o 1WE () 2B Ihi,
[A7-1) HEAT NI T h Y ERBHENSHD 8 ETTOL M) - HIH 6 HuSt 6 i, AE 19 Hsh

17 HiuL
([17-2) HFE 2T hy ERBENS NS 9 ETOL M) - HEE6 A 6 i, AUE 18 HuSt 18
im llf_f':

KREUZOWTIE, 1IRESRWES ., kO LWEP B ST,
[15] N-(L3-TAFATFA)N-7 2 =/bp-T ==L DT 3 ¢ 13 H 8 Hi

2-24



2 RRATAEE RIS A  HOIRL - B TR — B R
Wi KE[ng/L] JEEE [ng/g-dry] AW[nglg-wet] K& [ng/m?]
e - - - - =E| et -
i WAL I I T B ﬁ o W R
wH FREAEEE | TR | BREAEEE | FIRAE WLEEE | TERAE | AR | FBRAE
1 |o-7=vvr nd nd
013 98 03 33
2 | 373 /-1H-124-F U TV nd nd
— )L 0/2 12 0/7 04
3 |22{4 YV FubUF R nd nd
[26-Y7 0E41-7 ==L hye 20 0/9 11
NAEX LT R ) —)L
4 [ 17B-=A FF A — nd~1.7 011
4/10 )
5 | =X bmy nd~5.8
6/11 0.11
6 | 17Ta-=F =)V R KNTTF nd 011
—)V 0/9 )
7 | 232 RF1-FrN)— nd nd~69
v 0i5 8.7 1/6 24
8 m-zueay=1Yr nd nd~6.7
0i5 51 36 36
9 | N-vZmAFi-2-_0 nd
FTS =V ANLVT 2T R 75
ke 0/9
10 | 33-Y7unm-44-C7 3 ) nd 30 nd~37 7
Tz )RR 0/6 3/7
11 | 12-v7ru-3-=rtaxXE nd nd
v 0i5 12 0i5 40
12 | 22QH-123-_> Y F U TV nd
—)L-2-A JV)-4,6--tert-7 F 05 6
V7 /) —)v
13 | 26-UAF AT =V nd ”n
0/4
14 | 34-URATFAT =V nd nd
0/4 72 013 0.7
15 | N-(1,3-P AF LT FN)-N-7
T B nd nd~0.35
iw—ﬂ/-p-7:r_v— LU T 2 0/4 0.45 8/13 0.02
16 | 33-TAF ARV (o- nd 37
YY) 0/6
17 | P8RRI ST 7 1
[17-1] N - -
(kT BT Gkl 0 sy | 1973901 g | MBS | noie0
N5 NH8FTOHLOD)
WEENE DL D nd 14 nd~28 045 nd~2.1 nd~4.3 H¥H:0.22
0/4 4/4 ’ 6/6 15/19 £H:0.22
WHERENR6 DL D nd 29 4.1~100 091 nd~2.0 nd~25 H¥:.0.46
0/4 4/4 ) 6/6 17/19 f05:0.46
WEHENTOLD nd 89 7.9~140 10 nd~2.8 nd~66 H#7:043
0/4 ' 4/4 ' 6/6 16/19 £435:0.52
WEBNR DL D nd % 6.9~120 | o nd~2.4 nd~63 H¥0.27
0/4 414 ) 6/6 16/19 £450.30
[17-2] N N
W 27 (s R L
BRE5ENH I ETDED)
WEHERN 5 DHD 0.028~0.39! nd~1.2 0,023
6/6 18/18 '
WHERENR6 DL D nd~0.49 nd~9.8 012
6/6 17/18 '
WHERENRTOHLD nd~0.87 nd~23 013
6/6 17/18 '
WEBNR8 DL D nd~1.2 nd~34 0.11
6/6 17/18 '
WHEENIDH D 0.085~0.77{ nd~19 0.053
6/6 17/18 '
18 | HEET VX LR AL N~
AU (LAS) (7% .
WILDRFEE 10 0D 14 1;11/20 0.5
ETOHD)

2-25




Wi KE[ng/L] JEEE [ng/g-dry] _ E%[ngig-wet] K& [ng/m?]
e A G R wiE | g | am | g | o n el W |
F5 PRHBEEE | FERE | ARHEE | FRRME @Eﬁrﬁ @EWQ THRME | MR | R
[18-1]
BT LR Py AR ”d;/;lw 19
VIR O O (LAS-Cyp)
[182]
B TR R nd~350 |
VR B E Y E O R 4/4 :
(LAS-Cyy)
[183]
X B2 2 Ve nd~400 18
U@k OE OH 4/4 :
(LAS-Cy,)
[18-4]
EH# RN FIARPr R nd~210 19
VIR VR KR ONE O 4/4 ’
(LAS-Cy3)
[185]
HET T TR B v nd 19
AR VKR YT O 0/4 :
(LAS-Cy4)
19 | A2 %527 2 2 (N-B) nd 61
FN) Z7z=)LRT 0/3 )
20 | 246-FU 7 OET =/ —/ | nd~80 087
5/6 '
21 | 24- VT R v (24- nd 5.9 nd~1.7 0.78
D7) RLTL) 0/4 ' 2/6 :
2 | p=htuTr=Ur nd
0/6 53
23 |N-= b Y YT 2=LT nd 32
v 0/4 ‘
24 | m-T7 =L VT I nd
o4 450
25 | p-7=xFTr nd 35
0/5
26 | XA T ) —)b nd 10
0/9
2 | RU(AFo=FLo)=T b
FLE=—F )V (T %L
FEDRFERN 12 126 15 F
TDOHD)
[27-1]
Y (FF =T L= nd~1000| o0
v —T )V (EAEN 2 3/5 :
NH 14 ETDOEHD)
[27-1-1] od
V(FFTVEFLL)=RT 05 29
)T —T )L
[27-1-2] \ nd
FUGFRY=FLL)=RT | 08 17
) T—T )b
[27-1-3] -
7ho(rrr=TLoEl | MO0
F L T—F )L
[27-1-4] N
~usrrvmg Lol | M0
F T —F )L
[27-1-5] N
~FxF(EvEFLoEl | O g
FUNT—F )L
[27-1-6] N
~Ta(hR gL | MOS0 g
F LT —F )L
[27-1-7] N
Ao urrrmTLoEl | MO8 e
FIILT—F )L
[27-1-8] N
sFer T Ly | MO0 g
) T—T )L
[27-1-9] -
TR =T L= | M0
VL T—T )b

2-26




- KE[ng/L] ST [ng/g-dry] "R [nglg-wef] R&ng/m’]
g 5 o o e e [ HIH faJg s A
ke A G, HaPH T HiPH Lidae P Wi T i e
&5 TSRS | FRRME | Beisags | FRRME WL | TRRE | RS | FIRE
[27-1-10] N
o FnrEyEF L= | MO0 g
KT v rT—7 )b
[27-1-11] N
b vmrro=i | MO0 g
FLNT—F )L
[27-1-12] N
N FH(FF T F L= ”d3/5120 20
KTz —F )1
[27-1-13] N
7o FhR =gy | M0 g
)= RT VLT —T )L
28 | KV (A= FLr) =/ 0 6
=7 =)l —T)UfE (] 33 *44
BEN 2B 15 FTOHD)
[28-1] N
verRvEFLgm = | SIS0 gy
7 =)L —F LA
[28-2] N
N ARy =FLY)=) = nd6/7220 42
N7z =)L —F )UHH
[28-3] N
FRT(AFLTF L) ”d5/é30 18
=)V7 =) —T )V
[28-4] N
sy TLgs | M gy
=7 =) —TF )V
[28-5] ~
~EFFErEF L=y | 0 gy
N7 == T—F LV
[28-6] ~
~THrEvmFLoEs | MO g
=7 =)L —F LR
[28-7] N
d0 arr s L | M g7
=T =)L —F LA
[28-8] N
srrrvEF ey = | ST g
N7 =)L —T )V
[28-9] ~
Fh(AFLTFLL)=) = ”d4/685 2.4
LT = =)L —F LA
[28-10] N
BT (hF T L) ”d4/673 36
) =)V 7 2 =) —F U
[28-11] N
R G A oV B W T
N7 =T —F VB
[28-12] N
N G e R I Ol B!
) =)V T 2= )V m—T )VEE
[28-13]
TRITH(AFT=F L | nd~28 43
N/ =NT = m—T 2/6 '
VI
[28-14]
Ry ATFH(AF=F L | nd~12 35
N/ =T 2= )v—T 1/4 '
%
29 | Ry 7unEyr7z=1xo—
7 )VIH
(2911 : nd
£/ 7REY T =) — 02 $¢0.25
7 VA
PBDE#1 S/dz 0,073
PBDE#2 g/dz 0.095
PBDE#3 nd
0/6 04

2-27




Wi KE[ng/L] JEEE [ng/g-dry] AW[nglg-wet] K& [ng/m?]
it Frep s . - HIH faJg e "
A AR S i T HipH o das) P Wi i HapH Py das
B FREAEEE | FBRRAE | MRS | FRRAE *ﬁﬂjiﬁf‘; L TRRAE FREEEE | FIRME
[29-2] o
V7neY 7 =)L —7 02 $%0.082
%
PBDE#7 nd
0/6 0.06
PBDE#8 . U#11 nd 0018
0/2 )
PBDE#10 nd
02 0.017
PBDE#12 N U#13 nd
02 0.020
PBDE#15 nd
0/6 010
[29-3] o
M) 7rEY 72— 02 $%0.086
TIVE
PBDE#17 nd
0/6 011
PBDE#25 nd
012 001
PBDE#28 nd
0/6 0.13
PBDE#35 nd
o 0.01
PBDE#37 nd
02 0.018
[29-4] nd
FhITREY T =)L o %0.14
—7 )V
PBDE#47 nd
0/6 011
PBDE#49 nd
0/6 0.12
PBDE#66 nd
0/6 0.11
PBDE#71 nd
o5 0.04
PBDE#75 nd
012 001
PBDE#77 nd
0/6 015
(29-5] \ nd
NETeEY T =) $%0.32
g 01
V% |
PBDE#85 nd
/6 0.072
PBDE#98 nd
o1 0.054
PBDE#99 nd
0/6 0.05
PBDE#100 nd
0/6 0.03
PBDE#102 nd
o1 0.046
PBDE#116 nd
o2 0.01
PBDE#118 nd
02 0.037
PBDE#119 nd
0/6 0.06
PBDE#121 nd
o1 0.027
PBDE#126 nd
/6 0.03
[29-6] ) ) nd
AN T eE T =)L o1 $%0.27
—7 JLHH
PBDE#138 nd
/6 0.06

2-28




KE[ng/L] JEEE [ng/g-dry] AW[nglg-wet] K& [ng/m?]
i@g F— s i e HIHE faJg -
A PHAL R S HiPA W #apH T o phes W &b i
wH FREAEEE | FBRRAE | MRS | FRRAE WLEEE | R TERAE | BRHIAEEE | FBRAE
PBDE#153 nd
/6 0.062
PBDE#154 nd
/6 0.089
PBDE#155 nd
0/2 0.01
PBDE#156 nd
/6 0.089
PBDE#166 nd
o1 001
[29-7] o
NTHE TR T =) ol $%0.10
—7 VIR
PBDE#181 nd
02 001
PBDE#183 nd
0/6 0.07
PBDE#184 nd
o5 0.07
PBDE#190 nd
012 001
PBDE#191 nd
o5 007
[29-8]
F U FETuEY T =T
—7 VIR
PBDE#196 nd
0/4 03
PBDE#197 nd
0/4 0.09
PBDE#203 nd
02 0.83
PBDE#204 nd
0/2 0.86
[29-9] o
)7 ey =) — o 3%0.72
7 VA
PBDE#206 nd
/6 0.70
PBDE#207 nd
0/5 0.2
PBDE#208 nd
0/1 0.01
[29-10] o
FhHATREY T =) m— 06 13
7 )  PBDE#209
30 [ N-ATFNAT =V nd nd nd nd
07 12 019 12 0/ 0/18 14
31 | N-AF TR 23
B Re-22-2 A F)L-7-_ nd 7
ST IT= (AARTT | 0
>)
32 | N'-tert-7F/L-N-v 7 1 7' u nd
EL6-(A F AT A)35 | 8
N T OU24-VT
3B | 2-AFFTERAFLT =Y nd~57 2 nd 6.0
v 4/8 0/6 )
34 | 33— K2-Fut=L7F nd 80
V=N A A | 0/4

(E1) BHBEEFHEN—A TR LU, T7hbb, BHMSERE S (UEMDE SR D> T2 HUSER O T IREZ #i— L
722 & TR OGN OB SN HREITE v, ) 2T,

%A,

1R & 72 5,

1HRIC O & 3R ZHIE L,

1R T TRIRLL R S h

(E2) FEPIEMIKR—ZA TR LT, 2070, SfAICEOTRINSN T LS~ L7252 L2035 5,
(1 3) |t g ok ch s = L 2 B%T 5,
(FE4) ST ERKRES L ORI FRMEO G E2TH Lz, 20k, Zhbz TR TH->Thnd& 372 52 VEENH

%

2-29




W (B BIOFRERIRIT, RO LBH THD,

[1] o-7 =Y (CAS &&&ES : 90-04-0)
[SERk 17 FERELE - KE - EE]

- FAPHH

Egr=
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100kg Afiti Cdr 2 Z &b, FH—FfEENTFWE L L TORIELRAT D720,

- AN K USRS R

KEIZOWTIE, 4 HS 2 A L, B FERIE 9.8ng/L 123\ T 3 Higih 3 i & T Tt Sz i-
720 SRR 2 FEFEITIE 20 MR A A L. M TRRAE 20ng/L (23 T 16 Mgt 2 #i TR &4, B
FEIL 27ng/L £ CTOHFPHTH o7, Tk 17 FHE &k 2 FEICHEE T o 72 Fl—0 2 i Tldvndin g
Mt S e o Tz, BN 5L AFEEITIE 4 HuS 2504 L. Bt FRRME 200~800ng/L 1245V T 4 i 1 4l
TR S, BB EE T 1,300ng/L E TO#IPHTH - 7,

JEEIZHOWTIE, 8 MG A FHA L, B FHRE 3.3ng/g-dry (23T 3 Hipi i 3 ST TRt Sz
MoTz, AR 2 BT 20 HUR A2 A L. B T BRRAE 5ng/g-dry (235U T 14 Himi R 2 STl S 4,
RS 1T 7.3ng/g-dry £ TOHIPHTH 72, Whk 17 4EFE &Rk 2 SEEICHHE 2T 12— 0 2 #i T
T TR LB S o7, BBFD 51 I 4 HS 2304 L. B FRRME 3~4ng/g-dry 28\ T 4
M 3 MR TR AL, BRI L 1 550ng/g-dry £ TO#EIHTH - 72,

O o7 =T Ok
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: 77 ARy RFBB R—Z (/@A77 AT —2G, A—X 2R, Z7a¥ AL AH—1Lv

1B, #A4T73Iv 77 A M = —4G, 77 h—/LAS-OL, IR =~ L v FR%) O%
FRYL R BE TR 31T 2 R V2
DR 12 RT3 B ENAEREBITK 150tHEE). HEE S5 EMNE ST 15060
Eﬁﬁ%m&mﬁﬁ #3150t CFRE 15452 | Pk 16 4510, PRk 17 45 1Y)
: PRTREEZHHS (kg/4E) ™)
- Jib BRI Jib AR H &
FE TR TaRAN | b | E | AR | et | PHEAE
2001 8 0 0 0 8 - 8
2002 9 0 0 0 9 - 9
2003 4 0 0 0 4 - 4
2004 3 0 0 0 3 - 3
: BOD B L= IX 40%. 69% (BOD i EAH 77 o7-, ) GRERHIR 2 W, %Y

B 100mg/L, &SR 30mg/L) ),
Ryt (BEvEyE GREREIR 28 F"ﬂ) BOD(40%. 69%). TOC(72%. 93%). GC T EH(81% .
100%)) 9,
N
© KX 23.36%.
© REE
: IARC #fffi : 7 v—7"2B (NI
: PNEC=0.0025mg/L (fRfil : NOEC (i) ) 7
21d-NOEC=0.25mg/L : # 4 3 ¥’> = (Daphnia magna) "
72h-NOEC=7.5mg/L : 1L 3 7 % &% (Selenastrum capricornutum) ”
72h-ECso=21.1mg/L : &L 3 BV %44 (Selenastrum capricornutum) "
48h-EC5,=22.5mg/L : 474 I > = (Daphnia magna) "
96h-LCso=196mg/L : # % % (Oryzias latipes)
: LDg=1,150mglkg : 7 > ~ (F&H) ®
LDso=1,400mg/kg : ¥ 7 A (#%m1) 9

KE 64.41%. 13 11.71%. IEE 0.51%

st U THBAMEDR D Db FiLen, ) 9

g

B2 &HE 2, MITHHE LEMRE L, F—FmEEbkywE 14 AL h-T7=vT0)
MR iEakEh) L1X., THHLFEES IR DR O FIEICOWT (BTN 49 457 H 13 HERRAZEF 5 &
HEFETH 615 5, 49 FREE 392 ) | AL <IT THHLPWESITHR RO FIEIZONT (FRL 15
11 A 21 BEEARES 1121002 5. R 15 - 11 - 13 SR 2 5. B384 031121002 &) | XiE*%
NOOWEAFAE LTEBBEINIZLOE W, THEAEE] | [Wdgk) | TClosed Bottle i) KO [E
1IESCAS i1 &id. ZNZEH OECD 7 A hHA RF A4 0 301C, 302C, 301D K UF 302A [ZHEHLL T

Eli =t Dz, LLTRELC,

1) AbZIZEHMA, 15107 DL L (2007)

2)  BRBIY. PRTRIERE
3) (WbEAREG S,

EAL P EA ENET — 4

bFEORF LA L e ST — 2 8, AARMLEME LR S - Hilt ¥

—(1992)

4) ()RS EEAL B AR . BE L A
5) REARKZEHRAAFWEEEREREEPRTR T —# (FL 1743 A 18 HAFE) I

P RRT — &
£ » EUSES

ETNERWTEE, ) (2006)
6) International Agency for Research on Cancer (IARC), IARC Monographs, 73, 49(1999)

7)) BREUT. FRk 8 L

RESC AR I 25 5 (1997)

8)  U.S. National Institute for Occupational Safety and Health (NIOSH), Registry of Toxic Effects of Chemical
Substances (RTECS) Database
9) ALEETEEHMAL, 14705 DfL2RE 5 (2005)

10)

{22 T2 AAt, 14906 DOL57E 4 (2006)
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[2] 3-7X/-1H-124- RV T Y= (B4 : 7 ba—/, CAS B&HKES : 61-82-5)
[k 17 FEERERMA . KE - KE]

- P
L&k
LEEDORATRIUS SOV TR 2 A 51248720 HB-EEEFIETHDL OO, PrHENE
100kg K T 2% Z &b, B—REIEFWE L L CORIEEHRFT D720,
R

- AN K ORER
HEIZHOWTIE, 6 #S 274 L, B PRI 12ng/L (28T 2 #iip 2 i 2T THRE SRR -
7oo BRFD B9 AEFEITIX 8 M A2 A L, M FBRAE 4,000ng/L (28T 8 HiS T TR S o7,
JEEIZ DWW, 8 S A7 L, Mt FIRME 0.4ng/g-dry 1233\ C 7 #isirp 7 82T TRl &S/
Mo Tz, WEFN B9 AEEEIT 1T 8 M AT A L, B T IRE 20ng/g-dry (235N T 8 M4 T TRt S 4u7e o
77

O 373 /-1H124- LV 7V =/ (73 Fr—/L) ORISR

e e T HH A ”
[LXEN FERE A FE Kalk i F 45 ] R T RRAE
IKE S59 0/24 0/8 nd 4,000
(ng/L) 17 0/6 0/2 nd 12
g S59 0/24 0/8 nd 0.5~20
(ng/g-dry) 17 0/21 017 nd 0.4
- BRETE O o FHATHE R
JEL SR S D B 155 7 B FERE A A )
e REd @lﬂjgﬁ}_g Prran
[LXEN TR E Ktk i i F H 45 i H T R
K 10 1A 41249 nd~900 50
(ng/l) 10 #52Mm 3/249 nd~490 50
10 ZF3[A 5/249 nd~1,060 50
R
(nglg-dry) 10 0/94 nd 10
WAWBREALFWE  BRETERERAD
KE
(ng/L) 16 48/75 nd~47 1
B
(ngiiry) 16 0/24 nd 0.36
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(% :3-73 /-1H-124-F U 7V —)L

- i@
- AEPERE - TR

*PRTR 43 H L

16

- I o M
* BEARH S BT
- KE B G EE

D A
SRCU R

I B

-2t E kg

s i
HesFis]

HeEis]

(TIrr—n) ]

LT WA DY, B (AR 29, BREH D, FRUED
: WEFD 50 4E (1975 4F) (TR N LS LT D 9,

BAFN 50 4E (1975 48) 123317 2 JAfE F it 212,
Tk 10 455« 30t (i ot, A 30t)

: PRTR&E3HER (kg/fE) ™

. PR R A [T

FE O T Ak | | my | A% Heatps | PrOREE
2001 10 26 0 0 36 7 43
2002 4 18 0 0 21 - 21
2003 0 1 0 0 1 1,034 1,035
2004 0 1 0 0 1 1 2

© SRR (R VEYE GRERINRE 4 AR, #25RE 100mg/L. JEPEIETE 30mg/L) BOD(0%). TOC(4%).

HPLC ToOHIEE0%)) 2,

- ARMEMEME (1 BCF : 0.3 &% (2mg/L. 63[E) ) ¥,
DR 0%, AKE 99.98%. 1:10.01%. FEH 0.01%”
: NOAEL (E77E) =0.012mg/kg/H : 2 FEIR OG- L7=F v MW T, HRBHROZ M

LOEL=100ppm (fHHREE) : 2AFERMES LMl T — 1T U N B2 X — 2B\ T, K -
AEAF IR D A 10

LOEL=100ppm (fEFF#RE) : SAJERAE G L-MiET » MR\ T, FURIRER - AR
~DIUHELERBEBEOEME., MT v MoBWT, PRERIEE « FREEE o8 10

LOEL=100ppm (FErifE) : S/EJERAR G =M~ 7 2 2B\ T, FRIRE & & E O

LOEL=0.04% (@/KHIRE) : 9 BMHUKES Liz/ET v MWW T, BURIRIEORAE, FIR
AR E R O B, AR IR A o B 1D

LOEL=0.1% (@/KFHRE) : 153 HEPOKEL L2l »~ MR WT, il 3 LR R
JVE VIR - BURMRE R - FURAR EAHIIER AR - BRI MR A OB, FRRER
HIRARRE O (R LR D 4L 12 )

LOEL=1,000ppm (fR/KFHHEE) : iEiEIC 13 ARG Lz~ 7 A ICBW\W T, EWikE
BNE - A AEORE, BFERTERORR

LOEL=2,500ppm (kK1) : 70 B8RS L1 » Mol T, FRIRORZE 9

: IARC #Ffi : 70— 3 (NZKIT DB AMIC OV TIEIMETE 2Ly, ) 1
: 19d-EC5,=0.04mg/kg : L # A (Lactuca sativa) ”

24d-NOEC=0.2mg/L : A4 X <> = (Daphnia magna) "
48h-EC5,=30mg/L : 4 2> = (Daphnia magna) "
96h-LCsp=325mg/L : ¥ > ¥4 (Oncorhynchus kisutch)
14d-LCsp=488mg/kg L1 I : &~ I I X (Eisenia foetida) ”

. LDg=1,100mg/kg : 7~ b (&r) ®

LDgo=14,700mg/kg : ~ 7 A (@) 9

B2 5, B MR LEWE (434 372 J-1H-124- RV T Y=L (BIAT 2 ha—

V) )
TEER 2 45 2 TH, MEITHEE 1 &BIRE 1. F—MfEel¥wE (19 3-73 /-1H-124-FU 7T
V—b (BT hue—1L) )
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25 3Lk

11)
12)
13)
14)
15)

16)

WPEPEREE . PR 10 FHE BB ORE - AR BT EREFT A (1999)

BREIH . PRTRIEfRELAWEAENLT —¥

{2 T3 B AL, 15107 OAL5:54(2007)

() S 5 R A B T SRR . REAA LA E L 2T — &
REAREZ AR AT EEREFEREE PRTR 7 —# CEAL 17 42 3 A 18 HAR) IZ XL Y EUSES
ETNERWTEE, ) (2006)

Richard, Two-generation study by oral route (dietary admixture) in rats, Centre International de
Toxicologie(Unpublished report) (Cited in JMPR, Pesticide residues in food(1995))

EU, IUCLID (International Uniform Chemical Information Data Base) Data Sheet(1995)

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

AAME e (RMOKES T - ZeREEREEHR - MYUVEREE), REER
Steinhoff et al., Evaluation of amitrole (Aminotriazole) for potential carcinogenicity in orally dosed rats,
mice, and golden hamsters, Toxicology and Applied Pharmacology, 69, 161-169(1983)

Strum et al, Aminotriazole goiter, fine structure and localization of thyroid peroxidase activity, Laboratory
Investigation, 24, 1-12(1971)

Wynford-Thomas et al., Goitrogen-induced thyroid growth in the rat: A quantitative morphometric study,
Journal of Endocrinology, 94, 131-140(1982)

Wynford-Thomas et al., VVascular changes in early TSH-induced thyroid tumours in the rat, British Journal of
Cancer, 47(6), 861-865(1982)

Tjalve, Fetal uptake and embryogenetic effects of aminotriazole in mice, Archives of Toxicology, 33,
41-48(1974)

Tsuda et al, Tumorigenic effect of 3-amino-1H-1,2,4-triazole on rat thyroid, Journal of the National Cancer
Institute, 57, 861-864(1976)

International Agency for Research on Cancer (IARC), IARC Monographs, 79, 381(2001)
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[38] 2244 Y7o YTF U ER[26-PTREA4L-T 2= NTFIIPZ ) —L (CAS B
FFEE : 4162-45-2)
[FRk 17 FEFREEE « KE - JEH]

- B
R85
LEEORATRIUC DWW TRE E N2 5124720 | BRBIEEFHETH DL OO, YRl E3E
100kg Kifi T 5 Z L b, B -FIEENTFIE L L TORIFEZHRET 5720,

- AN K ORER
KEIZOWTIE, 5 R ZFHA L, B TIRIE 20ng/L 123\ C 5 e T TR SR> T2, BEFn
61 4F |2 1E 10 S A2 FHAE LB H T RRAE 20ng/L 12380 T 10 Ml 1 A TR H S A, B I EE 13 40ng/L
FTOHPATH 7z, ok 17 4 & B 61 FLEEICFRAE 2T o 72 fl— D 3 MR TIEWn T bt /e
Mmootz
JEEIZOWTIE, 9 MR AR L, AR TERME 1ing/g-dry (23 C 9 HS2C TR S eh o7z,
WEFN 61 4R FE (1T 10 MR AR A L. ) FERAE 20ng/g-dry (235U T 10 HLS AT TR Sz no 7z,

O 224477 uv )T ER[(26-P7REA41-T 2= ANFF ]I — /L O EIRI

e e R A AR EE o
IR FEHaE e Mk H HH AT PR 2 T BRAE
KE S61 2/30 1/10 nd~40 20
(ng/L) 17 0/15 0/5 nd 20
B S61 0/30 0/10 nd 20
(ng/g-dry) 17 0/27 0/9 nd 11

(2% . 22{( V7Y F U ER[26-Y70EA41L-T ==L NAF UL ) —)L]

- H W BRSO LEAMERA, SETRTIAF v 7 Lo XREEY
< EPERE - BAE : SERR 10 4REE - BUYEESE 120t (U R 120t, HROAER Of) Y
-PRTR 4 3HJFHE  © PRTREZHEE (kgiF)

- e P B A Ja AR R s
FE TR [k | b | Sy | A | ek |t
2001 0 0 0 0 0 - 0
2002 0 0 0 0 0 - -
2003 0 0 0 0 0 - 0
2004 0 0 0 0 0 - 0
) fi#t M REE
S M ME o EEEME (=4 BCF: 52, 130 (10pg/L. 60 HFE) . 42, 250 (1.0ug/L. 60 HFE) ) 2,
o BRI 43 Bl T e
CREERS RS 0 R
RN A M REE
R OB G
A E S R
) i/
EEE] IEEE 2 650 2T, {79 L SBIERE 1 FB—REEEFWEEGL 22{/ Y 7rYFrEX

[(26-P 7 0E-41-T ==L NFXIPTTH ) —)L)

P EDUN
1) EpEFEEE. TR 10 FE B L E OBl - A RICRE 9 5 FERETE AT (1999)
2) (IR FHE BN RS . BEE L P e e SR T — ¥
3)  ALFTEAML, 15107 DL (2007)
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[4] 17 4-= & F5TF—/L (CAS B&&E 5 : 50-28-2)

- P
EXTEND2005

(Rl 17 SR EERR A LA - KE]

FLEIC A DN DINARLE L D ) bk b @EEOWE TH O | I, B, BAEcERSh, =
WIRIICHE EN G, fIH, 7OV R, A T VHEE~ORBIIHET I MENGELNTREY, £z,
EREEH ClE 2 0 15 2R, FUEICRE LAGH - BB ELZ RITTZ &R Ens, |
L DRBEPAR I TSI,

EU IZHBW T,

- AN L O R
KB HOWTAFAE & LTI 17T EE RO TOFME TH Y 11 #5254 Lo FHRE 0.11ng/L
2T 10 Hisi 4 MU TR S A, RRIREE LT L7ng/L £ COHEIPHCH -7,

O 17-= A b 7 VA — /L ORI

e e T HH AR "
AR FEHAEE Ktk Wi T HHFaE T RRAE
KE
(ng/L) 17 14/35 4/10 nd~1.7 0.11

- BRBEAE Ot DA LR

P RBELILZE SRBERIERE UkR) KB

- - o AR T HH R H R T BRAE
Sk R T ng/L nglL
105 97/174  97/174 nd~24 1
108K 79/130  79/130 nd~35 1
1 89/170  89/170 nd~11 0.1
K 12 133171 133171 nd~280 0.1
(ng/L) 13 68/171 68/171 nd~7.2 0.1
14 58/75 58/75 nd~8.3 0.1
15 54/75 54/75 nd~6.9 0.1
16 2/75 2/75 nd~0.2 0.1
WNAMBEALEWE  BREBIEREMA (OKR) Ak
KEL 10 84/101  84/101 nd~41 1
(ng/L)

(2% .17 -2 2 T VA4 — ]

- H i
< AEPER - AR
- PRTR &5t HEH &
S M
- I
o BEARRBI S5 EL T3
- KRB EEE

¥ BN A

s EMARLEY FiaRLEY) Y
D REE
2L

C IEMEIBIRT T oW RIT, 3T 100%Y,

D REE
: REE
: LOEL=31.25ng/mouse/ H : 11 HFREIZ 6 [ FiE4t Lz~ o ZAFAFICRB W T, BTl

BOFIAZR « KM O IR AR - Bl s L N U Ml g Rs o #
AR LY

LOEL=125ng/rat/ B : 11 HRZ 6 B FiEHN LIZ#ET » MHIAEFIZB W T, H-fifadeiio
ATEHRER - NE TR O IR AR - Fiila & 2L b U MR OBES O w58
RO EE Y

LOEL=10,000ng/rat/ H : 5 H I FHEH L2l v FHTAEMFICB W T, FEMERE - 2
DNA & & « THHAAMEEQERE - TEHR= R ha Y U RINRE O &

- IARC 3l : 7 —71 (NCHF L TRRAMRDH S, ) D
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B . 72h-LCsp=0.47~3.5ng/L : A4 # (Oryzias latipes) 2

LOEC=5ng/L : AFREA & 71 (Oryzias lapites) 1B\ T, MFFET B Y = = U RE~DE

)
=

LOEC=09ng/L : #h#&it="~ A (Oncorhynchus mykiss) (ZHE W\ T, MEHET 0 Y == D

7
LOEC=10ng/L : # % 7 (Oryzias lapites) #IfalZ3\ T, Phbb~DOFE (SfFE kM)

LOEC=10ng/L : &=~ A (Oncorhynchus mykiss) {28\ T, MiEFryroy==ro

i

LOEC=12ng/L : $h#5#t="~ A (Oncorhynchus mykiss) (BT, MiEHFETeY =00

FH o
LOEC=25ng/L : Y 75 7 1 v = (Danio rerio) IZBW\WT, BT oY== Dk,
AU R TR S b
LOEC=27ng/L : i A % 7 (Oryzias lapites) (Z35 T, bR DIKAE 2

LOEC=27ng/L : mMERE~ 7 >~ b~ KX/ — (Pimephales promelas) (23T, HEFIH D

KRR B S 25 L 1Y)
LOEC=30ng/L : i~ ~ ©°— (Poecilia reticulata) (23 T, K ~D5Es 19

LOEC=50ng/L : $h# 1A ~ 3 (Gasterosteus aculeatus) (235U T, [EIM: - PEERHARE AEAHE O &

1@ 15)

LOEC=50ng/L : 77 v b~ K /— (Pimephales promelas) (2B W\ T, IMEFET Y =

= pFiE e

LOEC=100ng/L : * %7 (Oryzias lapites) Sz T, EFFMOMIE - BT B HHEE

B2, WEPEEE O il )
LOEC=100ng/L : 77" (Balanus amphridite) 7 U ZZ/EICIBW T, (5 RDIEAE ©
LOEC=100ng/L : ik —F (Rutilus rutilus) (Z3BWT, MM TFr s =r 0iFE?

LOEC=100ng/L : i&IEZ 7~ F~» KX /— (Pimephales promelas) (23T, MAgEH 7

By = 0OE

ECso=120ng/L : akZWMERE~ 7 »~ h~> KX /7 — (Pimephales promelas) (23T, FEII~D

B 91 20
2 )

LOEC=200ng/L : k&g —7 A~ K /— (Cyprinodon variegatus) (23 C, Mgt e

TV = OFE Y
LOEC=1,000ng/L : A % # (Oryzias lapites) ShfIZ35\ T, MEL~DEE (100%4f) ©
LOEC=23,000ng/L : /1 7 L% (Acartiatonsa) $1ZEIC3\\N T, 1 H M Y EINE O &l 2
EC1,=370,000ng/L : /1A 7 ¥ (Acartia tonsa) #)/EF8 &k 2

CA M E M % N
s il :
5 R
1) HhREEEHRS. ELORNWL GULFHE L L TOE & ¥H(1999)

10)

11)

12)
13)
14)

15)

U.S.EPA, Ecotox Database (http://www.cfpub.epa.gov/ecotox/)

International Agency for Research on Cancer (IARC), IARC Monographs, Supplement 7, 280(1987)
Toyama et al., Effects of neonatal administration of 17beta-estradiol, beta-estradiol 3-benzoate, or bisphenol
A on mouse and rat spermatogenesis, Reproducitve Toxicology, 19, 181-188(2004)

Sheehan et al., Uterine responses to estradiol in the neonatal rat, Endocrinology, 109, 76-82(1981)

Tabata et al., Estrogenic influences of estradiol-17, p-nonylphenol and bisphenol A on Japanese medaka (Oryias
latipes) at detected environmental concentrations, Water Science and Technology, 43, 109-116(2001)

Thorpe et al., Development of an in vivo screening assay for estrogenic chemicals using juvenile rainbow
trout (Oncorhynchus mykiss), Environmental Toxicology and Chemistry, 19, 2812-2820(2000)

Nimrod et al., Reproduction and development of Japanese medaka following an early life stage exposure to
xenoestrogens, Aquatic Toxicology, 44, 141-156(1998)

Routledge et al., Identification of estrogenic chemicals in STW effluent. 2. In vivo responses in trout and
roach, Environmental Science and Technology, 32, 1559-1565(1998)

Thorpe et al., Relative potencies and combination effects of steroidal estrogens in fish, Environmental
Science and Technology, 37, 1142-1149(2003)

Brion et al., Impacts of 17beta-estradiol, including environmentally relevant concentrations, on reproduction
after exposure during embryo-larval-, juvenile- and adult-life stages in zebrafish (Danio rerio), Aquatic
Toxicology, 68, 193-217(2004)

Shioda et al, Evaluation of reproductivity on medaka (Oryzias latipes) exposed to chemicals using a 2 week
reproduction test, Water Science and Technology, 42, 53-60(2000)

Miles-Richardson et al., Effects of waterborne exposure of 17p-estradiol on secondary sex characteristics and
gonads of fathead minnows (Pimephales promelas), Aquatic Toxicology, 47, 129-145(1999)

Toft et al., Sexual characteristics are altered by 4-tert-octylphenol and 174-estradiol in the adult male guppy
(Poecilia reticulata), Ecotoxicology and Environmental Safety, 48, 76-84(2001)

Hahlbeck et al., The juvenile three-spined stickleback (Gasterosteus aculeatus L.) as a model organism for
endocrine disruption Il--kidney hypertrophy, vitellogenin and spiggin induction, Aquatic Toxicology, 70,
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16)

17)

18)

19)

20)

21)

22)

311-326(2004)

Tyler et al., An in vivo testing system for endocrine disruptors in fish early life stages using induction of
vitellogenin, Environmental Toxicology and Chemistry, 18, 337-347(1999)

Metcalfe et al., Estrogenic potency of chemicals detected in sewage treatment plant effluents as determined
by in vivo assays with Japanese medaka (Oryzias latipes), Environmental Toxicology and Chemistry, 20,
297-308(2001)

Billinghurst et al., Inhibition of barnacle settlement by the environmental oestrogen 4-nonylphenol and the
natural oestrogen 174-oestradiol, Marine Pollution Bulletin, 36, 833-839(1998)

Panter et al., Adverse reproductive effects in male fathead minnows (Pimephales promelas) exposed to
environmentally relevant concentrations of the natural oestrogens, oestradiol and oestrone, Aquatic
Toxicology, 42, 243-253(1998)

Kramer et al., Reproductive impairment and induction of alkaline-labile phosphate, a biomarker of estrogen
exposure, in fathead minnows (Pimephales promelas) exposed to waterborne 174-estradiol, Aquatic
Toxicology, 40, 335-360(1998)

Folmar et al., Comparative estrogenicity of estradiol, ethynyl estradiol and diethylstilbestrol in an in vivo,
male sheepshead minnow (Cyprinodon varietgatus), vitellogenin bioassay, Aquatic Toxicology, 49,
77-83(2000)

Anderson et al., Development of copepod nauplii to copepodites — a parameter for chronic toxicity including
endocrine disruption, Environmental Toxicology and Chemistry, 20, 2821-2829(2001)
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[5] =R buy (CAS BF&ES : 53-16-7)
[3FRk 17 FFEERRA LA - KE]

- EEIERR
EXTEND2005
17 p-= A K7 VA=V ORBEY T, ERFICHH SN D, SBE~ORBIIHET I HENFONT
BY, 72, BU IZBWT, TREPTEZVALRET, QRIS LA - BEEEEZ KIET LD
RRENTIZ, | EDRMEPARSNTNDHIZ0D,

R FSYVAON S S
KEIZOWTARHE L L UI TR 17T EER WO TORFETH VD 11 #2554 L, M FERME 0.11ng/L
IZFUNT 11 Hi sl 6 MO &4, RRHIREE 1L 5.8ng/L £ CTOHIPH CH -7,

O =R bu ok

MR

LR FE i Ktk i A T HH i B i tH T BRAE
KE
(ng/L) 17 22/38 6/11 nd~5.8 0.11

[B% . =2t ]

- B 1T AN T VA — AR NIT a-TF =T R N T D — LD EY D

AR -WAR 0 TR

‘PRTR EFHHEME  : 2L

-4y i M EBRENTOEMIERT TOWERIL, 3~4 #fE T 100%Y,

<R i M -2

< PERBIEC TR REE

- RiEREEMSE 0 LOEL=11mg/rat : 3 HR~21 HREIE THEEK L72MET »~ MW T, IR - FLAH
oo GL R EL - FLARMIIE D S WAz 38 K O S ARk - ERCRfaEk - BIEMICH 5
EAIEASR « TEiEREEROEE Y

N A M © IARC 3 : 7 —7 1 (Nt LTEBAMRSH S, ) 2

<4 R B % . LOEC=3.2ng/L : #hfili ="~ % (Oncorhyncus mykiss) (2B C, MIEHFET oY== R

DE Y
LOEC=31.8ng/L : fAMEZ 7 v b~ KX /— (Pimephales promelas) {23\ C, M+ 7
1Y = R O s Y
LOEC=44ng/L : fE\iE =~ % (Oncorhyncus mykiss) (28T, MiFHET n Y« = )
D& i
LOEC=66ng/L : $h# = 1 B2 —1 7 4 —/1 7 Golden orfe (Leuciscus idus) (231>
T, P ETFo Y= BEOSE D
A E M TEE
< Bl Ao

2 R

1) HRIEEEFES CLORNFWHEULFEHE L LTOF & H(1999)

2) International Agency for Research on Cancer (IARC), IARC Monographs, Supplement 7, 280(1987)

3) Holland et al., Estrone-induced cell proliferation and differentiation in the mammary gland of the female
noble rat, Carcinogenesis, 16(8), 1955-1961(1995)

4)  Thorpe et al., Development of an in vivo screening assay for estrogenic chemicals using juvenile rainbow
trout (Oncorhynchus mykiss), Environmental Toxicology and Chemistry, 19, 2812-2820(2000)

5)  Panter et al., Adverse reproductive effects in male fathead minnows (Pimephales promelas) exposed to
environmentally relevant concentrations of the natural oestrogens, oestradiol and oestrone, Aquatic
Toxicology, 42, 243-253(1998)

6) Routledge et al., Identification of estrogenic chemicals in STW effluent. 2. In vivo responses in trout and
roach, Environmental Science and Technology, 32, 1559-1565(1998)

7)  Allner et al., Electrophoretic determination of estrogen-protein in fish exposed to synthetic and naturally
occurring chemicals, The Science of the Total Environment, 233, 21-31(1999)
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[6] 17a-=F=LT R T TF—/L (CAS BFHEE : 57-63-6)

- P

EXTEND2005

[Rk 17 SR EERR A LA - KE]

17 -2 A b T VA=V OYERFHEED 5 i bmiEtEOME TH Y . ROEHERE L L TERS 1,
TRFICHE s g, fME, B, 3 a2 UES~ORBBETIWMENFONTEY . £/, EU

IZRBWT,

MEREET ClE 2 VIS DL T, SUBITR LA - FER B2 RITT Z LR nd, | &

DRIRINNE SN TN DT,

- TN A KOS R
KEIZHOWTARAE & LTI PR ITHEERWD TOFHETH Y 11 M 284 L B TR 0.11ng/L
IZBWT 9 His 9 S & T TR SR o7z,

O 1Te-=F =T A b7 VA —LORHIRI

et T AR -
HEAA L Ktk Wi i T HH A it T BRE
KE
(ng/L) 17 0/32 0/9 nd 0.11

- BREEAE Ofth o FHARE S

NIRRT E  BEEREHE Okp) W

—

K S 1ﬁfmﬁiﬁi WG b FRE

11 2/170 2/170 nd~0.2 0.1

12 9/171 9/171 nd~0.8 0.1
KE 13 71171 71171 nd~1.6 0.1
(ng/L) 14 0/75 0/75 nd 0.1

15 8/75 8/75 nd~6.5 0.1

16 0/75 0/75 nd 0.1

(2% 17a-=F=LT2 T UF—1]

- H b2
AR AR
*PRTR&E5HHEH &
<4y fi# 4
RO M
o BEARBISYEC T
- KRG R

NI EE S S N R O S T U AN s mbiTa i
© REE
L

: IEPEGIER COMATEIL, 4T 95%Y,

: REE
B N=£ 4
: LOEL=0.6pg/kg/H : 3 B TG L7=T v N OMEBERLIFICISN T, 1B b B o i i 2

LOEL=15pg/kg/ H : iEHRF OREMIC 5 ARIMEIELES L2 7 v Mo\, BT - HEEAT
B - SIS TE) - AL REATEI O, BRES) - A Y) TBIo MY
LOEL=200ug/kg/ H : 28 AR AL LzfET » MW T, JERIRTZ IRFE G B - FEFEM E & - %
[ A o TR D i ¥
LOEL=0.02ppm (AEHJREL) : 4T4R15 A HDME9 B H E TIRETEL- L2 7 v b OIFEMIZIW T,
HECF BN O GAT-1 MRNA FEEL SO, HE(T B O R ELAE T B 7 K UK B & - £ B ME At
AL % OV H A D i )

© IARC #Hfi : 74— 1 (MR L TEBAMERH D, ) ©
: LOEC=0.1ng/L : A &7 (Oryzias latipes) (T3 T, FEHEIFDFHHE D

LOEC=0.1ng/L : Jf#kf="~ % (Oncorhynchus mykiss) 2B\ T, MiEHETF oY== 0iFHE Y
LOEC=0.2ng/L : 77 v h~~v F 3 7 — (Pimephales promelas) ###EEINC VT, AHREE Y
LOEC=05ng/L : MY 75 7 ¢ v = (Danio rerio) (23T, JIZET R EfE 10
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Sk R M E

< Bl

ZE SR

il

2)
3)

4)

5)
6)
7)
8)
9)
10)
11)

12)

LOEC=1ng/L : $h#& ="~ % (Oncorhynchus mykiss) (23T, M eFon == oiFyg D

LOEC=1ng/L : #iftlfi =<~ 2 (Oncorhynchus mykiss) (2B W T, it vro Y = niFE, fif
I AR 2L 12

LOEC=1.67ng/L : f3\fEY 75 7 ¢+ v = (Daniorerio) I[ZBWT, M eFn == 0iFyg D

LOEC=1.79ng/L : FZME ="~ & (Oncorhynchus mykiss) (ZBW T, BT R Y = OFFE, EEO
FEEERRE

LOEC=2ng/L : K ELES —F A~ FI 7 — (Cyprinodon variegatus) 233\ T, FFE ML 1

LOEC=3ng/L: 777 4 v = (Daniorerio) |ZB VT, BT 0¥ ==rOFFE, FEINOBRIE KT,

PERIGEE DR AE 1
LOEC=5ng/L : WY 75 7 1 v = (Danio rerio) (23T, AEFfE S~ 81
LOEC=10ng/L : A %7 (Oryzias latipes) (23 T, JIEE & - PEIIEOILE 1©

LOEC=10ng/L : 7 7 v b~ KX /— (Pimephales promelas) #JH#IFICZI VT, ML 100 HE T

DET Y= OFE, WO, HF R OME 9

LOEC=10ng/L : 7 7 v h~~v K3/ — (Pimephales promelas) JFHE(F- Shfa iz T, Bk OfFig <

DORFIRELAAZEL, R DO PEIN S D IEAE
LOEC=10ng/L : REMtERES L (Platichthys flesus) (Z3W T, BT Y=L nikiE 20
LOEC=10ng/L L L : $h#i =1 (Cyprinus carpio) 2B\ T, BFnd = niFiE®

LOEC=50ng/L : F—1 »/SE /7 774 (Lymnaea strangles) JFICHW\ T, &HEMEOZE L, T L

HEDEFERT O
LOEC=100ng/L : = ==t (Gammarus pulex) (233U T, MM sl 2V

LOEC=100ng/L : ik#igs —7 A~ K /— (Cyprinodon variegatus) (23T, FFlgiZ3st) 2 4t

FETFEY == mRNA OFHE, MifFeTroyz=roiFy?
21d-LC,=1,800ng/L : =<~ A (Oncorhynchus mykiss) 2
28d-NOEC=12,100ng/L : 7 7 v b~ K3 /— (Pimephales promelas)
LC1o=46,000ng/L : A 7 48 (Acartiatonsa) $/EFsE B 29
28d-LOEC=46,800ng/L : 7 7 v h~~v K3 /— (Pimephales promelas) %

LOEC=50,000ng/L : == 2 U 7 (Chironomus riparius) {238\ T, MEpkAHE £ CORMOBIE, Fok

\FUT B BT O il 2
LOEC=100,000ng/L : X 2> =48 (Sidacrystallina) $h/EICU T, ShE O %EfE 2

LOEC=320,000ng/L : & K5 (Hydravulgaris) &7 v— kAR Y —7EIR 0T, Bk ©

LOEC=540,000ng/L : = ===t #H (Gammarus pulex) 128\ T, AR RIFERRE O @ iE )
LOEC=1,000,000ng/L : == U # (Chironomus riparius) {233\ \C, iR OIRAE, W & B K 19
48h-LCs,=1,100,000ng/L : =1~ — 448 (Acartia tonsa) 2>

LOEC=2ng/g-egq : HENES L7z =R U X T ZREINTIBW T, HEEF DM L, MWD I 2—F—

Howw
. LDs;=5000mg/kg L | : Tk (&A) ©

PR RRHS. ELONGWHEUEFWE L LT FE & $(1999)

Yamasaki et al., Effects of age and weaning on the immature rat uterotrophic assay using ethynylestradiol,
Experimental Animals, 50, 87-89(2001)

Dugard et al., Prenatal exposure to ethinylestradiol elicits behavioral abnormalities in the rat, Developmental
Brain Research, 129, 189-199(2001)

Andrews et al., Sensitive detection of the endocrine effects of the estrogen analogue ethinylestradiol using a
modified enhanced subacute rat study protocol (OECD Test Guideline no. 407), Archives of Toxicology, 76,
194-202(2002)

Shibutani et al., Down-regulation of GAT-1 mRNA expression in the microdissected hypothalamic medial
preoptic area of rat offspring exposed maternally to ethinylestradiol, Toxicology, 208, 35-48(2005)
International Agency for Research on Cancer (IARC), IARC Monographs, Supplement 7, 280(1987)
Metcalfe et al., Estrogenic potency of chemicals detected in sewage treatment plant effluents as determined
by in vivo assays with Japanese medaka (Oryzias latipes), Environmental Toxicology and Chemistry, 20,
297-308(2001)

Purdom et al., Oestrogenic effects of effluents from sewage treatment works, Chemistry and Ecology, 8,
275-285(1994)

Lénge et al., Effects of the synthetic estrogen 17a-ethinylestradiol on the life-cycle of the fathead minnow
(Pimephales promelas), Environmental Toxicology and Chemistry, 20, 1216-1227(2001)

Nash et al., Long-term exposure to environmental concentrations of the pharmaceutical ethynylestradiol
causes reproductive failure in fish, Environmental Health Perspectives, 112, 1725-1733(2004)

Thorpe et al., Development of an in vivo screening assay for estrogenic chemicals using juvenile rainbow
trout (Oncorhynchus mykiss), Environmental Toxicology and Chemistry, 19, 2812-2820(2000)

Sheahan et al., The effects of low level 17a-ethinylestradiol upon plasma vitellogenin levels in male and
female rainbow trout, Oncorhynchus mykiss held at two acclimation temperatures, Sublethal and chronic
effects of pollutants on freshwater fish, Fishing News Books, 99-112(1994)
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14)

15)

16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)

27)

Fenske et al., Development and validation of a homologous zebrafish (Danio rerio Hamilton-Buchanan)
vitellogenin enzymelinked immunosorbent assay (ELISA) and its application for studies on estrogenic
chemicals, Comparative Biochemistry and Physiology Part C, 129, 217-232(2001)

Jobling et al., Inhibition of testicular growth in rainbow trout (Oncorhynchus mykiss) exposed to estrogenic
alkylphenolic chemicals, Environmental Toxicology and Chemistry, 15, 194-202(1996)

Zillioux et al., The sheepshead minnow as an in vivo model for endocrine disruption in marine teleosts: a
partial life-cycle test with 17-alpha-ethynylestradiol, Environmental Toxicology and Chemistry, 20,
1968-1978(2001)

Segner et al., Identification of endocrine-disrupting effects in aquatic vertebrates and invertebrates,
Ecotoxicology and Environmental Safety, 54, 302-314 (2003)

van den Belt et al., Reproductive effects of ethynylestradiol and 4-t-octylphenol on the zebrafish (Danio
rerio), Archives of Environmental Contamination and Toxicology, 41, 458-467(2001)

Scholz et al., 17-a-ethinylestradiol affects reproduction, sexual differentiation and aromatase gene expression of
the medaka (Oryzias latipes), Aquatic Toxicology, 50, 363-373(2000)

Pawlowski et al., Effects of 17alpha-ethinylestradiol in a fathead minnow (Pimephales promelas) gonadal
recrudescence assay, Ecotoxicology and Environmental Safety, 57, 330-345(2004)

Allen et al., The extent of oestrogenic contamination in the UK estuarine and marine environments--further
surveys of flounder, The Science of the Total Environment, 233, 5-20(1999)

Watts et al,, Population responses of the freshwater amphipod Gammarus pulex (L.) to an environmental
estrogen, 17a-ethinylestradiol, Environmental Toxicology and Chemistry, 21, 445-450(2002)

Folmar et al., Comparative estrogenicity of estradiol, ethynyl estradiol and diethylstilbestrol in an in vivo,
male sheepshead minnow (Cyprinodon varietgatus), vitellogenin bioassay, Aquatic Toxicology, 49,
77-88(2000)

U.S.EPA, Ecotox Database (http://www.cfpub.epa.gov/ecotox/)

Anderson et al., Development of copepod nauplii to copepodites — a parameter for chronic toxicity including
endocrine disruption, Environmental Toxicology and Chemistry, 20, 2821-2829(2001)

Watts et al., Survival and precopulatory behaviour of Gammarus pulex (L.) exposed to two xenoestrogens,
Water Research, 35, 2347-2352(2001)

Jaser et al., Effects of 17alpha-ethinylestradiol on the reproduction of the cladoceran species Ceriodaphnia
reticulata and Sida crystallina, Environment International, 28, 633-638(2003)

Berg et al., The avian egg as a test system for endocrine disrupters: effects of diethylstilbestrol and
ethynylestradiol on sex organ development, The Science of the Total Environment, 233, 57-66(1999)
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[7] 23-=RF-1-FmX ) —L (CAS BéFE S : 556-52-5)
[Epk 17 FERERMA . KE - KE]

- FEEAE
b
LELEDORATRBUC DOV TRE A MZ D472, FREEELFWETHL OO, YR ENFE
100kg Kl Cd 252 &b, HIEETWE & L TORFELZRFTT 5720

- TR N B OYE R
KENZOWTIE, 5 RS ZFHA L, B TR 8.7ng/L 123\ T 5 #S2 T TR EhRno 7z, B
58 4EFE|ZE 10 M A2 FHAT L, i FBERAE 2,000~5,000ng/L (28T 10 #iA 2T THREE SN ho T,
JEEEIZHOWTIE, 6 #2504 L, MH FIRE 24ng/g-dry (23T 6 Hbid 1 HuS TR S, Bt
JEFEIX 69ng/g-dry £ CTOHIPH Ch - 7-, BEFN 58 - I21E 10 #2744 L, M FERME 10~50ng/g-dry
(2B T 10 AT TR S 7Rr-o T,

O 23-ZRFI-1-7Fusx ) — )LOHIRN

Ao HH AR
JEE N § Y E‘
HHEAR FERAEE Ktk i i F HH At R F T BRAE
KE S58 0/30 0/10 nd 2,000~5,000
(ng/L) 17 0/15 0/5 nd 8.7
EE S58 0/30 0/10 nd 10~50
(ng/g-dry) 17 2/18 1/6 nd~69 24
(2% . 23-=RF-1-F a8 —)1]
- H W EAl (BHE. B DA INTHl GEHERCE) V2. =Ax UG - 7 R O RUSHERIRA

DA Syt d Y EA D, 2T T v T Y v SRR
CEEERE -WAERE 0 R
-PRTR E#HHEHE  : PRTREFHFEE (kgitE) ™

Jei P AR i Jii A e B

FE R Tatks| b |y | & ezt | DRAT
2001 0 0 0 0 0 49 49
2002 0 0 0 0 0 - -
2003 0 0 0 0 0 - 0
2004 500 0 0 0 500 - 500

< Rk o Bt (EYErE GRERIWITE 4 8., #5R%E 100mg/L. i&M:75YE 30mg/L) BOD(85%). TOC(96%).
GC TOHIEM(L00%)) 2,

SEOME M R

- BERBIECTHEL o REE

C ERR RS L R

“H N A HE o IARCHHE 1 24— 2A (MK LTHL O SRR MBS D, )
kOB OB R
cAME FEOME S LCyp=580mg/m®: T v I (WA 4 BERE) O
- Bl i I
R(% 3¢5 IEEE 2 580 2T, MATHH LRMIERS 1. B—FEE(LFWE (55 2,3-THRF-1-7 /5 —))
2 Uk

1)  REEH. PRTIRIERELFWEAENLT —4

2) LT RS, 15107 OfL5:RE 5 (2007)

3) (M)A BN AR . R L E R e ST — ¥

4) International Agency for Research on Cancer (IARC), IARC Monographs, 77, 469 (2000)
5)  U.S. National Library of Medicine, Hazardous Substances Data Bank (HSDB)(1998)
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[8] m-Zmu7=V (CASBEKES : 108-42-9)
[k 17 FEERERMA . KE - KE]

- EAP
b
EEEDOTATRBUC DOV TR ZINZ 2104720 . H-HEEELEWECHL OO, JRHIENF
100kg Afiti T 2 Z &b, H R ENTFWE L L TORIELRAT D720,

- AP KOS R

ARENZOWTIE, 5 S ZFHA L, M FIRE 51ng/L (28 W\ T 5 M2 T TR SN o7, Pk
10 4FHEIZ1E 56 Ml 2 F8A L W FERAE 110ng/L (2454 C 51 IS 51 HiA 4 C TR & ivien oz,
YK 2 AEFEITIE 20 M A RRA L. BH FBRAE 20ng/L 1238\ T 15 Mt 2 M TR S A, BRI
60ng/L £ TOHIPHTH > 7z,

JREICOWTIE, 7 2784 U, B FIRAE 3.6ng/g-dry (235 T 6 HisS R 3 i TR S,
IREZ1X 6.7ng/g-dry £ CTOHiPH T o7z, Ak 10 FEEIT1E 56 M 234 L, 1 T ERAE 4.5ng/g-dry 1235
UNTC 44 iR 5 S R S AL, BRI EEIT 22ng/g-dry £ CTORIPACTH o 72, Rk 2 FEITIE 20 HiR
Zeai A L, M FRRAE 3ng/g-dry (2450 T 15 MR 10 MR TR S 4L, BRI 43ng/g-dry £ TG
PAToH o7z, WAk 17 4L &SRR 10 SR ICHEMANER DNTZF—D B D 5 B WTFNOEZIZB
THIA—OD 2 HF TR &7z,

O mZzuur=Y > OMHIRR

oS wEE f ””jﬁiﬁ o R BT
S51 10/128 27 nd~340 100~100,000
KE 2 3/45 2/15 nd~60 20
(ng/L) 10 0/153 0/51 nd 110
17 0/15 0/5 nd 51
S51 34/121 37 nd~67 0.1~1,200
G 2 24/43 10/15 nd~43 3
(ng/g-dry) 10 11/130 5/44 nd~22 45
17 5/18 3/6 nd~6.7 36
[B% msenT7=Y ]
- A w7 Ykl - ERHR A D 2

CAEPER AR PR ISAEESEEII m- n 7 =) vk LT 10~100t A Y,
-PRTR &8k E  : PRTR &S (kgiE) ™

N T B A AR,

TR Tom TarmAam| L | me | & ezt |DTOEEE!
2001 0 0 0 0 0 - 0
2002 0 0 0 0 0 - -
2003 0 0 0 0 0 - 0
2004 0 0 0 0 0 - 0

) g M FRPIEREET - HEoMEtE YRR GRERIIM 4 B, #ERE 100mg/L., M5 YR 30mg/L)
BOD(1%). TOC(3%). HPLC TOMIEE(0%)) V),

- R i M RN (OBUREER) Y,

< BEARISECTHI 0 RRE

C KERG RS 0 R

N A M REE
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-5 BE B B . PNEC=0.32ug/L (iRl : NOEC (Fi#kEahizst:) ) 9

21d-NOEC=3.2ug/L : &4 X 2> = (Daphnia magna) ®
21d-NOEC=13pg/L : I > =9

48h-ECgp=350ug/L : A4 > = (Daphnia magna) ©
72h-NOEC=1,000pg/L : k%8 (Pseudokirchneriella subcapitata)
28d-NOEC=1,000pg/L : ¥ 75 7 ¢ v+ = (Danio rerio) ¥
96h-LCso=8,790pg/L : A % 7 (Oryzias latipes)

72h-EC5,=16,900pg/L : #%#&48 (Pseudokirchneriella subcapitata) *
24h-EC5,=100,000pg/L : J7AEEWT k5 & A F (Tetrahymena pyriformis) ”

A M M % LDg=256mg/kg: T v b (%A) P
LDsy=334mg/kg : ¥ 7 % (1) 4
LCso=550mg/m® : =7 & (WA 4 :R) 2
LCs=783mg/m*: 5 v ~ (WA 4 BRH) 2
- i/ I
fesFik] 1B 2 KW 5 I, 5 MG E (405 m-rerT =)
B2 &% 6 H, H_HEHLYYWE (-7 uer=) )
HEEE] TE55 2 00565 2 T, MEATHH L ARES 1. B HsE(bswE (73 A Z-7mnnr=1>)
B AN
1) R, LFEWEORLE - A RICE T 2 EERA (Fak 13 £ ERD) O fE(2003)
2) BREA. PRTRIEHEMYHEREET —4
3) ()R FAT BT AR . BE L EWE R BV T — 4
4) U.S. National Institute for Occupational Safety and Health (NIOSH), Registry of Toxic Effects of Chemical
Substances (RTECS) Database
5) BREEE. WAk 12 A B ARAIR I i S (2001)
6) Kuhn et al., Results of the Harmful Effects of Selected Water Pollutants (Anilines, Phenols, Aliphatic
Compounds) to Daphnia magna, Water Research, 23(4), 495-498(1989)
7) Yoshioka et al., Testing for the Toxicity of Chemicals with Tetrahymena pyriformis, The Science of the Total
Environment, 43(1/2), 149-157(1985)
8) van Leeuwen et al., Quantitative structure-activity relationships for fish early life stage toxicity, Aquatic
Toxicology, 16(4), 321-334(1990)
9) ECETOC (European Centre for Ecotoxicology and Toxicology of Chemicals) Home Page

(http://www.ecetoc.org/Content/Default.asp)
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[9] N-3Z7a~FIN2-R_RUVSFTS—ARLT =T I K (CAS BEEE : 95-33-0)
[FRk 17 SFEEFRA A - AE]

- FEEAE
b
LELEDORATRBUC DOV TRE A MZ D472, FREEELFWETHL OO, YR ENFE
100kg Kl Cd 252 &b, HIEETWE & L TORFELZRFTT 5720
B Y[y

- AP KOG R
REIZDOWT 9 S 274 L, B FRRAE 75ng/L 1238\ C 9 MR & T TR E o7, Ak 10
FEREITIT 13 M A A L. MR FIRME 210ng/L (2330 T 12 b 12 #i S 2C TR SR> 72, B
52 AEFEICIL 6 HSAFHA L. M TIRE 20~80ng/L (2B W TRE 17 £ L [F— 0 2 iS5 &2 Eie 6
HRETTHRHSN R o7,

O N-v7a~XIN2-X)FT7 =)V AT 7 I ROBRHRD

e RIS o
1k gefltere DU, L BUHEIR B PR
S52 0/12 0/6 nd 20~80
(:{;’/%E) 10 0/36 0/12 nd 210
17 0/27 0/9 nd 75

(5% N-v7 D/\ﬂE‘//l/ 2-RUSF TS — VAL T 2T 2 K]
- B® o BEA D, AR AR O ¥
CEPER - EAE PRk 10 Er“ A PR 3034t, i A & 369tV
-PRTR #£2HHEH & : PRTRAEZHEER (kgiE) ™

N R T I A
FE O ARk | M | A deabqr | D REE
2001 1 2 0 0 3 - 3
2002 12 2 0 0 14 - 14
2003 68 2 0 0 70 810 880
2004 66 1 0 0 67 29,481 29,548

<oy R MR EEORME GEEMEIE GREREAR 2 M. #EBRE 100mg/L. &5 TR 30mg/L) BOD(12%) (#%
BEIIAKPCONRU Y FTIIVNLDTANLT 4 RRR 7 a~® LT I oKL
=0 ) ) Y,

WM M KR ( IMRIREE (R F T YNV AN T 4 RIZ L 0 iER) 9,

CBERBISECTH 0 K& 0.25%. AKE 97.01%., 14 1.86%. EH 0.87%°

- RER GRS 0 LOEL=50mg/kg/H : @EIETIZ 10 ARG LZT v MZBWT, IMEILRBIFE - Bk

TERBIF O EE ©

%N A M © REE

E R OB Rt

2 EME%E 0 TR

) il :

&) IREE 2 458 2 W, MATEE 1 SRBIRE 1. F—EEEt¥ e (115 N-v 7 g~Fb-2-%
VIF TSV ANLT 2T I R)

53 3R

1) RRFpEES. LFWEORLE - ARSI T 2 FEEMA (CFk 13 EE) O E(2003)
2)  IREIE. PRTRERECFHE A EET — 4

3) (LT A, 14906 D1LERE 5 (2006)

4)  (R)RLEFHM B AR BRI LT E e ST —
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5)

6)

BEER BB R AR AL EE R AR S E (PRTR 7— 4 (FRE 17 45 3 A 18 HAFK) IZ L Y EUSES
ETNERWTHEE, ) (2006)

Sitarek et al., Effect of oral Sulfenamide TS administration on prenatal development in rats, Teratogenesis,
Carcinogenesis, and Mutagenesis, 16, 1-6(1996)
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[10] 33-P7mu-d44-P7I )P T7x= A% (CAS BRiFES : 101-14-4)
(SRR 17 FREERELAE : KE - EE]

- FEEAE
b
LELEDORATRBUC DOV TRE A MZ D472, FREEELFWETHL OO, YR ENFE
100kg Kl Cd 252 &b, HIEETWE & L TORFELZRFTT 5720

- AP KOG R

REIZOWTIE, 6 MR ZfRA L, MR FBRRAE 30ng/L (235 T 6 HRa T TR & -7z, IEf
60 FEE 213 10 #5274 L. M FRRME 5,000ng/L (28T 10 ST TR S ne - 72, BHFn 54
FEFEICIT 13 M A FRA L. B FERME 20~20,000ng/L (28N TWERR 17 4EFE L [Fl— 0 4 #uS & & e 13
HRETTHRHSN R o7,

JEEICOWTIE, 8 HS 2T L, M FERIE 7ng/g-dry (23 T 7 M 3 Hisi TR S, B
FE 1% 37nglg-dry £ TO#IFHTH - 7=, WEF1 60 FEFEIC 1T 10 M 2 F84 L, PRk 17 42 o f &P 2 L[a]
2 F T ERAE 400ng/g-dry (T3S TR 17 4R ISR STz 1 s &2 5 de 8 MR 8 M T Ot &
IR Tz, WEFN 54 FEEEITIE 13 MR 2 a4 L, i FRRAE 1~3,000ng/g-dry (233U THARL 17 4R & [
— @ 2 M A BT 13 SRR T TR SR o7z,

O 33-Y7mu-44-UT I TT7 == AL ORI

o TR ITATE -
LEEN T i 5 Wl Hi 5 Py dany el TR T RAE
KT S54 0/39 013 nd 20~20,000
(ng/L) S60 0/30 0/10 nd 5,000
17 0/18 0/6 nd 30
S54 0/39 013 nd 1~3,000
" g%%r ) S60 0/24 0/8 nd 400
y 17 7121 3/7 nd~37 7
- BRBEE Ot O TR
B E S RFTE (REREERE) VD
e R HTAE "
LEEN T i £ . Hi Py dany el TR T RAE
KE 1 078 026 nd 100
(ng/L) 7 0/69 0/23 nd 410
0 1 078 026 nd 13
(ng/g-dry) 7 2/69 1/23 nd~110 54

[% :33-70u4A-0T7 I )T 2= AR ]

- H W WEH] (T LR MR - AR - o AR L UBIER) 2, kA (Tvxr xS
A h~—HELAD) | kRS (Y LT X he—HBE{LA]l, RS UBE R =R %
L IR RREEA) ¥

CAEPER - BAE PRk 9 ERE LTREE UL - A ;- 4,166)
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‘PRTR £3HHEHE
e i 63
< E ke M

* WA 53 il TR
- ARG
<N A M
A4k o OB
a2 E Nt E
) il
Kfe: 3y

g k]

PN

. {RBSNEME (= BCF : 130, 398 (50pg/L. 83#FR) |
1 K& 0.03%. /KH 38.28%. 14 61.36%., IEE 0.33%%

: NOAEL () =0.01mg/im® : J7BiER 5 F T ABREE L7- b MCEB W THEREER L,
: IARC #¥fli : 74— 2A (NZH L THBELLERAMERH D, ) 2

. REE

. LDsp=640mg/kg : ~ 7 % (#%& A1) 9

. PRTR EFHERE (kgi4E) ™

" B B TR AR, .
FE TR (aduksk| b | Ey | A Mt | DN
2001 201 30 0 0 231 8,053 8,284
2002 66 0 0 0 66 - 66
2003 2,807 0 0 0 2,807 - 2,807
2004 3 0 0 0 3 - 3

D OEEORME CREVEE GRERIIR 4 8. #BRYE 100mg/L. #EMEVSTE 30mg/L) BOD(0%). HPLC

TOREM1%)) Y,
114, 232 (5ug/L. 8E[E) ) 9,

LDs=1,140mg/kg : 7~ ~ (&m) ©

EE24EbHE, B BEGRIEHE 6 44-073/33-YV7und T o)L AR )

E5E 2 4655 2 S, MEATREE 1L ARBIEREE 1, BB RRIREL A HE (20 33-Y 7 nn-44-07 )
DTz = AL Y)

EH24W 9, AERKRIGEWE (Fpk 8 i RERBTHEHRREH)
-7manr=Y))

(222 44-AF L ER

1) EpEREREA SR 673 B-(1998)

2)  BREEH. PRTRIERRE(LAMEAENLT —

3)  (LFT AL, 14906 DL (2006)

4)  O'Neil, The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals 13th Edition, Merck and
Co. Inc.(2001)

5)  (MbrimEns. CFEEOBA L mER e R BT — 28, AR mER S - ot ¥

—(1992)

6) BREEHAREIZAMALFEER R ARSEE (PRTR 77— (CFRL 17 4 3 H 18 HARK) 12 L Y EUSES
ETFNERWTEE, ) (2006)

7) Locke, Fixing exposure limits for toxic chemicals in the UK, Some case studies, Science of the Total
Environment, 51, 237-260(1986)

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

9) International Agency for Research on Cancer (IARC), IARC Monographs, 57, 271(1993)
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[11] 12-YZvn-3-=ruxX P (CAS BiEFES : 3209-22-1)
[FRk 17 FRERELELE - KE - EE]

- P

LiEE

EEEDRATIRBUZ O W TRF 22 2124720 | F—EETWETHDL b DD, PHENE
100kg Afiti Cd 2 Z &b, B —FfEENTFME L L CORI LM T 2720

- AN KON R
KEIZHOWTIE, SR ZaiA L, B FIRE 12ng/L 1236\ T 5 #im42C TR S vedo 7o,
56 LTI 7 MR A FR A L, M FIRME 30ng/L IZ3 W T 7 Hs & T TR S Lo 7,
JEEIZOWTIEL, 6 MG AFA L, B FRME 4.0ng/g-dry (235U T 5 g1 5 MG T TRt &z
MoTz, HEFN 56 FEFEITIE 7 MR 2 did L. M FIRME 1.5ng/g-dry 238\ T 7 #R 4T TR S u7ei

>7,

O 12-v7umnm-3-= raXBromtiRin

b e R HAEEE .
PUREN ESyik i . Wi T HH P B T FRAE
KE S56 0/21 0r7 nd 30
(ng/L) 17 0/15 0/5 nd 12
JEE S56 0/21 0/7 nd 15
(ng/g-dry) 17 0/15 0/5 nd 4.0

(5% .12-7nB-3-= L P]

- H b : REE
- EPER - AR SERR104ERE 377t (BUE ot #mA 377) Y
‘PRTR #£3HEHE  © PRTREFHEE (kgiF)

. R A R AV
FE U OE [pdgAkE| bR | Mw | A | ek |Poeos

2001 - - . - 5 -

2002 - - - - - -

2003 - - - - - -

2004 - -

<y R MR EEORME EMEE (uitﬁﬁﬂ;ﬁf'm . #5'E 100mg/L. 1ETEGTE 30mg/L) BOD(4%) . HPLC
TOWEMGE%) ),
S ME M IKEEME (= BCF: 43, 75 (0.1mg/L. 6 JF) . 45, 83 (0.01mg/L. 6 ) ) ¥,
BRI BRI 0 KRR
c KER GRS 0 R
RN A M REE
-4 HE ¥ . 48h-ECs=16mg/L : A4 I Y = (Daphnia magna) ¥
96h-EC5o=2.9mg/L : 7 = L5 %8 (Chlorella pyrenoidosa) ¥
96h-LCso=38mg/L : ¥ 75 7 ¢ v = (Danio rerio) ¥
A E NS TR

<) il :
Rl B2 5T, B B EWE (414 12-Y 7 nn-3-=harEy)
] IESE 2 450 2 T, MiATHE LRBIRSE 1. F—HEEFwE (127 12-v7nu-3-= o~
L)
35 30k

1) SEPEEEEA. P10 G BEA LB ORI - i ARICBIT 2 KRBT A(1999)
2) ()RS REA I A . L E L BN R T — ¥
3) U.S.EPA, Ecotox Database (http://www.cfpub.epa.gov/ecotox/)
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[12] 2-(2H-1,2,3-RXVY v U T —-2-A V)-4,6-F-tert-TF L7 = /) — (CAS BREEE :

3846-71-7)
(AL 17 FEERRAESUA « KE]
- B
[ 32
HENFRMEDORERIETH Y, B ERAULEMEICIRES N TEY . VA7 23T 2 BERH 5

728

- HENE L OHE R
HREIZOWTAFE & U TIER 17T EERYD TORFETH Y 5 MG EZFAE L. M FRRAE 6ng/L 12
BWTSHIAETTHRHEIN RN -T2, 728, AWEIT VR 17 FERFEHE B THRE ST,

O 2-(2H-1,2,3- X2V N Y T —)L-2-A V)-4,6-T-tert-7 F )V 7 = — )L DR R

b e TR AEEE e
LA FEHAEE Ktk Wi R Fth T BRAE
KE
(ng/L) 17 0/15 0/5 nd 6

(% : 2-QH-12,3-_2Y U TV —N-2-A N)46-Ftert-7TF LT = ) —/]

- H Pes D REEFNAR Y = AT OURHE. RY h—ARx— b, HbE= R, RV T 7 VLB ATV, R
TEE—=N RVALT 4 R AZ T VAT ATV RY T I RICERIMRRINA] & LT 0.02
~2UOFRHERIN Y, EIRI « BOCHERREEHS BEM Y, Wb SRR I E Y Y,

CEER AR o RRI4EERE - %&ﬁzs?.sn i A0.02t, [EPNHIfT28.2t
ERISAERE ¢ k46,7t HiA0.02t, [N HI7728.6t
RIS « #1212t WA0.2t, [EWNH#129.4t
ERRLTARNE - TdE9LTt, #AOt, [ENHIF13.9t (10H £ TOIFEE)
ERELTAELLA 18 A IS B S N7 SR AR 7 iE . R3S K OSBRI R A RIS 1C BV T THE
FANCER SN D EAICIZAORRZHL O BENNSH D ATREMEN RIS S -2 & 2320,
NELEE K OURGEE 1L, FRkI84E 1 H13 A £ CicldiE - IFE2 Ik L, %I Th2RnE 0Emh
ERLTNBY,

- PRTR #£7HHEHE @ 2L

< CEERME (EvEVE GRERIIRD 4 . #B’E 100mg/L., ¥EMEI5TE 30mg/L) BOD(0%). HPLC
TOREEO0%)) 2,

B’ M M . ERMEE (24 BCF : 365, 2,250 (10ug/L.14 3@ [) | 1,380, 8,180 (lug/L. 14 [ . 2,960,
10,000 (0.1pg/L. 103@[d) ) 2,
o C X NHIEATIS ] N
- RAER G NS D REE
S/ VAR 2 : R
A RO D R
A E M s D REE
<A il :
ba1E] T 2 5000 A TH, BB TEEARALEME (2-QH-123-_ Y b U T —-2-A JL)-4,6--tert- 7 F

VT x ) —)V)

ZE R
1) BFEEEE. 2-(2H-1,23-X0 F U 7 —)L-2-A 1L)-4,6-D-tert-7 F /LT =/ — L2 T(2006)
(http://www.meti.go.jp/committee/materials/downloadfiles/g60705a03j.pd)
2) (MBS EHA A AR . B L2 E L 2R T — 4
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[13] 26-PAFNLT =V (CAS BiFES : 87-62-7)

- P
L&k

(B EDOHATIRIAZ SO W TR 22 512470

(R 17 SR EERR A LA - KE]

—HREEFMETHL L OO, JRHENFE

100kg KiiiTHHZ b, FHEEELTFYELE L CORIEERTTH729

- AN K O R

KEIWZDOWTAEAAE & L TITER 17 FEPYD TORETH Y 4 #S%

A L. B FBRAE 21ng/L

WCRBWT4m 2T TRESN o Tz,

O 26-TAFNLT =T ORI

e N o *ﬁ IEH@E e
AR I it = Ktk Hi e HH & PH R T IR AE
AKEL 17 0/12 0/4 nd 21
(ng/L)

[B%E.26-OAF LT =V ]

-

o REE - U - Yt - RO R DY

CEPER - BAR PR 10 4RHE B R 143t HRA R 0
"PRTRAEFFHEMHRE  : PRTREEFHER (kg/fE)

e i P AR EHE Ji A B B
- KA S e sy | Ak A e
2001 0 0 0 0 0 0 0
2002 0 0 0 0 0 0 0
2003 0 0 0 0 0 0 0
2004 0 0 0 0 0 - 0
gy M SR GREMEYE GRIBUHIR 4 B, BR A 100mg/L ., TEPEIGJE 30mg/L) BOD(0%) . TOC(1%) .
HPLC TOHIE#(0%) )4) K
WM M RIEEME (OFEREGARR) °
c BEARBIEATH o REE
- REREEES . G
<M A e IARCHEHN - Zv—7 2B (AISK L TRDB AN D b i, ) Y
</ BE B # . PNEC=0.112mg/L (AR : LCs (ﬁa*:ﬁ) ) ©
48h-LCso=112mg/L : =1 A R4 ©
<A MEFEME % : LDsp=1,230mg/kg : T v ~ (&p) D
<) [/
fesFik] /f% 2555 5 . MR E (797 26-CAFAT =Y V)
K273 /:E%z%’% 2, MEATHH 1 4BIRE 1, F—HEELTWE (163 26-VAF LT =V V)
BN
1)  BREEE. PRTRERELTWEAELET —#
2)  EPHPERA. FAK 10 REE BEAAHME B ORE - i A RIZBE 9 2 FERETN A (1999)
3)  Kuney, et al., Chemcyclopedia, American Chemical Society(1988)
4) (UL ERHMAT e, P E 2t (A —F) §Hiis— (2002)
5)  (U)REFHE AT SRS, BB R e ST — 4
6)  Tonogai et al., Studies of the Syncopic Effect of Aniline Derivatives on Fish I, The Problem Concerning the
Determination of Median Lethal Concentration, Eisei Kagaku, 29(5), 280-285(1983)
7)  American Conference of Governmental Industrial Hygienists (ACGIH), Documentation of the Threshold
Limit Values and Biological Exposure Indices 6th Edition, Volumes I, 11 and 111,1744(1991)
8) International Agency for Research on Cancer (IARC), IARC Monographs, 57, 323(1993)
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[14] 34-PAFNLT =V (CASEHEE : 95-64-7)
[FRk 17 FRERELELE - KE - EE]

- P

LiEE

EEEDRATIRBUZ O W TRF 22 2124720 | F—EETWETHDL b DD, PHENE
100kg Afiti Cd 2 Z &b, B —FfEENTFME L L CORI LM T 2720

- HENAE KO
KREIZDOWTIE, 4 #2507 L, B FERME 7.2ng/L 128\ T 4 2T TR S0 > 7, B
52 AEEIZIX 2 MR A FHA L. M FERAE 1,000~20,000ng/L (28T 2 M & T TR S o7z,
WAFN 51 4EPEICI3 4 #2848 L. B FBERAE 60~700ng/L 128\ T 4 M8 & T TR SR - 72,
JEEIZOWTIE, 8 M 2784 L, MH FIRME 0.7ng/g-dry (235 T 3 HisS b 3 & C TRt She
ol BN 52 AREEITIT 2 MR AFRA L. R TERME 4,000ng/g-dry (2360 T 2 HSA T TR S L7
Do T RN B A FEIT I 4 s 2 34 UM T BRAE 1~4ng/g-dry (236 T 4 His i 2 JiS O S 4,
I 1 43ng/g-dry £ TOHFIITH - 7=,

O 34-VAFNAT =V O HIRE

e T HH B
AR T it Kalk M T HH R H R T BRAE
K S51 0/68 0/4 nd 60~700
(ng /|:) S52 0/6 0/2 nd 1,000~20,000
17 0/12 0/4 nd 7.2
- S51 8/68 2/4 nd~43 1~4
(nﬁiy) S52 0/6 0/2 nd 4,000
17 0/9 0/3 nd 0.7
[B% . 34-OxF 7=V ]
- W EX B2 AkEE DD

- EPER - AR EAk 8~134EICHIT AENAER (MEE) 13, T 200tY,
AEFEBOHEFEAE - £ 200t (AR 15 4F Y | SERK 16 451D, SERR 17 4R 1)
-PRTR #£3HEHE  © PRTREFHEE (kgiF)

" T B B AR, ..
FE SR Tasmk| b | W | adr | fest  DOHRAS

2001 0 0 0 0 0 - 0

2002 0 0 0 0 0 -

2003 - B : : :

2004 - - - - -

gy R MR PRIEREETT - B MRME GERiE GREREAM 2 R, #EBRWE 30mg/L. TEPEVSYE 100mg/L)
BOD(7.1%) . GC TOMIEN(4.8%) ) ¥,

CEOME M BEERVUIEW S NS (a4 BCF 1.9, 3.3 (Img/L, 6 #[#) . 10 A& (0.1mg/L.
6 )

< PERISETH 0 TR

C KERGESES  FRE

RN A M REE

</E fE ¥ . PNEC=0.16pg/L ({R#L : NOEC (Hi#uEessszit) ) 2
21d-NOEC=10pg/L : > =7
21d-NOEC=16pg/L : 44 I > = (Daphnia magna) *
LCso=20,000pg/L : 77 U 1> A H =L (Xenopus laevis) $EICIWNT, AHBIERD EME Y
48h-ECs,=50,000pg/L : 1 1 4 E48 (Scenedesmus subspicatus)
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60Nh-1GCso=235,000pg/L : JE/EEN)T 5 & AF (Tetrahymena pyriformis) ©
<A Mk # M % . LDg=810mg/kg: 7 v b (&M) ©

LDso=812mg/kg : 7 » K (f&r1) 910

LDso=707mg/kg : =7 % (f&r) 10

) i/

Rl B2 4F 6 I, F-MEMAILEmE G4V ATF LT =Y V)

bEE] IR 2 55 2, MfTHH L &BIERE 1. FEEE(LEWE (164 34-DAFALT=U V)
B3R

1) fbsT 3R WA, 14303 DL 5 (2003)

2) RIEAH. PRTRIEREETFWEEEET —4F

3) ()RS FEAL BT SRS . B P E R BT — &

4) Kuhn et al., Results of the harmful effects of water pollutants to Daphnia magna in the 21 day reproduction
test, Water Research, 23(4), 501-510(1989)

5) Kuhn et al., Results of the harmful effects of water pollutants to green algae (Scenedesmus subspicatus) in the
cell multiplication inhibition test, Water Research, 24(1), 31-38(1990)

6) Schultz et al., Structure-Activity Correlations of SelectedAzaarenes, Aromatic Amines, and Nitroaromatics,
QSAR in Environmental Toxicology, Proceedings of the Workshop held at McMaster University,
337-357(1984)

7) ECETOC (European Centre for Ecotoxicology and Toxicology of Chemicals), Home Page
(http://www.ecetoc.org/Content/Default.asp)

8) American Conference of Governmental Industrial Hygienists (ACGIH), Documentation of the Threshold
Limit Values and Biological Exposure Indices 6th Edition, Volumes I, Il and 111, 1744(1991)

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

10) U.S. National Library of Medicine, Hazardous Substances Data Bank (HSDB)(1998)

11) {22 T3 A bk, 14705 OfL525 5 (2005)

12) fbZE TR ik, 14906 DL i (2006)

13) fbZE T3 A Ak, 15107 DL 5 (2007)

14) Osano et al., Teratogenic effects of amitraz, 2,4-dimethylaniline, and paraquat on developing frog (Xenopus)
embryos, Archives of Environmental Contamination and Toxicology, 43(1), 42-49(2002)
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[15] N-(13-PAFNTFN)-N-T 2=)b-p-7 ==L TP7 I (CAS RiFES : 793-24-8)
[k 17 FERERAM  KE - KX

- BHEAPH
OECD @ SIDS18 OFHICHB VT, HARIZBITAHPVY & LTHEIT N, BARAERPMLEL ST
D,

- AN KO R
KEWZHOWTIE, A& L LTIV 17 FEPO TORETHY 4 MR Zid L, M TR
0.45ng/L 12\ T 4 R T TR SN o T,
REUZHDOWTIE, ARA L U TIFR 17 FEMIO TORETH Y 14 ML 2AE L. Bt TIRE
0.02ng/m* (2431 T 13 M5 8 Ml TR S, MHIEEE X 0.35ng/m® £ TOHIPETH - 72,

O N-(1,3-VAFITFN)N-T 2=)/b-p-7 ==L 7 I ORBHIRE

T I UG Bt PR
(;E%Lf) 17 012 0/4 nd 0.45
(nj;//i\3) 17 15/39 8/13 nd~0.35 0.02

[2%  N-(L3-DVAFNLTFN)N-Tz=b-p-T ==L P73 ]

- H B2 D AR AR (AR IEFD) 2P
C/EPER - BMOANE o TR AR - AR (0 : 108~10°Ri Y
-PRTR E5HEHE @ 7oL
gy R MR EEOMRME (EEMENE GRBREART 48R, BBRE 100mg/L. 157G TR 30mg/L) BOD(2%). HPLC
TOWEMEO92%) ©
MmN S SRS Y,
IR REARBR TR E N S, A LI N-T == bp-_u V% ) = ) A 2 v (EkW
A : CASN0.2406-04-4) KN13-PAFILTF LT I (Z{t¥ B : CAS No0.108-09-8) (Z-D\>
TiFo7- 9,
Z5{b# A - BCF 1.2 Kiif5. 17 (6.83ug/L. 6 ¥E[H]) . 12 #ii. 23 (0.683pg/L. 6 JH[H) ¥
ZE{k#) B : BCF 1.7 A, 2.6 (200pg/L, 6 #[) . 17 Kiifi (20pg/L, 6 #[H) ¥
- BERBIAELTH 0 1HE95%., AKE 2%, JEE 2%
- RE®HGEEE 0 T
< FE N A M D RNEE
</E BE B . 96h-LCs,=0.028mg/L : A ¥ (Orizias latipes)
48h-EC5,=0.23mg/L : # 4 3 2> =1 (Daphnia magna) °
96h-ECs5o=0.6mg/L : 51 3 Y% E4H (Selenastrum capricornutum)
48h-NOEC=1mg/L PA_ L=, SEEM DM « 44 X > = (Daphniam agna) °
<A MM % . LDg=2500mg/kg. 3,580ma/kg: 7 v b (&) Y
LDgo=3,200mg/kg : v 7 A 9

e

i

1) REEERER. LFWEORE - AR5 EEHA CFEK 13 FEERE)  OREHE(2003)
2)  feFETEB#HAL, 15107 OfLFPE 5 (2007)

3) Defra, UK - Environmental Protection, Chemicals, Chemicals Stakeholder Forum (CSF) 13th Meeting
4) ()RS B SRS . B E L e SR T — 2

5)  OECD, HPV SIAM18 (2004)
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[16] 33-VAFARV VY (B4 :0-F Y P, CAS B&ES : 119-93-7)
[3FRk 17 FFEERRA LA - KE]

- EAP
b
EEEDOTATRBUC DOV TR ZINZ 2104720 . H-HEEELEWECHL OO, JRHIENF
100kg Afiti T 2 Z &b, H R ENTFWE L L TORIELRAT D720,

- TAENE L O F
KENZOWT 7T IS AFHAE L, B FIRIE 37ng/L 1238\ T 6 HiS i 6 S & T TR SN o7z,
AN 52 4EFE 100 2 MR 2984 L. B FIRME 20ng/L ICB W T 2 S ST TR SN AR o 72,

O 33-VAFARLTVr (0-FYPy) oHRR

BB
[==g i § o ﬁ
LEXEN it £ Kl Hi T H R A BT FRAE
KE S52 0/6 0/2 nd 20
(ng/L) 17 0/18 0/6 nd 37

[B%& :33-UAF LRV (0-FV V) ]

- o YRt (57 = AS-G, A LUA LU YU R, N Y T L—4B%) I
S RPER - AR : TRR 10 4R 663t (L 375t A 288t), K 15 4 : 507t)
PRTR#EGHEHIR ¢ PRTR #EaHER (kg/tF) ™

. i D B BRI,
FE T A bR | M [ As | kw0
2001 0 2 0 0 2 - 2
2002 0 0 0 0 0 - -
2003 25 11 0 0 36 - 36
2004 0 12 0 0 12 0 12

<oy MR MR EESRRME GEVEIE GRBRIVIR 4R, BB E 100mg/L. 1E MG TE 30mg/L) BOD(3%) . HPLC
TOMEMEO%) ) Y,

SR ME o ME . IREMEME (=4 BCF: 4.8, 34 (200pg/L. 8 M) . 10 A, 83 (20ug/L. 8 MEM) ) Y,

SRR SECTR 0 K& 0%, AKH 99.08%. 1HE0.07%. EE 0.85%°

- KAER G- . REE

“¥E N A PE  IARCEHMIN : 24— 2B (NITH L TRBAMER S b iz, ) ©

E e OB REE
aMEM%ESE . B
) il :
Rl W8 2 S 5, B EESLEWE (445 33-UATFARLUTr BlSo-RUTY) )
L& L] R 2 558 2 TH, T L &BIRE 1 F-FEREEbEmE (171 33-UAF AT vv
BN - D) )
[RBhE] TR 2 2540 9 TH, AERKIGIWE (P 8 fFRREBERHESEH) (127 o-hVU P (33-
PAFLR DT )
5Lk

1)  EPHEERA. Ak 10 EERL AL E O RGE - f AR ICB T 5 EAEFH A (1999)

2)  BREVE. PRTRIEHE(LFAWEAEMLT —4

3)  AbFET A A, 14906 D 1LF:RE 5 (2006)

4)  (hbEdmE s, CFREOBFH B R e S mT — 28, AR mE RS - Rt ¥
—(1992)

5) BREARELZSRTEERRARE S PRTR 77— (Fik 17 4£ 3 A 18 HARK) IZ & Y EUSES
ETFNERWTHEE, ) (2006)

6) International Agency for Research on Cancer (IARC), IARC Monographs, 1, 87(1972)
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[17] "H$HEFRL T 7 4~ (CAS B8EE : 85535-85-9)
[17-1] EWHFRET b IFT U (ERELS 1D 8ETOHD)
[17-2] BRI FTHy B REBS 1L IETOHD)
[3FRk 17 FEFRELM : KE - EE - 4£9]

- I
L3k
SRR T 7 4 TS RED OmERME T, B ERAUEEYEICHEESh TR Y . FRE D
@, VA7 ZRHliT D LB H DT,

- AN KON SR
[17-1] ¥EHFT b7 0 EHRBRE 1D 8 ETDHD)
IKEIZDOWTIE, AFRA L LTI 17 FENPIO CTOMETH Y 4 MR ZHRA L, Bt FIRME
7ing/L @ ([ZBWT 4SS T THRHI N7,
JEEIZOWTIE, A& L LTIFER 17 FEPMOTORETHY 4 HSZHAE L, B TR
3.0ng/g-dry @ {[ZHUNT 4 MR T TR S A, MR HEIPHIE 19~390ng/g-dry Tdh - 72,
EWD S5 HEBIC OV T, AREE LTI 17 FERPID CTOFHETH Y 6 S Z2HAE L, Bt
TRRE 1.4ng/g-wet @ 2330 N T 6 HiHT 6 iR TR S AL, 4 IR EE 1S 8.5ng/g-wet £ TOHIPH Th -7,
FHITHOWTIR, AAE L LTI 17 FERIO TOMETH Y 19 #HSZHA L, B TIRE
1.5ng/g-wet ) [Z35V T 19 M 17 HUR O S AL, IR T 160ng/g-wet £ TOHIFA Th o 72,

O HH#T FI7h EHREDENE8ETDOH D) DORHIIRDL

RS
ety fie Sefse N
A e K S Ktk i A HH feH T BRAE
KE
(ng/L) 17 0/12 0/4 nd 71
EH 17 12/12 414 19~390 3%3.0
(ng/g-dry)
£ - BXR 17 17/18 6/6 nd~8.5 %1.4
(ng/g-wet)
A - R 17 45/57 17/19 nd~160 *15
(ng/g-wet)
(D) MR LRI = OB FREO AT Al Uiz, 0k, “ibk FESKETH-Th nd Lid7
LRWEERH D,
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[17-2] EHF e 2Ty EEBERE N9 ETOHLD)
WD S5 HEEIC OV TIE, ARAE E L CUIERK 17 FERPID TOFETH Y 6 HuSZHAE L, Bt
T RRAF 0.44ng/g-wet ) (ZF\U T 6 Hixsi 6 Hs TR S, MH#EP T 0.26~3.3ng/g-wet TdH - 7z,
FUHIZOWTIE, ARAEL LTIER 17 FERPO TORETH Y 18 MazdiA L, B T IRME
0.44ng/g-wet ™ (233 C 18 HiAH 18 #A TRy S 4L, MR LTS 84ng/g-wet £ TOHIPA TH - 7=,

O HHFRMSEFTH EFREDENHIETOH D) DORHIRDL

- T H 8
vire E e 3 E‘
AR SEHE A Krlk e T HH R PH R T BEAE
A - FIR 17 18/18 6/6 0.26~3.3 3%0.44
(ng/g-wet)
W - S 17 53/54 18/18 nd~84 %0.44
(ng/g-wet)
(F) XIIIEE ERFREZ E OBE FTIREOGHZTEH Lz, 207D, b a2 FEIAZEETH->Th nd &3 b7
WEENRH D,
(2% . REEERIL T 7 1]
- H b s SRS NT T 4 oS Y

CAEPER AR R
PRTR$EFHHEHIR 72 L
N
T IS
BRI RE
- RER GRS R
ROB A M R

kB OR OB NE
cA Mk E O E 0 RGE
- B i/ I

S5 3k

1) HESL. MY A7 EMmES ) — X5, EEHER YT 7 ¢ v FE(2005)
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[18] E#EHTLVIAR B RVR VI (LAS) (FAFNVEDORBEN 10025 14 EFTDHLD)

[18-1]
[18-2]
[18-3]
[18-4]
[18-5]

- I

e ik

BT INRU B ANVEKR B R REDHE (LAS-Cy) (CAS & E

BT T IUNANRVB U A NVEVBBEOFE O (LAS-Ciy)  (CAS BREgESE -
B FFIARCP ALK BROFDE (LAS-C,) (CAS ZéE S :
B#E NV T INARVBUANVE VRO Z D (LAS-Cis)  (CAS BEEES :
BE#HT F I T UNARVB U ANVK VR N ZE DO (LAS-Cyy) (CAS BigE S

[SFRk 17 FFBERAT (A

LRI X SRRt S BN E O BAZ 20 EICE Eh, U A 7 AN LB 7R R R 1 ¥ 2 15

- AN J O R

SO T 4 Hs 2 84 L. Mt FRRAE 9.5ng/g-dry 09 (238N T 4 Hii 4T TR S h, e X
1,100ng/g-dry £ CTOHiPH CTdH - 7=, BEFN 52 A2 1T 23 #2384 L. #H FBRAE 1,000ng/g-dry (280
T 23 Hi 11 HS TR S, MR EE I 260,000ng/g-dry £ TOFIPH T o 72, TR 17 A L W
52 FEFEICHEME MG HAVTz 2 MR D 5 B | SRk 17 AR BE I I S AL 72 3N 52 R L 1T S e dh o 72
1 M CIEOERR 17 428 O i AN AN 52 4F & O B T BRIEATH T do - 72,

O

HEHT VXN AR (LAS)  (TAFAEORBENI0NHI14FETO L D)

: 1322-98-1)
27636-75-5)
25155-30-0)
26248-24-8)
28346-61-0)

EH]

D120,

s s IR e gt e
BT XN B AR ERE
LT ERL g5y 2151 11/23 nd~260, 1,000
(LAS) (7 /b3 L300 B AR 2E) nd~-260,000
EHET LI NARE L AR CEBE
(LAS) (7 VIO LA 107
SUETOHO) 17 1012 44  nd~1100 3%9.5
WRIFLL T LB,
BEHT NSRBI ANFBEOE 7 312 24 nd~97 19
JEH Difi (LAS-Cyp)
(ng/g-dry) e s
Y TSR AR gy 712 44 nd~350 2.0
WE D (LAS-Cyy)
HHFT S B VRV BR DY gy 12 44 nd~400 18
Z Dt (LAS-Cyp)
A St g O SV 1012 44 nd~210 19
EDH (LAS-Cya)
BT F T TSR AR gy 012 04 nd 1.9

KOZF DK (LAS-Cyy)

() ¥IHEE EFRERAZ L OB FIRMEOAHA2FE#H Lz, Z07d, Zhbid FRIAZEETH->TH nd &1
ROV ERD D,
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(2% BEET AP ZVR VI (LAS)  (TAXVEORZLHD 1015 14 FTDOHLO) ]

3

- H

- AEPERE - AR

- PRTR #&HHEH &

- M M
« BRI S BE T
- X B 5w S
g A
S A

-2tk

- B i
e ik]

© FEEMGREA, W TER GG, —RUee Al BERIUERL R - BRATEAL F

E - AMROTEA, KA © o FoEHEL SR A v TSR 7Y —=r 7 eAl, &
TOEA . MERHEACBS LA, Sy D

UGS R P 10 4ERE D

B8 RF NP 2L R 17,548t (s 15,257t A 2,291t)

B R T U N_UB U ANVRCTETS MY UL 64,446t (i 64,120, Fh A 326t)
B8 RF IR B AR T =T A 32t (L 32t, HEA Of)

B RF I NRB Ly ALK UEEA LT A 2,245t (i 2,045, #iA 200t)
B KT UN_B U 2R~ 7 3w L 103t (Bl ot, @A 103t)
EH RT IR 2VR BT F 7 4 13t (3 13t @6 )

. PRTREZFHHER (kg/tE) ©

Je H P HH AR i J ISR

S H.AZ
R oo [adeks| bH | ma | A | ek | DA
2001 8,607 37,591 0 380 46,578 33,052,902 33,099,480
2002 5,528 35,308 0 270 41,106 20,160,029 20,201,134
2003 13,752 47,886 0 0 61,638 20,927,001 20,988,639
2004 1,874 60,695 0 0 62,569 19,469,194 19,531,763

DOESH RT VAR B VR VR B RME (BEYEE (GRBREAT 4 TR #BR%HE 100mg/L.

TGS IE 30mg/L) BOD(47%). TOC(44%). HPLC TORIEMM(11%)) 2,

T REE

: REE

: NOAEL=300mg/kg/H : 2 fERAILL HAEJEIREEFE S L7= T v MR\ CHlikaimsE 9

T REE

: 60d-NOEC=0.11mg/L : 77 v b~y KX/ — (H#H b U T INARB U AR VR OE

DY) (FFE) ¥
30d-NOEC=0.48mg/L : 7 7 v b~y K3/ — (EEHY T INARUB L AR R OZ
D) (FFE) Y
48h-EC5o=0.59mg/L : fJH (E#T + T 7 I AR B U 2R UL VE D)
21d-ECso=15mg/L : I P> = (EH{ FF IR B U 2R UL D)

. LDgy=27~126mg/kg : 7 > ~ (F#IRP) 2

LDs,=98~298mglkg : ~ 7 A (FHlRA) @
LDsy=404~1,900mglkg : &~ I (&A) ¥
LDgy=710~840mg/kg : 7 v ~ (JZ F) ¥
LDs;=1,250~1,550mg/kg : =7 A (' F)
LDso=1,665~3,400mg/kg : ~ 7 A (&) ¥

B 2 2R55 2 T, MEATHER L ARBIER 1, B MIRE(LFEmE (24 HEHEHT A FANUE

VAR VR OV O (T VX VEEDRED 10 25 14 FTOH DK OFE DREWIZ
B5, ) )

1) EpEPESEE. TR 10 FEEREAAE B O RGE - A2 BT 2 FEREH A(1999)

2)  fpFEITEBHAL, 14303 OfLERE 5 (2003)

3) ()G LR R B LT E R SR T — 4

4) T RNAX—PEERMTRABHISERE, BT A AN P U AR R OE DR (T VR AIEDR
FHOR 100D 14 EFTOHDORIEDRGMICRD, ) . ALFWEOHH I A 7 7T 2 No.5(2005)

5) ECETOC (European Centre for Ecotoxicology and Toxicology of Chemicals) Home Page
(http://www.ecetoc.org/Content/Default.asp)
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[19] FZ7ZFINATIVN-B)FY 7=2=ARF (CAS BiFxHE S : 107065-10-1)
[3FRk 17 FFEERRA LA - KE]

- P
i 365
FREAFME TH L0, EREHEENBN O 7+ —YHEICIEESNTEY . TEHRPHBRTH
LT EMD, EREADEENREIND 2D,

- TRHANA KON R
KEIZOWTARAE & LTI ER 17 EERWD TOFHETH Y 4 M 284 L. B FIRIE 6.1ng/L
IZBWT 3 S 3RS TTHRILS N -T2,

O FA2XT7YNTIVN-B)RY 7 x=)LART ORI

et e T HH B -
AR FEHAEE Ktk i T HH aE R T RRE
KE
(gl 17 0/9 03 nd 6.1

(2% . 42757 AT IVNB) M) 7=k T ]

. H w o fEpE D
CEPER - EAR . REE
‘PRTREFHHEHE  : 72L
oy MR M R
S M M R
CBARISETR R
AR EEES R
CHEON A M REE

kR OR OB NE
cAME O E 0 AGE
i) [/
1] EH 2405, £ _HEERLYYE 318 A7 4T VAT IVINB) N Z7=2=AKRT )
ZE iR

) BREA. B EOBREA~OYEHEOERE N OE B OWE ORI 2 IERICE ST ER
BT 2R 1 4 F s HAME RO AT T 2B 25OV T (R) | ITHT 2 EROEE
(ZOWT, B2 i HA R R OHER 7B B D e SRR, R 2-6(2004)
(http://www.env.go.jp/info/iken/h160105b/h/h6_9.pdf)
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[20] 2,46-F) FEET = /) —/L (CASBEKES : 118-79-6)
[3FRk 17 FRBERRA LA - KE]

- EAP
b
BEEDFEATIRZ O W THRET 2 N2 5128720 | F—HEEEFVETH L 00, PeHENE
100kg Afiti T 2 Z &b, H R ENTFWE L L TORIELRAT D720,

- HENAE KO
KEIZOWT 6 M 2782 L, M FERME 0.87ng/L 128\ T 6 Mg 5 s TRt S, MR Es X
80ng/L £ TOFPTH o7z, Fpk 8 FLEITIT 11 HIF A A L, Rk 17 FE O G % LR 2B T
FRAE 350ng/L (23N TR 17 AR FE ISR HE S a7z 2 iR &2 & e 11 MR & T TR SR~ 7=, IBFn 61
AEFEICIT 11 MR A TR U B FBRAE 6ng/L 123\ CWRR 17 4EFE ISR S iz 1 Ul 2 & e 11 s
11 MR AT TR S 2o 7,

O 246-FNUT7TaE7 =/ —/LOKRERR

I PR -
LEEN T fiti B Kl Hi o & B R T FRAE
S61 0/33 0/11 nd 6
(7k/g) 8 0/33 011 nd 350
ng/L 17 15/18 5/6 nd~80 0.87
(2% :246-F) ToEeT7 =/ —)]
- A e CWINE ISR V. 246-NV T uE T 2= AT U AT —F LARO PRI, AMEEER 2,

HHRFIOFREER, BT ae 7= LA R a4 R @EERED) oo DY,
CAEPER: - MR : AR 13 AREESERRIE 1,000~10,000t A Y. OECD IC#i L CU B AL PE R 1,000~10,000tY,
‘PRTR #E3HEHE  © PRTREZHER (kgiiF)

N T TR HATR R, o s
FE R TadmAm| b | ma | A Wzt | O TEAT
2001 0 6 0 0 6 - 6
2002 0 10 0 0 10 - 10
2003 0 8 0 0 8 - 8
2004 0 11 0 0 11 - 11

<ay R M o Btk (EvEE GRERHIR 4 8. 9B E 100mg/L, TEMEIGIE 30mg/L) BOD(49%). HPLC
TOMEM63%)) 0
- B il L N
CBEARBIEC T 0 K& 0.3%. KHE 98.77%. 1:580.09%. JEH 0.85%°
- EHG#ENS 0 LOEC=0.03mg/m?® : GEIR TP ORFENIC 21 B ABRE L7=T v MCBW T, HETEI O BiE
VATED - MEFEN O B Ol
M AREE
B . PNEC=1ug/L LI I (iRl : NOEC (HapEesszt:) )
21d-NOEC=100pg/L YA I : 44 3 > = (Daphnia magna) "
72h-NOEC=220pg/L : #+#%5 (Pseudokirchneriella subcapitata) ”
96h-LCso=1,500pg/L : A % 7% (Oryzias latipes) "
72h-EC5,=1,900pg/L : #k#45 (Pseudokirchneriella subcapitata) "
48h-EC5,=2,200ug/L : # 4 I 2> = (Daphnia magna) "
60h-ECsp=2,950ug/L : NOEC (FI#kJH, #iwatt) 7
8d-NOEC =4,700ug/L : fa%H ?
PSR A e P -+ 5
- #l i/ I
L& E] TR 2 458 2 T, MATAE L&MIESE L S FmiEEymE 221 246-FV 7 nET /) —
%)

CF N A

s  EH
A e



TR EEREA . LA E ORGE - T A RICE T2 IR CFAK 13 4EEE KD DM fE(2003)
Ashford, Ashford's Dictionary of Industrial Chemicals, Wavelength Publications Ltd.(1994)

Gerhartz, Ullmann's Encyclopedia of Industrial Chemistry 5th Edition, Volume A1, VCH Publishers(1985)
BB, PRTRIGFRE(LEMEA EET — 4

() L 5 AT B T AR . REAA LA E L 2T — &

BRI BRI AR AL E SRR A S # (PRTR 7 — & (FRR 17 42 3 A 18 AAF) 12 L Y EUSES
ETFNERWTHEE, ) (2006)

Lide, CRC Handbook of Chemistry and Physics 83rd Edition, Washington CRC Press(2003)

Lyubimov et al., Developmental neurotoxicity and immunotoxicity of 2,4,6-triboromophenol in Wistar rats,
Neurotoxicology, 19(2), 303-312(1998)
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O

[21] 24-"=oPT7 Iy (B4 :24-PT7 3/ b, CAS B&EES : 95-80-7)
[Epk 17 FERERMA . KE - KE]

- P

L&k

LEEDORATRIUS SOV TR 2 A 51248720 HB-EEEFIETHDL OO, PrHENE
100kg K T 2% Z &b, B—REIEFWE L L CORIEEHRFT D720,

R

* AN K OGRER

KEIZHOWTIE, 4 #S 2504 L, B TRRE 5.9ng/L 128\ T 4 S 2TTHRE ShR) > 7=, B
53 4EJEITI 8 MM AR RA L. M T IRfE 2,000~5,000ng/L (ZHW T 8 AT Ttk S hieho7z,
JEEIZOW T, 7 S A FRA L, B FIRAE 0.78ng/g-dry (233U T 6 Mg 2 M S TR S 4, B
JREEIE 1.7ng/g-dry £ TOHiPH Td o7, BEFN 53 AEEEITIE 8 S 204 LU, Sk 17 4 EE O H#ipH 2 &
5] 2% B HH R BRAE 1,000~2,200ng/g-dry (Z38W N THRL 17 AR EE ISR S 4L7z 1 s 25 e 8 MRl 4x T TR
SNierolz,

24- "NV T7Iy 4TI ML y) OfHIRM
. o B
A {1 17 1
LA FEfte Wtk i Pcegant i ] R RRfE
KE S53 0/24 0/8 nd 2,000~5,000
(ng/L) 17 0/12 0/4 nd 5.9
JE R S53 024 0/8 nd 1,000~2,200
(ng/g-dry) 17 4/18 2/6 nd~1.7 0.78
< BREEAE Ofth O TSRS R
R E S RTRA R RRERA) O
Foe AR
JEE N § Y E‘
RO FEHE A Ktk i K HH R R F H T RRAE
e 5 0/102 0/34 nd
(*i) 8 0/105 0/35 nd
ng 11 0/108 0/36 nd
5 1/102 1/34 nd~9.8
(ng%%ry) 8 4/108 3/36 nd~8.5
11 1/105 1/35 nd~2.9
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[(B%& 24 V2 PTI0 Q4TI MLxy) ]

- A W AR GRU v L Ey) | AR (Gegh) D2
S EPER - BMAR  EFEROHEEN - £ 200t (PR 1540 . PR 164 7) | #9100t (CFRE 17 48) 2
-PRTR #3HJFHE  : PRTREZHEE (kgiF)
" J6& e R i JE AR oA
FE TR TaduiAs| b | Ew | B | ke DRSS
2001 260 0 0 0 260 - 260
2002 0 0 0 0 0 - -
2003 0 0 0 0 0 - 0
2004 0 0 0 0 0 - 0
53 il PE o SRS RME (YR GRBRIIR 2 3 R, BE 100mg/L. T5 75 30mg/L) BOD(0%), TOC(3.0%).
GC TOHENE(7.9%)) 2,
SR HE M IKEEMEME (24 BCF : 55K0 (0.3mg/L. 6 W) . 50 & (0.03mg/L. 6 JHR) ) ¥,
« BRI 43 iE T ) D RNEE
- KEHREEMS . LOEL=300mg/m® (BEHJsEs) : 10 BERBAIER L L72/S » Mo\ T, iEh 7 Fadx
UHREOEREE - KRBT T Re Y U AE AEIEE - kSR R R U E
B REHERAROEM, BEEERT T FeYo UEASEAEERE - BB ARG
T8 - RSB LA e TR I OV e TR oD i ©
LOEL=300ppm (fHFF#EE) : 10 BERNRAEE L-HET v MCBW T, BB A E R -
St B - R E R - R BRI E S - R EREPR TR - miEH T A R X
T PR OKE, i SRR A LT PR O il Y
LOEL=300ppm (FEAH L) : 10 MRS L, S 5R%RICRE G L ZEB L2/ » Mok
WT, AR - IR OEE 10
<R N A M IARCEHE - Z—7 2B (NITx L TRBAMER S 20 bz, ) Y
B e OB Rt
<A Pk FEME % : 24h-LDg,=590mg/kg : HF (k) Y
24h-LDsp=650mglkg : 74X (f&fz)
) il :
bk ik] EFE24FESH, F GG E (124 2477 brxy)
] BB 2 R5B 2 T, MifTHH L4&AIEFE 1. F—FEELFSWE (228 24- b= U7 V)
S35 3R

1) BREEH. PRTIRIEREIFWEAENLT —4

2) AL TR WL, 15107 DL (2007)

3) ()R FEAR BT SRR . BEA L E Z eV T — &

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

5) International Agency for Research on Cancer (IARC), IARC Monographs, 16, 83(1978)

6) LT3 A WAL, 14705 DL (2005)

7) b TR WAL, 14906 O1LFERE 5 (2006)

8) Varma et al., Reproductive toxicity of 2,4-toluenediamine in the rat. 3. Effects on androgen-binding protein
levels, selected seminiferous tubule characteristics, and spermatogenesis, Journal of Toxicology and
Environmental Health, 25(4), 435-451(1988)

9) Thysen et al., Reproductive toxicity of 2,4-toluenediamine in the rat 2, Spermatogenic and hormonal effects,
Journal of Toxicology and Environmental Health, 16(6), 763-769(1985)

10) Thysen et al., Reproductive toxicity of 2,4-toluenediamine in the rat. 1. Effect on male fertility, Journal of
Toxicology and Environmental Health, 16(6), 753-761(1985)
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[22] p-=htwT7T =Y (CAS%&HEF : 100-01-6)

- P
L&k

(B EDOHATIRIAZ SO W TR 22 512470
100kg KR THHFZ L b, H—

[Rk 17 SR EERR A LA - KE]

—HREEFMETHL L OO, JRHENFE

IR ECFEWE & L TORIEERFT D720

* AN K OGRER

KEIZ2WT 6 Hs A7 L. Mt FIRME 53ng/L |
FEREITIE 22 HR A A L, B R RRAE 1,500ng/L |
FEIZIE 8 MR A A L, i FERfE 700~1,000ng/L |

CRWT 6 AT THREINZNoTz, TR 2
TEBWT 2 S eTTHRIBEN o7, HEF1 534
IZBWT 8 S 2T TR SN ho T,

O p-=hra7r=V otk

FrHB R

LN St . Hi FREHEEDH B T ERAE
K S53 0/24 0/8 nd 700~-1,000
(ng/L) 2 0/66 0/22 nd 1,500

17 0/18 0/6 nd 53

[2% :p=buT=

- A i
CAEFER - AR
‘PRTR #5HEH &

S ME Mk
* LRS5BT
- ERGEEE

kR R OB

o
HeFik]
e iE]

il

V]

: /\EJZEPF'WZ!S (7 gesh) | BUERE Bkt XA L2 RV =B, FTY AT E—RE)

: 3FEJZ 10 4EFE 38t (U ot, A 38t) Y

: PRTREEFHER (kgi4E) ™

fp Je e AR Ji AP | e
- R BT e $ST. ait HERHE G
2001 0 0 0 0 0 683 683
2002 0 0 0 0 0 - -
2003 0 48 0 0 48 - 48
2004 0 0 0 0 0 0 0

: %ﬁ S GEYEE GRERII 2 W@, #2554 100mg/L., iE M52 30mg/L) BOD(0%), TOC(2.9%))

: ﬂi&n;%%ﬁ'ré (A BCF: 29, 3.6 (0.5mg/L. 6 M) . #E) ) °

© K& 0%, K'E 99.18%, 3 0%, JEE 0.82%°

: NOAEL (EfE) =0.25mg/kg/H : 2 FEMREO#ESE- L= v MZBWT, A AT 0 LR
o L&H. FRiLERE DR O

10 & (0.05mg/L. 61

D AREE

: 96h-EC5o=20mg/L : A % % 4 (Scenedesmus quadricauda) "
24h-EC5y=24mg/L : #+# I 2> = (Daphnia magna) ”
48h-LCsp=84mg/L : # % 7% (Oryzias latipes)
96h-LCsp=87.6mg/L : €7 Z 7 1 v <= (Danio rerio)
96h-LCso=106mg/L : 7 7 v b~ K3 7 — (Pimephales promelas)

. LDsp=750mglkg : 7~ ~ (f&p) ¥
LDs,=810mg/kg : ¥ 7 % (#&p) ¥

7)

FERCARAL S (407 p-=buT7=V)

IRER 2 /A5 T, B
. W78 1 60ERE 1. 8 misE e mwE (234

5
RS SRS

& #

R7-=ruar=Yr)
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6)

7)
8)

9)

MWPEEESEE . PR 10 FEEBEA L E o - A RICEE T D ERETR AR (1999)

BRiEA . PRTRIEHEIYMER EET —4

(b T3% H#tt, 14906 D1L527E 51 (20086)

() S St R AT BT AR R . BEAH L P 2 BV mi T — &

(b s, ERIEOBH LT EL SR T —#%&, BT WEL S - it ¥ —
1992

E\lair e)t al., Chronic toxicology, oncogenic potential, and reproductive toxicity of p-nitroaniline in rats,
Fundamental and Applied Toxicology, 15, 607-621(1990)

EU, IUCLID (International Uniform Chemical Information Data Base) Data Sheet(1995)

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

BRI BRI i, L E BRI A FH(PRTR 77— % (PR 17 45 3 J 18 AAK)IZ L Y EUSES
ETIVERWCTHEE, )(2006)
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[23] N-=buayPT7z=,LT7 I (CASZK&HES : 86-30-6)
[3FRk 17 FFEERRA LA - KE]

- FEEAE
b
LELEDORATRBUC DOV TRE A MZ D472, FREEELFWETHL OO, YR ENFE
100kg Kl Cd 252 &b, HIEETWE & L TORFELZRFTT 5720

- AN KOS R
KENZDOWT 4 HE 208 L, Bt FERME 3.2ng/L (I28WW T 4 #HE2 T TR S o7z, Fpk 2
AEREICIE 27 HS A AT LB R FRAE 300ng/L 1238\ C 27 Mg i 1 i TR & 4, M HH B FE 13 900ng/L
ETOHIFTH -7,
ek 17 AR & Rk 2 ARFEICIAE AT o T2 Fl— 0 2 M TIdW I bR S e o 72,

O N=brYYT2=AT I OBHNIRIT

e e A HH AR E -
JLREN FEAF Wk M T HH G PR T RRAE
KE 2 2/81 1/27 nd~900 300
(ng/L) 17 0/12 0/4 nd 3.2
(2% N=trYyPTz=1T 3]
- H R DB T LIRS (Ra—FBhikA) 29

R -RAR {t%%’f’ffékﬂj#aﬁﬂﬁfi%@{z— (i) oL « AKX T 1069,
-PRTR&EZIHEHIE PRTREF#HE (kgi4E) v

e Ji P AR AR | o
- KA oADK M | N | BEF HER i
2001 0 0 0 0 0 804 804
2002 0 0 0 0 0 1 1
2003 0 550 1 0 551 165 716
2004 0 610 0 0 610 - 610

<y R MR EESRRME GEMEIE GGRUBRIIR 23 F’ﬁ HEBRW'E 100mg/L., 15175 IE 30mg/L) BOD(0%) (4>
ROV 7 == VT I VAR AR )
SW M M IKEEEME (20 BCF: 8.1, 42 (ZOOug/L\ 6 JHR) . 4.6, 38 (20pg/L. 6 FEM) ) Y,

 PEARRISETHEL o KA 1.84%., KE 97.32%., 18 0%, EE 0.83%”
- KEHRGFES%  NOAEL (FE) —5mg/kg/EI BROBELET > MTBWT, REEINOmEH ?
N A M S IARC M : 72— 3 (NITRHT AREBAMEICOVWTIIHETE 2, ) 10

< RE B . PNEC=0.75ug/L (fRfll : NOEC (Hiaklsesmsire) ) ©
21d-NOEC=75pg/L : 474 3 > = (Daphnia magna) ©
72h-NOEC=580ug/L : #k#%E (Pseudokirchneriella subcapitata) ©
72h-EC5o=2,370pg/L : 1L 3 Y %E4H (Selenastrum capricornutum) ©
48h-EC5,=10,100pg/L : 44 I 2> = (Daphnia magna) ©
96h-LC5o=10,200ug/L : A % % (Oryzias latipes) ©

<A MEFEME % . LDsp=1,825mglkg : v~ A (f&p) 9
LDs=1,860mg/kg : ~ 7 A (% 11)
LDso=7,940mg/kg LA L = 3 (Rfz) °©

- H il :
(fbsk k] B2 RF 6, B MEREENE N-=br Y V7227 V)
L] /£% 255 2, FEATAE LSBIERE 1, F—FEEWE (238 N-=hhr Yy 72=L7
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B, PRTREIREFWEA ET — ¥

RIEAE, PRTRT —# 25 G e OTHRIA R 7 v 7 ALFWEICE D) A7 2 o370
2. SRR 15 AR RHRE 0 ©(2005)

Yalkowsky et al., Aquasol Database of Aquaeous Solubility Version 5, College of Pharmacy, University of
Arizona(1992)

() G R PP SR A . BLTF L E R e R T — ¥

BRETA BB AR AL E B A A E (PRTR 7 — 4 (EAk 17 43 A 18 HAK) 1T L Y EUSES
TFNERCTHEE, ) (2006)

BRETIT, TRR 8 4F A AR RS R (1997)

National Cancer Institute (NCI), Bioassay of N-nitrosodiphenylamine for possible carcinogenicity
(TR-164)(1979)

(O ESZEREEHTIERT. Rk 16 LB BREL U R 7 STAfii A7 A 3 5 (2005)

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

International Agency for Research on Cancer (IARC), IARC Monographs, 27, 213(1982)

2-69



[24] M-7z=1v V7 I (CASBEHEE : 108-45-2)
[FRk 17 FEFRAEAE - AE]

- FEEAE
b
LELEDORATRBUC DOV TRE A MZ D472, FREEELFWETHL OO, YR ENFE
100kg Kl Cd 252 &b, HIEETWE & L TORFELZRFTT 5720

- AN KOS R
HKENZOWT 4 S 25048 L, B FIRAE 450ng/L 1238\ C 4 #iS 2T TR SR - 7=, BEFn 53
FEREICIE 8 M A FHA L. M H FIRAE 5,000~20,000ng/L 1238 T 8 #uSaT TR S o7z,

O m-T7x=L V7 I ORI

e e A HH AR -
JLREN FEAF Wtk M T HH G PR o T RRAE
KE S53 0/24 0/8 nd 5,000~20,000
(ng/L) 17 0/12 0/4 nd 450
[ mT7z==LrIT7 3]
- W ARREE (7Yl AEYn) DA BEEHIY, B, Sa, R T T 3 NHERE 2

- AERER - AR 0 REE
‘PRTREEFHHEI R« PRTRAEZFFERE (kg/F) ™

e Ji B AR 2 i Ji& H AR H TN
- K& Ak | b HNT &% HEEHE ol
2001 0 0 0 0 0 18,909 18,909
2002 0 0 0 0 0 - -
2003 361 0 0 0 361 1,207 1,568
2004 270 2,800 0 0] 3,070 0 3,070

<ay o fR M EERME (*“E/ﬁ(nit%ﬁﬂﬁf'w A, #E ' E 100mg/L. J&E 5 T2 30mg/L) BOD(2%). TOC(0%).
HPLC ToOHlEfE(0%)) °
- ME M RREEME (=1 BCF: 1.3\ 46 (2mg/L. 6#[H]) . 1.6 A, 24 (0.2mg/L, 6#[MH]) ) 2

S BEABIECTR 0 KA 0.01%., JKE 97.86%. +1E1.36%, JEE 0.77%"

RGNS NOAEL (Bfd) =0.43mglkg/H @ 90 AR O G L72T v MTBW T, ATl B RSN K 02
e 9

“¥ N A ME  IARCHHI - Zb—7 3 (AT BRBAMICONTIIETE 2R, ) ®

<4 fle B B . 96h-ECgo=2.4mg/L : AL I Y FEH (Selenastrum capricornutum) ©

48h-EC5,=5.9mg/L : =4 > = (Daphnia magna) ©

48h-LCs,=500mg/L LL |- : A % J (Oryzias latipes) ©

96h-LCgp=1,600mg/L : 7 7 v kb~ K3/ — (Pimephales promelas) ©
-A MM % LDsp=67.7mgkg: ¥ A (%) D

LDsp=280mg/kg : 7~ k (&) 7

LDsy=450mg/kg : E/LE> b+ (B&A) "

i) G/

Rl B 2 RS, FMESLEME (401 m-7 =L VT IY)

] BB 2 558 2 TH, JEITAHE L &BIRS 1 F—MEEFEWE 264 AX-T7z=L 2 TTIV)
535 30k

1)  REEA. PRTREIEE(EMERENET — 4

2) LT R, 15107 OfL5:RE 5 (2007)

3) () S AT A AT AR | E‘;Eﬂtfat@gié MR T — &

4)  BREEEBREEZAR AUFEWEEERARESE PRTR 7 —4% (Eik 17 43 A 18 HAF) 128 Y EUSES
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5)

6)

8)

ETFNERWTHEE, ) (2006)

Hofer et al., Ninety-day toxicity study with m-phenylenediamine on rats, Osterreichisches Forschungszentrum
Seibersdorf(Berichte), No. 4155, 1-46(1982)

EU, IUCLID (International Uniform Chemical Information Data Base) Data Sheet

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

International Agency for Research on Cancer (IARC), IARC Monographs, 16, 111(1978)

2-71



[25] p-7=RF VP (CAS B&HES : 156-43-4)
[FRk 17 FEFRAEAE - AE]

- EAP
b
EEEDOTATRBUC DOV TR ZINZ 2104720 . H-HEEELEWECHL OO, JRHIENF
100kg Afiti T 2 Z &b, H R ENTFWE L L TORIELRAT D720,

- AP KOS R
REIZDOWT 6 MR 274 L, F FIRAE 35ng/L 123 T 5 MG 5 MR & T TR S o7,
Tk 10 4EFEICIE 13 M 2 A L, M N FRAE 300ng/L (235 T 13 Mgl 1 Mg TR S, BRI S
1% 360ng/L £ CTOHPHCTH 7=, WHFN 60 FHE 1T 11 HiS 204 L. B FERAE 50ng/L (23T 11 #
RAETTRINE o T, Tk 17 4 &Pk 10 FEICHRE 21T 72[f—0 2 A TlEnFn b i
SN hoTl,

O p-7Z=xF T ORI

[

etk AR &éﬁﬁﬁ%ﬁ WINGE R RS
S52 0/6 0/2 nd 1,000~5,000
KE S60 0/33 0/11 nd 50
(I’lg/L) 10 1/39 1/13 nd~360 300
17 0/15 0/5 nd 35

BE pT=2xF U]

H W OEUEEE (YR . PRIRECE (Yekb) 2

APERE - BN o PRR 10 4R RURE RS 247t (B4 103t, A 144t) Y
FEFEROHEEE ¢ 49 1,000t CERE 15 4F) 7

PRTR #3HEHI & : PRTR MR (kgi4E) ™)
. B B A RHARR]
FE TR ARk bR | B | A | ek DRHEOE
2001 12 0 0 0 12 0 12
2002 6 0 0 0 6 - 6
2003 16 0 0 0 16 - 16
2004 10 0 0 0 10 - 10

S M Mk
* LRS5BT
- ERGENEE
¥ BN A M
R R OB
S
o) il
Kfe: 26
HeEis]

E =N

155 2 558
%

C O RNE (WsvE GRERSIM 31 B, #UBRE 30mg/L. TEHM4IFTYE 100mg/L) BOD(0%), GC

TOREEB.4%)) 2,

D REREME (34 BCF : 1O, 1.1 (Img/L. 6 JAR) . 10 &M (0.1mg/L. 6 ) ) © .
© KA 2.84%, KE 89.65%., 1 6.77%, JEE 0.74%°

B N=£4

. REE

: 48h-LCso=100mg/L : £ %% (Oryzias latipes) ©

T REE

FEGULEWE (417 p-7=xF V)
el

S5IH, %
EW 2 50 2 T, M7 8 LA 1, R E b mE (265 RT-T=xF V)

L) ERAESE . TRk 10 SRR LTI ORUE - B A BB 2 SRR #(1999)
2)  BEH. PRIREIRE(EWEA T — 5

3)
4)

b LB #tl, 14906 O{b.Fp4 5 (2006)
(i) B it A B AT SRR A . BEAF L P E L et iR T — &

5) REBARELZER EVEEERHERSEE PRTR T —# (EE 1743 H 18 HAF) 12X Y EUSES
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ETFNERWTHEE, ) (2006)
6) EU, IUCLID (International Uniform Chemical Information Data Base) Data Sheet
7)) AbFETEB#HAL, 14705 OfLZPE 5 (2005)
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[26] ~Nv&ZZuu7x)— (CASZEHES : 87-86-5)
[k 17 SRR . KE]

- EAP
b
EEEDOTATRBUC DOV TR ZINZ 2104720 . H-HEEELEWECHL OO, JRHIENF
100kg Afiti Cd 2 Z &b, B —FfEENTFME L L CORI LM T 2720

- AN KOS R
AKEIZOVWT 11 MR A2 F0 A U AR T IRAE 10ng/L 1238 T 9 Ml 9 R C TR S e o 7o,
To72 U RRE UTo B R IRE AT 72 23 D 2 7R3~ 2 A & & o 7o, Rk 8 LTI 11 R 23l A L.
T FRAE 200ng/L (235 T 11 S 4A T O S ivie o 72, IR 49 RFEI21T 11 M 23 A L, M
TNRRAE 100ng/L 1ITF8U T 11 M 1 MR TR S v, BRHHIREE IR 200ng/L £ T O Th - 72,

O v rmnu7x)—LORHIKRNR

et e S e
x % om  on w20
17 0/27 0/9 nd 10
SREEE O i o0 B B
G OB A A
TS s S e
(ff) 10 0/249 nd 50
(8%~ rsnnTx)—L]
N B K (A - B OH) O

CAEPER - WAR . ERL24E (1990 4F) ICEIREEEN K LTS 2
WAFD 61 4F (1986 4F) (T 351F 2 JEUMAH &1 31,
‘PRTR #£3HEHE  © PRTREFHEE (kgiF)

Je i B Jei AP

o A

FE U RE [agmAkm tm | mu | As | st Ooeod
2001 0 0 0 0 0 20 20
2002 - B - - - - i
2003 - - - - - - -
2004 - - - - 1 1

<oy R MR EEORME GEYEIR GRBRIAR 48R, #E5E 100mg/L, JEMETGTE 30mg/L) BOD(1%), HPLC
TOREMO%) 92,
B H M (SESE (= BCF: 39, 108 (3ug/L. 8 M) . 45 ki, 224 (0.3ug/L, 83EM) ) ¥4,
BRI BRI 0 KRR
© AR PG : LOEL=1mg/kg/ B : HiPE 3 WA HE 8 HE% E TR G- Lz 7128\, —[HH
KRR - HIPEROIRAE, T 5 KO KR 7= o1 12
NOAEL:3m)g/kg/EI D77 HRENRAR G L=87 v FOFAEFICBW T, AFER - (REHINED
e
LOAEL=10mg/kg/ H : 24 » H IR G L2 T v MTRWT, Tl - BIgOMEEEZE L 10
< N A M IARCEHM : 2 v—7 2B (AITK L TEBAMEN S D h b Az, ) 1
-/E fE B . PNEC=0.041pg/L AW (L : NOEC (HakmesmEm:) )
52d-NOEC=1pg/L : fa%d ®
10d-NOEC=4.1pg/L A : < 2> =¥ (Ceriodaphnia reticulata)
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o)

96h-LCgo=18pg/L : =3~ % (Oncorhynchus mykiss) ”

LOEC=21.8ug/L : Hff=<~ %4 (Salmo gairdneri) 1235\ T, 45 " HIGIHIRA DB 1

36d-NOEC=26pg/L Kiili : 4~ (Physagyria) "

48h-ECsp=110ug/L : A4 3 3 > = (Daphnia magna) "

72h-NOEC=220ug/L : AL X 4 %48 (Selenastrum capricornutum) ”

96h-LCso=220g/L : #H~F#H 1 (Physagyria) ”

72h-EC5o=460pg/L : AL I %44 (Selenastrum capricornutum) ”

LOEL=0.073ug/qg : FAGRAHICIEST L7-MEA A H 0 36 (Mya arenaria) (28T, 1L U > 23 H
Eru Y = URREAERE OmE

M % . LDg=27mg/kg: 7 v b G&p) 2

LDLo=29mg/kg : & ~ (F&r1) 9

LDLo=40mg/kg : 7Hx () °
LDsy=56mglkg : 5~ ~ (JEHE) 9
LDLo=70mg/kg : 7H=* (f&m) °
LDLy=70mg/kg : 7H* (& TF) 9
LDsp=100mg/kg : 7~ k (& F) 2
LDsp=105mg/kg : 7 v b (FE) ©

il

eFik) W2 R 5 TH, B MBI TEWE 430 ~ryrmnre /=)

2 5055 6 T, 5 AL FWE (R ¥ 7un T =/ =)

i) TE55 2 %5 2 T, RiATHHS 1 ARBIERS 1, 5 —MIRE P wE 803 ~r & /mnur =/ —N)

EE PN
1
2)
3)
4)

6)

7
8)
9)
10)
11)
12)
13)

14)

BB, PRTRIGFRE(LEMEA ENET — ¥

H AN e (RMOKEEG HE - Z2 R RER 2E B - YR EE), REEE

(MEF iR 2 ALFIEOBAA LA E L MR T — & 4£(1992)

(k) S St AR e T AR R . BEAH L2 R 2R T — &

Hedtke et al., Toxicity of pentachlorophenol to aquatic organisms under naturally varying and controlled
environmental conditions, Environmental Toxicology and Chemistry, 5(6), 531-542(1986)

Schwetz et al., Pentachlorophenol, chemistry pharmacology, and environmental toxicology, Plenum
Press(1978)

BREEE SR IRAE T EREE U R 7 I {LFWEOREEY 2 7 31l % 1 4(2002)

ECETOC (European Centre for Ecotoxicology and Toxicology of Chemicals) Home Page
(http://www.ecetoc.org/Content/Default.asp)

PESETPE(ETE (MM | P2 KRR (1994)

U.S.EPA, Integrated Risk Information System(IRIS)

International Agency for Research on Cancer (IARC), IARC Monographs, 71, 769(1999)

Beard et al., Reproductive efficiency in mink (Mustela vison) treated with the pesticides lindane, carbofuran
and pentachlorophenol, Journal of Reproduction and Fertility, 111, 21-28(1997)

Nagler et al., Effects of sublethal pentachlorophenol on early oogenesis in maturing female rainbow trout
(Salmo gairdneri), Archives of Environmental Contamination and Toxicology, 15, 549-555(1986)

Blaise et al., Determination of vitellogenin-like properties in Mya arenaria hemolymph (Saguenay Fjord,
Canada): A potential biomarker for endocrine disruption, Environmental Toxicology, 14(5), 455-465(1999)
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[27] RV (FFPFL)=TAFNZ—FTNVIEH (FTLXFVEORBEN 120515 FTDD
») (CAS B§FE 5 : 68551-12-12)
[27-1] RYFFVZFLU)=FTFI V=T VH (EEEN 215 14 ETOHD) (CAS
B HFE S . 9002-92-0)
(¥Rt 17 SFEFRA A - AE]

- S
e ik
EEEC L VER SN HHED LW E TH Y . AW~ ORENRE S, BRET TOREIZEY
HLIEMEFHMERND D10

- AN K Ot R
AENZONWT 8 M 284 L. W TERAE 264ng/L 0 123U T 5 M 3 i TRt S, Mt fs
1% 1,000ng/L £ TOHPHTH - 72, WBF1 57 AEEEICIE 10 HUSA2FHAE L. B THRE 5,000ng/L (28T
10 M T TR SR o Tz,

O RYVAFvZFLN)=TAFNZ—TNVE (TAFNVEORERRE, BEEEN2NL8ETOL D)
DRI

XA . o H A .
FEhtE Wik MRS R TR
KE (ng/L) S57 0/30 0/10 nd 5,000

O RYAFLVZFLN)=FTINz—F )V (EREI2NHIAETOH D) ORI

s L W T I
RV (X2 FLU)= R FFoLz—F/VH (BS
EA2NBIAETOLD)
17 915  3/5 nd~1,000 %264
WERIZLL T D L B0,
D(FFVEFLU)=RTF LT —F L 17 015 0/5 nd 29
M) (FFT=FLU)=RF Lo —F L 17 015  0/5 nd 17
FRIAFVEF L) =RTF AT =T b 17 116  1/6 nd~50 21
KE A AFVITLU)=RT V=T 17 4118 206 nd~100 19
(nglL) FHFFZ=FLU)=FT Iz —T L 17 3/13 2/5 nd~55 18
AT R (FF VT L )= RF VLT —F )L 17 6/24  2/8 nd~450 18
FUH(FFRTTF L) =R F LT —F L 17 6/15  3/5 nd~88 16
JF(FF VT L)=RT I —T )V 17 6/15 2/5 nd~130 23
FHAFTZF L )= RF Lo —F )L 17 8/15 3/5 nd~130 19
T (AR TF L) RF LT L 17 8/15  3/5 nd~130 20
RFEH(FF T F L )= FF Iz —F L 17 9115  3/5 nd~140 20
N FH(FFTTF L) =RF LT —F )L 17 9/15 3/5 nd~120 20
FRITFHFFLTF L= RF LT —F L 17 8/15  3/5 nd~120 24

() IIMET LRBEG D & ot FIRMEO S ZEH L7z, ok, ZbEd FTH2EETH->ThH nd &322
LRVERDRD D,
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(25 RV(AXT2FL)=T XN —T )V (TAFNVEORFERNF 12705 15 £TOHO) ]

- A i
R -TAR
‘PRTR &£EitHHEH &
<Ay R

<R M ME

* BEARRI SBT3
- ERGEEE

&

IR

752
=

B
& >
NS

- JE
<
LA

) il
e ik]

D LHEHT Y a Y OAALH. A 2 XBEROSEEA, LS - EIERSOFAL - SEH. AL
FIVA FRERUEEA, BRI, HEN LA, FEEMAENSL. BT AH?

. REE

: PRTR & 1C L B HkH - BBhE : 1,387,046kg (TFRE 16 £EJE) Y

o RAOyRME sk (GRBRIYI R 4 0 R L 9B & 30mg/L, 15145 T2 100mg/L) BOD(74%), TOC(44%).
UV-VIS TORIENE(62%)) 2,

. 24 BCF: 310 (0.2~06mg/L) (¥ FF(FFv=FLL)=RFvrm—FL) ¥
24 BCF:220 (0.2~06mg/lL) (F27Z(AFT=FL)=RFFilo—F1)
2 BCF: 43 (0.2~0.6mg/lL) (~FHTFH(AFLZFLI)=FFirz—F1) 9
7 )L—3 /L BCF : 700, 800 (0.02~0.2mg/L) (~F X (AF L TFLL)=F FTFF N T—F
) 9

: REE

: LOAEL=50mg/kg/H : 13 B G L2y ¥ (ANFH(AF =T L )= Tz —T

Ny AFXY(AFTZTFL )= R T UNLE—T ) AT H(AFFZFLU)=T T
FUNT—F )N ANTE(AFTTF L )= 2T —F VRAY) ©

: REE

. REE

. LDgy=533~9,800mg/kg : 7 > ~ (F&H) 7
LDsy=710~1,180mg/kg : 7 H % (#%&p) 7
LDs,=1,170~7,600mg/kg : ¥ 7 % (&p) "

IEEE 2 455 2 W, MATHH L RAIRE 1. F—MEEEmE 307 RVFEFv=FLo)=
TIFNT—F )b (TIFLIEDORFEN 12775 15 FTO L DK REDREWIZES, ) )

1) AfbET2ER@E, 15107 D154 (2007)

2)  (UNLFWERHEAT RS . (LB et (N — R)FEHE— R

3) (MBS FHG RN AR . B E L SR T — 4

4)  Wakabayashi et al., Bioconcentration of alcohol ethoxylates in carp (Cyprinus carpio), Ecotoxicology and
Environmental Safety, 13, 148-163(1987)

5)  Bishop et al., A critical comparison of two cioconcentration test methods, Aquatic Toxicology, 707,
61-77(1980)

6) Brown et al., Safety testing of alkyl polyethoxylate nonionic surfactants 1, subchronic studies, Food and
Cosmetics Toxicology, 15, 319-324(1977)

7)  Benke et al., Safety testing of alkyl polyethoxylate nonionic surfactants | acute effects, Food and Cosmetics
Toxicology, 15, 309-318(1977)
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[28] RV (AFv=FL )=/ =Tz —TVHAEEGEN 2L 15 FTDLHL D) (CAS
BERF S 9016-45-9)
[28-1] V(AFvFLL)=/)=ArT =V —FT )V
[28-2] FU(AFvZFLLV)=/)=NT =T —T NV
[28-3] T hI(AFTZFLUV)=) =T 2=V —T VIR
[28-4] R EF(HFFTZFL)=) =T 2=V —T )V
[28-5] ~FHY(AFTZFL)=) =T 2=V —T VIR
[28-6] ~FH(AFVTFLUV)=) =T 2= T —F NV
[28-7] A7 Z(AFTZ=FLV)=) =T 2=V —T VR
[28-8] /T (AFTFL )=/ =T =V —T)NVEH
[28-9] THHEFTVZFLV)=) =T 2= —T NVEE
[28-10] Vo T AH(FF VY F L )=/ =)V T == )L —T )VHH
[28-11] FTFHFFVZFLI)=/) =NV T 2=V —T )VHH
[28-12] RUTH(AF TV FLU)=) =)V T 2= )v—TFT VIE
[28-13] T R IT (A XV ZFLU)=) =V T 2=V —T VR
[28-14] RV EFH(FAFVFLU)=) =NV T == )b —T VR
[Frk 17 SEEERRA LA - KE]

- HEEIHH
EMENZ < BOMIET, RET CTOREICETLERE[OILENRDH D20,

- HENE L O R
HREIZOWTAFE & L TIER LT EER D TOMAE TH D 7 HUSE2FHAE L TRRAE 44ng/L
WZEBWT 3 S 3 S TR S A, BHHEEPHIE 18~150ng/L Th -7z,

ORIV (AFRvxFL)=/ =T ==/ —7 )V (EEEN20HISETO L D) OFHMKN

FEhE RRHISEEE . T
Sk AR T
RN FFvxzFLy) =/ =V T7 = )L—T )b
(EBAEN2NGI5ETO L D)
17 9/9  3/3 18~150 %44
WIRIZEL T L350,
PHAFVZF L)) AT 2= —T U 17 1313 5/5 51~330 3.7
NI (FAFvxFL )=/ AT 2o —F L 17 16/19 6/7 nd~220 4.2
TRIAFTVETFLU)=) =NV T 2= —T VS 17 14/17 5/6 nd~130 1.8
NUB(FAFTVTZF L)) 2T 2= T — T U 17 1116 5/6 nd~120 34
KE AFP(AFTZFLL)=) =T 2= —T U 17 9/16  4/6  nd~90 3.7
MGIL) T r (o mF L)) 2T == T L 17 816 466 nd~94 38
FIHA(FAFTTF L)) =N T == —T VS 17 1117 4/6  nd~96 2.7
) FFEFZF L)) 2T 2= —T VR 17 7116 3/6 nd~87 2.3
FHAFTTF L )= =0T 2= —F LS 17 10/16 4/6  nd~85 24
TUTH(F R ET L )=) =T 2= —T VA 17 7/16 416 nd~73 3.6
KFHAFZF L )=/ =T ==V —T LIF 17 6/16 3/6  nd~59 2.6
M) FHEFZF L)) =)V T 2= —T )LSH 17 716 3/6 nd~38 2.4

T IITAAF VT L )=/ =T 2= —T VR 17 416 2/6 nd~28 4.3
NRUBTFH(A XV ZF L)) =T 2= —T VA 17 112 14 nd~12 35
() XIIXEE ERBEARZ L OB FIMEO G2 Lz, Z0ed, Thbix FEZEETH->TH nd & 1%
ROBRWGENRD D,
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- BREZAE O A oD B ARG SR

NOWRELL P SRR AT

T HH AR
g eI @ n
AR AR Kl Hi TR & B R T R AE
- 14 6124 6/24  nd~9,500 100
S S =) =AT ==
THEFRYET V)R =T =) 15 1575  15/75  nd~11,000 100
T—7 )VHH
16 4175 475 nd~11,00 100
14 324 324 nd~1800 100
1 3 AN=) =) = !
PR =T L)z =7 = 15 1275 12775 nd~7,600 100
LT —T LR
16 575 575  nd~1,700 100
. 14 224 2024 nd~1,200 100
S L=/ =
ThTAX LT V) =T 15 10/75  10/75  nd~8,800 100
— ) —T )VER
16 475 475 nd~700 100
14 24 124 nd~800 100
2 D A=) =)L
AT ET V)R 2T 15 14/75 14175  nd~7,600 50
=T —7 )V
16 12175 12/75 nd~370 50
14 24 12 nd~500 100
D A=/ =)
NEVH R L ET L) =T = 15 14/75  14/75  nd~7,000 50
=)= —5 )L
16 175 1175 nd~220 50
) 14 24 12 nd~300 100
D A=/ =)
NTIAX LT S)E ) =T = 15 14/75 14175  nd~8,000 50
=)z —F )V
16 875  8/75 nd~150 50
12 24 12 nd~100 100
N LY==
. i Zi(f:iéﬁ T/ =T 15 15/75  15/75  nd~8,500 50
(ng//L) > 16 9/75 9/75 nd~190 50
i . - 14 024 024 nd 100
//vi(—z:i;ﬁ; [SCa it 15 15/75  15/75  nd~9500 50
= 16 7175 7175 nd~160 50
) 14 024 024 nd 100
5 s N =T =
LT 15 16775  16/75  nd~9,600 50
= 16 8/75 8/75 nd~120 50
— - N 14 024 024 nd 100
T (f?;jﬁ; TeEs=RT g 14775 14175 nd~9,300 50
== 7R 16 475 4175 nd~110 50
M ] \_% 1 04 04 nd 100
FZHAF VT L=/ =hT = 15 12/75 1275  nd~7,600 50
= xz—7 )VEE
16 475 475 nd~90 50
: 14 024 024 nd 100
A D A=) =
MY . 7 (fj;*; Tz =mT 15 175 1175  nd~5,600 50
T 7 16 2175 2075 nd~60 50
. - 14 024 024 nd 100
D o)==/ =)t
;i o 7 (f:;;; TreEs = 15 75 975 nd~4,400 50
- i 16 0/75 0/75 nd 50
R ) 14 024 024 nd 100
: ; L)) =
o7 f; 7 (f:;; Tr=s = 15 6/75 675  nd~3,200 50
- i 16 0/75 0/75 nd 50
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(25 RIAFTTF L=/ =Tz —F)VH (ERER 21515 FTOHD) ]

- A bZs
cEPER - AR
* PRTR &£5HHEH &

oy R M
S M M

« BRI 53 Bl R
- ARG
<FE N A M

L =74
e O

Ak E M E
) il
HesFis]

e L]

SR, BH. 3 r 2 ) — FOESETR, 2L T ORER . A v X mising 2
o B RAE  OSERR 10 4R 13,287t (U3 12,691t, B A 596t) Y
: PRTREEFHER (kgiE) ™

" B B A TR BRI .
FE TR TadonAs | b | my | B et | DTS
2001 11,396 294,844 4 740 306,983 1,760,318 2,067,301
2002 12,275 97,905 0 63 110,243 1,493,674 1,603,917
2003 13,588 73,202 0 27 86,817 1,144,785 1,231,602
2004 5,521 78,784 0 0 84,305 1,027,158 1,111,463

PR (F RV F L)) AT o=V (BEAEN 3025 50 TOH D) ¢ HEA RN
(Evey: GRBRWIR 33EM. #eBRWE 30mg/L, JEME75UE 30mg/L) BOD(0%). TOC(10.3%)) ¥,
COBMEMER RO UMW I S (= BCF : 0.2 K (2mg/L. 6 #R) . 1.4 Kii% (0.2mg/L.

63 ) ¥,
D NEE
N
D ARNEE
: 48h-LCs=0.11mg/lL : 7 I (FE/ (AF V=T L )=/ = AT 2= V=T VARV (FF =
FL)=) =T == —TF VEORESY) Y
96h-LCso=10mg/lL : 7T 7> v T b (VF(HAFTZFLU)=) =V T 2= V=T VHERT
HAFTTF L)) AT == —TF VEDIREY) ¥
96h-NOEC=8mg/L : AL I AV FEH (/ F(FAF L oFL )=/ =7 == LT —F LHH) ©
96h-ECso=12mg/L : AL I BV FEH (V F(FAFvxFLi)=/ A7z =Lx—F %) 9
VN2

EH24F 6 H, B _MEHEILEYE (a-(/ =NV 7 z2=2))-w-E FEFURY(AFF L)
BRIV (FFvoFL )=/ =T z=)LT—T)) )

IE5E 2 455 2 T, MATDE 1 &BIRE 1 F—EEEFWE 309 KU (AFv=FLi)=/=

VT =)L —F)L)

1) EREEEERE. PR 10 FEBAAL AW E ORGE - i A RIZ B 2 FEREN A (1999)

2) AL T AW, 14906 DL PE 5 (2006)

3) (MBS EHG RN AR . I L E e e SR T — 4

4)  Hall et al., Acture toxicity of industrial surfactants to Mysidopsis bahia, Archives of Environmental
Contamination and Toxicology, 18, 765-772(1989)

5) Reiff etal., The acute toxicity of eleven detergents to fish: results of an interlaboratory exercise, Water
Research, 13, 207-210(1979)

6) Dorn et al., Assessing the aquatic hazard of some branched and linear nonionic surfactants by biodegradation
and toxicity, Environmental Toxicology and Chemistry, 12, 1751-1762(1993)
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[29] RV TuEYT7z=Lz—T VIR

[29-1] B/ 7 rEY 7 2=z —F )0V (CAS B&ES :  101-55-3%)
[29-2] T wEV T 2=V —T VI (CAS B53FEE © 2050-47-7%%)
[20-3] P T REY T 2=z —F 0V (CAS BEREE : 49690-94-07)
[29-4] T FTF T eV T 2= —F LHH (CAS BRiFE S : 40088-47-9)
[29-5] Ry FZ T VT 2=z —F )V (CAS BEE S : 32534-81-9)
[29-6] ~"F YT aEY T 2=/ —F VHH (CAS BRiFE S : 36483-60-0)
[20-7] ~FHTHEYT 2= AT —FVIF (CAS B&EE : 68928-80-3)
[29-8] A7 Z# T uEY 7 =)z —TF )V (CAS B&E S : 32536-52-0)
[299] /FTREYT ==z —F L8 (CAS BEEE : 63936-56-1)
[29-10]1 T H 7T REY 7 2 =)V =—F )b (CAS B &&= : 1163-19-5)

DS 4-F ) T OEDT 2= )L —T )L DI DG

¥ 44T OEY T 2= T —T L DI DB

¥H234- M) TRV T = =L —T L DI DGR

[SErk 17 SRREFAA LA « KE]

- HEEIHH
FREAMEARIG I EIZ BT 2 A by 7 380 55K (POPs 56K0) MG E Ot & L Cilim S LTI 0,
BREET COREIZEAT R EGOBEND D720,

- RN K Ot R
[29-1] £/ 7 rEY 7 ==L —5 L (PBDE#L, #2 }U#3)
KEIZDOWTATE & LTI 17 FERUO CTOFETH Y 2 Ml 2784 L, B FERAE 0.25ng/L
W IZRNWT 2 AT TR SN o Tz,

O E®/7vEV 7=z —F VEORIER

b i R AR .
WAk S Wtk i1 FRHHEDH B T ERAE
KE
(ng/L) 17 0/6 0/2 nd $%0.25
(1) XITIIER ERBAR S &L OME TREOGFHATH LTz, 207D, ZhbZ TRIZEME TH>Thnd &3k b7
WIEEDRH 5.

[29-2] 7 mEY 7 ==/L=—7 LS (PBDE#7, #8, #10, #11, #12, #13 K U#15)
KEIZOWTAMA & U TR LT FEARD TORA TH V) 2 #2254 L T FRAE 0.082ng/L
@ IZBWT 2 S AT TR SN o7,

O Y7uEV 7=z —T VEOBETRD

e b e 1 Fi HH A -
LKA FE it A Ktk e U ant i3 R R
KE .
(ng/L) 17 0/6 0/2 nd $%0.082
() XIIHFEE ERBEEZ & OB TIREOAFZTLHEH L-, 207, 2 bE FTRAEMETH-TH nd 1T 57
WA RD D,
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[29-3] N T uEY T ==/ —T7 /LSH (PBDE#17, #25, #28, #35 X U#37)

KBIZOWTARE L UTTER 17 FEERID TOMETHY 2 S 2FHE L. B TFERE 0.071~
0.086ng/L ™ [ZFRWT 2 HEE T THRIHSE AR o7z,

O MIT7eEVTxz=z—T VEOBHIRI
ik MR HRHHH I B IR
Wtk o
KE .
(ng/L) 17 0/6 0/2 nd 2%0.086
() B LR = o FRED i 5 R L, 0k

L INOETELEETH>TH nd L1372 67
WIRERH D,

[29-4] 7 b T 7 nEY T 2 =/)L=—TF )LFH (PBDE#AT, #49, #66, #71, #75 N U#77)

KENZOWTARFE & L TIEAR 17T EERYIO COMRETH Y 1 HSZFE L, B FERME 0.14ng/L
WAZ BV TR SR Do 72,

O FTFI7REYT x=)Lx—T VEOBHRN

i e Eesy *ﬁ Hj%ﬁ};f P
JUXEN FEhtE Ktk e F HH i P R A
KE .
(ng/L) 17 0/3 0/1 nd $¢0.14
(E)ﬂ i@ﬂhﬂkw L OB FIREOAFZRE L7z, Z0d, 2o FRIZHEE TH-oThnd i3/ br
ENH D,

[29-5] R HF T uEY T = =/)L=—7 /LSH (PBDE#85, #98, #99, #100, #102, #116, #118, #119, #121 } U#126)

KEIZHOWTAFAE & LTI 17 EEN WD TORETH D 1 #5254 L, Bt FHRE 0.32ng/L
@WAZRBW TR SN o T,

O Ny Tuel7 =L —F VEOBRHIRN

e - F HH AR B "
LA FEhtEE Wk i K HH R R F T R
KE %
(ng/L) 17 0/3 0/1 nd 30.32
(1) XIIHEE EREERZ & O T IREO &G 25 Lz, 2ok

W, bz FELZEETH->TH nd &322 572
WIBAENRD D,

[29-6] ~FH T rEY T = =/)L=—7 )LJ (PBDE#138, #153, #154, #155, #156 } U#166)
KEIZ

[ZOWT 1 S ZFRAE L. B FRRE 0.27ng/L @ (2B W TR S e o 7=, BEF 63 121X
50 HuR 24 L, e FER{E 40ng/L (2

BWTERE 17 F£E L F—0 1 #5253 50 #52TTHRE S
N7einot-, BEFN 62 AEEEIT I 25 MR 23R4 L. Fri FERAE 40ng/L (23T 17 4EFE L [Rl— o 1 HE
NAETe 25 ST THRE I o7,

O ~FHTeEY 7=l —F LVEORHRM

PR SRR 1%fMﬁEﬁﬁ IR R FIRGE
KE S62 0/75 0/25 nd 40
(nglL) S63 0/150 0/50 nd 40
17 0/3 0/1 nd $¢0.27
B IR LARAE S L ORI FRED AT &R LT, —0rh. TRbZ THAMIECh>Th nd & 1372 b7
WIEAENDH 5,
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[29-7] f\7°§77°1:l¢E“/“7:::/I/I**‘7”/I/iE (PBDE#181. #183. #184. #190 & UW#191)
HREIZOWTARFE & LTI ER 1T EERY DO TORETH Y 1 #5248 L. B FERAE 0.10ng/L
W ZBW TR EN o Tz,

O ~THToeV7 =L —T ) VEOKHIR

e b e 1 Fi HH A T
LKA FE it A Ktk e U ant i3 R R
KE .
(ng/L) 17 0/3 0/1 nd $%0.10
(E)X i@ﬂiﬂ A Z L OB TIRMED AR ZFH Lz, 2070, ZNbHZ2 FTRZHEETH->Th nd &322 674
BIRH D,

[29-8] A7 # 7 waET 7 ==/)L=—7 )LIH (PBDE#196, #197. #203 K U#204)

KEIZDWTEEY T D [AGARZ T~ Tl L7 HRid7e vy, 2Fpk 16 AREEITI3 38 M A di A L, Feit
TREAE 3ng/L (238N T 38 HiuS 4T T S ds- 7z, BN 63 4EFEI21E 49 MG 254 L. MH FIRE
70ng/L 123\ T 49 R A2 T TR S e o7z,

O A7 2 7Tuxy7 =L —F VEOBHIRN

e R o
ik SRR it g TRHEIE R R
KE S62 0/75 0/25 nd 100
(ng/I) S63 0/147 0/49 nd 70
15 0/114 0/38 nd 3

[29-9] /7 uEY T ==/ —7 /LFH (PBDE#206, #207 K U#208)
KEIZDOWTAMAE L LTI 17T FER YO COFETH Y 1 #2784 L, R TERME 0.72ng/L
W AZRBW TR SN0 Tz,

O 7F 7y 7=z —F VEORHIER

b i R AR .
AR eSS 3 K lk Wi FRHHDH AR T ERAE
KE .
(nglL) 17 0/3 0/1 nd $%0.72
(B XIITEE LFAEAZ L O FIRMEO SR 2L Lz, 207D, Zhbax FTELEETH->Th nd &35 7%
WIRERD D,

[29-10] TH 7 BEY T = =)L =—F )L (PBDE#209)
KEIZDONWT 6 Hisi R4 L, B FERME 1.3ng/L 128\ C 6 M & T TR Shanor, 2721
BRE L7 T IREATG 72 23 SRR 2 Re 3 28 b b o 7o, Wik 14 fFEEICIE 38 MR 2 FiA L. ARt
TRRME 120ng/L (2350 T 38 HiRH 1 HS TR S, MRS IL 590ng/L £ COHPTH -7z, Fhk
17 R RE &SR 14 R EE ISR AT o T2 [f— 0 4 HUS ClIW T b it S o 7o, PRk 8 T 11
HoS 2504 L. B FRRAE 200ng/L (2B W TR 17 4R L [/l —o 1 G2 & 11 i & T TR S
ot
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FHTHEY T 2= —T )L OB RN
e TR e
JUREN FH A . Hi fok HH &t o H T RRAE
S52 0/15 0/7 nd 200~2,500
S62 0/75 0/25 nd 100
KE $63 0/141 0/47 nd 60
(ng/L) 8 0/33 0/11 nd 200
14 2/114 1/38 nd~590 120
17 0/18 0/6 nd 1.3

[2% . RV ToEY 7= 1o —F U]

1) Frepbd— - PEEHINR O PR, (LA E OGN ) 2 7 SHEE

- H g s BRI Y
- APER - AR =
- PRTR&3HEHE  : PRTIREFIEE (FH7rEY 72l —F L LT)  (kgiE)
o J R A Ja AR o
FE TR [ammAR| | my | AeF | ek | DRSS
2001 2,702 879 0 0 3,582 - 3,582
2002 1,003 533 0 0 1,536 - 1,536
2003 34 1,213 0 0 1,247 - 1,247
2004 4 1,950 0 0 1,954 - 1,954
5 R M D AV AT REYT 2= =T )b #ESMiEME (Closed bottle 75 (4 3[#) BOD(0%)) 2.
TATREY T == —T )b BN (RRUERE GRERIIT 2 M. #5i'E 100mg/L., &
1592 30mg/L) BOD(0%)) °,
<R M M : 2)‘*“4?7“1:1:&“/“7::/v1~?/v: =1/ BCF : 5K (60mg/L. 42 A) . 50 Ki# (6mg/L, 42 A)
- BEORRIZYBE T D TFATREDT 2= —T )b s KK 0%, KE 0.28%. 11 96.88%. KE 2.84%"°
- KRB : NOAEL=1mg/kg/H : 2 FFRNREEH G L7= T v MTBWT, MRS - BRI - RYEE - B E
- RE - MR ENRE T rEY 7o ra—50) 9
NOAEL=251mg/kg/H : 90 HFR O G LIz lET v MIBW T, FFOBEEOFHE, I ofiEEEE
R (A&7 eV 7o r—50) 9
LOAEL=5mg/kg/H : 90 HRERD&EE LT v MIBWT, HOBEOFHE, IFOMHRISE
BTR (A7 27 vExY7z=1o—51) 9
NOEL=8mg/kg/H : 30 HREEEH G- L7727 v MR W T, FiEX TH7rEY 7 2=Vz—T
) 9
LOAEL=80mg/kg/H : 30 HFRfHI G L7 » MW T, iR (Fh7rEY 7 2= o—
Fa) 9
NOAEL=1,000mg/kg/H : 4RI 20 HEROE LG LT v MW T, £hiElE (THh7eE
VI x=)lz—F,)) 9
NOAEL=0.6mg/m®: 14 Hf#] (H 8 Wfil) WAIRE LT v MCBWT, fFElE (Fh7rEy 7
=T —5,) 9
S T/ VAR S IARC#HL : 7 —7"3 (AN T A2RBAMITOVTIINETERY, ) FHTrEY T2
Jxr—F) D
< RE OB D RRE
- D REE
- Hl il :
Ri<E:373) B2 4F 5, F_MEGULEYE (429 TAHATREY T 2= b—T L)
Ki«=¢73 B8 2 58 2 T, MATHE 1 5AIESE 1. s (bEmE (197 TH7rEY 72—
T V)
ZE IR

FhHTaEY T =)o —

7 /1(2005)(http://www.safe.nite.go.jp/risk/files/pdf_hyoukasyo/197riskdoc.pdf)
2)  Schaefer et al., Octabromodiphenyl oxide (OBDPO) - Closed Bottle Test, Wildlife International Ltd.(1996)
3) (WML FWERHmAT e, (a2 et (AP — ) FHlis— F(2002)
4)  Swedish National Chemicals Inspectorate, Phase-out of PBDES and PBBs, Report on Governmental
Commission(1999)
5) EREARBELERALFYEEEHEREEPRTR 7 —% (CFk 17 4 3 A 18 HAR)IZ L Y EUSES

2-84



ETFNERWTHEE, ) (2006)
6) BREHRERETRED X7 FME, LFEWEORE D A 73 M 5 2 %(2003)
7)  International Agency for Research on Cancer (IARC), IARC Monographs, 71, 1365(1999)
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[30] N-AFNLT =V (CAS%E&HEE : 100-61-8)
(SRR 17 FFEREEL : KE - EE - 9]

- FEEAE
b
LELEDORATRBUC DOV TRE A MZ D472, FREEELFWETHL OO, YR ENFE
100kg Kl Cd 252 &b, HIEETWE & L TORFELZRFTT 5720

- AP KOG R

AREIZOWTIE, 7 MR ZFRAE L. M FRE 12ng/L I2B W C 7 ST TR SN o7z, ik
2 FEFE 1T 26 MR A A L B T FRAE 30ng/L (2330 C 23 Mt 1 His TR S, M EE 1T 93ng/L
FCOHMETH -7z, FAk 17 FE LR 2 FEICHE LT R —0 7 HE TiInT bt ani
Mo Tz, BRI B AT 4 s 24 L. B R ERME 80~600ng/L (235 T 4 #i5 4 T T S u787n»
> 72,

JEEIZOWTIX, 9 MR ZFRA L, AR IR 1.2ng/g-dry (28T 9 M2 C TR SR o 7,
YRR 2 AREE LTI 26 S A2 FRA L, R TFERAE 6.7ng/g-dry (235U )T 22 Mg b 2 S TR S, R
FEI 14ng/g-dry £ TOHIFATH o 72, WK 17 FE Lk 2 FEEICRE Z T 2[/— D 8 S D 5 B
Fk 2 ARPEIT 1 MR ORI S AL PR 2 AREE O B AN TR 17 RO FIRELL L Ch - 7=, WEFN 51
EPEICIE 4 MR AR L, W FERAE 2~8ng/g-dry (233U C 4 Higirp 2 M TRt S 4, BRI
12ng/g-dry £ COFPHATH - 72,

EWD 5 HEEICOWTIE, AREE LXK 17 FERPID CTOFETH Y 5 HuSZ2HE L, Bt
FBRAE 1.4 ng/g-wet (23T 5 MRS T TR SN0 o7z,

FFEIC OV TR, 18 M A FRA LB FIRA 1.4ng/g-wet (235U T 18 #i S 4T TR S - 7=,
Yk 2 AEFEICIE 25 HS A2 FEA U, M R IRAE 2.7ng/g-wet (2351 C 23 M 23 Bl g4 C TR & e
Mmootz

O N-AFNT =V ORI

e PR B "
AR E N o Mo T HH i B T H T BRI
K S51 0/68 0/4 nd 80~600
(nglL) 2 3/69 1/23 nd~93 30
17 0/21 017 nd 12
- S51 11/68 2/4 nd~12 2~8

(nglg-dry) 2 4/66 2122 nd~14 6.7

17 0/27 0/9 nd 12

£ - U 17 0/15 0/5 nd 1.4
(ng/g-wet)

Wy - FAE 2 0/69 0123 nd 27

(ng/g-wet) 17 0/54 0/18 nd 1.4
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(%  N-AFLT=V ]

- i@
- EPERE - AR

*PRTR #5HEH &

Ste

R (T 5
* BRI BET-
- KE G EE

VA C5

1=} B
B oxw &

o
b

g

sa o
) il
edik]
e ik]
[RBGIE]

2 3CHK

D ARG, AR, TASE IR, Bl D
CAETEOR TR E & LR Do BGE - ImABCRIE, 261t (ERR 12 4F) | R

L CFRk134) Y,
A PE R OHETAE - F0 50t CERR 15 4E Y | SRk 16 49, SERL 17 4 D)

: PRTR #3HEH (kgi4E) ™

N YT AR, .

TR Tm TaiomAm | L | e | &a | feate |PRHESE
2001 63 0 0 0 63 63
2002 32 0 0 0 32 32
2003 51 0 0 0 51 51
2004 39 0 0 0 39 39

COEEORME (REUEVE (BRBRHIR 2 WM. #BRE 100mg/L. {EM%{5YE 30mg/L) BOD(1.4%).
TOC(3.9%). GC TOHOHEH(0%)) ©,

o AKIRAENME (=4 BCF: 0.7 i, 4.1 (L.Omg/L, 6:8fH) | 1.7 K. 10 K (0.1mg/L, 6 #R) )
6)

: K%19.33%, KB 79.03%. +HE0.98%, JEK'H 0.65%"
: NOEL=5mg/kg/ HLAF : 28 HRIRAH G L7277 v MZBW T, MIROBK, Bl T, fKE R
DIET 0
© R
: PNEC=3.2ug/L ({R#L : NOEC (Mg IHzE) ) ©
72h-NOEC=320ug/L : #k#:%H (Pseudokirchneriella subcapitata) ©
48h-EC5=5,580ug/L : 44 2> = (Daphnia magna) ®
72h-EC5,=29,000pg/L : f&#% (Pseudokirchneriella subcapitata) ®
48h-LCso=38,000ug/L : # % # (Oryzias latipes) *
NS

B 2 20 5 T,  REAETEWE 399 N-AFLT=V)
TR 2 2605 2 T, AT H 1 4020 1, B ERE(LFWE (328 N-AF LT =V)
TR 2 2055 9 T, AERKIGIWE (VK 8 FREREEFERETH) (209 N-AFALT=D)

1) BRETHBRBLIRAEMERET Y 2 7 Gl AL E OBREE Y 2 7 §Fli 5 3 %:(2004)

2) RIEAH. PRTRIEREETFWEEEET —4

3) fkZIZEH AL, 14705 O£ 5 (2005)

4) AL TR WAL, 14906 DL i (20086)

5) fbZT IR, 15107 DR L(2007)

6) ()RR BT AR . BEH LA E L e T —~

7)  BREEFT. PRk 8 4R RE R R BR S i IR 3 R 5 (1997)

8) Tonogai et al., Actual Survey on TLM (Median Tolerance Limit) Values of Environmental Pollutants,

9)
10)

Especoally on Amines, Nitriles, Aromatic Nitrogen Compounds, Journal of Toxicological Sciences, 7(3),
193-203(1982)

BRETIRMEFREREL U A 7 BIAM R - (LA EEAE, (LW EOLBEERRIZOWNT

R TR A R AEIT LFZ B RWE, N- AT AT =V DT v MWD 28 HERER N #
G, LB EABRER S, 3, 195-208(1996)
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[31] N-AFAANNIVEE23-VE Rr-22-TAFN-T-XR V0] 7 T =/ (Bl : INVERT
7 v, CAS B#FE5 : 1563-66-2)
[FRR 17 FEEEFRA A « KE]

- B
(=grs
BEEDFEATIRDUZ O W TRET Z N A 2128720 | F—HEEFVETH L D00, Pt ENE
100kg Kii T 5 Z &b, HB-FIEEATHE L L TORIFEZHRFTT 5720

- HENE KO R
KEIZOWT 5 S Z2FHA L, M FIRE 7Tng/L I2BW T 5 i 2T TR SN o7, ik 4 4
FEIZIE 24 HS 2 T84 L. B FRRAE 100ng/L (28T 24 #iS 2T TR SN o T2,

O N-AF IR UEE23-V Ru-22-0AF)L-7-_ Vb7 T =/ (ANKRTT) ORHNIRG

e FRHBE o

1k geflErs U BRI B PR
KE 4 0/72 0/24 nd 100
(ng/L) 17 0/15 0/5 nd 7

[25 :N-AFILANNI UFE23-V 8 Ra-22-0 ZAF)-T-_ V07 7= (BART7Z) ]

- H W EERY . edF BhmH 2
CEFER - BAR . BATIZEERGIh LR,
-PRTRAEZHHEH A PRTRAEZHEE (kgi4E) ™

i R B R J AR

"

FE TR TatomAs | L& | mw | aa | ek | PRiESE
2001 0 0 0 0 0 - 0
2002 0 0 0 0 0 - -
2003 0 0 0 0 0 - 0
2004 0 0 0 0 0 - 0

S S N =5
SO M R
CBEARBISESTH o REE
- G wEE :rwAa(Eﬁkfomm@mmmeoaﬁ(ﬁsa)ﬁmﬁﬁbtm?y%mxwf\%%m
DR
LOEL=0.2mg/kg/H : 60 Aff (H5 H) &AL LT v MIBWT, R EPRFE -
KR BRI Eh M - R R EE R O EE - SR EE R OER EE
H’E@IJﬁﬁﬂﬁfﬁﬁﬁ%&maﬁﬁ% + JEE[E R o B B K OV B B O (KA, K5 B R
BrRHmRoEE
LOEL=0.4mg/kg/H : 4ERF OREMWIC 21 AR ARG L1277 v N OBTEMICIBW T, FER
RS TR - R B TOS TEBME OIS, REE AT TR ETTER O EE 9
LOEL=0.4mg/kg/H : WiFLHF OREMWIZ 21 AR ARG L1277 v N OB BT, HEER
RS TR - R LR TOR TEBE OARME, B AT TR AR O ©
LOEL=1mg/kg/H : 30 HER O£ 5 Uizt~ v 22880 T, FIEM O B % - FiEaiio |
B FEIGEBIEE - G E IR ORAE, FEERB O B %K - BRI Ol D
LOEL=1.3mg/kg/H : 30 H IR i 5 Lot~ 7 228\ T, SRR EE - BiE#H o B
B FIERT O A - BIEEH O B 5 - FAEEHEE - @ IO RE, FEIEHH
D ¥ - FAZEIR RS O il ®
Loa:mqmm:ﬂ%¢m14H%ﬁu&@btika%wf EIRE - FINERR B AR
it °
LOEL=125mg/kg/H : 1 ERBE AL LizA XIZBW T, iEh =) =27 5 —PIE, K
B, OTEA~ORED
LOEL=20mg/kg/H : 4RI 11 R DS L= » MW T, EEEH (B4 13)
% b OO HBE RO
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-/ VAN B N
- BE B2 5 . 48h-ECsp=2.6pg/L : I P2 =¥H (Ceriodaphnia dubia) ¥
96h-LCso=9Hg/L : I == E%H (Gammarus pulex) *
48h-EC5o=29ug/L : 4 2> = (Daphnia magna)
96h-LCgo=80pg/L : 7 /L—F/L (Lepomis macrochirus) ¥
96h-LCso=120ug/L : =1 (Cyprinus carpio) ¥
LOEC=333ug/L : A > KFEF~ A (Channa punctatus) (23 T, MAEPF o R DK
fir ™
LOEC=500ug/L : k&l > KpEF~ X (Channa fossilis) 23\ T, FEIFRTH O+ 5-—
ANT VANV « FEI O MBES f-m A N T A — VIR - BESRRTHI O IR
B-T A T VA= VIR« EESRHIOIRE A f-2 2 b T P — VIR L - EORATI SR
%EE)E‘?‘ 1Y = R - PEYFATI OO A T O PRI AR L oy s L D A
i
LOEC=500ug/L : Al#tEA > KEEJF~ X (Channa fossilis) (ZBW\T, 27— Il SIEEHIETE
FER O AE 9
96h-LCsp=680pg/L : =<~ A (Oncorhynchus mykiss)
LOEC=1,000ug/L : - > KpEF~ X (Heteropneustes fossils) 3ZHEINCIT, 2 MIFEHARSE A
RO EAE
LOEC=4,500ug/L : ki1 > KFES~ X (Channa punctatus) (235 T, JRSFE*IE & - K
BRI - M/ 7 2 AR U A — BRI DR
LOEC=5,000ug/L : k&1 > FpEF~ X (Channa punctatus) (23T, MM EE - B+
JERRA T — V2B 1T 2 — ARG REIRAEIESR - MFIER A 7 — VI BT 2 F-Hlafr
FER DA AE 19
LOEC=5,000pg/L : pk2uf1 > KpEF~ X (Channa punctatus) (23 T, NN EE - A7
— V1 RO OIREIAEESR OIRAE,  PAIEVESR RN A7(E 3 0 i 1
LOEC=5,000ug/L : k&l > RpEJF~ A (Channa punctatus) (23T, MR X 5 Fikaik
BRI O E
<AV M S LDgp=2mgkg: ¥ 7 A (@) Y
LDso=5mag/kg : 7~ b (&)
LCs=85mg/m®: 5 v k (W A) ¥
) il I
%] B2 R 5T, B MBS WE (444 N-AF VBRI UEE23-VE KR-22-D XA F L
TRVl T = B HART T ) )
WEEE 2 45050 6 TH, B _FMEAULFWE (N-ATF NI NI VEE 2,3-V 8 KR-2,2-0 A F)L-7-
b7 7= BB AINRT T ) )
e ik] T35 2 5006 2 T, MaATH 58 1 S0 1. 85 L R EL P (327 N-AF /LT )L/ Uk 2,3-
Tb FE22-PAFN-T-_V[0] 7 T =)
2R

1) BREEA. PRTRIEHREAWEAELT -4

2) RAAMWEMBERS (BHOKEERTEE - RERBERZEEER - EYVEREE), B

3) Pantetal., Effect of oral administration of carbofuran on male reproductive system of rat, Human and
Experimental Toxicology, 14, 889-894(1995)

4) U.S.EPA, Ecotox Database (http://www.cfpub.epa.gov/ecotox/)

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

6) Pantetal., Inutero and lactational exposure of carbofuran to rats: effect on testes and sperm, Human and
Experimental Toxicology, 16(5), 267-272(1997)

7) Baligar et al., Reproductive toxicity of carbofuran to the female mice: effects on estrous cycle and follicles,
Industrial Health, 40(4), 345-352(2002)

8) Baligar et al., Temporal effect of carbofuran, a carbamate insecticide in the interruption of estrous cycle and
follicular toxicity in female Swiss albino mice, Bulletin of Environmental Contamination and Toxicology,

71(2), 422-428(2003)

9) Courtney et al., Teratogenic evaluation of the pesticides baygon, carbofuran, dimethoate and EPN, Journal of
Environmental Science and Health, Part B: Pesticides, Food Contaminants, and Agricultural Wastes, 20(4),
373-406(1985)

10) U.S.EPA, Integrated Risk Information System (IRIS)

11) Guhathakurta et al., Target and nontarget actions of phenthoate and carbofuran: brain acetylcholinesterase,
kidney iodide peroxidase, and blood thyroxine profiles in Channa punctatus, Biomedical and Environmental
Sciences, 1(1), 59-63(1988)

12) Chatterjee et al., Disruption of pituitary-ovarian axis by carbofuran in catfish, Heteropneustes fossilis (Bloch),
Comparative Biochemistry and Physiology - Part C: Toxicology & Pharmacology, 129(3), 265-273(2001)

13) Chatterjee et al., Impact of carbofuran in the oocyte maturation of catfish, Heteropenustes fossilis (Bloch),

Archives of Environmental Contamination and Toxicology, 32(4), 426-430(1997)
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14)
15)
16)

17)

Chatterjee et al., Toxicity of carbofuran technical 75DB to the fertilization of eggs of catfish, Heteropneustes
fossilis (Bloch), Bulletin of Environmental Contamination and Toxicology, 55(1), 111-115(1995)

Ram et al., Carbofuran induced impairment in the hypothalamo-neurohypophyseal-gonadal complex in the
teleost, Channa punctalus (Bloch), Journal of Environmental Biology, 22(3), 193-200(2001)
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[32] N'-tert-7F/L-N-¥ 7 0 71 EL-6-(XA FILFF)-135- bV 7 P-24-V7 I (CASE
&5+ 28159-98-0)
[¥Rk 17 FEERELAE  KE]

- HEEIHH
AREAXRBOMESEELE L TRIH S TO D2, KEAY~ORENRE S, RET TOREIZ
BT o maeBonERLd 5720,

- TAENE L O H
HREIZOWTAFIE & L TIFER 17 FEERWD TOFETH Y 10 #5250 4A L. M TERE 8ng/L
IZBWT 10 s T TR SN o7z,

O N-tert-7'F/L-N-v 7 0 7' v EJL-6-(A F /)L F4)-1,35- b 7V -24-UT I OHIR

I T HH AR -
LR FEHAEE Kk i It il B TR A
K'E
(ng/L) 17 0/30 0/10 nd 8

(2% : N-tert- 7 F/L-N-2 7 2 7 a EL-6-(A FNTFA)-135 b U TV-24-TF I ]

- H o fREEREE?

- AERER - AR 0 REE

‘PRTRE&EFHEHE 2oL

S S i Y - o

I ME M TR

< BAERISECTH 0 B

- REREEEE 0 RN

¥ N A M TR

< fe % B . 72h-ECs=0.0019mg/L : A 71 #E¥H (Scenedesmus subspicatus) ¥
96h-LCgu=0.79mg/L : =<~ 2 (Oncorhynchus mykiss)
96h-LCso=2.6mg/L : 7 2% (Americamysis bahia)
96h-LCg=2.6mg/L : 7 /L'—=/L (Lepomis macrochirus)
96h-LCgp=6.9mg/L : > —F A~ K3 /— (Cyprinodon variegatus)

CAME M E 0 AGE
) il
25 3K

1) U.S.EPA, Ecotox Database (http://www.cfpub.epa.gov/ecotox/)
2)  (MKERENITEL o F —HFPEXOKENTZERT AR, MIEKEBEEHIE D REDMHNT SN T,
WS NGBS, 3. 8-9(2005)
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[33] 2-A FFV-5-AF LT =V (CASBREES :120-71-8)
[FRk 17 FRERELELE - KE - EE]

- EAP
b
EEEDOTATRBUC DOV TR ZINZ 2104720 . H-HEEELEWECHL OO, JRHIENF
100kg Afiti Cd 2 Z &b, B —FfEENTFME L L CORI LM T 2720

- AN KOS R
KB OWTIE, 8 MM AFRA L, Mt FIRME 32ng/L 12350 T 8 Mk rf 4 HS TR &4, WL
X 57ng/L £ TOHFPATH 72, FHEF1 60 AEFEICIE 9 HUSAZFHA L, M FERE 600ng/L (23U T 9 HiL
AT TR SR oT2,
W T, 6 M7 L. M FIRME 6.0ng/g-dry 1250 C 6 Hi54 C THR SR ieho Tz,
WEFD 60 FFAE 1213 9 R 23 L. M FIRME 30ng/g-dry 123\ T 9 ST TRl S ed o7z,

O 22ABFXVUEB-RAFLT =V ORI

R T AR -

LA FEhE - i T HH A B B T RR A

KE S60 0/27 0/9 nd 600

(ng/L) 17 6/24 4/8 nd~57 32

5 S60 0/27 0/9 nd 30

(ng/g-dry) 17 0/18 0/6 nd 6.0

[B%& 222 FFLB5-AF LT =1 ]
- A W PREMAER (PR oI B, a Y= BE VD UFI )T A RMAA ALy

~ BBN %)
- EPER - AR PRk 124 500t (MEdE)

AEPEBOHEEAE - 500t (PR 154 Y | Pk 16 45 9)
-PRTR &£#tHEH &« PRTR &SR (kgiE) ™

N T T A AR,

TR Tom TarmAm| L | mw | &E | ek DRSS
2001 0 0 0 0 0 - 0
2002 0 0 0 0 0 - -
2003 0 0 0 0 0 - 0
2004 0 0 0 0 0 - 0

<y M EEOEME (VRS GRBRIAM 2 M. HBRE 100mg/L, 1EMEVSYE 30mg/L) BOD(0.7%). GC
TORHEM0.7%)) °,

< HME M IRIEMEME (2 BCF: 25 K0, 46 (2mg/L. 6 M) . 2.5 A9 (0.2mg/L. 6 ) ) ¥,

< PERBIES TR o REE

CXERE RS Rt

<H M A M IARCEHM - Z—7 2B (NITxt L TRAAMENR S 21 b, ) D

GO =B - AR S N 3

<A M T ME % . LDsp=1450mglkg : 7 v k (f&p) 9D
- Bl il I
(kg iE] /;E% 2 5TIH, B FREARLEME (416 2-A RFTEAFALT =T V)
Ri4=g: B2 2, MATHHE LEAER L, F—HEE/FWE 344 2-A MFT5-AF LT =

Ur)

2B ik
1) A TEERA®AE, 14102 OB (2002)
2)  BREEE. PRTRIBHRECFWEAENT —4
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b5 136 HRAE, 14705 OB 4h(2005)

(LT3 A Ak, 14906 L2 5 (2006)

() Bt BFAR B AT SRR RS . BEAH L P R 2V mie T — &

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

International Agency for Research on Cancer (IARC), IARC Monographs, 91, 27(1982)
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[34] 3-F—R-2-Fub=ATFNLA—"AA L (CASEHEE : 55406-53-6)
[3FRR 17 SR BERRA LMK - KE]

- P
P - P OAIE LT STV D2, RERENMTHOATW Wz,

- TN A KON R
KEIZOWTARAE & U TIT R 17 FEDD TORFETH Y 4 A 25H4A L, i FERAE 80ng/L
IZBWC 4R TTHRHESN o T,

O 3-3F3—FR2-7at= LT FNLhT—A A ~ORBHIRI

- - T HH B s
AR FE A Ktk i i T HH A B B BRI
KE
(ng/L) 17 0/12 0/4 nd 80

(2% .3-3— RFR2-7B b= LT FLH—_"AA ]

- w o P - POl Y
CEPEE - fAR 0 REE
-PRTREZMHEHE @ 7oL
<57 g M REE
<R fEME 0 TRE
o BRI 43 Bl T D ANEE
- ERG RS R
RN A M REE
<4 fle B B . 96h-LCs=67Mg/L : =~ % (Oncorhynchus mykiss) 2
48h-EC5,=88ug/L : 44 I 2> = (Daphnia magna) °
96h-LCgo=123ug/L : =<~ A (Oncorhynchus mykiss) 2
96h-LCso=272ug/L : > %4 (Oncorhynchus kisutch)
<A M FE M % LDsp=1.1g/kg 99% T ML - 7o Ml GRpo) Y
LDs;=1.5g/kg 99% T2EHIE : 5 v b (REm) Y
LDs;=2.0g/kg L |- 98%IPBC : 7H % (fk) Y
) I

2235 30K
1)  U.S.EPA, Eligibility Decision Document - 3-lodo-2-propynyl butylcarbamate (IPBC)(1997)
2)  U.S.EPA, Office of Pesticide Programs; Pesticide Ecotoxicity Database on Butylcarbamic Acid,
3-lodo-2-Propyny| Ester (55406-53-6) (2000) (http://www.epa.gov/cgi-bin/ecotox)
3) U.S.EPA, Ecotox Database (http://www.cfpub.epa.gov/ecotox/)
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@275 ik
i) ~iv) &, AHESRICEEST L LOTHL, TOMODBEIIRIT, FWH () ZiZi Ll

i)
i)

iii )

iv)

BRET R BRBE IR BR BT 22 23R . LA & BREE LA B R B A

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

BRETHBRBE IR SR BT 22 iR . LA E & BB R EAL W S i A
(http://www.env.go.jp/chemi/kurohon/)

BRI SRR BR B 22 2R TN s L - T R R = ) okt
(http://www.env.go.jp/chemi/end/index2.html)

BB, RIS FEDT =X IZOWTIE, LFTOWEEELSEIC LT,

BRI K - RRBRBERKEREERR . TFAL 16 RN MRS L A B 1) 2 BRI B ARG R OKBRED)
BREEAK - RRBRBE R R KBREERR . TRk 16 FE N WML S E I BT 2 BREEEIFAER R (KX)
BREEABRBE IR BR R 22 AR, TRk 16 RN EL b A B B 2 B9 AR AR W R IR U R A A R
BEER. HLEER— L= (PRTRA V7 4+ A—va VEE)]  UaHidet - BEE & O%E B RO
RIGERNEEEH T — ¥ ZPHEERNICA Y e — R L, BHIEZRWTEH LE L, )
(http://www.env.go.jp/chemi/prtr/risk0.html)

J
]
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5. MR A AT R E D T i

W H 4

k7 e —Fx¥—h

W+

[Jo- 7=+ ¥y
[13]12,6- P A F LT =V o
[14]34- P A F LT =1 o

[KE]
KB R /|\ VBl
1,000mL . N AR ALYy M
* P)=/T97 AN AP
AT 1) 53097 F=)de g 100mL 50mL
L Wi Hofn LT
BN BNZKEELF M)y h22mL WEL YV
10mL > 2[a] 10mL X 2]
\‘ B GC/MS-SIM

il
KRR R T

MR IRE )|
777 /-dye 200ng

RN AR T
ImMLET

DERTCE AL A E AT R S R A S ) YL

ST IEEE © GCIMS-SIM

T2 HY T RRAE -
[KE]  (ng/L)
[1] 9.8
[13] 21
[14] 7.2

TS

IRV

Carbowax 20M
25mx0.32mm, 0.3pm

[JEE]
JE AR KRR IR VA HY
i 7 #:20g T 500mL 10/0 4 ”L” ; g / .
P)=vT97° AN AIFIMN me=om

7=Y/=ds 1ug

L Wi HFn VAR H
BNt BNKEE{LH ) 74 v ymnigy
10mL X 2[=] 22mL 10mL X 2[H]
\— JiiiK T GC/MS-SIM

EFONARIT

MK BTN A /l\
ImLET

Yy AN AP
7eF 777ty 200ng

DRI AL A B TR e AR A S ) YL

ST IEEE © GCIMS-SIM

T T R
[E&E]  (ng/g-dry)
[1] 3.3
[14] 0.7

SIHTERAE

BT A

Carbowax 20M
25mx0.32mm, 0.3pum
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WA 4

ET B—F ¥ — &

W+

[213-7 2 /-1H-124- U 7/ —

(7 hr—)

[kE]
KR [ AR i
200mL Sep-Pak Plus AC-2  25%7v&=7/K//nuifivb/7Eh=})
10mL/%y (10:9:81) 10mL
L e LC/MSIMS-ESI-"RY T 4 7

EFRNARIT
ImLET

RS AL W E Sy BT IE B e i A s 3 ) HEHL

SSHTIEER © LC/MS/IMS-
ESI-KYT ¢ 7

T2 H T RRAE -
[KE]  (hg/L)
[2] 12

GINTSRAE

7 I
Discovery HS F5
4.6mmx250mm, 5um

[ ]
JEERAR ERERE T Gy SRy
i FH10~20g 2%73=77K10mLx2[m] v punAh/smL

L

[EiEE i

IR Y

Jays]

Sep-Pak Plus AC-2(FiIEXIZ  ks#lk10mL

Sep-Pak Plus PS-2% ##5¢)
10mL/%y

25%7VE=T K madv AT =R W
(10:9:81)10mL

EFRN AR T
IMLET

RS AL A E Sy BT LB e i A s 3 ) HEHL

LC/IMS-ESI- R T ¢ 7

SIHrEEL © LC/IMS-
ESI-HKYT 7

T BRAE -
[IE&] (ng/g-dry)
[2] 0.4

GIMTSRME

AN
Discovery HS F5
4.6mmx250mm, 5um
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WA 4

ET B—F ¥ — &

W+

[B12.2-{A Y Tty F X
[26- V7 vE-41-T7=1)
TR H =

[kE]

ARERE —/ wiH | kR o Bk

500mL ARELYY FEHKks0mL X 28] MEKEREES M) 7A
100mL

S Tal) Ik T A e i
= | ° ] =]
3 PR aEraNe T e i

3~BmLET Vet - v 7moph/50mL ML Gl

Vs 2 7L Jenig(2:98)80mL

T™MSfk |~ #E @ H ©E& | GCIMS
DMF 200uL /l\ BEHEN AR T ~¥#v 0.5mL
BSTFA 200puL

MMV NI
7477+t 20ng

THEA RIS EEAL A E Sy WL e i AL i 35 ) EHL

S EEL © GC/IMS

TR T BRAE -
[KE] (ng/L)
[3] 20

SIHTERAE

/AN

2%Dexsil-410
1mx2-3mm, 80-100pm

[EE]
FORTRE ﬁﬁ g kTS
ImAER30g  pp/-p100mL  REEIK600ML kLK

y* JumAfy100mL  50mL X 2[A]

— K
K T ) 7:‘

YHE Gt 7DU€)/I/73§.ZA YHH G5

NT:::} N L.

T TN 1 o <M L

Tt STy TR
3,-\_,5m|_i~fc\ /5"5‘(% Y Jawik/50mL []——gy__l/\"n‘f]/__y

YRH 2 TR Jeneify(2:98)80mL EHEN ARG T
TMS{E 7 [1] — ER H GC/MS
DMF 200uL T EEN AL T ~¥470.5mL
BSTFA 200pL

YN AN ATERIN
TtF77/-dy 20ng

THA RIS AL M E Sy WL e i A i ) HEHL

ST IEEE © GCIMS

e T BRAE
[[E&] (ng/g-dry)
[3] 11

SIRTERAE

Y RN

2%Dexsil-410
1mx2-3mm, 80-100pm
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Fifik-d, % 1ng

GEEBHE (AT 53 )
L gt | Y Aer | | NEAH A7 T 2 ) |
T L [ VA s P

ISSTPAEEYY M Bond Elut FL

(3:1)1mL et o ~XVIY Jun gy (3:1)4mL
VS 2 7L Jeni(5:95)5mL
MR — R LC/MS/IMS
wENSAGHT UM MRS
(5:95)0.1mL
(fa & PR 5y)
IRMERCE — R LC/MS/IMS

T b= M) VRS RLK
(5:95)0.1mL

IOMRPEN RS L P E R A E~ == 7 V) KO
[ESAE B ERE~= 27/ (CFEak154E3H) | %L

W B 4 7 o —F v — b i &5
.. SrHTIRER
[4I7p-= A kT A —L k] Y HTREE : LCIMSIMS
S BT
6ll70-=F =)L =& T A — /L Mo
[6]17c: hZ [KE]  (ng/L)
e L N o [4] 0.11
ARE AR AR e |+ W 5] 0.1
1,000mL SPEC EDS-1 455 el 5mM TEAM [6] 0.11
T MR 10my
N SN | ™ |
Cy4-17B-TANIY A=, “Cy-tAbnY, “Cy-170-2F=pxAb7 IS A
Ve o ATBEANTY F-RE-dp, °Cu-17B-A NV 0DS
A=W-3-0" Wyn=h (ATB-ANT Y A-b-fitBE-dy K Sz AbeY-3- 2mmx150mm, 3.5um
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ET B—F ¥ — &

W+

[712,3-=ARF-1-Fm /3 ) —)u

[KE]
KEEREE TS H W o R
500mL 5mL/%y 7t b/50mL
W o Bk 0 R R
v iy HEKFRERT M UL n=R) =N K V- v yunihy
150mL,100mL amLE T 5mL
45 E £ H GCIMS-MF

imL T EHEN AR T
0.1mL

YV AN ATERIN
F74Vv/-dg 5ng

TR ANST4E AL S B o I TE B JE A i s ) T

IHrEEL © GCIMS-MF

TR T RRAE
[’k&E] (hg/L)
[7] 8.7

SIHTERAE

/AN

AW-DMCS
2mx3mm, 60-80pm

[EE]
JEERE H il R EMRmE R EH
Rk 100mLx2 T s
i 7 5:100g Z‘@’% ;“%2% S Ly 7¢hy 50mL
FERI50mLC P
i R H O Bk O BR
LI v ywnipy WOKFREETN 9L v=F)-2nE V)
3~4mLE T 150mL,100mL 4mLE T
ER S OH ol H  OER GC/MS-MF
ARALYY 1mL LHEN AR T
smL 0.1mL

YV AN ATERIN
F74Vv/-dg 5ng

THAFNSTAE AL A E Sy AT IE R e i A s 35 ) HEHL

ST IEER © GCIMS-MF

o T BRAE -
[IE&] (ng/g-dry)
[7] 24

RIS

/RN

AW-DMCS
2mx3mm, 60-80pm
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W 4 4 SHTET7 B —F % — b i =
SHTEEE : GC/MS-SIM
[8lm-/ a7 =1 [kE] I
[25]p- 7 =2 F H TR -
N B B [KE]  (ng/L)
T [8] 51
500mL HERS AP 3mL [25] 35
P77 AN ATERIN
T¥}777-dyy 200ng LSHT S
PN
HP-20M
25mx0.2mm, 0.2pm
TEHE ik HGCIMS-SIM
e KT T K AR M) T A
ImLET Yy AN APERIN
7¥}77Y-d 200ng
SO B o Wi BRAS RA s 2) YEL
ZSHTEER : GC/MS-SIM
[ 7
o T BRAE -
R KRG H EMEE H O B U£E]  (ng/g-dry)
[8] 3.6
R E 20g T 500mLE Hi HERE AP 3mL
PV=r797° AN ADEIN SIMT ARt
7=)v=ds 1pug RN
HP-20M
L 25mx0.2mm, 0.2pm
B = Bk HGC/MS-SIM
EEN AT KRS M) 9
ImLE T
VIV AN TR
71777-dy, 200ng
SO B o Wi BRAS FR A s ) YEL
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SHEZa—F v —h i =
. SHRFR © GCIMS-SIM
[OIN- 2 B~ o b2 [k AR
FTFTS =N AL T 2T IR BRI
KERE H {ﬁﬁiﬁm TR A 7 GC/MS-SIM| | [KE]  (ng/L)
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1,000mL NFF/BOMLX 2[F  n—f)—n K V-4
HAbFNYL 60gURIN  FEKRREET LA 4SRN AR T ISHFLAE |
Rt A7 A
7)tv-d;, 500ng K OF DB-5MS
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TEMWRIE & L CImLIZ iR
RO EEAL = oW iR BRSS R S ) YEL
. . SHTEBE © GC/MS-SIM
[1013,3-2 7 m-44-YF X J [kE] e
A=V P o T BRAE -
ARETERA . ok o Ho OTRAME [KHE] (ngiL)
[10] 30
500mL VARV V] p=A =N K V=4 MBTFA 100uL
HEALFNLA30gHRM  100mL,50mL 2mLE T IS
e FRERT ) 74 717 A
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EAEE H ER GC/MS-SIM
EHFEN AR T LTV T

YN AN ATERIN
p -#-7z=hd,, 500ng

(R4 AL B oy T iE PR FE A s ) HEL

[EE]
sl | WBE | D | L v [ ]
B R TEEHZJ‘ A=) LTEEHZI' TEEHZJ‘ 7}(/5‘6{%
1.7 109 7L FEROK oNsge T Ak
50mLx2[m | 500mL  5ompx2[@E ¥ /eRiRy 50mL
AEEYY M 50mL X 2[e]
L 50mL X 2Ji]
e | e || i | e ||
— — — — — 7 —

FRUe gk 1] i gtz 1)

" TEhY FERIK 2NHERR TP YN
ONKIRAET PO o 500mL  somLx2f v /esisy  50mL
30MLX 2RS40y pmn gy 50mL X 2[f]
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L \ . =3l [ GCIMS
| \@,/\ - TFA - {)E'ﬂﬁ | | —_—
JiE7K 3 ft i TEA SIM
p=B)-In K V=) MBTFA 072 3 ppnppy
KRR YA  2mLE T 100uL SR omL
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(SR04 FEA L B oy AT TA PR FE R A iR i ) YL
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OB LA -
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ey || EERA L] I ——
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MRM-APCI-
ROT 47
TR T RRAE
[’k&E] (hg/L)
[15] 0.45
STt
IRV
ODS-L

2.1mmx50mm

KR H T E T T - -
B | i sml S AT
121145 X241 ] AP v I
37°C48HE(H]
AR SRR
DEHP-d, 20ng
\— N LC/MS/MS-MRM
v L | e 1S-MRM
e o -APCI- R T 47
7Eh=MyImL 0.2um

[ERRA64FE EEAL B oo I iE R JE A i s ) T

SSHTIEER © LC/MS/IMS-

MRM-APCI-
RNOT 4T
Bt TR :
[k&]  (ng/m®)
[15] 0.02
IIBTERAE
7 A
ODS-L

2.1mmx50mm

[16]3,3- 2 2 F LRy DU
(o-hVU V)

[E]

AERE H R H o Bk | R
1,000mL Nty ERBREET N YA B=R)-2n i V=)
100mL X 2] HEHEN KT
2mL
AR HERN
p- #-7z=\d;, 500ng
A GC/MS
At v2mL
% B oHr D
S
. . TR e
[N v a )y )b - P 1 1
77 A a7y ik KT JEA
~7° B7ten =77 FVESEZ0.2mL Ayt y2mL A v2mL

DEROTAEEA L E AT iR s R A 5 ) YL

ST IEEE © GCIMS

o T BRAE -
[k&E] (ng/L)
[16] 37

SIHTERAE
IR
Ultra-2
30mx0.32mm, 0.17um

2-104




W g 4 SHTE7 o —F % — k S
y oo ZWTEEL © LCIMS-APCI
[17] R T 7 1 [KE] - Ripage
[17-1] $EHELT L FFh
i{ﬁ?ﬁ‘” N 3 ‘\0) - o 34;":4—» /‘
VRARMBSPOEETOO | | prakk [ WO [ Bk [ Tae L | T
N, Skl [KE]  (ng/L)
[17-2] ﬂ‘E“ﬁﬂ:f/&\Tﬁ - 1,000mL AL AFF20mMLEIN nef Y-t g [17-1] #Ft 71
UEREANSNHIETD B SEibHh)as0giRn  100mLSOML  fEkgEEEbIGA  AR/ImL 5Cl 14
) 6Cl 22
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Sy ITTS v IR e -
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M7 29 Womsy AN AR BT A
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I — R
GPC/ v b /77 4 — i - iyl

CLNpak PAE-2000
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L ke Sy Tt iz
JEFRAEI0ML,5mL  5%HEALT M TAKESE  n-h )T b-g
30mL,20mL ~H/ImL
L TNVIFTHIT A W N Mgt | e
P Pt - ST I IR - BRI
JwT2g oSy EHEN KM T
AR ¢« v Janphy/ak(2:98) 10mL 0.5mLE <
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VEBE ¢ VInaFITE L (5:95)

AmL/53 S TORF R ]
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BRNAKE T
TEh=F)10.5mL

—

LC/IMS-APCI- X H T 4 7~

[ RR64E AL A B S AT IE B e A A R ) VML

SSHTIEER © LC/MS-APCI
XA T 4T

B T RRAE :
[EE] (ng/g-dry)
[17-1] #3F 3.0
5CI 0.45
6Cl 0.91
7Cl 1.0
8Cl 0.61
[Z4]  (ng/g-wet)
[17-1] #FFEUEL4
faELS
H#H0.22
fa%H0.22
H#H0.46
faH0.46
H#H0.43
faJH0.52
H#H0.27
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5CI 0.023
6Cl 0.12
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[19]4 7 47 LT L (N-B) V| [KE] ESI-R%HF 4T
T = )VIRT
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300g#sAN A m § EFEN AR T
ImLE T
L T ETINFaT ol <
A7 §7Wten- 77 FEEEZ0.2mL Y pun iy
Sy (\,41
B L Ge/ms-sim
1\ ER
Yy AN ADERIN U“VU“?\QTF”‘ V-4
/%;;Vyjdgaoang EIRN AR T
IMLET

DERTCAE AL A B TR e AR A S ) YL

SSHTEER © GC/MS-SIM

e T RRAE
[’k&E] (hg/L)
[24] 450

OB -
BT A
50% 7 = =)L X F)L
v)ay
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[27-1] RV (FF T =F L )= [27]
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RT3y vz —T v [27-1-5] 18
[27-1-3] 7 F I (AF v F L T [27-1-6] 18
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J =)V T =) —7 )R
(EAER2NBI5ETOY
D)
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TR TR E -
[k&E]  (hg/L)
[28] 44
[28-1] 3.7
[28-2] 4.2
[28-3] 1.8
[28-4] 3.4
[28-5] 3.7
[28-6] 3.8
[28-7] 2.7
[28-8] 2.3
[28-9] 2.4
[28-10] 3.6
[28-11] 2.6
[28-12] 2.4
[28-13] 4.3
[28-14] 3.5
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77 I
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2.1mmx150mm
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[29] RV T rEY T 2=/l =—F )L
|
[29-1] /7 0EY T =)L T—T
JVHE
[29-2] V7 aEY T 2=V 2—T )L
i
[29-3] N7 rEY T 2=/l o—T

JVFR

[29-4] ThF T BEY T 2=/ T—
TV

[29-5] " HTHEY T 2= —
TV

[29-6] ~F¥HTrEY T =)L —
TV

[29-7] ~T 4T REY T 2=/ m—
TV

[29-8] A/ )T wET T =/ T—
%

[29-9] /T rEY V2= m—T
%

[29-10] T H7 &Y T =)L =—
TV

[KE]
e REE Vg A L— :
iy || | 7] -
ABERE TR i i hk
5,000mL C18FF(90mme) pvz200mL A TRTRT ) O
16

D=7 97" AN ATEIN
PBDE#3, #15, #28. #47. #99. #153, #154, #139%
U133 D °C 1K 4 2ng il UM PBDE#197 K U207

B3¢ ,,-K45-5ngill: 0Nz PBDE#209-°C,, 10ng

XKLUTO7a )N AT )= T v T RRT I
FHT AT V=T v TR Z, ZEV) DS
HIZLI V=0T w72 EHT 556055,

—

TR - iRIE TaYINAT LA =TT K

B=f) =N K V-p T
0.5mL ¥ Ti#iEA
~¥F/10mL

AR o AF10mL
VRHL ¥ Jmu iy Ind(10:90) 40mL

L S TR

B=f) =N K V=p T
0.5mL ¥ Ci#iEA
~¥fv 10mL

TINVIFHTLI V=0T v =

BAF - ~FY 1mL
et o v Jun AR~y (2:98) 6mL
VAHL 2 v Jeeip(30:70) 10mL

e - R GC/HRMS

n=f) =N K V-4 T
0.5mL & T4
~¥#/ 10mL
YV AN ATERIN
PBDE#138-*C,, 1ng

P RRL6E EEA L E Sy BT IE B e i A s 3 ) HEHL

S EEL © GC/HRMS

R TR E
[KE] (ng/L)
[29]
PBDE#1
PBDE#2
PBDE#3 0.4
PBDE#7 0.06
PBDE#8 K T}
PBDE#11 0.018
PBDE#10 0.017
PBDE#12 }z (¥
PBDE#13 0.020
PBDE#15 0.10
PBDE#17 0.11
PBDE#25 0.01
PBDE#28 0.13
PBDE#35 0.01
PBDE#37 0.018
PBDE#47 0.11
PBDE#49 0.12
PBDE#66 0.11
PBDE#71 0.04
PBDE#75 0.01
PBDE#77 0.15
PBDE#85 0.072
PBDE#98 0.054
PBDE#99 0.05
PBDE#100 0.03
PBDE#102 0.046
PBDE#116 0.01
PBDE#118 0.037
PBDE#119 0.06
PBDE#121 0.027
PBDE#126 0.03
PBDE#138 0.06
PBDE#153 0.062
PBDE#154 0.089
PBDE#155 0.01
PBDE#156 0.089
PBDE#166 0.01
PBDE#181 0.01
PBDE#183 0.07
PBDE#184 0.07
PBDE#190 0.01
PBDE#191 0.07
PBDE#196 0.3
PBDE#197 0.09
PBDE#203 0.83
PBDE#204 0.86
PBDE#206 0.70
PBDE#207 0.2
PBDE#208 0.01
PBED#209 1.3

0.073
0.095

IINTARAT
A7 A
ENV-5MS
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IHTEEE - GCIMS
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R TR E
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1,000mL v ymeiry A 10mL BN K L
AL 7h 10091 50mLx 2] BRI I5 209 v unkb ImLYE N ﬁjﬂiﬂ%ﬁ: :
25C. ImLE T A7 A
AFNL Y ar HP
ULTRA-1
30mx0.53mm, 0.52um
q\ B ER H  GCIMS
ZEFEN AR T
Y)Y AN DV ~FfvimL

7=17-ds 100ng

DT AL E AT B e iR A s ) HEHL

UE - 4]

I EEL © GC/IMS

)

VYUY AN ATEIN
7=Y7-ds 100ng

SR AR
~¥/1mL

MERRTTAFE EEAE B o I iE B S A i s 5 ) YL

£ T RRAE
Bl B O BE H AR [EHE]  (ng/g-dry)
[30] 1.2
it 7 5209 OW;’; 3000 go%ifirigs soomL | | (7421 (ng/g-wet)
50mL < 2I71 ¥ Jme Ay 50mLx2E] [30] 1.4
SIHTERAE
IRV
AF )N Y a HP
ik e o fwE o B | ULTRAL
30mx0.53mm, 0.52um
A% 10mL p=4)=INTR V-4 ARy 10mL n=p) =N b-h AF Y a DB-1
HERFREET I UL VAR AmLEsin 25C. 1ImLET 30mx0.53mm, 1.5um
25°C, ImLET
=R RV VAN -
IV—=rT v R
5% 7Kk 7n) v v 5g(10mme) T N
Yeitr : ~k4v 30mL v ImMLIR N
WH v Jun gy 30mL 25°C. 1ImLE T
i ER | GCIMS
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T Fu-22-Y A F )T
Vb7 Z=n (IR TZ
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[KE]

RERCEH W M o RS —
1,000mL Y punphy n=f )=z R V-4 Ty
ANy A 100971 150mL,100mL EHEN KT T

ImLE T
\— T T GC/MS-SIM
EHEN AR T

ImLET YNy AN ADERAN
FIIV-dg. 7= Moy -dig.
INETSF g ) Er-dyp o OF

~"v) " [e]t” vv-dy, 4-100ng

(ERAH A ERAE~ =27V CFRl1343H) | %L

SSHTEER © GC/MS-SIM

T T RRAE
[’k&E] (hg/L)
[31] 7

OB -
A7
DB-5
15mx0.25mm, 0.25um

[32]N'-tert-7 F/L-N-> 7 r 7’1
EL-6-( X FILFA)-1,35-F U
TV VT I

[KE]

(Ai[ENYSS)
ERERZ ANl
KERE [ Sl v ersmL
500mL GF/B (i
K - R W
PS-2 ¥ Juppp/5mL
EHEN AR T
- Bk o OEE H ER GC/MS-SIM
eI RS 1) A 22N AT ¥V 1mL T

YN AN ATERIN
TWt7/7 /-0y 50ng

[ERRA64FE EEAL B oo T IE R JE A i s ) T

SSHTEER © GC/MS-SIM

e T RRAE
[’k&E] (hg/L)
[32] 8

BT el
RN
DB-5MS
30mx0.32mm, 0.25um
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[33]2- A h ¥ L-5-AF AT =Y v

[KE]
KEREL O W |+ R R
1,000mL NN A e N Y\ 1
HALF N AL0gFMN  100mL,50mL 10mLE T 50mL X 2[l
\‘ A M R M EAEREE B
Sep-Pak Cy pH7 Sep-Pak Cip  7b=}h2.5mL
0.INZK (kMY A10mL
Uy FERRAER 5 ML
\; ER | HPLC/MS
7Eh=h)3mL

TR FNSQ4FE EEAL W B /o T TABA JE AT i s ) YL

M EEL « HPLC/MS

T T R
[RE] (ng/L)
[33] 32

SIRTERAE

BT A
A-302 (ODS)
4.6mmx150mm

[EE]
JEERE OB+ B iR
VR 1:30g N PRSI VR g ooNEER
100mL, 50mL 10mLET 50mL x 2Jf
\* At B D 1 EFEHE wH ]
Sep-Pak Cyg pH7 Sep-Pak Cyq TEh=1h2.5mL
0.INZKFEE(LF 74 10mL
VAR TR ML
L ER || HPLC/MS
TEh=})v3mL

[HA RIS AL A E Sy HTIE R SE i A i 3 ) HEHL

ST IEEE © HPLC/MS

W T RRE -
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[33] 6.0
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/AN
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4.6mm X 150mm
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