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®

1) PBDDs/DFs
2,3,7,8-
2,3,7,8-TeBDD, 1,2,3,7,8-PeBDD, 1,2,3,4,7,8-HxBDD,
1,2,3,6,7,8-HxBDD, 1,2,3,7,8,9-HxBDD, OBDD,
2,3,7,8-TeBDF, 1,2,3,7,8-PeBDF, 2,3,4,7,8-PeBDF, 1,2,3,4,7,8-HxBDF,
1,2,3,4,6,7,8-HpBDF, OBDF

TeBDDs, PeBDDs, HxBDDs, HpBDDs, OBDD,
TeBDFs, PeBDFs, HxBDFs, HpBDFs, OBDF

2) MoBPCDDs/DFs
2,3,7,8- /
2-MoB-3,7,8-TrCDD, 1-MoB-2,3,7,8-TeCDD, 2-MoB-3,6,7,8,9-PeCDD,
1-MoB-2,3,6,7,8,9-HxCDD, 1-MoB-2,3,4,6,7,8,9-HpCDD,
3-MoB-2,7,8-TrCDF, 1-MoB-2,3,7,8-TeCDF

MoBTrCDDs, MoBTeCDDs, MoBPeCDDs, MoBHxCDDs, MoBHpCDDs,
MoBTrCDFs, MoBTeCDFs, MoBPeCDFs, MoBHXCDFs, MoBHpCDFs
3) PCDDs/DFs Co-PCB
PCDDs/DFs 2,3,7,8-
2,3,7,8-TeCDD, 1,2,3,7,8-PeCDD, 1,2,3,4,7,8-HxCDD,
1,2,3,6,7,8-HxCDD, 1,2,3,7,8,9-HxCDOD, 1,2,3,4,6,7,8-HpCDD, OCDD
2,3,7,8-TeCDF, 1,2,3,7,8-PeCDF, 2,3,4,7,8-PeCDF, 1,2,3,4,7,8-HXCDF,
1,2,3,6,7,8-HxCDF, 1,2,3,7,8,9-HxXCDF, 2,3,4,6,7,8-HXCDF,
1,2,3,4,6,7,8-HpCDF, 1,2,3,4,7,8,9-HpCDF, OCDF
PCDDs/DFs
TeCDDs, PeCDDs, HxCDDs, HpCDDs, OCDD,
TeCDFs, PeCDFs, HxCDFs, HpCDFs, OCDF
Co-PCB
3,4,4',5-TeCB, 3,3,4,4'-TeCB, 3,3,4,4',5-PeCB, 3,3,4,4',5,5-HxCB,
2',3,4,4',5-PeCB, 2,3,4,4',5-PeCB, 2,3,3,4,4-PeCB, 2,3,4,4',5-PeCB,
2,3,4,4,5,5-HxCB, 2,3,3,4,4',5-HxCB, 2,3,3,4,4’,5-HxXCB,
2,3,3,4,4,5,5-HpCB, 2,2',3,4,4',5,5-HpCB, 2,2',3,3,4,4",5-HpCB
4) (PBDES)
PBDEs
4,4'-DiBDE, 2,4,4'-TrBDE, 2,2',4,4'-TeBDE, 2,2',4,4’,5-PeBDE,
2,2',4,4,6-PeBDE, 2,2',4,4',5,5-HxBDE, 2,2',4,4",5,6'-HXBDE
2,2',3,4,4,5,6-HpBDE, DeBDE

PBDEs

MoBDEs, DiBDEs, TrBDEs, TeBDEs, PeBDEs, HxBDEs, HpBDEs, OBDEs, NoBDEs, DeBDE
5) A (TBBPA)
6) (TBPs)
7 (HBCDs)



€))

1
-1 @
(g/m%) % (n/s) /h
-2
3 30 4.2 19.9 7760 7430
2)
-2 @
SS
) P ey
0 27.8 8.0 5.0
22.4 7.4 0.5
48.4 13.1 7.4
-2 26.2 7.5 2.4
21.0 7.1 8.0
21.0 7.4 82
-3 32.5 7.0 5.8
27.0 7.7 3.2
(mg/L) (mg/L) (ms/m)
9 0.5 5,100 1,700
0.1 5.1 14
40 90,000 19,000
-2 12 2,000 700
0.1 12 29
8.0 6.1 8.2
-3 0.2 5,200 1,800
0.1 6.9 14




&)

pH
)
32.3 12.2
1 39.3 11.9
(HBCD ) 37.1 12.3
39.6 12.0
29.1 12.0
32.9 12.2
-2
39.1 11.8
32.4 12.0
34.5 12.4
33.7 12.6
-3
-1 36.9 12.6
40.6 12.5
32.1 8.1
1 32.4 8.0
33.0 8.3
33.0 8.0
33.3 8.0
) 33.8 8.1
33.5 8.0
33.6 8.0
15.8 8.4
SS
(mg/L) (mg/L) (mg/L) (ms/m)
(HBCD 'l) 50 1.0 46 270
-2 28 0.2 25 180
-3 250 0.2 220 290
1 O
45 1.4 45 200
-2 29 1.1 37 170
0.5 0.1 32 26




-4 (©)
pH
(D)
28.6 4.2
1 19.5 4.9
(HBCD ) 39.0 4.1
35.6 11.8
12.4 3.4
2 13.9 3.8
19.5 3.2
18.9 3.4
-3 21.3 6.1
-2
16.9 4.7
16.4 3.7
25.9 6.8
34.6 12.0
18.5 6.9
17.2 6.7
17.2 7.1
17.2 7.7
10.8 6.1
SS
(mg/L) (mg/L) (mg/L) (ms/m)
(HBCD 'l) 37 3.0 14 55
-2 60 0.5 36 29
-2 -3 28 0.1 9.3 9.8
8.3 1.6 22 30
24 0.8 23 92
3.2 0.1 19 9.3
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SS

(mg/L)

(mg/L)

(mg/L)

(ms/m)

(HBCD

-1
)

42

6.3

14

38

-2

290

0.2

17

100

56

4.3

18

93

120

1.2

59

110

0.5

0.1

16

29




€)

1)
-6
() ) ) (mg/m°) m/s °
4 1008.1 20.3 65 0.157 4.0 ENE
1008.1 20.3 65 0.137 4.0 ENE
1009.2 20.0 80 0.070 3.4 ENE
_2 1007.6 20.0 80 0.073 3.4 ENE
-3 1009.0 23.9 79 0.168 2.0 WS
-1
2)
-7
day mg
-1 30 334
-2 29 187
-3 32 666
3)
-8 1
¢ pi > 0
) (mg/L)
. 22.5 8.3 4.4 1.8
22.7 8.4 3.2 1.7
25.0 8.4 2.6 1.5
2 25.5 8.5 3.6 1.6
23.3 7.7 6.4 1.2
- 23.3 7.9 5.2 1.8
-9 2
(mg/L) (mg/L) (mg/L)
29 8100 2300
- 26 9400 2700
52 14000 4800
2 44 12000 4200
30 8700 2500
- 44 16000 4300




4)

-10
(@D) %) ) )
18.5 | 31.9 | 5.37 1.72
- 18.0 | 60.2 | 10.8 2.99
2.0 | 64.4 | 11.2 3.24
2 2.5 | 45.1 | 7.26 1.47
21.0 | 42.6 | 9.10 2.62
- 20.0 | 47.6 8.07 1.64
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14 10
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14 10
GC/
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PBDDs/DFs ,MoBPCDDs/DFs, PCDDs/DFs,Co-PCB, PBDEs
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(3) GC/NS
1) (PBDDs/DFs)
-1
GC: HP-6890(Agilent )
MS: JMS-700 MStation( )

1)-2 GC
4 6
DB-17HT(J&W )
fused silica capillary column 30m><0.25mm(id)><0.15pam
90  2minhold -10 /min-190 -5 /min-280  33minhold
-10 /min-310 (14min hold)

DB-5MS(J&W )
fused silica capillary column 15m><0.25mm(id)><0.10pam
170  1minhold -15 /min-260 10 /min- 310 8minhold

1)-3 NS
MS 11 -14
4 6
MS
“11 NS

El
38eV
600IA
10kV
280
280
10,000

7 8
MS
-12 NS

El
38eV
600juA
9kV
280
280
10,000

17



-13

(W+2)* (W+4)* (V+6)* (V+8)"
TeBDDs 497.6924 | 499.6904
PeBDDs 577.6009 | 579.5989
HXBDDS 655.5114 | 657.5094
HpBDDs 735.4199 | 737.4179
0BDD 813.3304 | 815.3284
TeBDFs 481.6975 | 483.6955
PeBDFs 561.6060 | 563.6039
HXBDFs 639.5165 | 641.5145
HpBDFs 719.4250 | 721.4230
OBDF 797.3355 | 799.3335
-14 ( )
(V+4)* (V+6)* (V+8)°
13C,,-TeBDDs 511.7307
13C,,-PeBDDs 589.6412
13C,,-HXBDDs 667.5517 | 669.5496
13C,,-0BDD 825.3706 | 827.3686
13C,,-TeBDFs 4957357
13C,,-PeBDFs 573.6462 | 575.6442
13C,,-HXBDFs 653.5547
13C,,-HpBDFs 731.4653 | 733.4632

HpBDDs

1,2,3,4,6,7,8-HpBDF

18




2) MoBPCDDs/DFs

2)-1
GC: HP-6890(Agilent )
MS: Autospec ULTIMA(Micromass ) JIMS-700 MStation( )
2)-2 GC
1 3 1 5

SP-2331(SUPELCO )
fused silica capillary column 60m><0.32mm(id)><0.20}am
150 Iminhold -20 /min-200 -5 /min-260  50minhold

1 6 1 7
DB-17HT(J&W )
fused silica capillary column 30m><0.25mm(id)><0.15pam
130 -15 /min-280 -1 /min-290 2min hold

2)-3 NS
MS -5 -18

MS
-15 MS

El

35eV, 38eV
600 A
8kV,10kV
250

250
10,000

MS
-16  MS

El
38eV
600jA
10kV
280
280
10,000

19



-17

(M+2)* (M+4)* (M+6)*
MoBTrCDDs 365.8435 367.8408
MoBTeCDDs 399.8045 401.8018
MoBPeCDDs 433.7655 435.7628
MoBHxCDDs 467.7265 469.7237
MoBHpCDDs 503.6847 505.6819
MoBTrCDFs 349.8486 351.8459
MoBTeCDFs 383.8096 385.8069
MoBPeCDFs 417.7706 419.7678
MoBHxCDFs 451.7316 453.7288
MoBHpCDFs 487.6898 489.6870
-18 ( )
(M+2)* (M+4)*
3C,,- MoBTeCDDs 411.8448 413.8420
MoBPeCDFs, MoBHxCDFs MoBHpCDFs
MoBPeCDDs, MoBHxCDDs MoBHpCDDs

20




3) (PCDDs/DFs Co-PCB)
(PCDDs/DFs)
3)-1
GC: HP-6890(Agilent )
MS: Autospec ULTIMA(Micromass ) JMS-700 MStation( )

3)-2 GC
4 6
SP-2331(SUPELCO )
fused silica capillary column 60m><0.32mm(id)><0.20pam
130 Iminhold -20 /min-190 -2 /min-250  27min hold

DB-17HT (J&W )
fused silica capillary column 30m><0.25mm(id)><0.15pam
150 Imin hold -25 /min-280 8.8min hold

DB-5MS(J&W )
fused silica capillary column 60m><0.25mm(id)><0.10p}am
120 Iminhold -20 /min->200 -3 /min-300 24min hold

3)-3 NS
MS -19  -23
4 6
MS
-19 NS

El
35eV
600A
8kV
250
250
10,000

7 8
MS
-20 MS

El
38eV
600A
10kV
280
280
10,000

21



4 8

MS
-21 NS

El

35eV

600 A

9kV

260

260

10,000

-22
M (M+2)* (M+4)*
TeCDDs 319.8965 321.8936
PeCDDs 353.8576 355.8546
HxCDDs 389.8156 391.8127
HpCDDs 423.7767 425.7737
0CDD 457.7377 459.7348
TeCDFs 303.9016 305.8986
PeCDFs 339.8597 341.8568
HxCDFs 373.8207 375.8178
HpCDFs 407.7818 409.7788
OCDF 441.7428 443.7398
-23 ( )
M (M+2)* (M+4)*
13C,,-TeCDDs 331.9368 333.9338
13C,,-PeCDDs 365.8978 367.8949
13C,,-HxCDDs 401.8559 403.8530
3C,,-HpCDDs 435.8169 437.8140
13C,,-0CDD 469.7780 471.7750
3C,,-TeCDFs 315.9419 317.9389
3C,,-PeCDFs 351.9000 353.8970
13C,,-HXCDFs 385.8610 387.8580
3C,,-HpCDFs 419.8220 421.8191
13C,,-0CDF 453.7830 455.7801
(Co-PCB)
3)-4
GC: HP-6890(Agilent )
MS: JMS-700 MStation( )
3)-5 GC

HT-8(SGE )
fused silica capillary column 50m><0.22mm(id)><0.25pam
130  1minhold -20 /min-220 5minhold -320 1minhold

22



3)-6 NS

MS -24 -26
MS
-24 NS
El
38eV
600 A
10kV
280
280
10,000
-25
M (M+2)* (M+4)*
TeCBs 289.9224 291.9194
PeCBs 325.8804 327.8775
HxCBs 359.8415 361.8387
HpCBs 393.8025 395.7995
-26 ( )
M (M+2)* (M+4)*
3C,,- TeCBs 301.9626 303.9597
3C,,- PeCBs 337.9207 339.9177
3C,,- HxCBs 371.8817 373.8788
3C,,- HpCBs 405.8428 407.8398
4) (PBDEs)
4)-1
GC: HP-6890(Agilent )
MS: JMS-700 MStation( )

4)-2 GC
17

HP-5MS(Agi lent )
fused silica capillary column 30m><0.25mm(id)><0.15}am

90 2min hold

-10 /min-310 (14min hold)

8 10
DB-5MS(J&W

)

~10 /min-190

-5 /min-280 33min hold

fused silica capillary column 15m><0.25mm(id)><0.10pam

170 (Imin

hold -15 /min- 260

23

-10 /min-310 (8minhold



4)-3 NS

MS =27 -30
1 7
MS
-27 NS
El
38eV
600 1A
10kV
280
280
10,000
8 10
MS
-28 MS
El
38eV
600 1A
9kv
280
280
10,000
-29
M* M+2)* (M+4)* (M+6)* +8)* (M+10)*
MoBDEs 247.9837 249.9816
DiBDEs 325.8942 327.8921
TrBDEs 405.8027 407.8006
TeBDEs 483.7132 485.7111
PeBDEs 563.6216 565.6196
HXBDEs 641.5321 643.5301
HpBDES 721.4406 723.4386
OBDEs [(M+6)-2Br] *641.5145 [(M+8)-2Br]"643.5125 801.3491 | 803.3471
NoBDEs [(+8)-2Br] *719.4250 [(M+10)-2Br]*721.4230 879.2596 | 881.2576
DeBDE [(M+8)-2Br] *797.3355 [(M+10)-2Br]*799.3335 057.1701 | 959.1681
-30 ( )
M* M+2)* (M+4)* (M+6)* (M+8)* (M+10)*
13C,,-MoBDEs 260.0239 262.0219
13¢,,-DiBDEs 337.9344 | 339.9324
13C,,-TrBDEs 417.8429 419.8409
13C,,-TeBDEs 495.7534 | 497.7514
13C,,-PeBDEs 575.6619 577.6599
13C,,-HxBDEs 653.5724 655.5704
13C,,~HpBDES 733.4809 | 735.4789
13C,,-OBDEs [(M+4)-2Br]651.5568 [(M+6)-2Br]*653.5547 813.3894 | 815.3874
13¢,,-NoBDEs [(M+8)-2Br]731.4652 [(M+10)2Br]'733.4632 891.2999 | 893.2979
13¢,,-DeBDE [(M+8)-2Br]809.3757 [(M+10)-2Br]*811.3737 | 969.2104 | 971.2084

24




5) A(TBBPA)
5)-1

GC: HP-6890(Agilent )

MS: JMS-700 MStation( )

5)-2 GC
HP-5MS(HP )
fused silica capillary column 30m><0.25mm(id)><0.25pam
120 Imin hold -10 /min-200 -30 /min- 310

hold
5)-3 MS
MS -31 -33
MS
-31 MS
El
38eV
600uA
10kV
280
280
10,000
-32
[(M+2)-(C4H8)]1" | [(M+4)-(C4H8)]"
TBBPA 526.7316 528.7295
-33 ( )
[(M+2)-(C4H8)T1" | [(M+4)-(C4H8)]"
13¢,,-TBBPA 538.7719 540.7698

25

10min



6) (TBPs)
6)-1
GC: HP-6890(Agilent )
MS: JMS-700 MStation( )

6)-2 GC
HP-5MS(Agi lent )

fused silica capillary column 30m><0.25mm(id)><0.25pam
-30 /min- 310

120 Imin hold 510 /min- 200

hold
6)-3 MS
MS -34 -36
MS
-34 MS
El
38eV
600uA
10kV
280
280
10,000
-35
M+2)* (M+4)*
TBPs 329.7714 331.7693
-36 ( )
M+2)* (M+4)*
13C.-TBPs 335.7915 337.7894

26

10min



7) (HBCDs)

-1
LC/MS: 1100 LC/MSD (Agilent )
7)-2 LC
Develosil C30-UG-5 2.1mm><150mm
10mM
CH,CN 80 20 (Imin) - (20min) -0 100 (5min)
0.2mL/min
40
10pL
7)-3 MS
MS -37 -39
MS
-37 MS
ESI
negative
N,,4L/min
350
3500V
80V
-38
[M-H1~
HBCDs 641
-39 ( )
[M-H1~
13C,,-HBCDs 653
d,s-BPA A 241

27




(4)

T FRAE
340 PBDDs/DFsHfitH T IRfE Bk

Bt A % Btk sk | mEEaa | AR Ak

ng/m’y pg/L pg/m’ pg/m”/day pg/L pg/g-dry

2,3,7,8-TeBDD 0.03 0.6 0.01 3 0.4 0.3
2,378 P80 | o005 | T .02 | s ] 0.6 | 0.5 |
23,478 mB0 | o1 | 3 [ 0.07 | o | I ]
,2,367,8mB0 | o1 | 3 [ 0.07 | o | I ]
,2,3,7,809mB0 | o1 | 3 [ 0.06 | o | I ]
moBoDs oo | O .04 | o T T 0.9 |
I T 3 | o.07 | o 2 ]
2,3,7,8-TeBDF 0.02 0.4 0.01 2 0. 0.2
2,378 Peb0F | o005 | L .02 | s 0.6 | 0.5 |
2,3,4,7,8Peb0F | o006 | T .03 | e ] 0.8 | 0.6 |
,2,3,47,8mB0F | oo | O .04 | s ] I 0.8 |
12,346 7,8 HB0F | o000 | O .04 | o T T 0.9 |
(o A R 7 0.1 | 20 | I 2 ]
#£-41 _ MoBPCDDs/DFskfi Hi T IRfE—Fa3

Bt A % Btk sk | mEEaa | AR Ak

ng/m’y pg/L pg/m’ pg/m”/day pg/L pg/g-dry

MoBTrCDDs 0. 009 0.2 0. 005 0.9 0.1 0.09
poBTecoDs ] 0.0 | oz | 0.004 | 0.9 [ o1 | 0.09 |
poBPecoDs ] oo | oz | 0.005 | N 0.1 |
hoBixcops ] 0.0 [ o8 | .02 | - s es 0.4 |
hoBripcoDs ] 000 [ 2 T 0.05 | o | 0.9 |
MoBTrCDFs 0. 008 0.2 0. 004 0.8 0.1 0.08
e 0.0 | oz | 0.004 | 0.9 [ o1 | 0.09 |
poBPecors ] oo | oz | 0.005 | N 0.1 |
hoBixcors ] 0.04 | o8 | .02 | - w | es 0.4 |
hoBipcors ] 0.00 [ 2 0.05 | o | 1 0.9 |

() B FIREE, RERICEVRRLIGE13H 5,

28



7:-42  PCDDs/DFs K UNCo-PCBR HH T BRAE— & 3%

Pt 17 2 Pk | sk | mRmeca | AR AROK
ng/m’y pg/L pg/m’ pg/m’/da pg/L pg/g-dry

2,3,7,8-TeCDD 0. 006 0. 06 0.003 0.6 0. 04 0.06

1,2,3,7,8pec0 [ 0,009 [ 009 | 0005 | o9 | oo0s | 0.09
1,2,3,4,7,8-1xc0D [ 0.006 | 006 | 003 [ o6 | oo | 0.06
1,2,3,6,7,8-1xc0D [ 0.005 | 005 | 003 [ o5 | o003 | 0.05
1,2,3,7,89-xcop [ 0.08 | o008 | o004 | o8 | o005 | 0.08
1,2,3,4,6,7,8-Ipcod_ [ 0.005 | 005 | 003 [ o5 | oo | 0.05
ocor 0.000 [ o009 | 0005 [ o9 | oo0s | = 0.09
2,3,7,8-TeCDF 0. 005 0. 05 0.003 0.5 0.03 0.05

1,2,3,7,8pecDF [T 0.005 | 005 | 003 [ o5 | oo | 0.05
2,3,4,7,8PecDF [ 0.0007 [ o007 | o004 [ o7 | oo | 0.07
1,2,3,4,7,8-1xc0F [ 0.006 | 006 | 003 [ o6 | oo | 0.06
1,2,3,6,7,8-xc0F [ 0.006 | 006 | 003 [ o6 | oo | 0.06
1,2,3,7,80-xe0F [ 0.0007 [ o007 | o004 [ o7 | oo | 0.07
2,3,4,6,7,8-1xcDF [ o0l [ ol | 0.005 | 1 [ eer 0.1
1,2,3,4,6,7,8-pc0F [ ool [ ol | 0.005 | 1 [ eer 0.1
1,2,3,4,7,8,9-pc0F [ o0l [ ol | 0.005 | 1 [ oees ] 0.1
ocor 0.000 [ o007 | o004 [ o7 | 0w | 0.07
3,4,4”,5-TeCB (#81) 0. 007 0.07 0. 004 0.7 0.04 0.07

3,3 . -tecB@T) [ 0.0007 [ o007 | o004 [ o7 | o005 | 0.07
273,447 5-PecB(123) | 0.004 | o004 | 002 | o4 | o003 | 0.0
2.3, 4,47 5-PecB118) | 0.005 | o005 | 003 [ o5 | o003 | 0.05
2,344 5PecBEILY) | 0.006 | o006 | 003 [ o6 | oo | 0.06
23,37, 4,4 PecB(#105) | 0.005 | o005 | 003 [ o5 | o003 | 0.05
3.3.4,47 5-PecB126) | 0.005 | o005 | 0003 [ o5 | o003 | 0.05
2,3, 44,55 HxBEI6D | 0.006 | o006 | 003 [ o6 | ooa | 0.06
23,3, 4,4 5 HxcB#156) [ 0.005 | o005 | 0003 [ o5 | o003 | 0.05
2,3,3,4,4 5 HxBEIED | 0.005 | o005 | 003 [ o5 | o003 | 0.05
3,3, 44,55 HxB(HI69) | 0.005 | o005 | 003 [ o5 | o003 | 0.05
2,2°,3,4,4,5,5 -HpCB#180) [ ¢ 0.004 | o004 | 002 [ o4 | o003 | 0.04
2,2°,3,3", 4,4, 5-IpCB@E170) [« 0.004 | o004 | 002 [ o4 | o003 | 0.04
23,374,455 HpB#189) | 0.006 | o006 | 0003 [ o6 | oo | 0.06
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#:-43 PBDEs, TBBPA, TBPs &% UMHBCDs## [ T BRAE — T3

Pt % Btk eE e IS N I G O S
ng/m’y ng/L ng/m’ ng/m’/day ng/L ng/g-dry

\oBDEs 0.1 0.002 0. 00006 0.01 0. 001 0.001
D 0.02 | o004 | o000l | 0.002 | 0.0003 | 0.0002 |
piEs | 0.04 | 00006 | 000002 | 0000 | 0.0000 | 0.0004 |
2,4, TrBDEG28) | 0.6 | 00009 | 000002 | 0.005 | 0.0006 | 0.0005 |
TBDEs | 0.04 | o006 | 000002 | 0000 | 0.0000 | 0.0004 |
2,2,4,0 TeBE@ED | 0.03 | o006 | 000001 | 0.003 | 0.0000 | 0.0003 |
TeBDEs | .00 | 00007 | 000002 | 0000 | 0.0006 | 0.0004 |
2,2,4,4°, 6 PeBDE®I00) | 0.03 | 00005 | o000l | 0.003 | 0.0003 | 0.0003 |
2,2,4,0° 5 PeBDE®I9) | 0.04 | 00009 | 000002 | 0000 | 0.0005 | 0.0004 |
peBDEs | 0.04 | oo00s | 000002 | 0000 | 0.0006 | 0.0004 |
2,2,4,0°,5,6 WBE@EIS) | 0.6 | o001 | 000003 | 0.005 | 0.0007 | 0.0005 |
2,2,4,0°,5,5 WBDE®E) | 008 | o002 | o000 | 0.008 | 0.000 | 0.0008 |
T o1 | ooz | ooo006 | o0t | 0.000 | 0.001 |
2,2,3,4,4,5 6-pBDEGISY) | 0.2 | ooa | o001 | 002 | 0.002 | 0.002 |
WpBDEs | 0.2 | oo | ooooos | 002 | 0.002 | 0.002 |
oEs | 0.04 | oo00s | 000002 | 0000 | 0.0005 | 0.0004 |
NoBDEs | 0.2 | oo | ooo00s | 002 | 0.002 | 0.002 |
2,2°,3,3,4,4°,5,5,6,6' DeBDE(#209) | 0.2 | oo | ooo0os | 002 | 0.002 | 0.002 |
TBBPA 0.4 0.007 0. 0002 0.04 0. 005 0.004

2, 4, 6-TBP 0.4 0.009 0. 0002 0.04 0. 005 0.004
sa5me | o4 | oos | o000z | 001 | 0,005 | 0.000 |
o -HBCD 5 0.09 0.003 0.6 0.07 0.06
gy [ 5 | oo | oo | 02 | 0.03 | 0.03 |
I > | oo ] oo0r | o1 | 002 | 001 |
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5-1 (PBDDs/DFs PCDDs/DFs
a. TBP
-44 PBDDs/DEs PCDDs/DEs _ Co-PCB
/ A-2 A-3
(ng-TEQ/n%)
0.0039 0 0
PBODS/DFS(TEQ) (0.080) (0.077) (0.077)
0.0074 0.025 0.0017
PCDDS/DFS(TEQ) (0.019) (0.035) (0.014)
0.028 0.060 0.015
Co-PCB(TEQ) (0.028) (0.060) (0.015)
0.035 0.085 0.017
PCDDS/DFs Co-PCB(TED) | ("o 0095 ©.029)
-45 PBDDs/DFs,PCDDs/DFs Co-PCB MoBPCDDs/DFs
(ng/) A2 A3
PBDDS 24000 330 1.5
PBDFs 8.0 0.17 ND
PBDDs/DFs 24000 330 1.5
PCDDS/DFs 6.4 13 1.4
Co-PCB 280 310 2
PCDDs/DFs,Co-PCB 290 320 44
MoBPCDDs/MoBPCDFs 0.20 ND ND
1 PBDDS/DFS(TEQ)  WHO-TEF(1998) PCDDs/DFs TEF
2 PCDDs/DFs,Co-PCB(TEQ) ~ WHO-TEF(1998) PCDDs/DFs TEF
3 / 0
1/2
4 ND
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MoBPCDDs/DFs)



a. TBP

-46 PBDDs/DEsS PCDDs/DFs _ Co-PCB
A-1 A-2
/
(pg-TEQ/L)
0.096 0 0.29 0.022 0
PBDDS/DFs(TE
S/DFS(TEQ) .7 @.n (1.9) @7 @7
0.039 0.0042 0.23 0.27 0.83
PCDDS/DFS(TEQ) (0.16) (0.12) (0.35) (0.38) (0.94)
0.069 0.011 0.092 0.067 0.032
Co-PCB(TE
0-PCB(TEQ) (0.072) (0.013) (0.095) (0.070) (0.032)
0.11 0.015 0.32 0.33 0.86
PCDDs/DFs , Co-PCB(TEQ) ©.2%) 15 ©.45) ©.5) 57
. A3
(pg-TEQ/L)
0.40 0.067 0
PBDDs/DFs(TE
S/DFS(TEQ) (2.0) 1.7) .7
0.52 0.11 0.026
PCDDS/DFS(TEQ) ©000) ©0.23) 010
0.29 0.084 0.010
Co-PCB(TE
0-PCB(TEQ) (0.29) (0.086) (0.011)
0.81 0.20 0.036
PCDDS/DFs Co-PCB(TE)) | ("o ©2) ©16)
-47 PBDDs/DFs PCDDs/DFs Co-PCB MoBPCDDs/DEs
AL A2
(pg/L)
(
PBDDs 9.1 ND 110 3.6 ND
PBDFs 13 ND 110 11 ND
PBDDs/DFs 22 ND 220 14 ND
PCDDS/DFS 54 6.8 220 210 730
Co-PCB 870 % 1000 860 82
PCDDS/DFs, Co-PCB 920 97 1200 1100 810
MoBPCDDs/MoBPCDFs 9 ND ND ND ND
A3
(pg/L)
PBDDs 1300000 21 ND
PBDFs 1100 34 ND
PBDDS/DFs 1300000 55 ND
PCDDS/DFS 970 120 48
Co-PCB 890 1000 50
PCDDS/DFs, Co-PCB 1900 1200 9%
MoBPCDDs/MoBPCDFs 41 ND ND
1 PBODS/DFS(TEQ)  WHO-TEF(1998) PCDDs/DFs TEF
2 PCDDs/DFs,Co-PCB(TEQ)  WHO-TEF(1998) PCDDs/DFs  TEF
3 / 0
1/2
4 ND
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33

] -48 PBDDs/DEsS PCDDs/DFs _ Co-PCB /
/ B-1
-1
(pg-TEQ/L) 8D ) -2 -3 1) 20 )
3.0 21 15 57 1200 0.07
PBODS/DFS(TEQ) (4.6) 22) (3.1 (59) (1200) @.n
10 5.5 3.5 4.0 7.8 0.0078
PCDDS/DFs(TEQ) (10) (5.6) (3.5) (4.1) 7.8) | 0.13)
0.19 0.098 0.12 0.13 0.097 | 0.0059
Co-PCB(TEQ) (0.20 (0.10) (0.12) (0.13) (0.10) | (0.0062)
10 5.6 3.6 4.1 7.9 0.014
PCDDs/DFs,Co-PCB(TEQ) 10) .7 (3.6) (4.2) (7.9) (0.13)
/ B-2
(pg-TEQ/L) -t 2 -3
(HBCD ) ( ) )
2.2 590 360 250 290 0.15
PBDDS/DFS(TEQ) (3.8) (590) (360) (260) (290) (1.8)
22 3.9 0.19 20 1 0.013
PCDDS/DFS(TEQ) 22) (4.0 (0.29) (20) 12) (0.13)
0.13 0.087 0.10 0.17 0.13 0.0011
Co-PCB(TEQ) (0.13) (0.090) (0.10) 0.17) 0.14) | (0.0038)
22 4.0 0.29 20 12 0.014
PCDDS/DFs Co-PCB(TEQ) | 5 b ©.39) 0 a3 010
. . B3
(pg-TEQ/L) B ) -2
1.2 2.0 7.2 26 0
PBODS/DFS(TEQ) (3.0) (5.6) (8.8) 28) @7
3.2 3.3 1.6 9.2 0.0050
PCDDS/DFS(TEQ) (3.2) (3.4) (1.7 90.3) | (0.12)
0.12 0.16 0.58 0.25 0.00066
Co-PCB(TEQ) (0.12) (0.17) (0.58) 0.25) | (0.0034)
3.3 3.5 2.2 9.5 0.0057
PCDDS/DFs, Co-PCB(TEQ) | (375 o 25 oo | 01
T PBDDS/DFS(TEQ)  WHO-TEF(1998) PCDDS/DFs  TEF
2 PCDDs/DFs,Co-PCB(TEQ) ~ WHO-TEF(1998) PCDDs/DFs TEF
3 / 0
/2




-49 PBDDs/DFs _ PCDDs/DEs __ Co-PCB MoBPCDDs/DES
B-1
(pg/L) -1 - 3
(HBCD ) -1C ) -2( )
PBDDs ND 33 13 55 380 ND
PBDFs 510 4500 600 11000 250000 7
PBDDs/DFs 510 4500 610 11000 250000 7
PCDDs/DFs 870 630 740 700 1400 2.9
Co-PCB 2300 1200 1200 1600 1200 9.7
PCDDs/DFs, Co-PCB 3100 1800 1900 2300 2600 13
MoBPCDDs/MoBPCDFs 95 900 1600 320 1600 ND
B-2
(pg/L) -1 -2 -3
(HBcD )|« ) |« )
PBDDs 35 26000 34000 7400 8800 ND
PBDFs 600 440000 460000 88000 76000 110
PBDDs/DFs 630 460000 490000 95000 85000 110
PCDDs/DFs 810 620 49 840 1000 23
Co-PCB 1300 1600 1200 1600 1400 11
PCDDs/DFs, Co-PCB 2200 2200 1200 2500 2400 34
MoBPCDDs/MoBPCDFs 92 ND ND ND 160 ND
B-3
(pg/L) -1 P
(HBCD )
PBDDs 39 22 48 130 ND
PBDFs 230 870 3800 10000 ND
PBDDs/DFs 270 890 3900 10000 ND
PCDDs/DFs 160 600 1300 1300 1.7
Co-PCB 1500 1800 5600 2500 8.1
PCDDs/DFs, Co-PCB 1600 2400 6900 3900 9.8
MoBPCDDs/MoBPCDFs 77 2500 7000 4100 ND
1 ND
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a. TBP

-50 PBDDs/DEs PCDDs/DEs __Co-PCB
/ A-1 A-2 A-3
(pg-TEQ/m’)
0.0034 0.0024 0.0044 0.0022 0.0015
PBDDS/DFs(TEQ) (0.039) (0.038) (0.040) (0.038) (0.037)
0.048 0.022 0.33 0.23 0.068
PCDDS/DFS(TEQ) (0.049) (0.027) (0.33) (0.23) (0.070)
0.0040 0.0037 0.024 0.019 0.0065
Co-PCB(TEQ) 0.0040) | (0.0037) | (0.024) (0.019) (0.0065)
0.052 0.026 0.35 0.25 0.075
PCDDS/DFs,Co-PCB(TEQ) | " hegy (0.031) (0.35) (0.25) (0.076)
-51 PBDDs/DFs,PCDDs/DFs Co-PCB MoBPCDDs/DFs
AL A2 A3
(pg/m’)
PEDDS 0.33 0.08 5.3 0.69 3.8
PBDFs 1.0 0.79 2.3 1.4 0.66
PBDDS/DFS 1.4 0.87 7.6 2.1 4.5
PCDDS/DFs 3.5 3.1 29 22 4.6
Co-PCB 7 10 9.2 7.8 11
PCDDS/DFs, Co-PCB 16 3 58 30 16
MoBPCDDS/MoBPCDFS 0.007 0.005 3.8 2.9 0.032
a. TBP
-52 PBDDs/DFs  PCDDs/DFs Co-PCB
7 AL A2 A3
(pg-TEQ/m/day)
3.2 0.67 2.2
PBDDs/DFS(TEQ) an @3 ©.5)
10 42 12
PCDDS/DFS(TEQ) ) 2 o
2.5 2.0 1.1
Co-PCB(TEQ) 2.5 2.0y 1)
13 42 13
PCDDS/DFs Co-PCBCTEQ) | (00 ) a3
-53 PBDDs/DFs PCDDs/DFs Co-PCB MoBPCDDs/DFs
oo/ /da) AL A2 A3
PEDDs 71 180 1700
PBDFs 930 280 710
PBDDS/DFS 1000 460 2500
PCDDS/DFs 900 9700 890
Co-PCB 5600 1300 1900
PCDDS/DFs, Co-PCB 6500 11000 2700
MoBPCDDS/MoBPCDFS ND 83 5.4
1 PBDDS/DFS(TEQ)  WHO-TEF(1998) PCDDs/DFs TEF
2 PCDDs/DFs,Co-PCB(TEQ) ~ WHO-TEF(1998) PCDDs/DFs TEF
3 / 0
1/2

4) ND
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a. TBP

=54 PBDDs/DEsS PCDDs/DFs _Co-PCB
7 A1 A-2 A3
(pg-TEQ/L)
0 0 0 0 0.25 0.0036
PEDDS/DPS(TEQ) (1) (1) (@.1) (@.1) (1.3) (1)
0.15 0.0092 2.4 0.044 0.26 0.043
PCDDS/DFS(TEQ) (0.21) (0.087) 2.4 (0.12) (0.32) (0.11)
0.022 0.0069 0.012 0.0013 0.041 0.014
Co-PCB(TE
0-PCB(TEQ) (0.023) 0.0070) | (0.012) 0.0029) | (0.041) (0.014)
0.17 0.016 2.4 0.046 0.30 0.057
PCDDs/DFs, Co-PCB(TEQ) (0.24) (0.094) (2.4) (0.12) (0.36) (0.13)
=55 PBDDs/DEs . PCDDs/DFEs _ Co-PCB MoBPCDDs/DFs
A1 A2 A3
(pg/L)
PBDDS ND ND ND ND 49 50
PBDFs ND ND ND ND 70 0.4
PBDDS/DFs ND ND ND ND 120 50
PCDDS/DFs 11 10 1900 49 79 20
Co-PCB 48 19 67 12 100 37
PCDDS/DFs, Co-PCB 58 29 1900 61 180 57
MoBPCDDS/MoBPCDFS ND 2.8 4 ND 0.4 \D
a. TBP
-56 PBDDs/DEs PCDDs/DFs _ Co-PCB
7 A1 A-2 A3
(pg-TEQ/g-dry)
71 30 10 0.31 n 2.0
PBRDDs/DFs(TE
S/DFS(TEQ) (7.6) (30) @ (L.1) 1) (2.6)
33 2 6200 69 36 10
PCDDS/DFS(TEQ) (33) 4) (6200) (69) (36) (10)
5.2 6.8 5.9 0.80 0.98 0.62
Co-PCB(TE
0-PCB(TEQ) (.2 (6.8 (5.9 (0.80) (0.98) (0.62)
38 30 6200 70 37 11
PCDDS/DFs ,Co-PCB(TEQ) | 00 0 (2200) 70 @ an
=57 PBDDs/DEs _ PCDDs/DFs _ Co-PCB MoBPCDDs/DFs
A1 A2 A3
(pg/g-dry)
PBDDS 120 9.8 58 0.8 950 170
PBDFs 1200 1400 1200 49 340 4.2
PBDDS/DFs 1300 1500 1300 50 1300 170
PCDDs/DFs 3600 5900 65000000 54000 7100 2500
Co-PCB 24000 22000 33000 2400 2500 2300
PCDDS/DFs, Co-PCB 28000 28000 5000000 57000 9600 4800
MoBPCDDS/MoBPCDFS 590 72 8300 140 27 6
1 PBDDS/DFS(TEQ)  WHO-TEF(1998) PCDDS/DFs TEF
2 PCDDs/DFs,Co-PCB(TEQ)  WHO-TEF(1998) PCDDs/DFs TEF
3 / 0
1/2
4 ND
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5-2 PBDEs TBBPA TBP HBCDs
a. TBP
-58 PBDEs TBBPA TBPs HBCDs
A-2 A-3
PBDEs(ng/m°y) 10000 5300 310
TBBPA(ng/m>y) 540000 5000 940
TBPs(ng/m>y) 41000000 890000 16000
HBCDs(ng/m>y) 790 580 ND
a. TBP
-59 PBDES TBBPA TBPs  HBCDs
A-1 A-2
PBDEs(ng/L) 5.9 0.17 8.4 4.1 0.37
TBBPA(ng/L) 12 320 490 270 7.9
TBPs(ng/L) 96 0.64 2700 44 0.93
HBCDs(ng/L) 16 5.4 17 1.9 0.27
A-3
PBDEs(ng/L) 200 5.0 0.13
TBBPA(ng/L) 2700000 110 3.0
TBPs(ng/L) 31000000 32 4.8
HBCDs(ng/L) 200 6.5 0.16
b.
-60 PBDEs TBBPA TBPs HBCDs
B-1
1 -2 -3
(HBCD ) -1C) -2( )
PBDEs(ng/L) 3400 1500 1100 6900 270 17
TBBPA(ng/L) 3.7 2.2 0.93 8.7 7.9 0.029
TBPs(ng/L) 100 130 33 56 60 1.9
HBCDs(ng/L) 33000000 4400 7700 8100000 610000 5.1
B2
-1 -2 -3
HBCD ) | ( ) |«( )
PBDEs(ng/L) 500 2300000 40000000 7900000 6400000 25
TBBPA(ng/L) 9.2 3.7 2.0 2.6 6.2 0.042
TBPs(ng/L) 77 57 40 120 49 2.3
HBCDs(ng/L) 17000000 1100000 2100000 1100000 2200000 120
B-3
-1
(HBCD ) -2
PBDEs(ng/L) 1100 16000 100000 100000 0.25
TBBPA(ng/L) 6.0 87 80 3.7 0.063
TBPs(ng/L) 160 310 320 190 0.13
HBCDs(ng/L) 44000000 24000000 3400000 | 4400000 ND

37




a. TBP

-61 PBDEs TBBPA TBPs HBCDs
A-1 A-2 A-3
PBDEs(ng/m*) 0.13 0.080 0.58 0.063 0.17
TBBPA(ng/m") 46 5.0 520 55 4.0
TBPs(ng/m*) 2.3 0.59 130 14 1.5
HBCDs (na/m*) 0.047 0.069 0.055 0.16 ND
. TBP
-62 PBDEs TBBPA TBPs HBCDs
A-1 A-2 A-3
PBDEs(ng/m*/day) 57 43 70
TBBPA(ng/m*/day) 14000 39000 1700
TBPs(ng/m*/day) 260 4400 690
HBCDs (ng/m*/day) 41 15 36
. TBP
-63 PBDEs TBBPA TBPs HBCDs
A-1 A-2 A-3
PBDEs(ng/L) 2.1 1.1 0.28 0.54 8.5 0.45
TBBPA(ng/L) 30 0.24 3.0 0.95 85 1.0
TBPs(ng/L) 5.6 1.6 5.5 2.3 50 9.4
HBCDs(ng/L) 0.84 1.4 ND ND 0.48 ND
. TBP
-64 PBDEs TBBPA TBPs HBCDs
A-1 A-2 A-3
PBDEs(ng/g-dry) 360 700 280 27 35 7.2
TBBPA(ng/g-dry) 110 12 120 1.4 19 0.86
TBPs(ng/g-dry) 72 11 33 7.8 9.9 9.2
HBCDs(ng/g-dry) 55 5.7 40 21 77 12
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TBP

TEF
IPCS
TEF
WHO-TEF(1998)
TBP (A-1,A-2,A-3) 2,4,6-TBP
(B-1,B-2,B-3) HBCDs  DeBDE
(1) TBP
1)
a. PBDDs/DFs
PBDDs/DFs 3 PBDDs/DFs 8,100ng/m3,(1.5
24,000ng/m3,) PBDDs 8,100ng/m%,(1.5 24,000ng/m®) PBDFs 2.7ng/m3, t (ND(
) 8.0ng/md)
0.0013ng-TEQ/m%(0  0.0039ng-TEQ/m3,)
( 1) ND
( 2) / 0
2)
1/2
TeBDDs ( -2 a.TBP
_1)

3

42,000 ng/md) 23,000 ng/mé)

3 -2
b. MoBPCDDs/DFs
MoBPCDDs/DFs 3 1 0.067ng/m*(ND  0.20ng/m3)
MoBPeCDDs ( -2 a.TBP
-7
3 0.063ng/m?)
C. PCDDs/DFs Co-PCB
PCDDs/DFs Co-PCB 3 PCDDs/DFs Co-PCB
220ng/m*(44 320ng/m3,) PCDDs/DFs 6.9ng/m*(1.4 13ng/m%) Co-PCB 210ng/ m3,(42
310ng/m3)
0.046ng-TEQ/m*,(0.017 0.085ng-TEQ/m3)
0CDD ( -2 a.TBP
-13)
3 27ng/mé)
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21ng/m?) 1
(0.052ng-TEQ/m3) (0.046ng-TEQ/m3)
(0.033ng-TEQ/m3)

d. PBDEs
PBDEs 3 5,200ng/m%(310 10,000ng/m?)
DeBDE ( -2 a.TBP
-19)
3 (2,400ng/m3)
e. A TBBPA
TBBPA 3 180,000ng/m,(940 540,000ng/md))
3
30,000ng/m)
f. TBPs
TBPs 3 14,000,000ng/m%,(16,000 41,000,000
ng/m?,)
2,4,6-TBP
3
(2,200ng/m3) 4
g. HBCDs
HBCDs 3 2 460ng/m3,(ND  790ng/m3)
y/-HBCD
3 (110ng/m3)
a. (PBDDs/DFs)
PBDDS/DFs 8 5 PBDDS/DFs 30pg/L(14
55pg/L) PBDDs 11pg/L(3.6 21pg/L) PBDFs 19pg/L(11 34pg/L)
PBDDs/DFs 650,000pg/L (220 1,300,000pg/L)  PBDDs 650,000pg/L (110
1,300,000pg/L) PBDFs 600pg/L(110  1,100pg/L)

0.062pg-TEQ/L(0.022 0.096pg-TEQ/L)
0.34pg-TEQ/L(0.29  0.40pg-TEQ/L)

TeBDDs OBDF ( -2 a.TBP
_2)
3
600pg/L) 470pg/L) 1
0.73pg-TEQ/L) 1
b. (MoBPCDDs/DFs)
MoBPCDDs/DFs 8 2 3.0pg/L(ND 9pg/L)
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20pg/L(ND  41pg/L)
MoBTrCDDs MoBHpCDFs ( -2
a.TBP -8)
3 5.1pg/L)

C. (PCDDs/DFs Co-PCB)

PCDDs/DFs Co-PCB 8 PCDDs/DFs
Co-PCB 1,100pg/L(920 1,200pg/L) PCDDs/DFs 130pg/L(54 210pg/L) Co-PCB
910pg/L(860 1,000pg/L) PCDDs/DFs Co-PCB 1,600pg/L(1,200 1,900pg/L)
PCDDs/DFs 600pg/L(220 970pg/L) Co-PCB 940pg/L(890 1,000pg/L)

0.21pg-TEQ/L(0.11 0.33pg-TEQ/L)
0.56pg-TEQ/L(0.32 0.81pg-TEQ/L)

0CDD ( -2 a.TBP
-14)
3
( 820pg/L) 1,100pg/L)
1,500pg/L)
0.21pg-TEQ/L) ( 0.28pg-TEQ
/L) ( 0.46pg-TEQ/L)
d. (PBDEs)
PBDEs 8 5.0ng/L(4.1 5.9ng/L)
100ng/L(8.4 200ng/L)
DeBDE ( -2 a.TBP
-20)
’ (
:710ng/L) 2 (
)
e. A(TBBPA)
TBBPA 8 130ng/L(12 270ng/L)
1,400,000ng/L (490 2,700,000ng/L)
8 780ng/L
440ng/L)
25,000ng/L 2
f. (TBPs)
TBPs 8 57ng/L(32 96ng/L)
16,000,000ng/L(2,700 31,000,000ng/L)
2,4,6-TBP
3
68ng/L) 4
g. (HBCDs)
HBCDs 8 8.1ng/L(1.9 16ng/L)
110ng/L(17 200ng/L)
Y -HBCD
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2.5ng/L) 2

2)
a. (PBDDs/DFs)

PBDDs/DFs 5 PBDDs/DFs 3.3pg/m*(0.87
7.6pg/m®) PBDDs 2.0pg/m*(0.08 5.3pg/m*) PBDFs 1.2pg/m3(0.66 2.3pg/m3)

0.0028pg-TEQ/m*(0.0015 0.0044pg-TEQ/m?)
TeBDDs TeBDFs PeBDFs HpBDFs ( -2
a.TBP -3)
3 4.5 pg/m3)
8.9 pg/m®) 4.1 pg/m*)
6.7pg/m®)
0.0064pg-TEQ/m?

b. (MoBPCDDs/DFs)
MoBPCDDs/DFs 5 1.3pg/m3*(0.005 3.8pg/m*)

MoBTrCDDs MoBPeCDFs MoBHXCDFs MoBHpCDFs (
-2 a.TBP -9)
3 1.3 pg/m®)
1.3pg/m?)

c. (PCDDs/DFs  Co-PCB)
PCDDs/DFs Co-PCB 5 PCDDs/DFs Co-PCB
27pg/m*(13  58pg/m®)  PCDDs/DFs 16pg/m*(3.1  49pg/m®) Co-PCB 10pg/m3(7.8
12pg/m®) 0.15pg-TEQ/m*(0.031 0.35pg-TEQ/m*)
OCDD TeCDFs PeCDFs ( -2
a.TBP -15)
3 31pg/m®)
28pg/m®)
0.22pg-TEQ/m? 0.15pg-TEQ/m?
0.12pg-TEQ/m?

d. (PBDES)
PBDEs 5 0.20ng/m*(0.063 0.58ng/m*)
DeBDE ( -2 a.TBP
-21)
3 0.21ng/m®)
0.13ng/m%)

e. A(TBBPA)
TBBPA 5 130ng/m*(4.0 520ng/m®)

3

4.8ng/m*) 1
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f (TBPs)

TBPs 5 30ng/m*(0.59 130ng/m*)
2,4,6-TBP
8 0.33ng/m®)
0.16ng/m*) 2
g. (HBCDs)
HBCDs 5 4 0.067ng/m*(ND  0.16ng/m*)
y-HBCD 1 vy -HBCD o-HBCD
3
0.44ng/m*) 1
a. (PBDDs/DFs)
PBDDs/DFs 3 PBDDs/DFs 1,300pg/m?/day (460
2,500pg/m?*/day) PBDDs 650pg/m?/day(71 1,700pg/m?*/day) PBDFs 640pg/m?/day (280
930pg/m?/day)
2.0pg-TEQ/m?*/day(0.67 3.2pg-TEQ/m?/day)
TeBDDs HpBDFs ( -2 a.TBP
-4)
3
410pg/m?/day
0.3pg-TEQ/m?/day) 1

1.3pg-TEQ/m?/day)

b. (MoBPCDDs/DFs)
MoBPCDDs/DFs 3 2 29pg/m?/day(ND  83pg/m?/day)
MoBTrCDDs MoBPeCDFs MoBHxCDFs ( -2
a.TBP -10)
3

9pg/m?/day
C. (PCDDs/DFs Co-PCB)

PCDDs/DFs Co-PCB 3 PCDDs/DFs Co-PCB
6,700pg/m*/day(2,700 11,000pg/m*/day) PCDDs/DFs 3,800pg/m?/day(890 9,700pg/m?/da
y) Co-PCB 2,900pg/m?/day(1,300 5,600pg/m?/day)

23pg-TEQ/m?/day(13 44pg-TEQ/m?/day)
OCDD TeCDFs ( -2 a.TBP
-16)
8 1,100pg/m?/day
2,300pg/m?/day 3,000pg/m*/day
(21pg-TEQ/m?/
day) (22pg-TEQ/m?/day)

d. (PBDES)

PBDEs 3 57ng/m?/day(43 70ng/m?/day)

DeBDE ( -2 a.TBP
-22)
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55ng/m?/day)

e. A(TBBPA)
TBBPA 3 18,000ng/m%/day(1,700
39,000ng/m*/day)
3
2,000ng/m?/day) 1
f. (TBPS)
TBPs 3 1,800ng/m?/day (260 4,400ng/m?/day)
2,4,6-TBP
3 83ng/m*/day)
52ng/m?/day) 26ng/m?/day) 2
g. (HBCDs)
HBCDs 3 31ng/m?*/day(15 41ng/m?/day)
v -HBCD o-HBCD
3
13ng/m?/day)
a. (PBDDs/DFs)
PBDDS/DFs 6 2 ( ) PBDDs/DFs
40pg/L(ND 120pg/L) PBDDs 16pg/L(ND 49pg/L) PBDFs 23pg/L(ND 70pg/L)
PBDDs/DFs 17pg/L(ND 50pg/L) PBDDs 17pg/L(ND 50pg/L) PBDFs
0.13pg/L(ND 0.4pg/L)
( ) 0.083pg-TEQ/L(0 0.25pg-TEQ/L)
0.0012pg-TEQ/L(0 0.0036pg-TEQ/L)
TeBDDs 0OBDD ( -2 a.TBP
-5)
3 14 29pg/L
( )

0.055 0.057pg-TEQ/L)
0.072pg-TEQ/L)
0.0067pg-TEQ/L

b. (MoBPCDDs/DFs)

MoBPCDDs/DFs 6 3 ( ) 1.5pg/L(ND

4.0pg/L) 0.9pg/L(ND 2.8pg/L)

MoBTrCDDs MoBHpCDDs ( -2 a.TBP
-11)
: ( )
1.5pg/L) 1.2pg/L

C. (PCDDs/DFs Co-PCB)

PCDDs/DFs Co-PCB 6 ( )
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PCDDs/DFs  Co-PCB 710pg/L(58 1,900pg/L) PCDDs/DFs 660pg/L(11 1,900pg/

L) Co-PCB 72pg/L(48 100pg/L) PCDDs/DFs Co-PCB 49pg/L(29 61pg/L)
PCDDs/DFs 26pg/L(10 49pg/L) Co-PCB 23pg/L(12 37pg/L)
( ) 1.0pg-TEQ/L(0.24 2.4pg-TEQ/L)
0.11pg-TEQ/L(0.094 0.13pg-TEQ/L)
0CDD ( -2 a.TBP
-17)
: ( )
220 190pg/L) 380pg/L
63 60pg/L) 20
550pg/L) ( )

0.31 0.24pg-TEQ/L)
0.05pg-TEQ/L
0.067pg-TEQ/L)

d. (PBDES)
PBDEs 6 ( ) 3.6ng/L(0.28
8.5ng/L) 0.70ng/L(0.45 1.1ng/L)
DeBDE ( -2 a.TBP
-23)
’ ( )
0.78ng/L)
e. A(TBBPA)
TBBPA 6 ( ) 39ng/L(3.0 85ng
/L) 0.73ng/L(0.24 1.0ng/L)
’ ( )
0.14 0.33ng/L 2
Tf. (TBPs)
TBPs 6 ( ) 20ng/L(5.5 50ng/
L) 4.4ng/L(1.6 9.4ng/L)
2,4,6-TBP
’ ( )
0.94ng/L 1
g. (HBCDs)
HBCDs 6 3 ( ) 0.44ng/L(ND
0.84ng/L) 0.47ng/L(ND 1.4ng/L)
Yy -HBCD ( ) Yy-HBCD o -HBCD
’ ( )
6.0ng/L) 1
a. (PBDDs/DFs)
PBDDs/DFs 6 ( ) PBDDs/DFs
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1,300pg/g-dry (1,300pg/g-dry) PBDDs 380pg/g-dry (58 950pg/g-dry) PBDFs

910pg/g-dry (340  1200pg/g-dry) PBDDs/DFs 570pg/g-dry (50
1,500pg/g-dry) PBDDs 60pg/g-dry (0.8 170pg/g-dry) PBDFs 480pg/g-dry (4.2
1400pg/g-dry)
( ) 10pg-TEQ/g-dry (7.1 14pg-TEQ/g-dry)
11pg-TEQ/g-dry (0.31 30pg-TEQ/g-dry)
HxBDDs OBDD PeBDFs HxBDFs HpBDFs OBDF (
-2 a.TBP -6)
: ( )
1,800pg/g-dry 1,000pg/g-dry

520pg/g-dry
720pg/g-dry
650pg/g-dry ( )
14pg-TEQ/g-dry
8.2pg-TEQ/g-dry

b. (MoBPCDDs/DFs)
MoBPCDDs/DFs 6 ( )
3,000pg/g-dry(27 8,300pg/g-dry) 76pg/g-dry(16 140pg/g-dry)
MoBTeCDDs MoBHpCDDs MoBHpCDFs ( -2
a.TBP -12)
: ( )
150pg/g-dry 1

C. (PCDDs/DFs Co-PCB)
PCDDs/DFs Co-PCB 6 ( ) PCDDs/DFs
Co-PCB 2,000,000pg/g-dry(9,600  6,000,000pg/g-dry) PCDDs/DFs
2,000,000pg/g-dry(3,600  6,000,000pg/g-dry) Co-PCB 20,000pg/g-dry(2,500
33,000pg/g-dry) PCDDs/DFs Co-PCB 30,000pg/g-dry(4,800 57,000pg/g-dry)
PCDDs/DFs 21,000pg/g-dry(2,500 54,000pg/g-dry) Co-PCB 8,900pg/g-dry(2,300
22,000pg/g-dry)
( ) 2,100pg-TEQ/g-dry (37 6,200pg-TEQ/g-dry)
37pg-TEQ/g-dry (11 70pg-TEQ/g-dry)
OCDD OCDF ( -2 a.TBP
-18)
: ( )
79,000pg/g-dry
1 ( )
39pg-TEQ/g-dry

2
d. (PBDES)
PBDEs 6 ( ) 230ng/g-dry (35
360ng/g-dry) 240ng/g-dry (7.2 700ng/g-dry)
DeBDE ( -2 a.TBP
-24)
: ( )

190ng/g-dry
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e. A(TBBPA)
TBBPA 6 ( ) 83ng/g-dry (19

120ng/g-dry) 4.8ng/g-dry (0.86 12ng/g-dry)
’ ( )
:13 ng/g-dry 1
. (TBPs)
TBPs 6 ( ) 38ng/g-dry (9.9
72ng/g-dry) 9.3ng/g-dry (7.8 1lng/g-dry)
2,4,6-TBP
’ ( )
:1.3ng/g-dry 1
g- (HBCDs)
HBCDs 6 ( ) 41ng/g-dry (5.5
77ng/g-dry) 13ng/g-dry (5.7 21ng/g-dry)
Yy -HBCD ( ) Yy-HBCD o -HBCD
’ ( )
:12ng/g-dry
13ng/g-dry
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TBP

0.0013ng-TEQ/m?,
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-10
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2 2 PBDDs/DFs
1 1,300,000pg/L
0.34pg-TEQ/L -11
2
0.062pg-TEQ/L -12
(10pg-TEQ/L) 2
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-14

PBDDs/DFs

PBDDs/DFs

PBDDs/DFs

0.0028pg-TEQ/m® -13
( 0.6pg-TEQ/m®) 2

2.0pg-TEQ/m*/day

TEQ( g-TEQ/m3)

0.6
0.5
0.4
0.3
0.2
0.1
0.0

TBP |

0.6pg-TEQ/m3

-13

PBDDs/DFs

TEQ( g-TEQ/m2/day)

300
250
200
150
100

50

TBP

-14

20

PBDDs/DFs



6 3 PBDDs/DFs
0.083pg-TEQ/L 0.0012pg-TEQ/L -15

( 1pg-TEQ/L) 1 2
6 PBDDs/DFs
10pg-TEQ/g-dry 11pg-TEQ/g-dry -16

( 150pg-TEQ/g-dry) 1

TEQ( g-TEQ/ )

100 1pg-TEQ/L . TBP

10 | — B ]

! -

0.1 — X
oor 00 - o[ H O - I_

-15 PBDDs/Dfs

)

TEQ( g-TEQ/

160
140
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TBP PBDDs/DFs
2,3,7,8-
2,3,7,8-

PBDDs/DFs

2,3,7,8-
2,3,7,8-
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@
H15
( 80,000pg/L,
77pg-TEQ/L) PBDDs/DFs
PBDDs/DFs

D

a. PBDDs/DFs

PBDDs/DFs 17 16 PBDDs/DFs
110,000pg/L(270  490,000pg/L) PBDDs 6,800pg/L(ND  34,000pg/L)  PBDFs
100,000pg/L(230 460,000pg/L) PBDDs/DFs 89,000pg/L(10,000
250,000pg/L)  PBDDs 2,300pg/L(55 8,800pg/L) PBDFs 87,000pg/L (10,000
250,000pg/L) 120pg-TEQ/L(1.4 590pg-TEQ/L)

390pg-TEQ/L(26 1,200pg-TEQ/L)
OBDF HpBDFs PeBDF,TeBDFs ( -2
b. -25)

H15 2.3pg-TEQ/L 2
77pg-TEQ/L

b. MoBPCDDs/DFs
MoBPCDDs/DFs 17 11 1,200pg/L(ND
7,000pg/L) 1,500pg/L(160 4,100pg/L)
MoBHpCDDs ( -2 b.
-26)

520pg/L
H15 66pg/L 1
500pg/L)

C. PCDDs/DFs Co-PCB
PCDDs/DFs Co-PCB 17 PCDDs/DFs
Co-PCB 2,600pg/L(1,200 6,900pg/L) PCDDs/DFs 660pg/L(49 1,300pg/L) Co-PCB
1,900pg/L(1,200 5,600pg/L) PCDDs/DFs Co-PCB
2,800pg/L(2,300 3,900pg/L) PCDDs/DFs 1,100pg/L(700 1,400pg/L) Co-PCB
1,700pg/L(1,200 2,500pg/L) 7.4pg-TEQ/L(0.29 22pg-TEQ/L)
8.4pg-TEQ/L(4.1 12pg-TEQ/L)
OCDD HpCDDs PeCDFs ( -2
b. -27)

H15 17pg-TEQ/L
3.6pg-TEQ/L

d. PBDES
PBDEs 5,000,000ng/L(500 40,000,000ng/L)
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1,600,000ng/L(270 6,400,000ng/L)

DeBDE ( -2 b.
-28)
3 H15
1,900ng/L 3
2,100,000ng/L
e. A TBBPA
TBBPA 20ng/L(0.93 87ng/L) 6.6ng/L(3.7
8.7ng/L)
3 H15
79ng/L 4409g/L
2
f. TBPs
TBPs 140ng/L(33 320ng/L) 89ng/L (49
190ng/L)
2,4,6-TBP
3 H15
710ng/L 1
68g/L
g.- HBCDs
HBCDs 13,000,000ng/L(4,400 44,000,000ng/L)
3,800,000ng/L(610,000 8,100,000ng/L)
vy -HBCD
3 H15
180,000,000ng/L 1
1,200,000ng/L
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B-1 H15 (HBCD ) HBCD
H17 “1(HBCD )
B-1 PBDD /DF
1000000
HBCD 100000 |
10000 |
S 1000 |
-1(HBCD ) S 100
H15 2 1(13
(4.4-510pg/L) PN ? 3 S 3 -
H15 .5
-1(HBCD ) 1 : L
4500pg/L = 5 7
-3 610pg/L
-17 B-1 PBDDs/DFs
; B-1  PBDDs/DFs
. . 10000 10pg-TEQIL
S 1000 |
n
2 100 |
3 10
1
8
-17 H15 H17 0 N 0 N
PBDDs/DFs -18 = 7 = 7
PBDDs/DFs
-18 B-1 PBDDsS/DFs
-1 B-2 PBDD /DF
1000000
100000 I
10000
B_2 S: 1000
-1(HBCD ) B-1 100
10
1
HBCD N
H15 L 5% s -
(180 - 630pg/L) = 5 8 =
H15
DeBDE -19 B-2 PBDDs/DFs
2( ) 1
(HBCD ) 3 460,000pg/L DeBDE -3
3 490,000pg/L -2 -3
_2 590 pg-TEQ/L -3 360
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pg-TEQ/L  DeBDE
-2
TeBDFs PeBDFs
-2
-3 1
95,000pg/L
H15
172 170,000 - 85,000

pg/L 2
130 - 290pg-TEQ/L

-19 H15 H17
PBDDs/DFs -20
PBDDs/DFs
B-2 PBDDs/DFs
PBDEs
r=0.9718 -21
PBDEs PBDDs/DFs
B-3
B-1 B-2
HBCD
-1(HBCD )
H15
(1,500 270 pg/L
-2 -1(HBCD )
890pg/L
-1(HBCD ) -2
1 3,900pg/L
2 10,000pg/L
3
26pg-TEQ/L H15
1
70,000 -
10,000pg/L

97 - 26pg -TEQ/L
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w L
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[a N
PBDDs/DFs 10
. ‘ ‘
o M 1. 10.  100.  1000. 10000. 100000 100000
. 0.
PBDDs/DFs PBDE PBDDs/DFs(pg/L)
(r=0.7631)
-24 PBDDs/DFs  PBDEs
-17 20 22 23
H15 PBDDs/DFs
PBDDs/DFs
17 18

97



98



TBPHK & fgy L REREZEX

Yo R A

AVZAN

N/

HEET 7

INHE 7K
VIR e

n
H
(

TBP7 L2y

AT Y=

o

PR b

B HZER T
(A-3HEEXDHH)

R %7{%5@@ - ’ :
= BEKE > K

99




A-1Ji %

[ﬁﬁ%ﬁ:&g] NFEKBOKE -+ EEBUBHR IO (EE)

7K’E : PCDDs/DFs (0. 0092, 10) PBDDs/DFs (0, ND)
JEE'E : PCDDs/DFs (24, 5900) PBDDs/DFs (30, 1500)

H’*

20m

N :
NS AREOKE - B BURHR R (MK b A 3r)
K : PCDDs/DFs (0. 15, 11) PBDDs/DFs (0, ND)
JEEET : PCDDs/DFs (33, 3600) PBDDs/DFs (7. 1, 1300)
BEERR (fiax k) . _
BUEHR L / LISy
PCDDs/DFs (0. 048, 3. 5)
PBDDs/DFs (0. 0034, 1. 4)
Bl HH K GO A
(K& HEK) 7
PCDDs/DFs (0. 039, 54) %3’%
PBDDs/DFs (0. 096, 22) FITAH
BERR - B FIEV U A (i)
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HLAL
PEK . (pg-TEQ/L, pg/L)
BREERA : (pg-TEQ/m’, pg/m’) AIFAIRE (pg-TEQ/L, pg/L)
TRV CA : (pg-TEQ/m’/day, pg/m’/day) AJEFAKIKICE : (pg-TEQ/g-dry, pg/g-dry)
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A-2fiE%

it R AR ]

BREERA « B N iEv U AR R)
FUBHR UM
N B 57 K5 1 PCDDs/DFs (0. 23, 22) PBDDs/DFs (0. 0022, 2. 1)

% T iXwv> U A :PCDDs/DFs (42, 9700) PBDDs/DF's (0. 67, 460)
BREE A (it i 74)

BRI A
PCDDs/DFs (0. 33, 19)

, A PBDDs/DFs (0. 0044, 7. 6)
e K BUBRER I AR
(& k)
PCDDs/DFs (0. 27, 210)
PBDDs/DFs (0. 022, 14)

NFEKBOKE -+ EEBUBHR IO (EE)
7K'E : PCDDs/DFs (0. 044, 49) PBDDs/DFs (0, ND)

& NS KBOKE - JEEBUBHER IO (K 04130
7K'E : PCDDs/DFs (2. 4, 1900) PBDDs/DFs (0, ND)
JEE'E : PCDDs/DFs (6200, 6000000) PBDDs/DFs (10, 1300)

PR 77 A SRR U AL
(RS P

PCDDs/DFs (0. 0074, 6. 4)

PBDDs/DFs (0. 0039, 24000)

HEH 7K GRUBHE Bt
(TFEHEAK)

M PCDDs/DFs (0. 23, 220)
PBDDs/DFs (0. 29, 220)

JEE'E : PCDDs/DFs (69, 54000) PBDDs/DFs (0. 31, 50)

50m

HAfL

BEH AT A : (ng—TEQ/m’y, ng/m’y) PEHIZK
BREERA : (pg-TEQ/m’, pg/m”) N KRS
B FIEWC A ¢ (pg-TEQ/m?/day, pg/m’/day) A4k FKIBRIEE
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: (pg—TEQ/L, pg/L)
. (pg-TEQ/g-dry, pg/g—dry)
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A3 %

it R AR ]

N

BREERA « B FIEW U A (%R )
FRBHER B AL
BRBE K& PCDDs/DFs (0. 068, 4. 6)
PBDDs/DFs (0. 0015, 4. 5)
[ FIEvy U A i PCDDs/DFs (12, 890)
PBDDs/DFs (2. 2, 2500)

NS KBOKE - EEBUBHER IO (K 04130
7K’& : PCDDs/DFs (0. 26, 79) PBDDs/DFs (0. 25, 120)
JEE'E : PCDDs/DFs (36, 7100) PBDDs/DFs (14, 1300)

NFEKBOKRE -« EEBUBHR IO (EE)
7K'& : PCDDs/DFs (0. 043, 20) PBDDs/DFs (0. 0036, 50)
JEE'E : PCDDs/DFs (10, 2500) PBDDs/DFs (2. 0, 170)

Pt 27 2 SRR B L
(EREEH M N
PCDDs/DFs (0. 025, 13)
PBDDs/DFs (0, 330) PrH R BUBRER I AR

(B dk7K)
HEH A R S B M PCDDs/DFs (0. 11, 120)
(BLZe 7 H M) PBDDs/DFs (0. 067, 55)
PCDDs/DFs (0. 0017, 1. 4) NP
PBDDs/DFs (0, 1. 5) BEHIKBURHR B

(EZeR > 7HN)

PCDDs/DFs (0. 52, 970)
PBDDs/DFs (0. 40, 1300000)

B
HEH A A : (ng—TEQ/mBN, ng/mBN)
BB ARR . (pg-TEQ/u’, pg/m’)

HEHK : (pg—TEQ/L, pg/L)
AHAKIEARE  : (pg-TEQ/L, pg/L)

B FIEVC A ¢ (pg-TEQ/m’/day, pg/m’/day) AFFHAKIRIEE : (pg-TEQ/g-dry, pg/g—dry)

P) HRAN O, (FEPE S/ A5 B 4 (ND=0) , SEIEE) T 5.,

50m

[V =R R OV ) 1) - 22 JE [ ]

S

L #l

JE B =R
LR G

(calm =17%)

LEAR DL
BB A & YRR & 0D BREER Sk
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g SR (A A ESRER EMT bR S,
(Bi7J5)
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WO, Fe S Wz fR Ny X
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B-1 g%

v o HER
——— PR

HrH K SR ER BT
(TrEHEAK-1)

PCDDs/DFs (10, 870)
PBDDs/DFs (3. 0, 510)

| /

gett - PIRINT

BR
==
= 1
f
Yeta i T Lﬂ'l
- |
v : h ‘
R « F
= 1
\ 4 E I
e P
| X
W

HEHAKER B BT
(TARPEAK-2)
PCDDs/DFs (5. 5, 630)
PBDDs/DFs (21, 4500)

HEHAKER B BT
(TAEPEAK-3)
PCDDs/DFs (3. 5, 740)
PBDDs/DFs (1. 5, 610)

s HEAALER (1H)

Bikr-% (FAEEH

_;

| AFERALE ()

PR T

HEHAKER AR T
(LB e ik -1)
PCDDs/DFs (4. 0, 700) PBDDs/DFs (57, 11000)

HEHAKER A BT
(LB i Pk -2)
PCDDs/DFs (7. 8, 1400) PBDDs/DFs (1200, 250000)

HEH A ER B E T
(TZEHK)

S PCDDs/DFs (0. 0078, 2. 9)
PBDDs/DFs (0. 07, 7)

) RN O

BE 7K

(NI FH/KIKE 5 M)

BAAT
PEHIK - (pg—TEQ/L, pg/L)

R B/ T 55 AR 4 {8 (ND=0) , SEMITED) T 5,
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B-2hi %

[ TREAEEE X ]

Tt > b

S BEA
e AR

v v
g%@jjl]j: Illllll-: %é'%%ﬁﬂi
:IIIIIIIIIIIIIIII: 'HBCD
v -
L i < . HEH A ER B E T
LR = Rk
. PCDDs/DFs (22, 810)
. PBDDs/DFs (2. 2, 630)
i DAREET
a (THEEHEK-2; By b
(I =, PCDDs/DFs (3. 9, 620)
l /' PBDDs/DFs (590, 460000)
A -
LS = KRBT
v (TREHEA-3; N F2)
= PCDDs/DFs (0. 19, 49)
l " PBDDs/DFs (360, 490000)
RNy F T # :
B . HEH A ER B E T
KBHIRA *DeBDE 'y R ié( n (LBRRTHR A HEAR)
ate = PCDDs/DFs (20, 840)
v 4 PBDDs/DFs (250, 95000)
il %
7? BEAKALEE
KRR L 5 % A% (FHBED Y Hi AR T
%ML LRI ey (e AHEA)
AT 5 TR v PCDDs/DFs (12, 1000)
PBDDs/DFs (290, 85000)
FRAT
BE/K
BEH AR RSP (NI HZKIEARE 5 WD
(TZEHK)
7&5/ PCDDs/DFs (0. 013, 23) PBDDs/DFs (0. 15, 110) T,
PEHIK © (pg-TEQ/L, pg/L)
) FEINOMEIE, GRS &/ wm S S 24 (ND=0),, SZRIEE) Th D,
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B-3 i g%

[ TREAEEE X ]
W HER

T
i )—

-

\ 4
Yuth, - B4 NI, | -HBCD
B A BB S By

(TAPEAR-1)
PCDDs/DF's (3. 2, 160)
5 PBDDs/DF's (1. 4, 270)

P H K SR ER BT
(TrEHEAK-2)

PCDDs/DFs (3. 3, 600)
PBDDs/DFs (4. 0, 890)
I

l EEEEEEEEEEEESR ﬁkﬂjzkﬁﬂiﬁfﬁ

&
N
0
A

r—=—|—-

pf EE N EEEEEEEEEEEEESN

(RLEERTHR S PEAK)
PCDDs/DFs (1. 6, 1300)

PBDDs,/DFs (7. 2, 3900)
FRA BEAK LB
HEH K ERERE BT

e

EREREPT PBDDs/DFs (26, 10000)

BEK
(NI FH KIS 5 1)
HEH K ER B & BT

(H R AK)
pk PCDDs/DFs (0. 0050, 1. 7)
PBDDs/DFs (0, ND)

BAAT
PEHIK - (pg—TEQ/L, pg/L)

) FEIMN O, GEPESE &/ % A E (ND=0), FFHIRE) TH 5,

A

66




67



ELESREES

OFEH T A
a. TBPH K B fiti 5%

#-1 Y H 2 F1 OPBDDs /D s/ AT i B (SE I3 )

A-2ftE7% A-3fiti%
2 A . [ 3
PR (ng/my RISHIE | 87 > vn | ek im0
2,3, 7, 8TeBDD ND ND ND
TeBDDs 24000 330 1.5
1, 2, 3,7, 8-PeBDD ND ND ND
PeBDDs 16 0.07 ND
1, 2, 3, 6, 7, 8—HxBDD ND ND ND
1,2,3,4, 7, 8-HxBDD ND ND ND
1, 2,3, 7,8, 9-HxBDD ND ND ND
HxBDDs ND ND ND
HpBDDs ND ND ND
OBDD ND ND ND
Total PBDDs 24000 330 1.5
2,3,7, 8TeBDF ND ND ND
TeBDFs 7.1 0.17 ND
1,2, 3,7, 8-PeBDF ND ND ND
2,3,4, 7, 8-PeBDF ND ND ND
PeBDFs 0.53 ND ND
1, 2, 3, 4, 7, 8-HxBDF ND ND ND
HxBDFs ND ND ND
1,2, 3, 4,6, 7, 8HpBDF 0.39 ND ND
HpBDFs 0.39 ND ND
OBDF ND ND ND
Total PBDFs 8.0 0.17 ND
Total (PBDDs+PBDFs) 24000 330 1.5

-2 HEH A A F1 OPBDDs/DFEsA T fiti F: (FEME S5 kA 24 fiE)

A-2Jii % A-3iaF%
B RS A X %
(ng-TEQ/m"y) BOGHH D [ 4EET 7 0 | HERCTHA

2,3,7,8-TeBDD

1,2,3,7, 8PeBDD

1,2, 3,6, 7, 8-HxBDD

1,2,3,4,7, 8-HxBDD

1,2,3,7,8, 9-HxBDD

0BDD

2, 3,7, 8-TeBDF

1,2,3,7, 8-PeBDF

2,3,4,7,8-PeBDF

1,2,3,4, 7, 8-HxBDF

1,2,3,4,6,7, 8-HpBDF .0039

QCiI0:I0iI0I0IO|OIC:I0iI0IO:O
QICIQI0ICIO|OICI0iIi0iO:O

OBDF
Total TEQ 0. 0039 0

QIO iICiICiI0ICIO|OCI0I0I0I0:O

sk TS BOFE 4 /1T . WHO-TEF (1998) | 2 APCDDs/DFsDTEFIZHE L CHEH L7-2EZETh 5,
kIS EMAYEE, BB TFRAME (0] ELTRELEETHD,
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F-3  PEHID Ad OMoBPCDDs/DF s 43 Mk i (FZ I %)

iy
A-2fiE% A-3ii%
==Y 3
RBHRE (ng/m'y) FSHMI T | B 7 i | B T
2-MoB-3, 7, 8-TrCDD ND ND ND
MoBTrCDDs ND ND ND
1-MoB-2, 3, 7, 8-TeCDD ND ND ND
MoBTeCDDs ND ND ND
2-MoB-3, 6, 7, 8, 9-PeCDD 0.20 ND ND
MoBPeCDDs 0. 20 ND ND
1-MoB-2, 3, 6, 7, 8, 9-HxCDD ND ND ND
MoBHxCDDs ND ND ND
1-MoB-2, 3, 4, 6, 7, 8, 9—HpCDD ND ND ND
MoBHpCDDs ND ND ND
Total MoBPCDDs 0. 20 ND ND
3-MoB-2, 7, 8-TrCDF ND ND ND
MoBTrCDFs ND ND ND
1-MoB-2, 3, 7, 8-TeCDF ND ND ND
MoBTeCDFs ND ND ND
MoBPeCDF's ND ND ND
MoBHxCDFs ND ND ND
MoBHpCDFs ND ND ND
Total MoBPCDFs ND ND ND
Total (MoBPCDDs+MoBPCDFs) 0.20 ND ND
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F#-4  HEH A% DPCDDs/DFs « Co—PCBA T S

A2t 7% A-3ii%
S EE (ng/m’y)

SRS H O EEET 7 o0 | BZER TR
2,3,7,8-TeCDD ND ND ND
TeCDDs ND 0. 034 ND
1,2,3,7,8PeCDD ND ND ND
PeCDDs 0.29 ND ND
1,2,3,4, 7, 8HxCDD ND ND ND

é 1,2,3,6, 7, 8-HxCDD ND ND ND
© |1,2,3,7,8, 9-HxCDD ND ND ND
HxCDDs 0.16 ND ND
1,2,3,4,6,7,8HpCDD 0. 46 1.0 0.13
HpCDDs 0.86 1.7 0.19
0CDD 4.2 9.5 1.0
Total PCDDs 5.6 11 1.2
2,3, 7, 8TeCDF ND 0.013 ND
TeCDFs ND 0.13 0. 042
1,2,3,7,8PeCDF ND 0.018 ND
2,3,4,7,8PeCDF ND 0.015 ND
PeCDFs ND 0.24 ND
1,2,3,4, 7, 8HxCDF ND ND ND
o 11.2.3,6,7, 8 HxCDF ND ND ND
5 11,2,3,7,8, 9-HxCDF ND ND ND
& 12,3,4,6,7, 8HxCDF ND ND ND
HxCDFs ND 0. 067 ND
1,2,3,4,6,7,8HpCDF 0.15 ND 0.033
1,2,3,4,17,8, 9-HpCDF 0.08 0. 42 ND
HpCDFs 0.54 1.0 0.11
OCDF 0.28 0. 40 0. 069
Total PCDFs 0.81 1.8 0.22
Total PCDDs/DFs 6.4 13 1.4
3, 4,4, 5-TeCB (#81) ND 0.19 ND
3,3, 4,4 -TeCB(#77) 4.6 4.8 0.99
3,3",4,4", 5-PeCB (#126) ND 0.24 0.11
3,3 ,4,4,5,5 -HxCB (#169) ND 0.18 ND
Total non—ortho CBs 4.6 5.4 1.1
2°,3,4,4,5-PeCB (#123) 2.1 2.0 0.27
2,3 ,4,4", 5-PeCB (#118) 120 160 21
£ 12,3,37, 4,4 -PeCB (#105) 46 64 7.5
5 12,3,4, 4, 5-PeCB (#114) 2.9 3.4 0. 64
S 937475 5 UIKCE #16T) 7.4 6.8 0.78
2,3,3, 4,4, 5-HxCB (#156) 14 15 1.4
2,3,3,4,4",5 —HxCB (#157) 4.3 3.3 0.38
2,3,3,4,4,5,5 —HpCB (#189) 0.79 0.83 0. 091
Total mono—ortho CBs 200 260 32
2,2 ,3,4,4,5,5 —HpCB (#180) 58 30 7.1
2,2,3,3,4,4 , 5-HpCB (§170) 19 13 2.6
Total di-ortho CBs 77 43 9.7
Total Co—PCB 280 310 42
Total PCDDs/DFs + Co~PCB 290 320 44
Total PCDDs/DFs 0.0074 0. 025 0.0017
M s R
(ng-TEQ/m®,) Total Co—PCB 0. 028 0. 060 0.015
Total PCDDs/DFs -
Co-PCB 0. 035 0. 085 0.017

Sk GIES R, B PRI A (0] = LCRM Lo Chb,
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F-5  HEHU AH O PBDEs /it B (G211 )

A-2fi 7% A-3itiF%

e I 3

FEPIREE (ng/my) St | g o thn | ez 7
MoBDEs ND ND ND
4, 4’ -DiBDE (#15) 6.0 2.0 ND
DiBDEs 6.0 2.0 ND
2°,3,4/2,4,4 /2,2, 3-TrBDE (#33/428/#16) 17 16 ND
TrBDEs 24 31 ND
2,2 ,4,4 -TeBDE (#47) 39 20 0.91
TeBDEs 39 30 1.2
2,2",4,4", 5-PeBDE (#99) 9.3 4.9 0.33
2,2",4,4", 6-PeBDE (#100) ND ND ND
PeBDEs 9.3 4.9 0.33
2,2",4,4",5,5 ~HxBDE (#153) ND ND ND
2,2",4,4",5,6 -HxBDE (#154) ND ND ND
HxBDEs ND ND ND
2,2",3,3,4,5,6/2,2°,3,4,4,5 , 6-HpBDE (#175/4#183) ND ND ND
HpBDEs ND ND ND
OBDEs 40 26 ND
NoBDEs 570 590 20
DeBDE 9700 4600 290
Total PBDEs 10000 5300 310
#-6 e AT O TBBPA, TBPs & UMBCD A ik 5 (S %)

A-2ffid% A-3HER

JEERN 3

FEPIREE (ng/my) St | g ot | ez 7
TBBPA 540000 5000 940
2, 4, 6-TBP 41000000 890000 16000
2, 4, 5-TBP 1300 ND ND
2, 3, 5-TBP ND ND ND
3, 4, 5-TBP ND ND 69
Total TBPs 41000000 890000 16000
a —HBCD 190 ND ND
B —HBCD 68 82 ND
v —HBCD 530 490 ND
Total HBCDs 790 580 ND

7




@OEHIK
a. TBPH K B fiti 5%

#-7  BEH/KH OPBDDs/DF s4y b7 i 5 (211762 )
A-1HEs% A-2]iiF
=2 5[ i B
I (pe/L) bk TRk s @Atk T
if LFR)
2,3, 7, 8TeBDD ND ND ND ND ND
TeBDDs 4.3 ND 50 3.6 ND
1, 2, 3,7, 8-PeBDD ND ND ND ND ND
PeBDDs ND ND ND ND ND
1, 2, 3, 6, 7, 8—HxBDD ND ND ND ND ND
1,2,3,4, 7, 8-HxBDD ND ND ND ND ND
1, 2,3, 7,8, 9-HxBDD ND ND ND ND ND
HxBDDs ND ND ND ND ND
HpBDDs ND ND ND D ND
0BDD 5 ND 57 ND ND
Total PBDDs 9.1 ND 110 3.6 ND
2,3,7, 8TeBDF ND ND ND ND ND
TeBDFs ND ND ND D D
1,2, 3,7, 8-PeBDF ND ND ND ND ND
2,3,4, 7, 8-PeBDF ND ND ND ND ND
PeBDFs 3 ND ND D ND
1, 2, 3, 4, 7, 8-HxBDF ND ND ND ND ND
HxBDFs ND ND ND ND ND
1,2, 3, 4,6, 7, 8HpBDF 10 ND 28 2 ND
HpBDFs 10 ND 28 2 ND
OBDF ND ND 85 D
Total PBDFs 13 ND 110 11 ND
Total (PBDDs+PBDFs) 22 ND 220 14 ND
#-8  HEH K DPBDDs/DEs/y Mt 5 (GEME S B AH 24 E)
A-1fEa% A-2ffi
A R Y i ok
(pg TEQ/L) BoHk TR LI BaHk TR
A LA2)
2,3, 7, 8-TeBDD 0 0 0 0 0
1,2, 3,7, 8PeBDD 0 0 0 0 0
1, 2, 3, 6, 7, 8—HxBDD 0 0 0 0 0
1,2,3,4, 7, 8-HxBDD 0 0 0 0 0
1, 2,3, 7,8, 9-HxBDD 0 0 0 0 0
0BDD 0. 0005 0 0. 0057 0 0
2,3, 7, 8TeBDF 0 0 0 0 0
1,2, 3,7, 8-PeBDF 0 0 0 0 0
2,3,4, 7, 8-PeBDF 0 0 0 0 0
1,2, 3,4, 7, 8-HxBDF 0 0 0 0 0
1,2, 3,4, 6,7, 8-HpBDF 0. 095 0 0.28 0.02 0
OBDF 0 0 0. 0085 0. 0009 0
Total TEQ 0. 096 0 0.29 0.022 0

sk T E S AE 2 fE 1. WHO-TEF (1998) |

* PR EAN YT, MR PR Z T0) & LTHRIHLZETH S,
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-9  HEHK H >PBDDs/DF s 43 s B (3203 )

A-3JiiR%
FEHIPRE (pg/L) o \
Hze R A (SRR VIS TEMK
2,3, 7, 8TeBDD ND ND ND
TeBDDs 1300000 18 ND
1, 2, 3,7, 8-PeBDD ND ND ND
PeBDDs 520 ND ND
1, 2, 3, 6, 7, 8—HxBDD ND ND ND
1,2,3,4, 7, 8-HxBDD ND ND ND
1, 2,3, 7,8, 9-HxBDD ND ND ND
HxBDDs ND ND ND
HpBDDs ND ND ND
OBDD ND 3 ND
Total PBDDs 1300000 21 ND
2,3,7, 8TeBDF ND ND ND
TeBDFs 950 3.5 ND
1,2, 3,7, 8-PeBDF ND ND ND
2,3,4, 7, 8-PeBDF ND ND ND
PeBDFs ND 4 ND
1, 2, 3, 4, 7, 8-HxBDF ND ND ND
HxBDFs ND ND ND
1,2, 3, 4,6, 7, 8HpBDF 40 7 ND
HpBDFs 40 7 ND
OBDF 67 20 ND
Total PBDFs 1100 34 ND
Total (PBDDs+PBDFs) 1300000 55 ND

#-10  HEH 7K T @D PBDDs/DF s #7#it 5 (MR 2% B 4H X441

A-3iti 7%
TS A Y fE
(pg-TEQ/L) BT BEHEK T¥MK
2,3,7, 8TeBDD 0 0 0
1,2,3,7, 8PeBDD 0 0 0
1,2,3,6,7, 8HxBDD 0 0 0
1,2,3,4,7, 8HxBDD 0 0 0
1,2,3,7,8, 9-HxBDD 0 0 0
0BDD 0 0. 0003 0
2,3, 7, 8-TeBDF 0 0 0
1,2,3,7, 8PeBDF 0 0 0
2,3, 4,7, 8PeBDF 0 0 0
1,2,3,4,7, 8HxBDF 0 0 0
1,2,3,4,6, 7, 8HpBDF 0. 40 0.07 0
OBDF 0. 0067 0.0020 0
Total TEQ 0.40 0. 067 0

sk TS BOFE 4 /1T . WHO-TEF (1998) | 2 APCDDs/DFsDTEFIZHE L CHEH L7-2EZETh 5,
kIS EMAYEE, BB TFRAME (0] ELTRELEETHD,
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F-11  HEH K H DOMoBPCDDs /DEs 43T fif e (52101 1 )
A- AR A-2i

e JEI . o

R (pe/L) Ak Tk ey Ak THIk
2-MoB-3, 7, 8-TrCDD ND ND ND ND ND
MoBTrCDDs ND ND ND ND ND
1-MoB-2, 3, 7, 8=TeCDD ND ND ND ND ND
MoBTeCDDs ND ND ND ND ND
2-MoB-3, 6, 7, 8, 9—PeCDD ND ND ND ND ND
MoBPeCDDs ND ND ND ND ND
1-MoB-2, 3, 6, 7, 8, 9-HxCDD ND ND ND ND ND
MoBHxCDDs ND ND ND ND ND
1-MoB-2, 3, 4, 6, 7, 8, 9-HpCDD ND ND ND ND ND
MoBHpCDDs ND ND ND ND ND
Total MoBPCDDs ND ND ND ND ND
3-MoB-2, 7, 8-TrCDF ND ND ND ND ND
MoBTrCDFs ND ND ND ND ND
1-MoB-2, 3, 7, 8—TeCDF ND ND ND ND ND
MoBTeCDFs ND ND ND ND ND
MoBPeCDFs ND ND ND ND ND
MoBHxCDF's ND ND ND ND ND
MoBHpCDF's 9 ND ND ND ND
Total MoBPCDFs ND ND ND ND
Total (MoBPCDDs+MoBPCDFs) ND ND ND ND
F-12 HEH K 5 OMoBPCDDs /DF s 43 47 i B (27782 )

A-3JiFR

= H | e

RIRE (pe/L) szERL IO | Rk THAA
2-MoB-3, 7, 8-TrCDD ND ND ND
MoBTrCDDs 41 ND ND
1-MoB-2, 3, 7, 8=TeCDD ND ND ND
MoBTeCDDs ND ND ND
2-MoB-3, 6, 7, 8, 9—PeCDD ND ND ND
MoBPeCDDs ND ND ND
1-MoB-2, 3, 6, 7, 8, 9—HxCDD ND ND ND
MoBHxCDDs ND ND ND
1-MoB-2, 3, 4, 6, 7, 8, 9-HpCDD ND ND ND
MoBHpCDDs ND ND ND
Total MoBPCDDs 41 ND ND
3-MoB-2, 7, 8-TrCDF ND ND ND
MoBTrCDFs ND ND ND
1-MoB-2, 3, 7, 8—=TeCDF ND ND ND
MoBTeCDFs ND ND ND
MoBPeCDFs ND ND ND
MoBHxCDFs ND ND ND
MoBHpCDFs ND ND ND
Total MoBPCDFs ND ND ND
Total (MoBPCDDs+MoBPCDFs) 41 ND ND
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#-13  HEH/K G DPCDDs/DFs -

Co—PCBAY HT il SR

A-THlRR A-2ffii%
SR (pg/L) A TREHEA :
[SYEE? FIN TR (TR EHEAK TEEFK
2,3, 7,8-TeCDD ND ND ND ND ND
TeCDDs 3.0 2.2 ND 3.3 9.8
1,2,3,7,8-PeCDD ND ND ND ND ND
PeCDDs ND ND ND ND 1.7
1,2,3,4,7, 8HxCDD ND ND ND ND ND
é 1,2,3,6,7, 8HxCDD ND ND ND ND 0.79
£ (1, 2,3,7,8, 9-HxCDD ND ND ND ND 0. 54
HxCDDs ND ND 6.8 ND 5.2
1,2,3,4,6,7, 8HpCDD 3.0 0.38 14 12 42
HpCDDs 5.7 0.75 28 20 63
0CDD 44 3.7 150 150 540
Total PCDDs 53 6.6 190 180 620
2,3, 7,8-TeCDF ND ND ND ND ND
TeCDFs ND ND ND ND ND
1,2, 3,7, 8-PeCDF ND ND ND ND ND
2, 3,4, 7, 8PeCDF ND ND ND ND ND
PeCDFs ND ND ND ND 2.4
1,2,3,4,7, 8HxCDF ND ND ND 0. 46 0. 67
o 1,2,3,6,7, 8HxCDF ND ND ND 0.43 ND
g8 (L,2,3,7,8, 9-HxCDF ND ND ND ND ND
& 12,3,4,6,7, 8HxCDF ND ND ND ND 0.4
HxCDF's ND ND ND 4.8 14
1,2,3,4,6,7, 8HpCDF 0.4 ND 6.8 3.4 10
1,2,3,4,7,8,9-HpCDF ND ND 0.5 0.4 0.7
HpCDF's 0.6 ND 12 14 43
OCDF 1.2 0.14 14 14 49
Total PCDFs 1.8 0.14 26 32 110
Total PCDDs/DFs 54 6.8 220 210 730
3,4,4",5-TeCB (#81) ND 0.08 ND ND ND
3,3 ,4,4 -TeCB(#77) 9.3 4.0 17 14 5.9
3,3 ,4,4,5-PeCB (#126) ND ND ND ND 0.23
3,3 ,4,4,5,5 -HxCB (#169) ND ND ND ND ND
Total non—ortho CBs 9.3 4.0 17 14 6. 1
2',3,4,4",5-PeCB (#123) 2.5 0. 35 5.3 ND 0. 34
2,3 ,4,4",5-PeCB(#118) 250 33 300 240 33
22,3, 3", 4,4 —PeCB (#105) 70 12 97 67 14
o [2,3,4,4", 5-PeCB (#114) 3.1 0. 46 5.8 ND 0. 64
S 2,3 ,4,4,5,5 ~HxCB(#167) 27 3.1 43 33 2.0
2,3,3,4,4 ,5-1xCB (#156) 48 8.6 67 53 5.9
2,3,3,4,4,5 -HxCB (#157) 19 2.1 24 17 1.5
2,3,3,4,4,5,5 -HpCB (#189) 7.8 0.54 6.5 5.7 0.22
Total mono—ortho CBs 430 60 550 410 57
2,2,3,4,4,5,5 -HpCB (#180) 340 16 340 330 12
2,2,3,3,4,4, 5-HpCB (#170) 91 9.6 110 100 6.3
Total di-ortho CBs 430 26 450 430 18
Total Co—PCB 870 90 1000 860 82
Total PCDDs/DFs - Co—PCB 920 97 1200 1100 810
Total PCDDs/DFs 0. 039 0.0042 0.23 0.27 0.83
% R
(pg-TEQ/L) Total Co—PCB 0. 069 0.011 0. 092 0.067 0. 032
Total PCDDs/DFs *
Co-PCB 0.11 0.015 0.32 0.33 0. 86
kBRI, R TREWZ o) ELTHEHLEETH S,
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#-14  HEH K DPCDDs/DFs « Co-PCBAY HT i B

A3t %
FERRE (pg/L)

BRI EONEE: TN THMA
2,3,7,8-TeCDD ND ND ND
TeCDDs 150 9.2 5.8
1,2,3,7,8PeCDD ND ND ND
PeCDDs 86 2.8 0. 64
1,2,3,4, 7, 8HxCDD ND ND ND

é 1,2,3,6, 7, 8-HxCDD ND ND ND
© |1,2,3,7,8, 9-HxCDD ND ND ND
HxCDDs 49 2.9 ND
1,2,3,4,6,7,8HpCDD 36 5.2 1.9
HpCDDs 69 9.9 4.5
0CDD 580 81 35
Total PCDDs 930 110 46
2,3, 7, 8TeCDF ND 0. 45 ND
TeCDFs ND 7.8 ND
1,2,3,7,8PeCDF ND ND ND
2,3,4,7,8PeCDF ND ND ND
PeCDFs ND ND ND
1,2,3,4, 7, 8HxCDF ND ND ND
o 11.2.3,6,7, 8 HxCDF ND ND ND
5 11,2,3,7,8, 9-HxCDF ND ND ND
& 12,3,4,6,7, 8HxCDF ND ND ND
HxCDFs ND ND ND
1,2,3,4,6,7,8HpCDF .1 0.9 0.3
1,2,3,4, 17,8, 9-HpCDF 1.5 0.1 ND
HpCDFs 17 1.5 0.8
OCDF 24 1.3 0. 65
Total PCDFs 42 11 1.4
Total PCDDs/DFs 970 120 48
3,4,4",5-TeCB (#81) 1.8 1.4 0.09
3,3, 4,4 -TeCB(#77) 81 18 21
3,3",4,4",5-PeCB (#126) 2.0 ND 0.05
3,3 ,4,4,5,5 —HxCB (#169) ND ND ND
Total non—ortho CBs 85 20 22
2",3,4,4,5-PeCB (#123) 6.5 3.0 0.17
2,3 ,4,4", 5-PeCB (#118) 400 320 14
£ 12,3,37, 4,4 -PeCB (#105) 170 96 5.4
5 12,3,4, 4, 5-PeCB (#114) 12 5. 4 0. 34
S 937475 5 UIKCE #16T) 14 36 0.70
2,3,3", 4,4, 5-HxCB (#156) 32 56 1.3
2,3,3,4,4",5 —HxCB (#157) 6.8 17 0.39
2,3,3,4,4,5,5 —HpCB (#189) 2.7 9.8 0.13
Total mono—ortho CBs 640 540 22
2,2 ,3,4,4,5,5 —HpCB (#180) 120 370 4.9
2,2",3,3,4,4 , 5-HpCB (§170) 16 110 1.8
Total di-ortho CBs 170 480 6.7
Total Co—PCB 890 1000 50
Total PCDDs/DFs + Co~PCB 1900 1200 98
Total PCDDs/DFs 0.52 0.11 0. 026
== v = N
?igﬁ%ESiLfg Total Co—PCB 0.29 0. 084 0.010
Total PCDDs/DFs -
. 0.81 0.20 0. 036

Sk GIES AL, B FBORI A (0] = LCHM Lo Chb,
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#-15  HEHK 1O PBDEs 2y i e (S 111 )

A-1ffia% A-2Hi%
SHI i e
RIREE (ne/L) Badk T Ll @ adk T
MoBDEs ND ND ND ND ND
4,4’ -DiBDE (#15) ND 0. 0005 0.013 ND 0. 0005
DiBDEs ND 0. 0005 0.013 ND 0. 0005
2°,3,4/2,4,4 /2,2, 3-TrBDE (#33/#28/#16) ND 0. 0023 0. 035 ND 0. 0020
TrBDEs ND 0. 0040 0. 035 ND 0. 0044
2,2, 4,4 -TeBDE (#47) 0.030 0. 0032 0. 081 0. 028 0. 0048
TeBDEs 0.030 0. 0042 0. 081 0. 028 0. 0055
2,2 ,4,4" , 5-PeBDE (#99) ND 0.0014 0. 10 ND 0.0019
2,2 ,4,4 , 6-PeBDE (#100) ND ND 0. 0069 ND ND
PeBDEs ND 0.0014 0.11 ND 0.0019
2,2 ,4,4",5,5 —HxBDE (#153) ND ND ND ND ND
2,2 ,4,4",5,6 -HxBDE (#154) ND ND ND ND ND
HxBDEs ND ND ND ND ND
2,2,3,3,4,5,6/2,2,3,4,4,5 , 6-HpBDE (£175/4183) D D D ND ND
HpBDEs ND ND ND ND ND
OBDEs 0. 095 ND 0.11 0.070 0.0018
NoBDEs 0.38 0.003 0.63 0.23 0.015
DeBDE 5.4 0.16 7.4 3.7 0. 34
Total PBDEs 5.9 0.17 8.4 4.1 0. 37
F-16  HEH K o1 TBBPA, TBPs & UHBCDAY T i - (321 % J55)
A-1Hi % A-2fi%
SHIl e
R (ne/L) Badk T THRHEA Babk T
TBBPA 12 320 490 270 7.9
2,4, 6-TBP 96 0. 64 2700 44 0.93
2,4, 5-TBP ND ND ND ND ND
2, 3, 5-TBP ND ND ND ND ND
3, 4, 5-TBP ND ND ND ND ND
Total TBPs 96 0. 64 2700 44 0.93
o —HBCD ND 1.6 ND ND ND
B -HBCD ND ND ND ND ND
v —~HBCD 16 3.8 17 1.9 0.27
Total HBCDs 16 5.4 17 1.9 0.27
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F-17  HEH K 1 O PBDEs 2y i B (S I )

A3k

RIREE (ne/L) s AN | Atk T
MoBDEs ND ND ND
4,4’ -DiBDE (#15) 2.0 ND 0.0013
DiBDEs 2.1 ND 0.0021
2°,3,4/2,4,4 /2,2, 3-TrBDE (#33/428/#16) 0. 46 0.031 0. 0030
TrBDEs 0. 66 0.031 0. 0045
2,2 ,4,4 -TeBDE (#47) 1.1 0. 034 0. 0032
TeBDEs 1.3 0. 034 0. 0040
2,2",4,4°, 5-PeBDE (#99) 0.44 ND 0.0010
2,2",4,4", 6-PeBDE (#100) 0. 068 ND ND
PeBDEs 0. 50 ND 0.0010
2,2 ,4,4",5,5 —HxBDE (#153) 0. 064 ND ND
2,2 ,4,4",5,6 —HxBDE (#154) 0.042 ND ND
HxBDEs 0.14 ND ND
2,2,3,3,4,5,6/2,2,3,4,4”,5 , 6-HpBDE (#175/#183) ND ND ND
HpBDEs ND ND ND
OBDEs 0. 58 ND ND
NoBDEs 9. 0.27 0. 004
DeBDE 180 4.7 0.11
Total PBDEs 200 5.0 0.13
#-18 HEHKH O TBBPA, TBPs }¢ USHBCD 3 i I (FEIHIIE )

A3

RIREE (ne/L) s AN | Atk T
TBBPA 2700000 110 3.0
2, 4, 6-TBP 30000000 32 4.8
2, 4, 5-TBP ND ND 0. 009
2, 3, 5-TBP ND ND ND
3, 4, 5-TBP 58000 ND ND
Total TBPs 31000000 32 4.8
a —HBCD 20 ND ND
B —HBCD ND ND ND
v —~HBCD 180 6.5 0.16
Total HBCDs 200 6.5 0.16
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b. EEPARRMEND T b
#%-19  HEHK d > PBDDs/DF s 43 M it B (G203 )

B- it %
SEVH R - PN PN
IR (pe/L) GEBEI | Tk | Trk-s | RS | CERE D Tk

2,3, 7, 8-TeBDD ND ND ND ND ND ND
TeBDDs ND ND ND ND 120 ND
1,2,3,7,8PeBDD ND ND ND ND 29 ND
PeBDDs ND ND ND ND 160 ND
1,2,3,6,7, 8-HxBDD ND ND ND ND ND ND
1,2,3,4,7,8HxBDD ND ND ND ND ND ND
1,2,3,7,8, 9-HxBDD ND ND ND ND ND D
HxBDDs ND ND ND ND 74 ND
HpBDDs ND ND ND ND ND ND
OBDD ND 33 13 55 24 ND
Total PBDDs ND 33 13 55 380 ND
2,3, 7, 8-TeBDF 24 11 7.9 63 1100 ND
TeBDFs 170 510 160 3100 62000 D
1,2,3,7, 8PeBDF ND 7 ND 91 1600 ND
2,3,4,7, 8PeBDF ND 11 ND 60 1400 D
PeBDFs 180 570 200 5300 120000 ND
1,2,3,4, 7, 8HxBDF ND ND ND 140 2600 ND
HxBDFs ND 700 120 2300 62000 ND
1,2, 3,4, 6,7, 8-HpBDF 63 1400 73 270 8100 7

HpBDFs 63 1400 73 270 8100 7

OBDF 91 1300 39 290 300 ND
Total PBDFs 510 4500 600 11000 250000 7

Total (PBDDs+PBDFs) 510 4500 610 11000 250000 7

#-20  HEH 7K @D PBDDs/DF s #T #it 5 (MR 2% B AH X441

B-1fitE %
RIS R+ THREHEK-1 PR G | AERERA
(pg-TEQ/L) meniern | TRk | Tapek-s | GOSN SRR T
2,3,7,8-TeBDD 0 0 0 0 0 0
1, 2, 3,7, 8~PeBDD 0 0 0 0 29 0
1,2,3,6,7, 8HxBDD 0 0 0 0 0 0
1, 2, 3, 4, 7, 8—HxBDD 0 0 0 0 0 0
1,2,3,7,8,9-HxBDD 0 0 0 0 0 0
OBDD 0 0. 0033 0.0013 0. 0055 0. 0024 0
2, 3,7, 8-TeBDF 2.4 1.1 0.79 6.3 110 0
1, 2, 3,7, 8—PeBDF 0 0. 36 0 4.6 81 0
2,3,4,7, 8-PeBDF 0 5.6 0 30 690 0
1, 2, 3,4, 7, 8—HxBDF 0 0 0 14 260 0
1,2,3,4,6,7, 8HpBDF 0. 63 14 0.73 2.7 81 0.07
OBDF 0. 0091 0.13 0. 0039 0. 029 0. 030 0
Total TEQ 3.0 21 1.5 57 1200 0.07

sk TS BOFE 4 {1 . WHO-TEF (1998) | 2 APCDDs/DFsDTEFIZHE L CHEH L7-2EZETh 5,
kIS EMAYEE, BB TFRAME (0] ELTRELEETHD,
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#-21  HEH KT OPBDDs /DF s/ A il B (F2IHI7E JE)
B-2ife 5%
FHE (pe/L) TRUA-L | TRbk2 | TRk | 0 | 0mens | e
(HBCDAE ) (B> b)) | (RNyx2) ok HEK
2,3,7,8-TeBDD ND ND ND ND ND ND
TeBDDs ND ND 19 ND ND ND
1,2, 3,7, 8PeBDD ND ND ND ND ND ND
PeBDDs ND ND ND ND ND ND
1,2, 3,6, 7, 8HxBDD ND ND ND ND ND ND
1,2, 3,4, 7, 8HxBDD ND ND ND ND ND ND
1,2,3,7,8,9-HxBDD ND ND ND ND ND ND
HxBDDs ND ND ND ND ND ND
HpBDDs ND 2000 1400 410 490 ND
OBDD 35 24000 33000 6900 8300 ND
Total PBDDs 35 26000 34000 7400 8800 ND
2,3, 7, 8-TeBDF 3.7 16 1.1 14 15 ND
TeBDFs 110 490 58 330 380 ND
1,2, 3,7, 8PeBDF 10 35 10 ND 38 ND
2,3,4,7, 8PeBDF ND 21 10 ND ND ND
PeBDFs 180 1500 230 550 790 ND
1,2,3,4, 7, 8-HxBDF ND 590 170 ND 180 ND
HxBDFs ND 3600 2100 ND 1100 ND
1,2, 3,4, 6,7, 8-HpBDF 140 47000 29000 25000 26000 14
HpBDFs 140 47000 29000 25000 26000 14
OBDF 170 380000 430000 62000 48000 100
Total PBDFs 600 440000 460000 88000 76000 110
Total (PBDDs+PBDFs) 630 460000 490000 95000 85000 110
#-22  HEHK S OPBDDs/DF Ay BT B (FE k45 B kH 2 i)
B2t 5%
AR BT 4 % THREHEAR-1 | LREHK-2 | ITEIK-3 | LEEEHRG | WERERE
(pg=TEQ/L) GO | (o by |Ciwren| gk | gk | TRk
2,3,7,8TeBDD 0 0 0 0 0 0
1,2, 3,7, 8PeBDD 0 0 0 0 0 0
1,2, 3,6, 7, 8HxBDD 0 0 0 0 0 0
1,2, 3,4, 7, 8HxBDD 0 0 0 0 0 0
1,2,3,7,8,9-HxBDD 0 0 0 0 0 0
OBDD 0. 0035 2.4 3.3 0. 69 0.83 0
2,3, 7, 8-TeBDF 0.37 1.6 0.11 1.4 1.5 0
1,2, 3,7, 8PeBDF 0. 47 1.8 0. 49 0 1.9 0
2,3,4,7, 8-PeBDF 0 10 5.0 0 0 0
1,2, 3,4, 7, 8HxBDF 0 59 17 0 18 0
1,2,3,4,6,7, 8HpBDF 1.4 470 290 250 260 0.14
OBDF 0.017 38 43 6.2 4.8 0.010
Total TEQ 2.2 590 360 250 290 0.15

sk TS BOFE 4 {1 . WHO-TEF (1998) | 2 APCDDs/DFsDTEFIZHE L CHEH L7-2EZETh 5,
kIS EMAYEE, BB TFRAME (0] ELTRELEETHD,
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#-23  HEH KT OPBDDs /DF s 4y AT il B (F2 I JE)
B-3iti 7%
EH|E BE " e PN
FEHIPRE (pg/L) ?l:lgaég{z%)l Tk m%ggﬁu‘é\ M%@;ﬁé\ e
2,3, 7, 8TeBDD ND ND ND ND ND
TeBDDs ND ND ND ND ND
1, 2, 3,7, 8-PeBDD ND ND ND ND ND
PeBDDs ND ND ND ND ND
1, 2, 3, 6, 7, 8—HxBDD ND ND ND ND ND
1,2,3,4, 7, 8-HxBDD ND ND ND ND ND
1, 2,3, 7,8, 9-HxBDD ND ND ND ND ND
HxBDDs ND ND ND ND ND
HpBDDs ND ND ND ND ND
0BDD 39 22 48 130 ND
Total PBDDs 39 22 48 130 ND
2,3,7, 8TeBDF 8.3 13 19 20 ND
TeBDFs 38 61 230 480 ND
1,2, 3,7, 8-PeBDF ND ND ND ND ND
2,3,4, 7, 8-PeBDF ND ND ND ND ND
PeBDFs 46 ND 280 690 ND
1, 2, 3, 4, 7, 8-HxBDF ND ND ND ND ND
HxBDFs ND ND ND 740 ND
1,2,3,4,6,7, 8-HpBDF 57 260 500 2300 ND
HpBDFs 57 260 500 2300 ND
OBDF 94 550 2800 5900 ND
Total PBDFs 230 870 3800 10000 ND
Total (PBDDs+PBDFs) 270 890 3900 10000 ND
#-24  HEHK S OPBDDs/DFsAy b B (B3 Pk 45 B kH 2 i)
B-3fiti 7%
AL T TRHA-1 WERATE A | RS
(pg-TEQ/L) amoofiry | TEIA2 | T | T | ek
2,3, 7, 8-TeBDD 0 0 0 0 0
1,2, 3,7, 8PeBDD 0 0 0 0 0
1, 2, 3, 6, 7, 8—HxBDD 0 0 0 0 0
1,2,3,4, 7, 8-HxBDD 0 0 0 0 0
1, 2,3, 7,8, 9-HxBDD 0 0 0 0 0
0BDD 0. 0039 0. 0022 0. 0048 0.013 0
2,3,7,8-TeBDF 0.83 1.3 1.9 2.0 0
1,2, 3,7, 8-PeBDF 0 0 0 0 0
2,3,4, 7, 8-PeBDF 0 0 0 0 0
1,2, 3,4, 7, 8-HxBDF 0 0 0 0 0
1,2, 3,4, 6,7, 8HpBDF 0.57 2.6 5.0 23 0
OBDF 0. 0094 0. 055 0.28 0.59 0
Total TEQ 1.4 4.0 7.2 26 0

sk TS BOFE 4 {1 . WHO-TEF (1998) | 2 APCDDs/DFsDTEFIZHE L CHEH L7-2EZETh 5,
kIS EMAYEE, BB TFRAME (0] ELTRELEETHD,
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25 HEHIK T OMoBPCDDs/DFs 3 T ik 5 (FE I )
B-17ii g%
FEMBREE (pe/L) 2k k- LB A LB A )
ﬁgﬂéﬁfg;ﬁ)l TEA-2 | TRk i};ﬁjﬁm) ;‘;Ef?(%m T
2-MoB-3, 7, 8-TrCDD ND ND ND ND ND ND
MoBTrCDDs 11 ND ND ND ND ND
1-MoB-2, 3, 7, 8-TeCDD ND ND ND ND ND ND
MoBTeCDDs ND ND ND ND ND ND
2-MoB-3, 6, 7, 8, 9-PeCDD ND ND ND ND ND ND
MoBPeCDDs ND 40 39 ND 51 ND
1-MoB-2, 3, 6, 7, 8, 9-HxCDD 7.3 31 33 ND 11 ND
MoBHxCDDs 21 190 320 29 97 ND
1-MoB-2, 3, 4, 6, 7, 8, 9—HpCDD 34 270 560 140 55 ND
MoBHpCDDs 63 660 1300 290 100 ND
Total MoBPCDDs 95 890 1600 320 250 ND
3-MoB-2, 7, 8—TrCDF ND ND ND ND ND ND
MoBTrCDFs ND 2.6 2.5 ND 11 ND
1-MoB-2, 3, 7, 8-TeCDF ND ND ND ND ND ND
MoBTeCDFs ND 3.8 19 ND 38 ND
MoBPeCDFs ND ND ND ND 27 ND
MoBHxCDFs ND ND ND ND 20 ND
MoBHpCDFs ND ND ND ND 1300 ND
Total MoBPCDFs ND 6.4 21 ND 1400 ND
Total (MoBPCDDs+MoBPCDFs) 95 900 1600 320 1600 ND
26 HEHH K OMoBPCDDs/DF s /3 Bk 5 (S I 5
B2t 5%
RIS (pe/L) TEPK-1 | T2 | TRIK-S | Amiis | amses "
WBCEFD) | (Ev b | Sk | dEk HEA TRAAK

2-MoB-3, 7, 8-TrCDD ND ND ND \D ND ND
MoBTrCDDs 43 ND ND ND ND ND
1-MoB-2, 3, 7, 8-TeCDD ND ND ND ND ND ND
MoBTeCDDs ND ND ND ND ND ND
2-MoB-3, 6, 7, 8, 9-PeCDD ND ND ND ND ND ND
MoBPeCDDs ND ND ND ND ND ND
1-MoB-2, 3, 6, 7, 8, 9-HxCDD ND ND ND ND ND ND
MoBHxCDDs ND ND ND ND ND ND
1-MoB-2, 3, 4, 6, 7, 8, 9—HpCDD 23 ND ND ND 65 ND
MoBHpCDDs 49 ND ND ND 160 ND
Total MoBPCDDs 92 ND ND ND 160 ND
3-MoB-2, 7, 8—TrCDF ND ND ND ND ND ND
MoBTrCDFs ND ND ND ND ND ND
1-MoB-2, 3, 7, 8-TeCDF ND ND ND ND ND ND
MoBTeCDFs ND ND ND ND ND ND
MoBPeCDFs ND ND ND ND ND ND
MoBHxCDFs ND ND ND ND ND ND
MoBHpCDFs ND ND ND ND ND ND
Total MoBPCDFs ND ND ND ND ND ND
Total (MoBPCDDs+MoBPCDFs) 92 ND ND ND 160 ND
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27 PEHHK T OMoBPCDDs/DF s /3 Mk 5 (S I FF)

B3t %
FERLE (pg/L) o - LFR A L S e )
ey | Tk | R ol HF ok

2-MoB-3, 7, 8-TrCDD ND ND ND ND ND
MoBTrCDDs ND ND ND ND ND
1-MoB-2, 3, 7, 8-TeCDD ND ND ND ND ND
MoBTeCDDs ND ND ND ND ND
2-MoB-3, 6, 7, 8, 9-PeCDD ND ND ND ND ND
MoBPeCDDs ND ND ND ND ND
1-MoB-2, 3, 6, 7, 8, 9-HxCDD ND 17 62 30 ND
MoBHxCDDs ND 140 490 310 ND
1-MoB-2, 3, 4, 6, 7, 8, 9—HpCDD 41 1100 2800 1700 ND
MoBHpCDDs 77 2400 6500 3800 ND
Total MoBPCDDs 77 2500 6900 4100 ND
3-MoB-2, 7, 8—TrCDF ND ND ND ND ND
MoBTrCDFs ND ND ND ND ND
1-MoB-2, 3, 7, 8-TeCDF ND ND ND ND ND
MoBTeCDFs ND ND 11 12 ND
MoBPeCDFs ND ND ND ND ND
MoBHxCDFs ND ND ND 18 ND
MoBHpCDFs ND ND ND ND ND
Total MoBPCDFs ND ND 11 30 ND
Total (MoBPCDDs+MoBPCDFs) 77 2500 7000 4100 ND
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#-28  HEHKH DPCDDs/DFs « Co-PCBAY M i B

B- %
FE B L o A IR
IR s/l TR | i | ormmks | DERS | mmgme |
2,3, 7,8-TeCDD ND 1.0 0. 46 ND 0.14 ND
TeCDDs 59 14 20 ND 22 ND
1,2,3,7,8-PeCDD ND ND 0.91 ND 1.7 ND
PeCDDs 35 11 10 5.6 78 ND
1,2,3,4,7, 8HxCDD ND ND ND ND 1.7 ND
é 1,2,3,6,7, 8HxCDD 3.8 5.8 2.6 2.6 12 ND
£ (1, 2,3,7,8, 9-HxCDD ND 4.2 ND ND 9.9 ND
HxCDDs 41 100 63 33 160 ND
1,2,3,4,6,7, 8HpCDD 38 49 48 22 38 0.41
HpCDDs 91 110 150 49 89 0.88
0CDD 250 220 250 170 93 1.5
Total PCDDs 480 460 490 260 440 2.4
2,3, 7,8-TeCDF 2.3 ND 0. 48 ND 0. 58 ND
TeCDFs 120 63 85 110 330 ND
1,2, 3,7, 8-PeCDF ND ND 0. 46 ND ND ND
2, 3,4, 7, 8PeCDF 5.7 1.4 0. 84 1.7 1.7 ND
PeCDFs 140 69 140 270 550 ND
1,2,3,4,7, 8HxCDF 11 2.5 0.61 2.5 2.2 ND
o 1,2,3,6,7, 8HxCDF ND ND 1.3 2.2 4.3 ND
g8 (L,2,3,7,8, 9-HxCDF ND ND ND ND 1.5 ND
& 12,3,4,6,7, 8HxCDF 48 20 6.4 21 14 ND
HxCDF's 71 24 15 37 51 ND
1,2,3,4,6,7, 8HpCDF 11 3.4 3.6 7.9 4.6 0.4
1,2,3,4,7,8,9-HpCDF 8.1 2.1 1.0 ND 5.3 ND
HpCDF's 33 7.2 7.2 13 27 0.4
OCDF 20 3.5 2.4 4.6 3.7 0.18
Total PCDFs 390 170 250 440 970 0.52
Total PCDDs/DFs 870 630 740 700 1400 2.9
3,4,4",5-TeCB (#81) 60 ND ND ND ND ND
3,3 ,4,4 -TeCB(#77) 98 41 31 27 40 0.25
3,3 ,4,4,5-PeCB (#126) ND ND ND ND ND 0. 05
3,3 ,4,4,5,5 -HxCB (#169) ND ND ND ND ND ND
Total non—ortho CBs 160 41 31 27 40 0. 30
2',3,4,4",5-PeCB (#123) 170 31 25 47 15 0.31
2,3 ,4,4",5-PeCB(#118) 670 300 330 400 330 2.3
22,3, 3, 4,4 —PeCB (#105) 230 100 93 120 90 0.70
o [2,3,4,4", 5-PeCB (#114) 17 ND 20 ND ND ND
S 2,3 ,4,4,5,5 -HxCB(#167) 65 63 44 72 52 0. 40
2,3,3,4,4 ,5-1xCB (#156) 110 99 88 95 74 0.64
2,3,3,4,4,5 —HxCB (#157) ND ND 38 36 22 0.28
2,3,3,4,4,5,5 -HpCB (#189) 82 ND ND 16 8.0 0.10
Total mono—ortho CBs 1300 600 640 790 590 4.7
2,2,3,4,4,5,5 —HpCB (#180) 420 400 410 560 410 3.8
2,2 ,3,3,4,4,5-HpCB (#170) 350 130 110 190 130 0.91
Total di-ortho CBs 770 530 520 740 540 4.7
Total Co—PCB 2300 1200 1200 1600 1200 10
Total PCDDs/DFs - Co—PCB 3100 1800 1900 2300 2600 13
Total PCDDs/DFs 10 5.5 3.5 4.0 7.8 0.0078
H M E R
(pg-TEQ/L) Total Co—PCB 0.19 0. 098 0.12 0.13 0.097 0. 0059
Total PCDDs/DFs *
Co-PCB 10 5.6 3.6 4.1 7.9 0.014

kLS R, B FBORI A (0] = LCHM Lo Chb,
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#-29 HEH K1 DPCDDs/DFs « Co-PCBAY HT i B

B-2fitia%
R (pe/L) T | TeEA | TRk | omiee | GmERe | .
(HBCDAE ) (E> b) (RNyx7) Bk Bk
2,3,7,8-TeCDD ND 0.90 ND ND ND ND
TeCDDs 160 69 4.9 140 6.0 5.7
1,2, 3,7, 8-PeCDD ND ND ND 2.4 ND ND
PeCDDs 73 17 ND 52 ND 0.41
1,2, 3,4, 7, 8-HxCDD ND ND ND ND ND ND
é 1,2, 3,6, 7, 8-HxCDD 5.1 ND ND ND 11 ND
£ (1, 2,3,7,8, 9-HxCDD ND ND ND ND 3.9 ND
HxCDDs 37 11 2.0 28 120 ND
1,2,3,4,6,7, 8-HpCDD 29 21 2.4 24 120 0.75
HpCDDs 48 50 4.8 55 300 1.7
0CDD 120 130 25 92 270 11
Total PCDDs 430 270 37 360 710 19
2,3, 7,8 TeCDF 1.9 2.2 ND 2.5 1.6 ND
TeCDFs 72 170 5.5 190 46 1.5
1,2, 3,7, 8-PeCDF ND ND ND 1.4 ND ND
2,3, 4,7, 8PeCDF 3.8 2.1 0.25 5.5 ND ND
PeCDFs 90 100 2.6 120 120 1.0
1,2,3,4,7, 8HxCDF 1.9 2.2 ND ND 1.2 ND
& 1,2, 3,6, 7, 8-HxCDF ND 2.2 ND ND 3.4 ND
2 1L2,3,7,8, 9-HxCDF ND ND ND ND ND ND
& 12,3,4,6,7, 8HxCDF 190 8.8 ND 140 87 ND
HxCDFs 200 30 ND 150 92 ND
1,2,3,4,6,7, 8~HpCDF 7.4 19 3.5 15 24 0.4
1,2,3,4,7,8, 9-HpCDF 2.2 4.7 ND ND 5.9 ND
HpCDFs 12 30 3.5 17 38 0.6
OCDF 4.6 11 0.92 2.9 16 0. 65
Total PCDFs 380 350 13 480 310 3.8
Total PCDDs/DFs 810 620 49 840 1000 23
3,4,4",5-TeCB (#81) ND ND ND 18 ND ND
3,3 ,4,4 -TeCB(#77) 33 130 15 57 74 0.51
3,3 ,4,4,5-PeCB (#126) ND ND ND ND ND ND
3,3 ,4,4,5,5 -HxCB (#169) ND ND ND ND ND ND
Total non—ortho CBs 33 130 15 76 74 0.51
2',3,4,4",5-PeCB (#123) 170 ND 70 110 72 0.35
2,3 ,4,4",5-PeCB(#118) 340 500 300 440 360 3.4
22,3, 3", 4,4 —PeCB (#105) 110 240 98 180 120 1.4
o [2,3,4,4", 5-PeCB (#114) 21 ND ND 46 ND 0.13
S 2,3 ,4,4,5,5 -HxCB(#167) 48 ND 45 65 82 0. 36
2,3,3,4,4 ,5-1xCB (#156) 84 ND 66 86 93 0.57
2,3,3,4,4,5 —HxCB (#157) 16 ND 34 47 46 0.26
2,3,3,4,4,5,5 -HpCB (#189) ND ND 14 12 ND 0. 06
Total mono—ortho CBs 780 740 620 990 770 6. 6
2,2,3,4,4,5,5 —HpCB (#180) 360 550 410 410 410 3.1
2,2 ,3,3,4,4 , 5-HpCB (#170) 170 130 130 150 170 1.1
Total di—ortho CBs 530 680 530 560 580 4.2
Total Co—PCB 1300 1600 1200 1600 1400 11
Total PCDDs/DFs = Co-PCB 2200 2200 1200 2500 2400 34
Total PCDDs/DFs 22 3.9 0.19 20 12 0.013
== A EH.
‘{";gf‘iﬁgff Total Co-PCB 0.13 0. 087 0. 10 0.17 0.13 0. 0011
Total PCDDs/DFs *
Co-PCB 22 4.0 0.29 20 12 0.014
kSR, R TREWZ o) ELTHEHLEETH S,
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#-30  HEHKHDPCDDs/DFs « Co-PCBAY HT i B

B-3ifiax%
RBRE (pe/L) TR | e, | Amiga | mmswea o
(HBCDA# ) - Pk Pk
2,3, 7,8-TeCDD ND ND ND ND ND
TeCDDs 21 24 5.1 14 ND
1,2,3,7,8-PeCDD 1.7 ND ND 3.2 ND
PeCDDs 14 22 21 37 ND
1,2,3,4,7, 8HxCDD ND ND ND 6.2 ND
é 1,2,3,6,7, 8HxCDD ND 4.6 ND 11 ND
£ (1, 2,3,7,8, 9-HxCDD ND ND ND 14 ND
HxCDDs ND 46 130 200 0.18
1,2,3,4,6,7, 8HpCDD 7.7 27 67 62 0.29
HpCDDs 15 72 170 170 0.52
0CDD 54 310 840 710 0.63
Total PCDDs 100 470 1200 1100 1.3
2,3, 7,8-TeCDF ND 1.0 ND 0. 57 ND
TeCDFs 20 49 65 90 ND
1,2, 3,7, 8-PeCDF ND ND ND ND ND
2,3,4, 7, 8PeCDF 2.5 1.8 ND 2.3 ND
PeCDFs 19 35 54 89 ND
1,2,3,4,7, 8HxCDF 1.4 1.5 2.6 2.6 ND
o 1,2,3,6,7, 8HxCDF ND 3.6 ND 1.2 ND
g (L,2,3,7,8, 9-HxCDF ND ND ND ND ND
& 12,3,4,6,7, 8HxCDF ND 10 5.1 4.9 ND
HxCDF's 1.4 23 7.6 16 ND
1,2,3,4,6, 7, 8HpCDF 4.8 5.7 4.9 4.6 0.2
1,2,3,4,7,8,9-HpCDF 0.4 0.8 1.7 1.9 ND
HpCDF's 7.4 10 11 11 0.2
OCDF 5.1 3.7 4.7 7.1 0.16
Total PCDFs 53 120 140 210 0. 36
Total PCDDs/DFs 160 600 1300 1300 1.7
3,4,4",5-TeCB (#81) ND ND ND ND ND
3,3 ,4,4 -TeCB(#77) 73 70 3200 76 0.21
3,3 ,4,4,5-PeCB (#126) ND ND ND ND ND
3,3 ,4,4,5,5 -HxCB (#169) ND ND ND ND ND
Total non—ortho CBs 73 70 3200 76 0.21
2',3,4,4",5-PeCB (#123) 63 46 89 75 ND
2,3 ,4,4",5-PeCB(#118) 490 650 1100 1100 1.9
22,3, 3", 4,4 —PeCB (#105) 150 190 260 310 0. 47
o [2,3,4,4", 5-PeCB (#114) ND ND ND ND ND
S 2,3 ,4,4,5,5 ~HxCB(#167) 52 63 69 62 0. 38
2,3,3,4,4 ,5-1xCB (#156) 75 110 230 130 0.53
2,3,3,4,4,5 —HxCB (#157) ND 26 ND 45 0.25
2,3,3,4,4,5,5 -HpCB (#189) 23 ND ND 21 0.09
Total mono—ortho CBs 850 1100 1700 1800 3.6
2,2,3,4,4,5,5 —HpCB (#180) 410 530 530 540 3.2
2,2 ,3,3,4,4 , 5-HpCB (#170) 140 140 130 140 1.1
Total di-ortho CBs 550 660 660 680 4.3
Total Co—PCB 1500 1800 5600 2500 8.1
Total PCDDs/DFs - Co—PCB 1600 2400 6900 3900 9.8
Total PCDDs/DFs 3.2 3.3 1.6 9.2 0. 0050
== A EH.
zg—%E;L)ﬁ Total Co—PCB 0.12 0.16 0.58 0.25 0. 00066
Total PCDDs/DFs *
Co-PCB 3.3 3.5 2.2 9.5 0. 0057

kLS R, B FBORI A (0] = LCRM Lo Chs,
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#-31  HEH K B O PBDEs 2y i e (S I )

B-1Hti%
FEWBETE (ng/L) Ll A — PRI D LERIL A )
GREERS | TRk | rmskes | ORERD ) LSERED THHA
MoBDEs ND ND ND ND ND ND
4,4’ -DiBDE (#15) 1.0 0.41 0. 56 0.013 0.022 0. 0006
DiBDEs 1.1 0.41 0. 56 0.013 0. 022 0. 0006
2°,3,4/2,4,4 /2,2, 3-TrBDE (#33/428/#16) 1.3 0. 60 0.92 0.18 0.20 ND
TrBDEs 1.3 0.85 1.5 0.58 0.45 ND
2,2 ,4,4 -TeBDE (#47) 0.82 0.29 0. 46 0.45 0. 65 0.0017
TeBDEs 1.4 0. 46 0.72 1.9 2.3 0. 0026
2,2",4,4", 5-PeBDE (#99) 0.21 0. 088 ND 0.61 1.9 ND
2,2",4,4 , 6-PeBDE (#100) ND 0. 027 ND 0.048 0. 36 ND
PeBDEs 0. 96 0.43 ND 2.5 12 ND
2,2 ,4,4",5,5 —HxBDE (#153) 2.0 0.14 ND 6.3 6.7 ND
2,2 ,4,4",5,6 —HxBDE (#154) 0.80 0.12 ND 1.8 8.3 ND
HxBDEs 4.2 1.0 ND 11 31 ND
2,2°,3,3,4,5,6/2,2°,3,4,4",5 , 6-HpBDE (#175/4#183) 0.61 0.71 ND 1.2 14 ND
HpBDEs 1.2 1.3 ND 3.6 37 ND
OBDEs 39 8.6 7.4 13 47 0. 026
NoBDEs 440 140 76 290 35 0.53
DeBDE 2900 1300 1000 6600 110 17
Total PBDEs 3400 1500 1100 6900 270 17
#-32  HEHI/K T D TBBPA, TBPs & UMBCD A il 5 (S )
B-1Hti%
FERNBE (ng/L) e Ak~ LERAE L LFRAL AL .
¢ GREERS | TRk | Tmmkes | ORERD ) LAERED LA
TBBPA 3.7 2.2 0.93 8.7 7.9 0. 029
2, 4, 6-TBP 100 130 25 56 57 1.9
2, 4, 5-TBP 0.11 0.71 ND 0.17 0.25 ND
2, 3, 5-TBP 0. 085 0.28 1.5 0.10 0.13 ND
3, 4, 5-TBP 0. 38 1.7 7.0 0.16 2.4 ND
Total TBPs 100 130 33 56 60 1.9
a —HBCD 1800000 ND 970 840000 41000 ND
B —HBCD 620000 1200 690 210000 20000 ND
vy —HBCD 31000000 3200 6000 7100000 550000 5.1
Total HBCDs 33000000 4400 7700 8100000 610000 5.1
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#-33  HEHI K 1O PBDEs 2y i B (S I )

B2k
FHBRIE (ng/L) TR TRfok-z | TRk | amiRe | amgks T A
(HBCDHE 1) (€ b (SyF ) Hek Hek
MoBDEs ND ND ND ND ND ND
4,4’ -DiBDE (#15) 0.041 0.67 0.14 0. 40 0.25 0.0013
DiBDEs 0.25 1.0 0.16 0.49 0.35 0.0032
2',3,4/2,4,4 /2,2, 3-TrBDE (#33/#28/#16) 0.042 0. 50 0.077 0.12 0. 097 0.0018
TrBDEs 0.21 1.5 0.13 0.49 0.34 0. 0047
2,2, 4,4 ~TeBDE (#47) 0. 090 20 2.9 12 7.2 0. 0045
TeBDEs 0. 36 21 2.9 12 7.2 0. 0069
2,2",4,4”, 5-PeBDE (#99) 0. 058 53 9.3 33 20 0.0011
2,2",4,4, 6-PeBDE (£100) 0.013 4.8 0.84 3.0 2.0 ND
PeBDEs 0.15 62 13 37 22 0.0011
2,2",4,4,5,5 -HxBDE (#153) ND 95 41 43 28 ND
2,2",4,4,5,6 -HxBDE (§154) ND 18 3.6 10 5.8 ND
HxBDEs ND 120 44 56 34 ND
2,2,3,3,4,5,6/2,2,3,4,4”,5 , 6-HpBDE (#175/#183) ND 350 460 57 75 ND
HpBDEs ND 360 470 60 78 ND
OBDEs 4.2 7000 8600 910 1300 0. 043
NoBDEs 18 170000 1200000 54000 79000 0. 86
DeBDE 470 2100000 39000000 7900000 6300000 24
Total PBDEs 500 2300000 40000000 7900000 6400000 25
334 HEHUK P OTBBPA, TBPs K RHBCD 5y it Gt (FEIHIHLIE)
B2k
TR (ng/L) TREHA-D | TE#k2 | TRk | amiies | LEgRE -
(HBCDE 1) (€ b (SyF ) Hek Hek
TBBPA 9.2 3.7 2.0 2.6 6.2 0. 042
2,4, 6-TBP 56 55 37 95 48 2.3
2,4, 5-TBP 16 1.6 2.3 16 0. 56 ND
2,3, 5-TBP 2.1 0.28 0.98 1.9 0.29 ND
3,4, 5-TBP 2.4 ND 0.078 5.5 0.053 ND
Total TBPs 77 57 40 120 49 2.3
a ~HBCD 2100000 54000 240000 140000 260000 37
B ~HBCD 560000 18000 17000 20000 94000 8.0
v ~HBCD 15000000 1100000 1800000 940000 1800000 74
Total HBCDs 17000000 1100000 2100000 1100000 2200000 120
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#-35  HEHI K 1O PBDEs 2y i B (S 111 )

B-3liti%
FHRIE (ng/L) (I?féf)hkﬂ TRk -2 SLERRiTR & E R I
HBCDA Fi}) Pk Pk
MoBDEs ND ND 0.57 ND ND
4,4’ -DiBDE (#15) 0.20 2.0 2.5 0.57 ND
DiBDEs 0.20 2.0 2.5 0.57 ND
2°,3,4/2,4,4 /2,2, 3-TrBDE (#33/428/#16) 0.55 5.6 5.7 3.0 ND
TrBDEs 0. 69 8.5 9.0 6.0 ND
2,2 ,4,4 -TeBDE (#47) 0.37 5.6 4.7 3.0 0.0014
TeBDEs 0.37 8.2 8.1 5.3 0.0014
2,2",4,4", 5-PeBDE (#99) 0. 043 0.71 0.70 0.54 ND
2,2",4,4 , 6-PeBDE (#100) ND 0. 088 0.027 0. 058 ND
PeBDEs 0. 043 2.4 1.0 0.82 ND
2,2 ,4,4",5,5 —HxBDE (#153) ND 0.78 2.4 1.5 ND
2,2 ,4,4",5,6 -HxBDE (#154) ND 0.39 ND 0.62 ND
HxBDEs ND 2.5 2.4 2.8 ND
2,2,3,3,4,5,6/2,2,3,4,4’,5 , 6-HpBDE (#175/#183) ND 9.9 ND 3.0 ND
HpBDEs ND 19 ND 4.4 ND
OBDEs 2.3 89 16 120 ND
NoBDEs 33 1800 900 3300 0.016
DeBDE 1000 14000 100000 99000 0.23
Total PBDEs 1100 16000 100000 100000 0.25
#-36  HEHI K ST 0O TBBPA, TBPs & URHBCD A T #is 5 (2712 )
B-3jiti%
FEHRESE (ng/L) TREHEA-1 o LRI A MBS A
(HBCDE 1) THEA-2 ek HEk HTA

TBBPA 6.0 87 80 3.7 0. 063
2, 4, 6-TBP 160 270 290 190 0.13
2, 4, 5-TBP 0. 095 ND ND ND ND
2, 3, 5-TBP 0. 26 ND ND 0. 068 ND
3, 4, 5-TBP 2.2 42 27 0.47 ND
Total TBPs 160 310 320 190 0.13
a —-HBCD 6000000 1500000 570000 430000 ND
B —HBCD 1700000 400000 160000 84000 ND
v —~HBCD 36000000 22000000 2700000 3900000 ND
Total HBCDs 44000000 24000000 3400000 4400000 ND
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OBREL

a. TBPH&#X@L i 5%

*&-37 K53 H O PBDDs /DFs /3 T AL (FE IR )
A-1HE 3% 88 A-20i iz A-3JiiR% JE
2 A e [ 3
RBEREE (pe/m) e g g R R
2,3, 7, 8-TeBDD ND ND ND ND ND
TeBDDs 0.33 0.08 5.1 0. 69 3.8
1, 2, 3,7, 8-PeBDD ND ND ND ND ND
PeBDDs ND ND 0. 10 ND D
1, 2, 3, 6, 7, 8—HxBDD ND ND ND ND ND
1,2,3,4, 7, 8-HxBDD ND ND ND ND ND
1, 2,3, 7,8, 9-HxBDD ND ND ND ND ND
HxBDDs ND ND ND ND ND
HpBDDs ND ND D D D
OBDD ND ND 0. 10 D ND
Total PBDDs 0.33 0.08 .3 0. 69 3.8
2,3,7,8TeBDF ND ND ND ND ND
TeBDFs 0.19 0.14 0.53 0. 40 0. 16
1,2, 3,7, 8-PeBDF ND ND ND ND ND
2,3,4, 7, 8-PeBDF ND ND ND ND ND
PeBDFs 0.24 0.24 0. 69 0.55 0.21
1, 2, 3, 4, 7, 8—HxBDF ND ND ND ND ND
HxBDF's 0.17 0.17 0.29 0. 20 0.14
1,2,3,4,6, 7, 8-HpBDF 0.34 0.24 0.44 0.22 0. 15
HpBDF's 0.34 0.24 0.44 0.22 0. 15
OBDF 0.1 D 0.4 D ND
Total PBDFs 1. 0.79 2.3 1.4 0. 66
Total (PBDDs+PBDFs) 1. 0. 87 7.6 2.1 4.5
#-38  BREE K& T OPBDDs/DF s/ M7 il B (F 45 AR 24 1)
- Uft% &0 A-2J Yl A-3fiti % &34
FE MRS B Y ok
(pg— TEQ/m ) JitiF% Ak iR Titi 7% Ve Jiti 7% B i R% e Ve

2,3, 7, 8TeBDD 0 0 0 0 0
1,2, 3,7, 8PeBDD 0 0 0 0 0
1, 2, 3, 6, 7, 8—HxBDD 0 0 0 0 0
1,2,3,4, 7, 8-HxBDD 0 0 0 0 0
1, 2,3, 7,8, 9-HxBDD 0 0 0 0 0
OBDD 0 0 0. 000010 0 0
2,3, 7, 8TeBDF 0 0 0 0 0
1,2, 3,7, 8-PeBDF 0 0 0 0 0
2,3,4, 7, 8-PeBDF 0 0 0 0 0
1,2, 3,4, 7, 8-HxBDF 0 0 0 0 0
1,2,3,4,6,7, 8-HpBDF 0. 0034 0. 0024 0. 0044 0. 0022 0.0015
OBDF 0. 00001 0 0. 00004 0 0
Total TEQ 0. 0034 0. 0024 0. 0044 0. 0022 0.0015

k T E S A Y fE 1. WHO-TEF (1998) |

* mPE AN YT, MR PR Z T0) & LTHRIHLZETH S,
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#£-39  BREEKSU DOMoBPCDDs/DFs 5y M7 i H (G2 i)

A=t % &34 A-2t7% 531 A-3fitiF% JE0
| 3
IR s/ e e e ek e
2-MoB-3, 7, 8-TrCDD ND ND ND ND ND
MoBTrCDDs 0. 007 0. 005 0.11 0. 052 0. 032
1-MoB-2, 3, 7, 8-TeCDD ND ND ND 0. 004 ND
MoBTeCDDs ND ND 0.018 0.017 ND
2-MoB-3, 6, 7, 8, 9-PeCDD ND ND ND ND ND
MoBPeCDDs ND ND 0. 057 0. 081 ND
1-MoB-2, 3, 6, 7, 8, 9-HxCDD ND ND 0. 044 ND ND
MoBHxCDDs ND ND 0.16 ND ND
1-MoB-2, 3, 4, 6, 7, 8, 9—HpCDD ND ND 0.23 0. 26 ND
MoBHpCDDs ND ND 0.38 0. 46 ND
Total MoBPCDDs 0. 007 0. 005 0.72 0.61 0. 032
3-MoB-2, 7, 8—TrCDF ND ND ND ND ND
MoBTrCDFs ND ND 0.13 0. 098 ND
1-MoB-2, 3, 7, 8-TeCDF ND ND 0.011 0. 008 ND
MoBTeCDFs ND ND 0.28 0.18 ND
MoBPeCDFs ND ND 0.85 0.55 ND
MoBHxCDFs ND ND 1.1 0.55 ND
MoBHpCDFs ND ND 0.78 0.92 ND
Total MoBPCDFs ND ND 3.1 2.3 ND
Total (MoBPCDDs+MoBPCDFs) 0. 007 0. 005 3.8 2.9 0.032
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F-40  BHEERE T OPCDDs/DFs + Co-PCBAHT

A- i % &30 A-2 i % &30 A-3ii % &0
FE B (pg/m’) ) _ ) _ _
iEEe it Hiax iR iR e Ve
2,3,7,8-TeCDD 0. 004 ND 0.031 0.010 ND
TeCDDs 0. 40 0.31 1.0 0. 82 0.51
1,2, 3,7, 8-PeCDD 0. 0064 ND 0. 039 0. 030 0.013
PeCDDs 0.18 0.14 0.89 0.79 0. 25
1,2, 3,4, 7, 8-HxCDD ND ND 0. 042 0. 029 0.010
é 1,2, 3,6, 7, 8-HxCDD 0. 008 ND 0.12 0. 046 0.013
£ [1,2,3,7,8, 9-HxCDD 0.010 ND 0. 056 0.033 0.016
HxCDDs 0.19 0.19 1.1 0. 81 0. 25
1,2,3,4,6,7, 8-HpCDD 0. 084 0. 080 2.1 0.74 0.11
HpCDDs 0.17 0. 16 3.5 1.4 0.23
0CDD 0.26 0.24 23 4.5 0.33
Total PCDDs 1.2 1.1 29 8.3 1.6
2,3, 7,8 TeCDF 0. 028 0. 022 0. 057 0. 048 0.042
TeCDFs 1.1 1.0 3.8 3.8 1.2
1,2, 3,7, 8PeCDF 0. 039 0. 036 0. 22 0.21 0.073
2,3, 4,7, 8PeCDF 0. 035 0.014 0.17 0.14 0. 050
PeCDFs 0. 55 0. 49 3.5 3.2 0.89
1,2,3,4,7, 8HxCDF 0. 039 0.031 0. 28 0.23 0. 063
& 1,2, 3,6, 7, 8-HxCDF 0.032 0. 028 0. 25 0.22 0.042
2 1L2,3,7,8, 9-HxCDF ND ND ND ND ND
& 12,3,4,6,7, 8HxCDF 0. 042 0.032 0. 36 0. 32 0. 040
HxCDFs 0.33 0. 26 3.2 2.8 0. 47
1,2,3,4,6,7, 8HpCDF 0.12 0.11 2.0 1.5 0.19
1,2,3,4,7,8, 9-HpCDF 0.019 0.019 0.24 0.19 0. 027
HpCDFs 0. 20 0.19 4.8 2.7 0.30
OCDF 0.11 0.094 4.1 1.6 0.16
Total PCDFs 2.3 2.0 19 14 3.0
Total PCDDs/DFs 3.5 3.1 49 22 4.6
3,4,4",5-TeCB (#81) 0. 055 0. 041 0.12 0. 092 0.072
3,3 ,4,4 -TeCB(#77) 0.76 0. 58 0.76 0. 58 0. 65
3,3 ,4,4,5-PeCB (#126) 0. 027 0. 026 0. 22 0. 18 0. 054
3,3 ,4,4,5,5 -HxCB (#169) ND ND 0.079 0. 054 ND
Total non—ortho CBs 0.84 0. 65 1.2 0.91 0.77
2',3,4,4",5-PeCB (#123) 0.13 0. 085 0. 089 0. 092 0.075
2,3 ,4,4",5-PeCB(#118) 6.4 5.8 4.3 3.8 4.9
22,3, 3, 4,4 —PeCB (#105) 2.4 1.8 1.6 1.4 2.0
o [2,3,4,4", 5-PeCB (#114) 0.19 0. 15 0.14 0.12 0.16
S 2,3 ,4,4,5,5 -HxCB(#167) 0.18 0. 15 0.17 0.13 0.17
2,3,3,4,4 ,5-1xCB (#156) 0.39 0.32 0. 36 0. 31 0. 31
2,3,3,4,4,5 —HxCB (#157) 0. 10 0. 083 0.16 0.13 0.11
2,3,3,4,4,5,5 -HpCB (#189) 0.019 0.017 0.12 0. 091 0. 027
Total mono—ortho CBs 9.7 8.4 6.9 6. 1 7.8
2,2,3,4,4,5,5 —HpCB (#180) 1.0 0.92 0. 66 0. 57 2.0
2,2,3,3,4,4, 5-HpCB (#170) 0. 45 0. 34 0. 40 0.29 0. 65
Total di—ortho CBs 1.5 1.3 1.1 0. 86 2.6
Total Co—PCB 12 10 9.2 7.8 11
Total PCDDs/DFs - Co—PCB 16 13 58 30 16
Total PCDDs/DFs 0. 048 0. 022 0.33 0.23 0. 068
s %R
3 Total Co—-PCB 0. 0040 0. 0037 0. 024 0.019 0. 0065
(pg-TEQ/m”)
ggfgéBPCDDS/DFS ) 0. 052 0.026 0.35 0.25 0.075

* 5
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F-41  BREEKS T OPBDES /AT B (SRR E)

AL A-2fE R A~k 2
oSt i 3
RFE (ng/w') Mt Hae N M s 7
MoBDEs ND ND 0.00042 ND ND
4,4’ -DiBDE (#15) 0.0017 0.0011 0.0015 0.0011 0.0015
DiBDEs 0. 0026 0.0020 0.0027 0.0017 0.0024
2°,3,4/2,4,4 /2,2, 3-TrBDE (#33/428/#16) 0. 00054 0. 00050 0. 00094 0. 00055 0. 00062
TrBDEs 0.0019 0.0017 0.0033 0.0019 0.0034
2,2, 4,4 -TeBDE (#47) 0. 00081 0. 00069 0. 00099 0. 00054 0. 00056
TeBDEs 0.0013 0.0011 0.0017 0. 00090 0. 00093
2,2",4,4" , 5-PeBDE (#99) 0. 00046 0. 00040 0. 00045 0.00018 0.00019
2,2 ,4,4 , 6-PeBDE (#100) 0.00011 0. 00006 0.00010 0. 00004 0. 00005
PeBDEs 0. 00068 0. 00051 0. 00065 0. 00022 0. 00026
2,2 ,4,4",5,5 —HxBDE (#153) 0. 00029 0. 00021 0.00073 0. 00006 0.00019
2,2 ,4,4",5,6 —HxBDE (#154) 0. 00010 0. 00009 0. 00024 0. 00005 0. 00008
HxBDEs 0. 00039 0. 00030 0. 00098 0.00011 0. 00027
2,2°,3,3,4,5,6/2,2°,3,4,4,5 , 6-HpBDE (#175/4#183) 0. 00086 0. 00067 0. 0029 0. 00021 0. 00063
HpBDEs 0. 00097 0. 00067 0.0029 0. 00021 0. 00063
OBDEs 0. 0022 0.0016 0. 0051 0. 00087 0.0013
NoBDEs 0.0076 0. 0053 0. 020 0.0032 0. 0086
DeBDE 0.11 0. 066 0. 54 0. 054 0.15
Total PBDEs 0.13 0. 080 0. 58 0. 063 0.17
F-42  BRBE AT OTBBPA, TBPs M UHBCD Ay Hr i B (2111 )
A1t % J&3) A-2 it 3% &1 A-3 it 3% &3

NP (ng/u') MR N N i N
TBBPA 46 5.0 520 55 4.0
2,4, 6-TBP 2.3 0.59 130 14 1.5
2,4, 5-TBP 0.0032 0. 0004 ND 0.0078 0.0035
2, 3, 5-TBP ND 0.0019 ND ND 0. 0059
3, 4, 5—TBP ND ND ND ND 0.0017
Total TBPs 2.3 0.59 130 14 1.5
o —HBCD ND 0.012 0.029 0.051 ND
B -HBCD ND ND ND 0.017 ND
v —~HBCD 0.047 0. 057 0.027 0. 095 ND
Total HBCDs 0.047 0. 069 0. 055 0.16 ND
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@B TIEWC A
a. TBP K B fiti 5%

#-43 & i U A HTOPBDDs /DEs o ATt 2R (SE I )

A-1ftE % &34 A-2it 7% &3 A-3fiti % 31
2 A . [ 2
FEHHR L (pg/m”/ day) - - —
2,3, 7, 8-TeBDD ND ND ND
TeBDDs 53 180 1700
1, 2, 3,7, 8-PeBDD ND ND ND
PeBDDs ND ND 21
1, 2, 3, 6, 7, 8—HxBDD ND ND ND
1,2,3,4, 7, 8-HxBDD ND ND ND
1, 2,3, 7,8, 9-HxBDD ND ND ND
HxBDDs ND ND ND
HpBDDs ND ND ND
0BDD 18 ND 24
Total PBDDs 71 180 1700
2,3,7,8TeBDF 2.2 ND 2.5
TeBDFs 160 69 130
1,2, 3,7, 8-PeBDF ND ND ND
2,3,4, 7, 8-PeBDF ND ND ND
PeBDFs 140 50 120
1, 2, 3, 4, 7, 8—HxBDF ND ND ND
HxBDFs 170 36 100
1, 2,3, 4,6, 7, 8HpBDF 290 66 200
HpBDFs 290 66 200
OBDF 170 54 160
Total PBDFs 930 280 710
Total (PBDDs+PBDFs) 1000 460 2500

F-44  BE IV U A S OPBDDs/DF s/ S (G2 S AH 24 i)

AUfiEeEn | A-oiEsEin | A-sHizkEin
T 5 e Y i
(pg-TEQ/m*/day) fix e fhi Hhix e 7
2,3, 7, 8TeBDD 0 0 0
1,2, 3,7, 8PeBDD 0 0 0
1,2,3, 6,7, 8-HxBDD 0 0 0
1,2,3,4, 7, 8-HxBDD 0 0 0
1,2,3,7,8, 9-HxBDD 0 0 0
OBDD 0.0018 0 0. 0024
2,3, 7, 8TeBDF 0.22 0 0.25
1,2, 3,7, 8-PeBDF 0 0 0
2,3, 4,7, 8PeBDF 0 0 0
1,2, 3,4, 7, 8-HxBDF 0 0 0
1,2,3, 4,67, 8HpBDF 2.9 0. 66 2.0
OBDF 0.017 0. 0054 0.016
Total TEQ 3.2 0.67 2.2

sk T A BOFE 4 /1T . WHO-TEF (1998) | 2 APCDDs/DFsMDTEFIZHE L CHEH L7-2 B Th 5,
kS EMAYEE, BB TFRAME (0] ELTRELEETHD,
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F-4b B T

L U A HT DMoBPCDDs/DF s 53

Wl“%‘é(j%zﬁl EE)

A-1HER A-2Jfii% i A-3ffiE% i
FRPEEE (pg/m’/day) — I r——
2-MoB-3, 7, 8—TrCDD ND ND ND
MoBTrCDDs ND 8.3 5.4
1-MoB-2, 3, 7, 8-TeCDD ND ND ND
MoBTeCDDs ND ND ND
2-MoB-3, 6, 7, 8, 9-PeCDD ND ND ND
MoBPeCDDs ND ND ND
1-MoB-2, 3, 6, 7, 8, 9—HxCDD ND ND ND
MoBHxCDDs ND ND ND
1-MoB-2, 3, 4, 6, 7, 8, 9—HpCDD ND ND ND
MoBHpCDDs ND 12 ND
Total MoBPCDDs ND 21 5.4
3-MoB-2, 7, 8—TrCDF ND ND ND
MoBTrCDFs ND ND ND
1-MoB-2, 3, 7, 8-TeCDF ND ND ND
MoBTeCDFs ND ND ND
MoBPeCDF's ND 31 ND
MoBHxCDF's ND 32 ND
MoBHpCDFs ND ND ND
Total MoBPCDFs ND 63 ND
Total (MoBPCDDs+MoBPCDFs) ND 83 5.4
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#£-46 P TFIEV U A FOPCDDs/DFs « Co-PCBA BTt S
A-UERRED | A-2WERRED | A-SHiRSED
EHIPEEE (pg/m”/day)

Hik Hirk Rk T v
2,3,7,8-TeCDD ND 2.0 ND
TeCDDs 57 85 72
1,2, 3,17, 8PeCDD 3.5 9.2 1.9
PeCDDs 49 88 50
1,2,3,4,7,8HxCDD 4.2 10 3.4

é 1,2,3,6,7,8HxCDD 5.5 26 ND
2 11,2,3,7,8, 9-HxCDD 3.2 16 3.0
HxCDDs 82 230 55
1,2,3,4,6,7,8HpCDD 51 570 28
HpCDDs 100 920 56
0CDD 280 6000 160
Total PCDDs 570 7300 400

2,3,7,8-TeCDF 3.6 9.5 6.1
TeCDFs 140 270 200
1,2, 3,17, 8PeCDF 5.5 17 11
2,3,4,7,8PeCDF 5.4 16 8.9
PeCDFs 90 340 140
1,2,3,4,7,8HxCDF 4.7 20 11
@ 11,2,3,6,7, 87HxCDF 5.2 19 7.7
5 (L,2,3,7,8, 9-HxCDF ND ND ND
& 12,3,4,6,7, 8HxCDF 4.8 31 9.3
HxCDFs 45 370 79
1,2,3,4,6,7,8HpCDF 23 210 34
1,2,3,4,7,8, 9-HpCDF 2.2 18 4.4
HpCDF's 35 680 51
0CDF 20 670 23
Total PCDFs 330 2300 490
Total PCDDs/DFs 900 9700 890
3,4,4",5-TeCB (#81) 13 5.4 7.6
3,3, 4,4 -TeCB (#77) 420 140 160
3,3",4,4", 5-PeCB (#126) 19 18 9.0
3,3 ,4,4,5,5 -HxCB (#169) ND 4.8 ND
Total non—ortho CBs 450 170 180
2°,3,4,4,5-PeCB (#123) 40 11 9.6
2,3 ,4,4", 5-PeCB (#118) 2600 560 680
&3 [2,3,3", 4,4 -PeCB (#105) 1100 260 290
5 12,3,4,4,5-PeCB (#114) 75 16 17
S 937475 5 UIKCE #167) 93 20 30
2,3,3,4,4", 5-HxCB (#156) 240 50 58
2,3,3,4,4,5 -HxCB (#157) 64 17 27
2,3,3,4,4,5,5 —HpCB (#189) 13 8.7 7.7
Total mono—ortho CBs 4300 950 1100
2,2",3,4,4,5,5 -HpCB (#180) 640 100 400
2,2°,3,3, 4,4, 5-HpCB (#170) 270 54 160
Total di-ortho CBs 910 160 560
Total Co-PCB 5600 1300 1900
Total PCDDs/DFs * Co-PCB 6500 11000 2700
Total PCDDs/DFs 10 42 12
== i =N
(pg?}gg;é?;df?) Total Co-PCB 2.5 2.0 1.1
Total PCDDs/DFs -
CoPCB 13 44 13

*

BRI, BRI FIRIEZ [0) & LCR L Th 5,
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F-47 B TFIE U AT OPBDESA M fis 5 (F2 I )
A-UERE | A-2fiEin | A-3fifEn
= S 2
FEPHLEE (ng/m’/day) Wk Wik i 2 7 7
MoBDEs ND ND ND
4, 4’ -DiBDE (#15) 0.12 0.17 0.24
DiBDEs 0.21 0.25 0.32
2°,3,4/2,4,4 /2,2, 3-TrBDE (#33/428/#16) 0.40 0. 26 0.22
TrBDEs 0.84 0. 65 0. 68
2,2",4,4 -TeBDE (#47) 0.71 0.48 0. 38
TeBDEs 1.2 0.78 0. 62
2,2",4,4, 5-PeBDE (#99) 0.32 0.18 0.16
2,2",4,4", 6-PeBDE (#100) 0. 058 0.031 0. 025
PeBDEs 0.49 0.27 0.25
2,2",4,4,5,5 -HxBDE (#153) 0.22 0. 054 0.23
2,2",4,4",5,6 -HxBDE (#154) 0.10 0.04 0. 06
HxBDEs 0.33 0. 094 0.29
2,2",3,3,4,5,6/2,2",3,4,4,5 , 6-HpBDE (#175/1183) 0.80 0.19 0. 66
HpBDEs 0.89 0.21 0.73
OBDEs 2.5 0.51 1.2
NoBDEs 7.2 2.4 5.4
DeBDE 43 38 61
Total PBDEs 57 43 70
F#-48 [ FIEW U A 1O TBBPA, TBPs M UMBCDA AT i 5 (23 i)
A-UERE | A-2fisEn | A-3fifEn

PR 2

HRBURIE (ng/m/day) Jiaz Hiz MR
TBBPA 14000 39000 1700
2, 4, 6-TBP 260 4400 690
2, 4, 5-TBP 0.34 2.7 1.2
2, 3, 5-TBP ND 0.38 ND
3, 4, 5-TBP ND ND 0. 06
Total TBPs 260 4400 690
a —HBCD 23 4.0 6.4
B —HBCD 4.0 ND 2.3
y —HBCD 14 11 27
Total HBCDs 41 15 36

97




G AR K E
a. TBPH % B fitd 5%

F-48  AIETKIOKE 1 O PBDDs/DE s /AT At AR (EIHIIE )
A-1ftE% &34 A-2t7% J531 A-3iti % 531
S E (pe/L) Hadk ik itk ik Yl ik
(B o fF3r) ” (B o fF3r) ” (Bl o fF3r)
2,3,7,8-TeBDD ND ND ND ND ND D
TeBDDs ND ND ND D 41 ND
1,2,3,7,8PeBDD ND ND ND D ND ND
PeBDDs ND ND ND D ND 1.6
1,2,3,6,7, 8-HxBDD ND ND ND D ND ND
1,2,3,4,7, 8HxBDD ND ND ND D ND ND
1,2,3,7,8, 9-HxBDD ND ND ND D ND D
HxBDDs ND ND ND D ND 8
HpBDDs ND ND ND D 1 4
OBDD ND ND ND ND 6 36
Total PBDDs ND ND ND ND 49 50
2,3, 7, 8-TeBDF ND ND ND ND ND D
TeBDFs ND ND ND D 5.5 0.4
1,2,3,7, 8PeBDF ND ND ND ND ND ND
2,3, 4,7, 8-PeBDF ND ND ND D ND D
PeBDFs ND ND ND D 11 ND
1,2,3,4,7, 8HxBDF ND ND ND D ND ND
HxBDF's ND ND ND D 12 ND
1,2, 3, 4,6, 7, 8HpBDF ND ND ND ND 25 ND
HpBDF's ND ND ND D 25 ND
OBDF ND ND ND D 16 ND
Total PBDFs ND ND ND ND 70 0.4
Total (PBDDs+PBDFs) ND ND ND ND 120 50
F-49 NI AR 1 D PBDDs/DEs Ay kil B (BRI BAH 24 8)
A-1ftER% &34 A-2t% J531 A-3iti % 531
TS A Y fE R . i
(pg-TEQ/L) weknisn | T L geknmn | R @k |
2,3, 7, 8-TeBDD 0 0 0 0 0 0
1,2, 3,7, 8PeBDD 0 0 0 0 0 0
1, 2, 3, 6, 7, 8—HxBDD 0 0 0 0 0 0
1,2,3,4, 7, 8-HxBDD 0 0 0 0 0 0
1, 2,3, 7,8, 9-HxBDD 0 0 0 0 0 0
OBDD 0 0 0 0 0. 0006 0. 0036
2,3, 7, 8TeBDF 0 0 0 0 0 0
1,2, 3,7, 8-PeBDF 0 0 0 0 0 0
2,3,4, 7, 8-PeBDF 0 0 0 0 0 0
1,2, 3,4, 7, 8-HxBDF 0 0 0 0 0 0
1,2, 3,4, 6,7, 8HpBDF 0 0 0 0 0.25 0
OBDF 0 0 0 0 0.0016 0
Total TEQ 0 0 0 0 0.25 0. 0036

sk TS BOFE 4 {1 . WHO-TEF (1998) | 2 APCDDs/DFsDTEFIZHE L CHEH L7-2EZETh 5,
kIS EMAYEE, BB TFRAME (0] ELTRELEETHD,
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50 A3 KIS AKEL T OMoBPCDDs /DF's /3 M 5 (2 )

A-1ftE% JE50

A-2ti7% 550

A-3fiti% &0

FERNBRE (pg/L) ik . ik . ik .
o) I P e B P
2-MoB-3, 7, 8-TrCDD ND ND ND ND ND ND
MoBTrCDDs ND 2.8 ND ND 0.4 ND
1-MoB-2, 3, 7, 8-TeCDD ND ND ND ND ND ND
MoBTeCDDs ND ND ND ND D ND
2-MoB-3, 6, 7, 8, 9-PeCDD ND ND ND ND ND ND
MoBPeCDDs ND ND ND ND ND ND
1-MoB-2, 3, 6, 7, 8, 9-HxCDD ND ND ND ND ND ND
MoBHxCDDs ND ND ND ND ND ND
1-MoB-2, 3, 4, 6, 7, 8, 9—HpCDD ND ND ND ND ND
MoBHpCDDs ND ND ND ND ND
Total MoBPCDDs ND 2.8 ND 0.4 ND
3-MoB-2, 7, 8—TrCDF ND ND ND ND ND ND
MoBTrCDFs ND ND ND ND ND ND
1-MoB-2, 3, 7, 8-TeCDF ND ND ND ND ND ND
MoBTeCDFs ND ND ND ND D ND
MoBPeCDFs ND ND ND ND D ND
MoBHxCDFs ND ND ND ND D ND
MoBHpCDFs ND ND ND ND ND ND
Total MoBPCDFs ND ND ND ND ND ND
Total (MoBPCDDs+MoBPCDFs) ND 2.8 4 ND 0.4 ND
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#-51  AFH AR K E o OPCDDs/DFs « Co-PCBAY T itk &

AL A-2HER T A3
S (pg/L) ik - ik - ik -,
(e B AHIT) ” (HEZK P AF3) ” (HE7k A A3IT) ”
2,3,7,8-TeCDD ND ND ND ND ND ND
TeCDDs 0.53 0.48 0.77 1.8 11 2.5
1, 2, 3,7, 8PeCDD ND ND 0. 20 ND ND ND
PeCDDs ND ND 2.1 0.97 2.2 0.55
1, 2, 3,4, 7, 8-HxCDD ND ND 0. 56 ND ND ND
é 1, 2, 3, 6, 7, 8-HxCDD ND ND 2.2 0. 04 ND ND
£ (1, 2,3,7,8, 9-HxCDD ND ND 0.90 ND ND ND
HxCDDs 0. 64 0.25 12 0. 56 1.5 0.45
1,2, 3,4, 6,7, 8HpCDD 0.70 0. 66 110 3.0 2.3 0.95
HpCDDs 1.5 1.5 160 4.6 4.5 2.0
0CDD 6.1 7.2 1300 33 29 9.4
Total PCDDs 8.7 9.4 1500 41 48 15
2,3,7, 8TeCDF ND ND ND ND 0.18 0. 06
TeCDFs ND ND ND ND 2.4 0.71
1, 2, 3, 7, 8~PeCDF ND ND 0.07 ND 0.25 ND
2,3,4, 7, 8PeCDF 0.24 ND 0.16 ND 0.14 ND
PeCDFs 0.41 ND 2.5 0.40 2.3 ND
1, 2, 3, 4, 7, 8-HxCDF 0.10 ND 1.4 ND 0. 40 0.12
& 1, 2, 3, 6, 7, 8-HxCDF 0.07 ND 0. 34 ND 0. 20 0. 05
2 1L2,3,7,8, 9-HxCDF ND ND 0.14 ND ND ND
e 2,3,4,6,7, 8HxCDF ND ND ND ND 0.33 ND
HxCDFs 0.51 ND 27 1.7 3.0 0.91
1,2, 3,4, 6,7, 8HpCDF 0.43 0.19 28 0.71 4.0 0.81
1,2,3,4,7,8, 9-HpCDF 0.07 ND 3.1 ND 0.49 0.10
HpCDFs 0.70 0.33 140 2.9 6.1 1.3
OCDF 0.29 0.26 170 3.3 17 1.8
Total PCDFs 1.9 0.59 340 8.4 31 4.7
Total PCDDs/DFs 11 10 1900 49 79 20
3,4,4,5-TeCB (#81) 0.13 ND 0.05 ND 0. 30 0.12
3,3 ,4,4 -TeCB(#77) 2.5 1.2 1.6 0. 34 5.2 2.3
3,3,4,4", 5-PeCB (#126) 0. 18 0. 05 0. 04 ND 0.33 0.10
3,3 ,4,4,5,5 -HxCB (#169) ND ND ND ND 0.14 ND
Total non—ortho CBs 2.8 1.2 1.7 0.34 6.0 2.5
2',3,4,4", 5-PeCB (#123) 0.27 0.09 0. 32 0.08 0. 36 0.23
2,3 ,4,4",5-PeCB(#118) 18 6.6 37 4.0 17 12
22,3, 3", 4,4 -PeCB (#105) 7.8 2.8 10 1.6 11 6.4
o [2,3,4,4", 5-PeCB (#114) 0. 47 0.12 0. 25 ND 0. 60 0.24
S 2,3 ,4,4,5,5 —HxCB (#167) 1.1 0.53 2.1 0. 50 2.0 0.72
2,3,3,4,4 ,5-1xCB (#156) 2.5 1.1 4.3 1.1 3.7 2.0
2,3,3,4,4,5 —HxCB (#157) 0. 80 0.22 1.1 0.23 1.6 0.67
2,3,3,4,4,5,5 -HpCB (#189) 0.18 0.09 0.19 0.07 1.0 0.22
Total mono—ortho CBs 31 12 56 7.6 37 23
2,2,3,4,4,5,5 -HpCB (#180) 9.9 .2 7.1 2.8 40 8.7
2,2,3,3,4,4, 5-HpCB (#170) 4.0 1.8 3.0 1.3 17 3.5
Total di-ortho CBs 14 6.0 10 4.0 57 12
Total Co-PCB 48 19 67 12 100 37
Total PCDDs/DFs = Co-PCB 58 29 1900 61 180 57
Total PCDDs/DFs 0.15 0. 0092 2.4 0. 044 0. 26 0. 043
A I |
(pg-TEQ/L) Total Co—PCB 0. 022 0. 0069 0.012 0.0013 0. 041 0.014
Total PCDDs/DFs - 0.17 0.016 2.4 0. 046 0.30 0. 057
Co—PCB

kLS R, B FBORI A (0] = LCRM Lo Chb,
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#-52 I AKIKEL 1 OPBDEs 4y M i 5 (G )

A- L% R0 A-2fi % 50 A-3 i % JH 0
FERELSE (ng/L) A - A - A ik

(BEZk B AF3r) - (HEZk B AF3r) - (BEZk B AF3r) -
MoBDEs ND ND ND ND ND ND
4,4’ -DiBDE (#15) 0. 0008 0. 0006 0. 0008 ND 0. 0036 0. 0009
DiBDEs 0. 0021 0. 0020 0.0019 0.0010 0. 0045 0. 0020
2',3,4/2,4,4° /2,2’ , 3-TrBDE (#33/4#28/#16) 0. 0038 0. 0028 0. 0025 0. 0020 0. 0026 0. 0018
TrBDEs 0.0076 0. 0057 0. 0035 0. 0029 0.015 0. 0035
2,2, 4,4 ~TeBDE (#47) 0.010 0. 0085 0. 0044 0.0014 0. 0043 0. 0034
TeBDEs 0.016 0.011 0. 0057 0.0014 0. 0062 0. 0052
2,2, 4,4, 5-PeBDE (#99) 0. 0070 0. 0047 0. 0029 0. 0007 0. 0046 0. 0033
2,2, 4,4, 6-PeBDE (#100) 0. 0006 0. 0007 0. 0007 ND 0. 0005 ND
PeBDEs 0. 0082 0. 0055 0. 0036 0. 0007 0. 0063 0. 0033
2,2 ,4,4 5,5 -HxBDE (#153) 0. 002 0. 002 ND ND 0.015 0.001
2,2",4,4”, 5,6 ~HxBDE (#154) 0. 002 0. 002 ND ND 0. 004 ND
HxBDEs 0. 004 0. 004 ND ND 0. 020 0.001
2,2,3,3,4,5,6/2,2,3,4,4’,5 , 6-HpBDE (#175/#183) 0. 005 0. 004 ND ND 0. 058 ND
HpBDEs 0. 008 0. 009 ND ND 0. 062 ND
OBDEs 0. 036 0.033 0.0076 0. 0084 0.16 0.012
NoBDEs 0.071 0. 042 0.019 0. 028 0. 64 0. 036
DeBDE 1.9 0.94 0.24 0. 50 7.6 0. 38
Total PBDEs 2.1 1.1 0.28 0.54 8.5 0. 45
F-53 NI KK ET T D TBBPA, TBPs Fx UMBCD A AT s e (S I8 )

A- L% R0 A-2Jfi % 50 A-3 % 50
FEELSE (ng/L) A - A - A ik

(BEZk B AF3r) - (HEZk B AF3r) - (HEZk B AF3r) -
TBBPA 30 0. 24 3.0 0.95 85 1.0
2, 4, 6-TBP 5.6 1.6 5.5 2.3 50 9.4
2, 4, 5-TBP ND ND 0.010 ND 0. 034 ND
2,3, 5-TBP ND ND ND ND ND ND
3, 4, 5-TBP ND ND ND ND ND ND
Total TBPs 5.6 1.6 5.5 2.3 50 9.4
o —HBCD 0.16 0. 20 ND ND 0. 20 ND
B ~HBCD ND ND ND ND ND ND
y ~HBCD 0.68 1.2 ND ND 0.28 ND
Total HBCDs 0.84 1.4 ND ND 0.48 ND
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(O IV
a. TBPH K B fiti 5%

F-54 NI KIBJEE H1 O PBDDs /DF s 4 AT il 5t (G )
A-1JiER% &1 A-2ii % &1 A-3Jii % JE
KM (pg/g-dry) HiEte; - Y - Y i
Bk 1 A330r) ” (7K 1 A330r) ” (7K 1 A330r)
2,3,7,8-TeBDD ND ND ND ND 8.8 1.9
TeBDDs 72 9.8 58 0.8 57 13
1,2, 3,7, 8PeBDD ND ND ND ND ND ND
PeBDDs ND ND ND ND 25 5.0
1,2, 3,6, 7, 8-HxBDD ND ND ND ND ND ND
1,2, 3,4, 7, 8-HxBDD ND ND ND ND ND ND
1,2,3,7,8, 9-HxBDD ND ND ND ND ND ND
HxBDDs ND ND ND ND 340 42
HpBDDs 4.9 ND ND ND 100 5.9
OBDD 44 ND ND ND 420 100
Total PBDDs 120 9.8 58 0.8 950 170
2, 3,7, 8-TeBDF 1.6 0.8 6.4 ND 3.7 0.5
TeBDFs 96 42 94 6.5 31 1.1
1,2, 3,7, 8-PeBDF 2.5 4.2 1.6 ND 0.7 ND
2, 3,4, 7, 8PeBDF 1.5 3.9 2.9 ND ND ND
PeBDFs 170 170 190 11 48 0.6
1,2, 3, 4,7, 8-HxBDF 36 230 55 ND 39 ND
HxBDFs 470 590 380 ND 160 ND
1,2, 3, 4,6, 7, 8-HpBDF 240 480 220 31 50 2.5
HpBDFs 240 480 220 31 50 2.5
OBDF 240 170 330 ND 56 ND
Total PBDFs 1200 1400 1200 49 340 4.2
Total (PBDDs+PBDFs) 1300 1500 1300 50 1300 170
F-55 NI KIS JE BT T O PBDDs /DF s 2y T i - (k5 A 24 fl)
A-1JiER% &1 A-2Jii % JE A-3Jii % JE
A i ; i ; 32
(pg “Tho/ g-dry) weknisn | T L geknmn | R @k |

2, 3,7, 8 TeBDD 0 0 0 0 8.8 1.9
1,2, 3,7, 8PeBDD 0 0 0 0 0 0
1,2, 3,6, 7, 8-HxBDD 0 0 0 0 0 0
1,2,3,4, 7, 8-HxBDD 0 0 0 0 0 0
1,2,3,7,8,9-HxBDD 0 0 0 0 0 0
OBDD 0. 0044 0 0 0 0. 042 0.010
2, 3,7, 8-TeBDF 0.16 0.08 0. 64 0 0. 37 0.05
1,2, 3,7, 8-PeBDF 0.13 0.21 0. 080 0 0. 035 0
2, 3,4, 7, 8PeBDF 0.74 1.9 1.5 0 0 0
1,2, 3,4, 7, 8-HxBDF 3.6 23 5.5 0 3.9 0
1,2, 3, 4,6, 7, 8HpBDF 2.4 4.8 2.2 0.31 0.50 0. 025
OBDF 0. 024 0.017 0.033 0 0. 0056 0
Total TEQ 7.1 30 10 0.31 14 2.0

sk T E S AE 2 fE 1. WHO-TEF (1998) |

* PR EAN YT, MR PR Z T0) & LTHRIHLZETH S,
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356 ORISR B 11 OMoBPCDDs /DF s 43 H7 it AL (SE I )
A-1HEE% 80 A-2fiaE% &0 A-3JiaE% &0
FEHIEE (pg/g-dry) Vit . Yt . i3 .

o) I P e B P
2-MoB-3, 7, 8~TrCDD 1.1 ND 1.4 ND 0.59 ND
MoBTrCDDs 30 2.0 11 0. 49 4.5 1.3
1-MoB-2, 3, 7, 8-TeCDD ND ND ND ND ND ND
MoBTeCDDs 290 ND 57 ND ND ND
2-MoB-3, 6, 7, 8, 9-PeCDD ND ND ND ND ND ND
MoBPeCDDs 3.8 ND ND ND ND ND
1-MoB-2, 3, 6, 7, 8, 9-HxCDD 17 2.8 62 1.2 0.6 0.5
MoBHxCDDs 73 10 140 2.5 1.3 2.0
1-MoB-2, 3, 4, 6, 7, 8, 9—HpCDD 50 30 3500 69 8.5 7.2
MoBHpCDDs 80 42 6700 120 12 9.7
Total MoBPCDDs 480 54 6900 120 18 13
3-MoB-2, 7, 8—TrCDF 0. 24 ND ND ND ND ND
MoBTrCDFs 12 ND 3.0 ND ND ND
1-MoB-2, 3, 7, 8-TeCDF ND ND ND ND ND ND
MoBTeCDFs 22 ND 8.9 ND ND ND
MoBPeCDFs ND ND ND ND ND ND
MoBHxCDFs 44 7.8 260 3.0 2.2 0.5
MoBHpCDF's 34 9.5 1100 16 6.6 2.8
Total MoBPCDFs 110 17 1400 19 8.8 2.6
Total (MoBPCDDs+MoBPCDFs) 590 72 8300 140 27 16

103




F-57 AL /KIS E $ O PCDDs/DEs -

Co—PCBAY HT il SR

A- i % &30 A-2 i % &0 A-3ifi % &0
FHIRE (pg/g-dry) ik - ik - ik -,
(e B AHIT) - (K A AF30T) - (HEZK P AF36) -
2,3, 7,8-TeCDD 3.1 1.7 33 ND 1.9 0.5
TeCDDs 130 190 2000 810 230 150
1,2,3,7,8-PeCDD 5.1 3.1 110 2. 2.6 2.1
PeCDDs 89 100 2100 180 81 72
1,2,3,4,7, 8HxCDD 6.7 4.1 320 7. 4.8 2.6
é 1,2,3,6,7, 8HxCDD 15 13 3900 60 7.9 5.2
£ (1, 2,3,7,8, 9-HxCDD 9.3 9.4 630 13 7 6.2
HxCDDs 240 250 14000 330 150 130
1,2,3,4,6,7, 8HpCDD 180 270 370000 3400 150 120
HpCDDs 360 700 550000 5000 340 330
0CDD 1700 3700 4200000 38000 1300 1400
Total PCDDs 2600 4900 4800000 44000 2100 2100
2,3, 7,8-TeCDF 10 7.7 23 5. 3.6 4.2
TeCDFs 220 220 1200 80 120 64
1,2, 3,7, 8-PeCDF 15 12 160 5. 16 6.1
2, 3,4, 7, 8PeCDF 20 12 22 5. 7.4 3.6
PeCDFs 250 190 3100 140 140 59
1,2,3,4,7, 8HxCDF 15 17 2700 45 31 11
o 1,2,3,6,7, 8HxCDF 22 13 390 10 85 4.9
g8 (L,2,3,7,8, 9-HxCDF ND ND ND ND ND ND
& 12,3,4,6,7, 8HxCDF 29 19 220 11 11 3.4
HxCDF's 240 230 52000 1000 460 63
1,2,3,4,6, 7, 8HpCDF 110 84 99000 920 950 56
1,2,3,4,7,8,9-HpCDF 17 12 11000 110 98 5.9
HpCDF's 210 180 520000 4600 1200 92
OCDF 160 140 640000 4600 3000 100
Total PCDFs 1100 960 1200000 10000 4900 380
Total PCDDs/DFs 3600 5900 6000000 54000 7100 2500
3,4,4",5-TeCB (#81) 72 64 19 ND 8.7 3.4
3,3 ,4,4 -TeCB(#77) 1300 1600 540 94 120 80
3,3 ,4,4,5-PeCB (#126) 33 49 22 6. 8.0 .4
3,3 ,4,4,5,5 -HxCB (#169) 8.5 ND 4.9 ND 1.1 1.4
Total non—ortho CBs 1400 1700 590 100 140 89
2',3,4,4", 5-PeCB (#123) 92 110 140 7. 12 5.3
2,3 ,4,4",5-PeCB(#118) 6500 7400 15000 770 680 730
) 2,3,3,4,4 -PeCB (#105) 3200 3100 4000 270 240 180
o [2,3,4,4", 5-PeCB (#114) 150 120 140 11 13 6.4
S 2,3 ,4,4,5,5 —HxCB(#167) 380 350 970 49 36 49
2,3,3,4,4 ,5-1xCB (#156) 880 750 2300 110 75 89
2,3,3,4,4,5 —HxCB (#157) 410 340 610 45 23 36
2,3,3,4,4,5,5 -HpCB (#189) 120 87 160 15 20 15
Total mono—ortho CBs 12000 12000 24000 1300 1100 1100
2,2,3,4,4,5,5 —HpCB (#180) 7900 5800 5400 710 920 780
2,2,3,3,4,4 , 5-HpCB (#170) 3000 2400 2600 300 360 290
Total di-ortho CBs 11000 8200 8100 1000 1300 1100
Total Co—PCB 24000 22000 33000 2400 2500 2300
Total PCDDs/DFs - Co—PCB 28000 28000 6000000 57000 9600 4800
Total PCDDs/DFs 33 24 6200 69 36 10
== A EH.
(p;%TE%/;%dgfa Total Co—PCB 5.2 6.8 5.9 0. 0.98 0.62
Total PCDDs/DFs *
Co-PCB 38 30 6200 70 37 11
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#-58  AFE KBRS h OPBDEs Sy HT A 5 (ST )

A= % 850 A-2i 3% &30 A-3 i % 0
FERHE (ng/g-dry) R - R - R -
(P A1 AF360) (P A1 AF360) (P A AF36)
MoBDEs ND ND ND ND ND ND
4, 4’ -DiBDE (#15) 0.078 0. 069 0.31 0. 0091 0.017 0. 0062
DiBDEs 0. 26 0.23 0. 40 0. 022 0. 025 0.013
2',3,4/2,4,4 /2,2, 3-TrBDE (#33/£28/#16) 0.12 0. 087 0. 076 0. 040 0.014 0. 032
TrBDEs 0. 46 0. 38 0. 24 0.074 0. 042 0. 060
2,2, 4,4 ~TeBDE (#47) 0. 30 0.21 0. 14 0. 025 0. 042 0. 026
TeBDEs 0. 88 0. 65 0. 47 0. 063 0.077 0. 032
2,2, 4,4, 5-PeBDE (#99) 0. 30 0.17 0.13 0. 022 0. 029 0.015
2,2, 4,4, 6-PeBDE (#100) 0. 021 0. 0090 0. 020 0. 0021 0. 0024 ND
PeBDEs 0. 54 0. 28 0. 28 0. 027 0. 045 0.015
2,2",4,4°,5,5 ~HxBDE (#153) 0.37 0.074 0. 20 ND 0. 050 ND
2,2",4,4",5,6 ~HxBDE (#154) 0. 084 0. 029 0. 066 ND 0.016 ND
HxBDEs 0. 68 0.32 0.27 ND 0.071 ND
2,2,3,3,4,5,6/2,2°,3,4,4,5 , 6-HpBDE (#175/#183) 0.93 0.29 0.91 ND 0. 084 ND
HpBDEs 1.0 0.34 1.1 ND 0. 084 ND
OBDEs 3.0 2.1 3.5 0.21 0. 40 0. 14
NoBDEs 17 24 19 1.2 3.3 0. 46
DeBDE 340 670 250 26 31 6.5
Total PBDEs 360 700 280 27 35 7.2
F-59 NI KISEET th 0 TBBPA, TBPs Fx UMBCD A A s i (S I8 )
A= % 850 A-2i 3% &30 A-3 i % 50
FEPHRE (ng/g-dry) A - A - A ik
(P A1 AF360) ” (P A1 AF36) ” (P A1 AF36) ”
TBBPA 110 12 120 1.4 19 0. 86
2, 4, 6-TBP 72 11 33 7.8 9.9 9.2
2, 4, 5-TBP ND ND 0.071 ND ND ND
2, 3, 5-TBP ND ND ND ND ND ND
3, 4, 5-TBP ND ND ND ND ND ND
Total TBPs 72 11 33 7.8 9.9 9.2
o —HBCD ND ND 27 3.7 21 ND
B —HBCD ND ND ND ND 4.5 ND
v ~HBCD 5.5 5.7 13 17 51 12
Total HBCDs 5.5 5.7 40 21 77 12
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Polybrominated dibenzofurans (PBDF) and dibenzodioxins (PBDD) from the pyrolysis

of neat brominated diphenylethers, biphenyls and plastic mixtures of these
compounds.

PBDF,PBDD

BDF BDD

H.Thoma, O.Huttzinger

Chemosphere, Vol.16(1987) Nos.8/9 Page.1877-1880
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part 1:Brominated/Chrorinated and Brominatd Dibenzo-p-Dioxins and Dibenzofurans
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Analysis of the brominated fire resistant decabromodiphenyl oxide for low and
tracelevel trace level impurities.

GC , decabromodiphenyl oxide
, LC
GC ,

HR-GC/MS

H.Thoma, O.Huttzinger, G.Hauschulz

Chemosphere, Vol.18(1989) Nos.1-6 Page.1213-1217

Pyrolysis of dibenzodioxin, dibenzofuran and 1,2,3,4-tetrabromodibenzodioxin with
Different chlorine donors and catalyst.

7 1!2,3’4_
HCI,NaCl PVC ,800 900 10
AICI,CuCl,, HCI
H cl 14
HCl/cucl, Br ClI ,

0.Hutzinger, R.Dumler, D.Lenoir, C.Teufl, H.Thoma(

Chemosphere, Vol.18(1989) Nos.1-6 Page.1235-1242

PBDD and PBDF from brominated flame retardants:
Combustion equipment,Analytical methodology and Synthesis of standards.
PBDD PBDF , ,

R.Dumler, H.Thoma, D.Lenoir, O.Huzinger ( )

Chemosphere, Vol.19(1989) No.12 Page.2023-2031

PBDF and PBDD from the combustion of bromine containing flame retarded
polymers:a survey.

PBDF  PBDD
600 800 , PBDF  PBDD
PBDF
PBDD
63 (1989)
63

, 24
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P.H.Cramer, R.E.Ayling, K.R.Thornburg, J.S.Stanley

Chemosphere, Vol.20(1990) Nos7-9 Page.821-827

Evaluation of an Analytical Method for the Determination of Polybrominated
Dibenzo-p-Dioxins/Dibenzofrans(PBDDs/PBDF)in human Adipose.
PBDDs/PBDF

PCDDs/PCDFs PBDDs/PBDF ,2,3,7,8-
label led unlabelled

Y.Tondeurs, R.Gorsich, C.mazac, M.freiberg, J.Hass, D.Macallister

Chemosphere, Vol.20(1990) Nos-10-12 Page.1269-1276

Analytical Protocol for the Analsis of Polybrominated Dibenzodioxins and
Dibenzofurans: Data Quality Objectives and Single-laboratory Evaluation.
PBDDs/PBDFs

PBDPO) ppb,0.1ppb PBDDs/PBDFs
,PBDDs/PBDFs PBDPOs
) . Ppb,0.1ppb
70-150% ,EPA ,20-200mg 49

J.Thies, M.Neupert, W.Pump ( )

Chemosphere, Vol.20(1990) Nos.10-12 Page.1921-1928

Tetrabromobiphenol A(TBBA),its Derivatives and their Flame Retardaed(FR)
Polymers- Content of Polybrominated Dibenzo-p-Dioxins(PBDD) and Dibenzofurans
(PBDF)-PBDD/F under Processing and Smouldering(Worst case)Conditions.

(TBBA)
, PBDD  PBDF

4 ,PBDD
PBDF

L4 ,PBDD  PBDF  pp 2,3,7,8

10-50ppb s

Vol .26(1990) No.7 Page.658-668
1989 - ,
PBDD  PBDF
Vol .26(1990) No.8 Page.772-776
an
PBDD, PBDF
BFRIP ,
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Ulla Sellstrom, Amelie Kierkegaard, Cyncia de Wit, Bo Jansson

10th Internatinal meeting Dioxin = 90(1990) Page.172-175

Polybrominated Diphenyl Ethers(PBDE) in the Swedish Environment — a Summary.

PBDE ,

Midwest Research Insititute

PB Reports (1990) Page.74p

Brominated Dioxins and Dibenzofurans inhuman Adipose tissue.

PBDDs/DFs

J.R.Andersson, L.Asplund, A.Bergman, K.Litzen, K.Nylund L.Reutergardh
U.Sellsrom, U.Uvemo, C.Wahlberg, U.Widegvist (

Fresenius® Journal of Analytical Chemistry (1991)340: Page.439-445

Multiresidue method for the gas-chromatographic analysis of some Polychlorinated
and Polybrominated pollutants in bioloogical sample.

PCB,PB —
PCB

J.R.Donnelly, W.D_Munslow, A.H.Grange, T.L.Pettit, D.Simmons, K.S_Kumar,
G.W.Sovocool

Biological Mass Spectrometry Vol.20(1991) Page.329-337

A Gas Chromatographic/Mass Spectrometric Approach for lIsomer-specific
Environmental Monitoring of the 1700 Bromo-,Chloro-,and Bromochloro-
Dibenzo-p-Dioxins.
; , 1700
GC-MS

,Retention Index(RI) ,
Retention Index(RI

J.R.Donnelly, G.W.Sovocool

Chemosphere, Vol.22(1991) Nos.5-6 Page.455-460

Predictions of bromo-and bromochloro-dioxin GC elution properties.

GC

A.Schecter, J.J.Ryan

Chemosphere, Vol.23(1991) Nos.11-12 Page.1921-1924

Brominated and chlorinated dioxins blood levels in a chemist 34 years after
exposure to 2,3,7,8-tetrachlorodibenzodioxin and 2,3,7,8-tetrabromodibenzodioxin.

2,3,7,8-TBDD 2,3,7,8-TBDD 34
1100ppt TBDD 11606 122450ppt
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2 2 -p- ) ,
-p- (1991) Page. 21
2 2 -p- ) )
-p- ( S)
-p- ; , -p-

K.S.Brenner, H.Kinies(

Toxicological and Environmental Chemistry Vol.38(1992) Page.81-94

Workplace monitoring of polybrominated dibenzofurans(PBDFs) and
dioxins(PBDDs)during Extrusion production and injection molding of a
polybutylene-terephtathalate(PBTP) glass fiber resin blended with
tetrabromobiphenol a carbonate oligomer(BC52)/ Sb203; Air sampling train and
product analysis

PBTP BC52

PBDDs PBDFs ,

,30-260pg/m®

(1992)

GC/MS

, GC MS PCB

Luijk,R. Jansen,J. Govers,H.A.J

Organohalogen Compounds,Vol.8(1992) Page.99-102

The Exchange of bromine and chlorine in 2,3,7,8-tetrabromodibenzo-p-dioxin.
2,3,7,8-4 -p-

- _p_
2,3,7,8-4 -p- /

D.Heinbuch, L.Stieglitz

Organohalogen Compounds,Vol .8(1992) Page.257-260

Formation of Brominated Compounds on Fly Ash.

) 10-30wth
30 1 ) )
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HARLESS R L,LEWIS R G(U.S. Enviromental Protection Agency, North Carolina)

Chemosphere, Vol.25(1992) No.7-10 Page.1317-1322

Evaluation of a sampling and analysis method for determination of polyhalogenated
Dibenzo-p-dioxins and dibenzofurans in ambient air.

PCDD/PCDF,PBDD/PBDF ~ HRGC-HRMS

M.L.Hardy ( Ethyl Corporation)

Recent Advances in Flame Retardancy of Polymeric Materials,Vol.3 1992
Page.343-348

Global reguration Status RE:Brominated flame retardants.

EEC ’ 7 7 7
EPA Rule 1987

K.Wiberg, C.Rappe, P.Haglund

Chemosphere, Vol.24(1992) No.10 Page.1431-1439

Analysis of bromo-,chloro-and mixed bromo/chloro-dibenzo-p-dioxins and
dibenzofurans in salmon, osprey and human milk.

PBDD, PBDF, PCDD, PCDF, PXDD, PXDF PBDD, PXDD, PXDF
1ppt

A.M.Alsabbagh, K.M.Aldous, R.S Narang, P.W.0 ~ Keefe

Chemosphere, Vol.24(1992) No.11 Page.1625-1632

Formation of brominated dioxins and brominated phenazines from pyrolysis of
2,4,6-tribromoaniline and N-(tribromophenyl)maleimide.

PBDD

H.Hagenmaier, J.She, T.Benz, N.Dawidowsky, L.Dusterhoft, C.Lindig

Chemosphere, Vol.25(1992) No.7-10 Page.1457-1462

Analysis of sewage sludge for polyhalogenated dibenzo-p-
dioxins,dibenzofurans,and diphenylethers.

PBDF , PBDPE PBDD, PXDD, PXDF
PCDD/F

A.P.J.M.J.Charles, J.R.Odum, R.M.Kamens

Chemosphere, Vol.25(1992) No.7-10 Page.1551-1557

Investigation on the occurrence of polyhalogenated(Br/Cl)dibenzodioxins and
dibenzofurans in cow”s milk and fish tissue.

2,3,7,8- TBDD, TBDF 3 5
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K.Brenner

Organohalogen Compounds Vol.11(1993) Page.381-385

Polystyrene/-and extruded polystyrene foam(XPS)/hexabromo-cyclododecane-
blendunder thermolytic stress; PBDF & PBDD - determination.
/ XPS /

HBCD HBCD
PBDFs  PBDDs
XPS PBDFs/Ds 100ppb

J.Remmers, G.Cash, D.Steele, P.Cramer

Organohalogen Compounds Vol .11(1993) Page.387-390

Results of Polyhalogenated Dibennzo-p-dioxin/Dibenzofuran Testing and
Reporting Under the Toxic Substances Control Act(TSCA).
/

(USEPA) (TSCA) ,
, , ,2,3,7,8
(Lo®)

Barry Dellinger, Lisa Magsud, Sukh Sidhu

Organohalogen Compounds Vol .11(1993) Page.261-264

Kinetics of Toxic Combustion By-Product Formation During Brominated Flame
Retardant Incineration.

C )

s PBDDs  PBDFs
,3 s 2,4,6-TBP
,2,4,6-TBP ,tetra-PBDD PCB PCDD

J.H.Mennaear,C.C.Lee

Environmental Health Perspectives Supplements Vol.102(1994) Page.265-274

Polybrominated Dibenzo-p-dioxins and Dibenzofurans:
Literature review and Health Assessment.

PBDDs  PBDF:
PCDDs  PBDF , , ;
C.J.Mazac( Grea Lake Chemical Corporation

Recent Advances in Flame Retardancy of Polymeric Materials,Vol.2

Brominated Flame Retardants: Toxicological Results and
Analysis of Polybrominated Dibenzo-p-Dioxins and Dibenzofurans.

PBDD  PBDF
PBDD  PBDF EPA Test Rule 40 CFR Parts 707 and 766
(1987)Grea Lake Chemical Corporation ,trace
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R.Luijk, C.Dorland, P.Smit, J.Jansen, H.A.J.Govers

Chemosphere, Vol.28(1994) No.7 Page.1299-1309

The role of bromine in the de novo synthesis in a model fly ash system.
de novo

PCDD/DF DD,DF  CuCl,,CuBr,
DD,DF  de novo
— PCDD, PCDF

.Chatkittikunwong

Chemosphere, Vol.29(1994) No.3 Page.559-566

Bromo-,bromochloro- and chloro- dibenzo-p-dioxins and dibenzofurans in
incineratorflyash.

,3 8
MBDF,DBDD, DBDF, TrBDD

W.Chatkittikunwong

Chemosphere, Vol.29(1994) No.3 Page.547-557

Stability of Bromo- and bromochloro- dibenzo-p-dioxins under laboratory and
environmental conditions.
— -p- (PBCDD)

PBDD PBCDD
1000

T.Takasuga, T.lnoue, E.Ohi, N.Umetsu

Analytical Methods/Emission Control Vol.23(1995) Page.81-84

HRGC/HRMS

HRGC/HRMS H7CDFs  P5CBs
GC/MS
,Porous Graphitized Carbon(PGC) HPLC

D.Bolt, R.Chandler, M.Re

DIOXIN =95 15" International Symposium on Dioxins and Related Compounds
Page.231-234

Stability of Polybrominated Dibenzo-p-dioxin and Dibenzofuran Standard

Solutions.
_p_
6 PBrDDs 5 PBrDFs ,
7 n_ 7
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Judy S.Arroyave, Vernon O.Brandt, Pranab Choudhury, Paul F.Ranken

Organohalogen Compounds. Vol.23(1995) Page.23-26

Solid Phase Extraction columns for Analysis of Polybrominated dibenzofurans
and dibenzodioxins(PBDF/PBDD) .
PBDF/PBDD

Sep-Pak
75mL

SPE PBDF/PBDD Sep-Pak

Sep-Pak

50mL 50 75

R.Dumler-Gradl, D.Tartler, H.Thoma, O.Vierle

Organohalogen Compounds. Vol.24(1995) Page.101-104

Detection of Polybrominated Diphenylethers(PBDE),Dibennzofurans(PBDF) and
Dibenzodioxins(PBDD) in Scrap of Electronics and Recycled Products.

(UNEP, 1LO,WHO,

6 IPCS (1995)

IPCS

( S)

WHO

PBB

’(1995)

S)

S.Judy, 0.Vernon, F.Paul

DIOXIN =95 15th International Symposium on Dioxins and Related Compounds
Page.56-60

Solid Phase Extraction Columns For Analysis of Polybrominated Dibennzofurans
and Dibenzodioxins (PBDF/PBDD).

Sep-Pak
Visiprep

PBDF/PBDD
,13C

SPE Sep-Pak
100ppb

40 60%

native

13C 50 75% Native

R.Luijk, G.Zwick, K.Hedwig, L.Stieglitz

DIOXIN =94 14th International Symposium on Dioxins and Related Compounds
Page.30-35

Synthesis of 13C-labeled mixed halogenated PXDDs(X=CI,Br)
BC- mixed halogenated PXDDs(X=Cl,Br)

PCDDs
,PBrDD

Br2 (electrophilic aromatic bromination,E.A.B)

S fly ash / CuCl,-HCI Br
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W.Thomas, V.Juhgen

Organohalogen Compounds Vol .28(1996) Page.530-535

The Influence of Flame Retarded Plastic Foams upon the Formation of Br
Containing Dibenzo-p-dioxins and Dibenzofurans in a MSWI.
(S -p-

1 3%

(XPS) (PUR)
Cl Br
RDF  XPS  PUR
, Br

Ulla Sellstrom, Amelie Kierkegaard, Cyncia de Wit, Bo Jansson

Organohalogen Compounds,Vol.28(1996) Page.526-529

Polybrominated Diphenyl Ethers(PBDE) in the Swedish Environment — a Summary

PBDE ,
W.Funcke, H.Hemminghaus
DIOXIN =97 17th International Symposium on Dioxins and Related Compounds
PXDF/D in Flue Gas from an Incinerator Charging Wastes Containing CI and Br
and Statistical Description of the Resulting PXDF/D Combustion Profiles.
PXDF/D PXDF/D
I 5 9
PXDF/Ds . 4 ;
, 1.5
2 7
PCDF/Ds , PXDF/Ds  45% PBCDF/Ds
(82A0061004)
11 (PBB)
GC-ECD
(1997)
1EA- 1 SWMG/ JWRF
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(@)
2 7 -p- , ,
-p- (1995)
2 7 -p- , ,
-p- ( S)
-p- , ) -p-

Ernst Josef Spindler

Chemishe Technik  Vol.49, (1997) No.4, Page.193-196

Brandrusse - eine Risikoabschaetzung.

PAH PCB

D.Sedlak, R.Dumler-Gradl, H.Thoma, O.Vierle

Chemosphere, Vol.37(1998) No.9-12 Page.2071-2076

Polyhalogenated dibenzo-p-dioxins and dibenzofurans in exhaust air during textile
processings.

1806ng-TEQ/kg 1572.6ng/kg
40801.4ng/kg
9 (1998) Page.702-704
3 ,PBDD/DFs
, PBBE, OA ABS
TBBP-A, - (
)
J._Ebert, W.Lorenz, M. Bahadir
Chemosphere, Vol.39(1999) No.6 Page.977-986
Optimization of the analytical performance of polyhalogenated dibenzo-p-dioxins
and dibenzofurans(PBDD/F).
Hagenmaier
1
(2000)
PBDDs/DFs(4 6 ) 75 26
75 39 75 41 23
3 21 4 21
6 17 PBDFs
PBDDs
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Q)

11
11 (2000) 11 3

Vol .11 No.3 (2000) Page.210-222

PBDDs/DFs ,ppm

LIANG X,WANG W,WU W,SCHRAMM K-W,HENKELMANN B,OXYNOS K,KETTRUP A

Chemosphere, Vol.41 (2000) No.6 Page.917-921

Prediction of the retetentions of polybrominated dibenzo-p-dioxins(PBDDs) by
using the retentions of polychlorinated dibenzo-p-dioxins(PCDDs).

- - PCDDs -p-
(PBDDs)
49 PCDDs 4 PBDDs ,Ink ™ =A+B/T
A B PCDDs A,B PBDDs A,B
PBDD

K. Noren, D. Meironyte

Chemosphere, Vol.41 (2000) Page.1111-1123

Cetain organochlorine and organobromine contaminants in Swedish human milk in
perspective of past 20-20 years.
20 30

20 30
4 17 PBDE 1972 1997 5

K.Golka, E.Kiesswetter, H.Kieper, M.Blaszkewicz, E.Hallier, R.Thier, B.Sietmann,
H.M.Bolt, A.Seeber

Chemosphere, Vol.41 (2000) Page.1271-1275

Psychological effects upon exposure to polyhalogenated dibenzodioxins and
dibenzofurans.
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SAKAI S,WATANABE J,HONDA Y, TAKATSUKI H,AOKI I,FUTAMATSU M,SHIOZAKI K

Chemosphere, Vol.42 (2001) No.5/7 Page.519-531

Combustion of brominated flame retardants and behavior of its byproducts.

PBDDS/DFs
,PBDEs, v
PBDDs/DFs ,3000-130000ng/g ,
, PBDDs/DFs ,PCDDs/DFs
)
12
12 (2001) 11 3
12 (2001)
Vol.10th (2001) Page.44-45
15 PBDDs/DFs
PBDDs/DFs PBDDs/DFs
,1984 2 9.8 170ng/g, 2000 2000000ng/g
, ,90
Vol .10th (2001) Page.106-107
PBDDs/DFs,MoBPCDDs/DFs, PCDDs/DFs+Co-PCB, HCB
Vol.10th (2001) Page.108-109
1
I’ b / ’
CV% PBDDs/DF 4 26%,MoBPCDDs/DFs 2
13%,PCDDs/DFs 2 6%,Co-PCB 6 19 , , ,

,GC/MS
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Vol .10th

(2001) Page.110-111

2
12131718_ 7 7 7
PBDESs ,GC/MS , , ,GC
PBDEs ,
Vol.10th (2001) Page.148-149
ppm
PBDDs/DFs
Vol.10th (2001) Page.412-413
Vol _10th (2001) Page.452-453
- 2
PBDD/Fs ,PBDES GC/NS ,
3
,2 PBDE PBDD/F
Vol .10th (2001) Page.454-455
- 1 GCMS
GC/MS , , GC
,PBDE  PBDF ,
260

HAMM S,STRIKKELING M,RANKEN P F,ROTHENBACHER K P

Chemosphere, Vol.44 (2001)

No.6

Page.1353-1360

Determination of polybrominated diphenyl ethers and PBDD/Fs during the
recycling of high impact polystyrene containing decabromodiphenyl ether and

antimony oxide.

PBDD/F

PBDD/F

1ppb

5ppb

PBDD/F
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Vol.42 (2001) No.5 Page.J.282-J.286

CHOI' J-W,HASHIMOTO S,SUZUKI N, ITO H,MORITA M,ONODERA J

Vol .4th (2001) No.4th Page.l174

PBDD/Fs, PBDE
PBDD,PBDF,PBDE  13C12
PBDD/F  PBDE 90
)
13
13 (2002) 11 3

WICHMANN H,DETTMER F T,BAHADIR M

Chemosphere, Vol.47(2002) No.4 Page.349-355

Thermal formation of PBDD/F from tetrabromobisphenol A.A comparison of
polymer linked TBBP A with its additive incorporation in thermoplastics.

A PBDD/F
TBBP A
TBBPA PBDD/DF
TBBPA PBDD/DF
TBBPA PBDD/DF
PBDD/DF , 8.47mg/kg
1.67mg/kg, 3.92mg/kg, 18.1mg/kg
CHOl J-W, , , , , , , ,

Vol .11th (2002) Page.14-15

PBDD/F,PBDE

PBDE PBDD/F , PBDE
,1905 1947 11 30.5pg/g dry wt ,1954
,1997 1962 10 405.5 pg/g dry wt
PBDD/F ,PeBDD,HxBDD ,TeBDD 1973
TeBDF HxBDF  PBDE 1905 1962
,1968 8.8 pg/g dry wt , ,1993 40.6
pg/g dry wt ,1997 38.1 pg/g dry wt
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Vol .11th (2002) Page.90-91

(PCDD/DF, PBDD/DF,PXDD/DF)

Nitro PAH
ND 0.15ng/m?,
Vol .11th (2002) Page.170-171
983 2,3,7,8 PXDDS337
,PXDFs646 ,
, PXDDs/DFs
Vol .11th (2002) Page.172-173
,PBDDs
PBDFs ,1eBDD 2,3,7,8-
,7.2 29% , ,18  100%
,DB-5MS,DB-17ht,SP-2331
CHOl J-W, , , , , , ; ,
Vol .11th (2002) Page.272-273
PBDD/F,PBDF
1970 2000 ,10 PBDE,PBDD/Fs 1970
,2000 2,3,7,8-TeBDD ,1.7 0.51pg/g fat,2,3,7,8-TeBDF ,3.3 2.8pg/g
fat PBDE ,1970 ,2000 29.2 1288pg/g fat 44
Vol .11th (2002) Page.310-311
4 6 , /
80 , , 78 90 , 54
65%, 34.5 55.5 ,
. 46.5 69.1 , 48 68 , 40 48
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Vol .11th (2002) Page.538-539

Polybrominated Diphenyl Ether(PBDE) HRGC/MS
DecaBDE
PBDE , ,
, DeBDE
, , 0.1p
, GC ,
, »2pg
’ 113C12_
Vol .11th (2002) Page.592-593
A

RAYNE S, IKONOMOU M G

Environ Toxicol chem. Vol.21(2002.11) Page.2292-2300

Reconstructing Source Polybrominated Diphenyl Ether Congener Patterns from
Semipermeable Membrane Devices in the Fraser River, British
Columbia,Canada:Comparison to Commercial Mixtures.

, ,PBDE
, -BDE

13 (2002)

(2003) Page.133
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,CHOl J-W, , s ,

Vol .52(2003.3) Page.205-213

/

Influence of PBDEs in an analytical method for PBDDs/DFs by high-resolution

GC/MS.
GC/MS , PBDEs PBDFs
,PBDES PBDFs ,PBDFs  SIM
, SIM ,
)
14 12 14
(2003) Page.71-110
PBDDs/DFs
PBDEs TBBPA
4
Vol .12th (2003) Page.102-103
TBBPA,PBDES,HBB,TBP 4 TBBPA
PBDDs/DFs TeBDDs TBP
2,4,6-TBP TeBDDs HBB PBDFs DeBDE
300 HxBDFs,400 TeBDFs
Vol .12th (2003) Page.266-267
PBDEs, TBBPA
PCDDs/DFs
PBDDs/DFs PCDDs/DFs 2.2 13ng/g dry
PBDDs/DFs 15 16000pg/g dry PBDDs/DFs
CHOI J-W, s , ) , , s )
PBDD/F,PBDE
DeBDE
Vol .12th (2003) Page.386-387
90 , ,PBDE DeBDE ,
,1960
, TeBDF TeBDD ,1970
1994-95 , (PBDFs ) Te HxBDFs 1960 70

,Hx>Te>PeBDF
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CHOI J-W, , , , s . . .

1980-1999
PCDD/F,PCB,PBDD/F,PBDE
Vol .12th (2003) Page.388-389
80 90
1950 ,DeBDE
(Tri-HpBDE) 60 ,80 326pg/g dry
,DeBDE ,50 ,90 DeBDE
PBDD/Fs ,80
,CHOl J-W, , , ) , ; )
1950-1970
PCDD/F,PCB,PBDD/F ,PBDE
Vol .12th (2003) Page.390-391
PCDD/F,PCB, PBDD/F,PBDE PBDD/Fs
, PBDEs ,1950 1970
10 , DeBDE
. ,Roland Weber
Vol .12th (2003) Page.628-629
PBrDF 2/3/4-
2,4- CuBr, PBrDD 2-
,2,4-DBP,2,4,6-TBP 300 1 DD/DF
RT,
, ,CHOI J-W, , , )
Vol .52(2003.3) Page.205-213
/

Study of thermal decomposition at a GC injector in a analysis of PBDDs/DFs by
high-resolution GC/MS.

GC/MS .
,GC

Isao Watanabe,Shin-ichi Sakai

Environ Int Vol.29 No.6(2003) Page.665-682

Enviromental release and behavior of brominated flame retardants.

BFRs .
BFRs
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WEBER R,KUCH B

Environ Int Vol.29 No.6(2003.9) Page.699-710

Relevance of BFRs and thermal conditions on the formation pathways of
brominated and brominated-chlorinated dibenzodioxins and dibenzofurans.

BFR

BFR( ) 20 )

,BFR ,

J.Ebert and M. Bahadir
Environ Int Vol.29 No.6(2003.9) Page.711-716
Formation of PBDD/F from flame-retarded plastic materials under thermal .
PBDD/F
PBDD/F

PBDD/F
PBDD/F

BIRNBAUM L S,DILIBERTO J J,STASKAL D F

Environ Int Vol.29 No.6(2003.9) Page.855-860

Health effects of polybrominated dibenzo-p-dioxins (PBDDs) and
dibenzofurans(PBDFS).

-p- PBDD PBDF
2,3,7,8-TCDD/F s s /
, ,PBDD/F
2,3,7,8-PBDD/F  1,2,3,7,8-PeBDF,2,3,4,7,8-PeBDF ,

-EROD

CHOI' J-W,KITAMURA K,HASHIMOTO S, I1TO H,SUZUKI N,SAKAI S,MORITA M,ONODERA J

Chemosphere, Vol .53(2003) No.6 Page.637-643
Modified clean-up for PBDD,PBDF and PBDE with an active carbon column: Its

application to sediments.
PBDD  PBDF,PBDE —
PBDE PBDD  PBDF

,PBDE  PBDD/F
PBDE

,13-2394pg/g-dry
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LITTEN S,MCCHESNEY D J,HAMILTON M C,FOWLER B

Environ Sci Technol Vol.37 No.24(2003.12) Page.5502-5510

Destructin of the Woeld Trade Center and PCBs,PBDEs,PCDD/Fs,PBDD/Fs,and
Chlorinated Biphenylenes in Water, Sediment, and Sewage Sludge.

, , PCB  ,PBDE ,
PCDD/F  ,PBDD/F
2000 9 11
PBDD/F ,PCDD/F , ,
15
(2004) Page.10-50
10 10 ,
1,2,3,4,6,7,8-HpBDE ,3-Br-2,7,8-CDF
,PBDE
PBDDs/PBDFs ,PBDE
. 1.24pg-TEQ/Kg/
1.64 pg-TEQ/kg/
15
(2004) Page.52-68
PBDD/Fs, PBDEs ,MoPCDD/Fs, DeBDE ,1
,2 GC/MS ,3
GC/MS
Vol .2002 No.3 Page.70.1-70.25 (2004)
,PBDD/F ,MoBPCDD/F,PBDE, TBBPA, TBBPA ,2,4,6-TBP,2,4,6-
,HBCD
Chromatography Vol .25 No.Supplement 2 Page.69-72 (2004)
GC/MS
PBDD PBDF ) ,
GC/MS
PBDD PBDF PBDD PBDF
(TBBPA HBCD) GC/MS
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HAYAKAWA K,TAKATSUKI H,WATANABE 1,SAKAI S

Chemosphere, Vol.57(2004) No.5 Page.343-356

Polybrominated diphenyl ethers(PBDES),polybrominated dibenzo-p-dioxin/
dibenzofurans(PBDD/Fs) and monobromo-polychlorinated dibenzo-p-dioxin/
dibenzofurans (MoBPXDD/Fs) in the atmosphere and bulk deposition in Kyoto,

Japan.

(PBDE) - - / (PBDD/F), -
- - / (MoBPXDD/F)

PBDE
,DeBDE .

Vol.13th (2004) Page.270-271

PBDE
PBDEs
BDE-209
BDE-153,154,183
Vol.13th (2004) Page.272-273
BFRs BFRs
PBBzs,PBDEs 10 35
Sw 25 Kow
Vol .13th (2004) Page.552-553
(PBDEs, TBBPA) (PCDDs/DFs) (PXDDs/DFs;X=CI) (PBDDs/DFs)
14
(2004)

158



Q)

16
16 (2005) 14 3

ASR

15
(2005)

ASHIZUKA YUK ,NAKAGAWA Reiko, TOBIISHI Kazuhiro,HORI Tsuguhide, 11DA Takao

J Agric Food Chem Vol.53(2005) Page.3807-3813

Determibation of Polybrominated Diphenyl Ethers and Polybrominated Dibenzo-p-
dioxins/Dibenzofurans in Marine Products.

. (PBDE) -
/ (PBDD/DF) ,

,PBDE ,57.7-78.5 ,PBDD/DF ,90.0-56.4%
. . PBDE PBDE

1212, 14’4,_

EVANS Catherine S,DELLINGER.Barry

Environ Sci Technol Vol.39 (2005) No.13 Page.4857-4863

Surface-Mediated Formation of Polybrominated Dibenzo-p-dioxins and
Dibenzofurans from the High-Temperature Pyrolysis of 2-Bromophenol on a
CuO/Silica Surface.

Cu0/ 2- - -
Imm ,
2-
250-550 ,88ppm - - , - - -
,2,4,6- ,2,4 2,6-
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RUPP Silke,METZGER Joerg W

Chemosphere, Vol.60 (2005) No.11 Page.1644-1651

Brominated-chlorinated diphenyl  ethers formed by  thermolysis  off
polybrominated diphenyl ethers at low temperatures.
PBDE , PBDE
PBDE ’
PBDE PBDE
PBDD (PBDF) 2,27 ,4,47 -
TeBDE(BDE47) 2,27 ,4,47 ,5,5% -HXBDE(BDE153) 2 PBDE ,
(HBB) 250-500
No.10 (2005) Page.51-54
(PBDD/Fs)

(PBDE) ,

EVANS Catherine S,DELLINGER.Barry

Environ Sci Technol Vol.39 (2005) No.20 Page.7940-7948

Formation of Bromochlorodibenzo-p-dioxins and Furans from the High-
Temperature Pyrolysis of a 2-Chlorophenol/2-Bromophenol Mixture.

2 2-

_p_
Lmm 88ppm 2- 2-
50 50 2, 300-1000
7 b _p_ I 7 7
141 6_
14 16 (2005) Page.127-153
3
)
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Nobuyasu Hanari, Kurunthachalam Kannan, Tsuyoshi Okazawa,
Prasada Rao S. Kodavanti, Nobuyoshi Yamashita

Organohalogen Compounds. Vol.67(2005) Page.426-429

Concentrations and compositions of polybrominated biphenyls, -dibenzo-p-
dioxins and -dibenzofurans in technical polybrominated diphenyl ether

preparations.
BDE (BDES) BDE
PBBs PBDDs/DFs
2 HPLC HRGC/HRMS
BDE ng/g PBB
PBDD/DF 70ng/g

Shin Takahashi, Shin-ichi Sakai, Isao Watanabe

Organohalogen Compounds. Vol .67(2005) Page.430-433

An Intercalibration Study on Organobromine Compounds: Brominated Flame
Retardants and Related Dioxin-Like Compounds in Waste TV Cabinet and Animal

Fat.
13 2003 4
DeBDE PBDDs/DFs  PBDFs ppm
PBDDs/DFs 14 33 RSD(n=5),PBDEs 10 39RSD(n=4)
PBDDs/DFs,MoBPCDDs/DFs PBDEs Other BFRs

PBDEs 11 33%RSD(n=7 10)

Anna Malmvarn, Yngve Zebuhr, Jensen SOren, Lena Kautsky, Takeshi Nakano, loannis
Athanassiadis, Lillemor Asplund

Organohalogen Compounds. Vol.67(2005) Page.1229-1232

Identification of brominated dibenzo-p-dioxins in blue mussels (Mytilus
edulis) from the Baltic Sea.
Mytilus edulis) - -

(PBDD) 2 TriBDD(1,3,7-TriBDD  1,3,8-TriBDD)
, ECNI (ED)
PBDD 1 PBDF , DiBDD, 3
TriBDD,3 TeBDD 1 TriBDF TriBDD
,170ng/g
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Peter Haglund, Katrin Lindkvist, Anna Malmvarn, Karin Wiberg, Anders Bignert,
Takeshi Nakano, Lillemor Asplund

Organohalogen Compounds. Vol.67(2005) Page.1267-1270

High Levels of Potentially Biogenic Dibromo and Tribromo Dibenzo-p-dioxins in
Swedish Fish.

EPA
GC-HRMS
PBDD/Fs,PXDD/Fs 0.03 0.4pg/g
BDD/Fs 0.3 6pg/g

Alexander Kotz, Rainer Malisch, Karin Kypke, Michael Oehme

Organohalogen Compounds. Vol.67(2005) Page.1540-1544

PBDE,PBDD/F and mixed chlorinated-brominated PXDD/F in pooled human milK
samples from different countries.

PBDE, PBDD/F PXDD/F
PBDD/Fs
PBDD/Fs,PXDD/Fs
PBDE
10 100 CVUA  WHO 3
24 PCDD/Fs PCBs
PBDEs, PBDD/Fs,PXDD/Fs PBDD/Fs 2,3,7,8-TBDF( 0.7pg/q

fat),2,3,4,7,8-PeBDF( 0.23pg/g fat)

Jessika Hagberg, Evastina Grahn, Bert van Bavel, Gunilla Lindstrom

Organohalogen Compounds. Vol .67(2005) Page.2030-2032

OCCURRENCE AND LEVELS OF PCDD/Fs AND PBDD/Fs IN TWO SWEDISH LAKE SEDIMENTS.
2 PCDD/Fs PBDD/Fs

EPA PBDD/Fs
2,7-DiBDF,2,8-DiBDF,2,7/2,8-DiBDD,
2,3,8-TrBDF,2,3,7,-TrBDD,1,2,7,8-TeBDF,1,3,6,8-TeBDD, 1,3,7,9-TeBDD, 2,3,4,7,8-PeBDF

540pg/g dry weight 440pg/g dry weight

Jessika Hagberg, Bert van Bavel, Carl-Johan L&thgren, Gunilla Lindstrom

Organohalogen Compounds. Vol.67(2005) Page.2200-2203

Occurrence and levels of PCDD/Fs and PBDD/Fs in fly ash from two different

incinerators.
2 PCDD/Fs PBDD/Fs
2 PCDD/Fs PBDD/Fs
PCB
PBDD/Fs
PBDD/Fs
300pg/g, 3000pg/g
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Katsuya Kawamoto, Noriko Ishikawa

Organohalogen Compounds. Vol.67(2005) Page.2219-2221

Experimental evidence for de novo synthesis of PBDD/PBDF and PXDD/PXDF as well
as dioxins in the thermal processes of ash samples.
PBDD/PBDF PXDD/PXDF

flow-through
PBDD/PBDF PXDD/PXDF
A 300
TBBPA D TBBPA
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2)

HAFFER U,ROTARD W,MAILAHN W
Chemosphere, Vol.29 (1994) No.9/11 Page.1803-1809
Synthes of polyfluorinated dibenzo-p-dioxin.
PFDD( p )
PFDD
, IR, MS,HR-MS ,H-NMR , F-NMR ,IR
2 NMR ,2,3,7,8-TAFDD

WEBER R,SCHRENK D,SCHMITZ H-J,HAGENMAIER A, HAGENMAIER H
Chemosphere, Vol.30 (1995) No.4 Page.629-639

Polyfluorinated dibenzodioxins and dibenzofurans-Synthesis,analysis,formation
and toxicology.

PFDD  PFDF
GC/NS PFDD/PFDF ,PCDD/PCDF , ,
2,3,7,8-TFDD ,
2,3,7,8-TFDD

HAFFER U,CONRAD D,ROTARD W
Fresenius J Anal Chem, Vol.354 (1996) No.5 Page.359-361
Cributions to the GC-MS-analysis of polyfluorinated dibenzodioxins(PFDD).

p PFDD
(PFDD)  GC-MS PFDD

Kovants- ) DB5 ,1400-1600 , DB17

,1500-1900 , SP2331  2300-2800 PFDD

(PFB) (PCB) -
(PCDD) , PFDD ,PCDD
,2 PFDD M-

C202- ) PFDD M-COF- M-C202-

PCDD PFDD M2+~ CxFy-

HERZKE D,ROTARD W D,THIEL R,NEUBERT D
Life Sci, Vol.71 (2002) No.13 Page.1475-1486

Kinetics and organotropy of some polyfluorinated dibenzo-p-dioxins and
dibenzofurans(PFDD/PFDF).

p PFDD/PFDF
PFDD/PFDF ..
2.3.7.8_ _p_ 4 12131718_
“p- 4, 2 2,3,7,8- PFDD/PFDF
,PFDD/PFDF
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: ng/m3N, / :ng—TEQ/mSN)
/ ( / ) /
2/2 42000 0.59 ,85000 0 0 0/2 ND ND 2/2 0.81 0.42 ,1.2 0.0057 0.00044,0.011
2/2 8.8 5.7 ,12 0.074 0.065 ,0.084 0/2 ND ND 2/2 14 12 ,17 0.0026 0.0022,0.0030 13
14/14 700 0.052 9800 3.7 0 52 4/14 0.14 ND 1.6 14/14 3.1 0.031 23 0.035 | 0.000032 0.38
4/7 2.4 ND 12 0.017 0 0.11 0/7 ND ND 7/7 0.83 0.011 2.0 0.033 0 0.013
5/5 980 0.011 4900 0.0036 0 0.018 1/5 0.0066 ND  0.033 5/5 2.1 0.14 7.1 0.0025 0 0.0058 14
6/6 23000 0.81 140000 | 0.0025 0 0.0059 3/6 0.025 ND  0.092 5/6 1.2 ND 2.5 0.0021 0 0.0052
5/5 0.12 0.012 0.18 0.00022 0 0.0006 0/5 ND ND 5/5 0.025 0.006 0.044 |0.0000023| © 'OO_%%%%%% 4 15
6/7 3.4 ND 13 0.046 0 0.21 2/7 4 ND 28 7/7 27 0.44 180 0.046 0.000099 0.31
6/9 860 ND 7100 3.9 0 33 4/9 0.029 ND 0.14 9/9 3.7 0.74 13 0.052 0.0028 0.16
2/3 0.023 ND  0.047 0.011 0 0.023 0/3 ND ND 3/3 6.1 5.3 5.8 0.08 0.048  0.098
0/3 0 ND 0 0 1/3 0.0014 ND  0.0041 3/3 3.2 1.0 7.2 0.036 0.016 0.076 16
1/3 0.013 ND  0.039 0 0 3/3 0.063 0.015 0.16 3/3 21 1.6 59 0.95 0.0075 2.8
: pg/L, / :pg-TEQ/L)
/ (/D /
5/5 32000 12 150000 0 0 0/5 ND ND 5/5 310 19 1400 0.062 0.0029 0.28
sS 5/5 470000 30 2300000 0.56 0 1.7 0/5 ND ND 5/5 320 15 1300 0.16 0.0062 0.39
1/1 27 27 0.22 0.22 0/1 ND ND 1/1 21 21 0.0022 0.0022 13
(SS) 1/1 4100 4100 25 25 1/1 16 16 1/1 1500 1500 5.2 5.2
6/6 5600 790 14000 31 2.5 65 2/6 5.1 ND 21 6/6 1100 150 3700 2.8 0.14 10
1/1 140000 140000 420 420 1/1 520 520 1/1 420000 420000 240 240
6/6 32000 2.0 190000 1.5 0 8.5 2/6 0.86 ND 4.4 6/6 300 3.5 740 0.5 0 1.4 14
13/13 68000 7.6 820000 7.3 0.067 74 7/13 12 ND 54 12/13 360 ND 1000 0.75 0 4.6
2/2 460 280,630 0.92 0.54,1.3 0/2 ND ND 2/2 820 471,600 0.28 0.17,0.39
2/2 69000 8000, 130000 24 0,48 1/2 1.5 ND, 3 2/2 47 30,63 0.14 0.099,0.19
3/3 8000 320 170000 77 3.6 130 3/3 500 66 1300 3/3 590 170 980 3.6 0.61 8.5 15
4/4 920 4.4 2000 2.3 0 6.6 3/4 66 ND 170 4/4 10000 49 40000 17 0.042 66
4/6 600 ND 3000 2.8 0 14 4/6 0.25 ND  0.45 6/6 220 34 680 0.46 0.047 0.76
4/4 2400 ND 9200 16 0 63 1/4 0.088 ND  0.35 4/4 120 79 200 0.6 0.27 0.93
3/3 5300 110 13000 26 0.25 63 1/3 0.14 ND  0.43 3/3 520 450 650 1.4 0.89 2.3
2/3 1900 ND 5700 10 0 30 1/3 0.077 ND  0.23 3/3 250 130 370 0.56 0.41 0.71 16
1/3 370 ND 1100 0.63 0 1.9 0/3 ND ND 3/3 36 29 45 0.12 0.013 0.21
1/4 470 ND 1400 0.73 0 2.2 0/3 ND ND 3/3 42 40 43 0.21 0.14 0.28
1: 13 ( )
2: 14 ( )
3: 15 ( )
4: 16 ( )




: pg/n’, :pg-TEQ/m®)
/ / /
474 3000 1600 7400 1L 2.5 22 3/4 L1 D 2.4 474 130 100 160 0.2 | 0.048 068 | H13 .
10/10 13000 | 930 75000 37 3.2 180 9/10 4.7 D 30 10710 150 8L 330 0.51 0.19 1.3 | Hi4 2
77 160 1.3 950 0.86 0 5.6 3/7 0.67 D 3.2 77 38 15 120 0.13 | 0.084 0.18 | HI15
9/9 580 0.49 2200 3.1 0 13 2/9 0.3 D 2.5 9/9 97 9.3 560 0.072 | 0.028 0.7 | Hig ~
. 3 ; 3
T pg/m’, 1pg-TEQ/m)
/ / /
3/3 700 0.51 2100 0 0 173 0.007 D 0.022 3/3 7.9 5.6 10 0.07 | 0.047 0.11 3
5/5 6.7 2.9 11 0.021 0 0.035 5/5 1.3 0.047 3.7 5/5 16 3.0 27 0.099 | 0.012 0.21
77 10 3.6 26 0.053 | 0.01L 0.15 477 0.84 D 3.7 77 16 5.1 28 0.12 | 0.044 0.33 N
8/8 140 0.88 990 0.11 | 0.0028 0.65 5/8 1.3 ND_ 8.9 8/8 31 1.6 160 0.02 | 0.012 0.97
4/4 23 0.10 88 0.095 0 0.37 2/4 0.2 ND_ 0.78 4/4 4.1 3.3 1.3 0.037 | 0.020 0.052 5 @
6/6 4.1 0.56 8.8 0.011 0 0.042 6/6 0.2 | 0.031 0.38 6/6 5.9 5.0 6.7 0.045 | 0.034 0.053
12/12 8.9 0.12 47 0.01 0 0.10 6/12 0.047 ND 0.36 12/12 7.1 3.0 13 0.077 | 0.026 0.26 6
6/6 4.5 13 7.9 0.0064 0 0.022 5/6 0.03 D 0.088 6./6 26 6.7 110 0.15_ | 0.062_0.30
H10
: pg/m*/day, :pg-TEQ/m?/day)
/ / /
4/4 15000 | 2300 26000 62 18 130 3/4 820 0 3200 4/4 15000 | 1200 24000 61 9.9 160 13 !
77 47000 | 2000 180000 | 250 3.5 960 777 4800 17 33000 77 18000 | 4000 67000 130 9.5 710 N
77 34000 | 1100 120000 | 150 2.8 660 77 130 9.4 59 77 11000 | 4300 34000 21 137
2/2 3000 500,5400 19 1.7,36 2/2 9 \D,18 2/2 1000 870, 1200 5.8 8.3,9.2 5 3
3/3 2300 900 3300 14 2.6 20 3/3 100 26 160 3/3 2300 950 3400 22 7.1 50
6/6 670 140 1600 1.3 0 3.2 5/6 18 D 46 6/6 3000 1700 5200 18 9.5 41 6
3/3 410 240 680 0.3 0 0.50 2/3 18 D 46 3/3 3600 2700 5000 16 13 23
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T pe/ 1pg-TEQ/ )
/ ( / ( /
1/2 14 ND, 28 0.055 0,0.11 2/2 0.63 0.32,0.94 2/2 990 801,900 2.1 0.13,4.1
2/3 29 ND 87 0.057 0 0.17 1/3 0.1 ND  0.30 3/3 430 84 1100 0.96 0.11 2.5
2
3/5 5.1 ND 20 0.014 0 0.028 0/5 ND ND 5/5 63 21 140 0.17 0.0086 0.41 14
4/6 5.8 ND 31 0.01 0 0.037 0/6 ND ND  0.45 6/6 60 26 120 0.16 0.010 0.45
2/2 95 20,170 0.023 0.050,0.41 2/2 2.5 2,3 2/2 20 12,27 0.05 0.048,0.051
2/2 13 0.5,25 0.025 0,0.050 2/2 1.5 1,2 2/2 55 21,89 0.18 0.053,0.31
2/2 3300 16,6600 9 0.065,18 2/2 68 5.6,130 2/2 2100 1700, 2400 2.3 1.6,3.0 15 3
2/2 7300 7200, 7300 21 18,23 2/2 85 49,120 2/2 1500 1300, 1600 2.4 1.9,2.9
1/1 23 23 0.072 0.072 1/1 5.8 5.8 1/1 76 76 0.067 0.067
1/1 5900 5900 29 29 1/1 11 11 1/1 770 770 3.7 3.7
1/6 1.2 ND 7.1 0.0067 0 0.04 1/6 0.1 ND 0.6 6/6 220 14 1100 0.31 0.0056 1.6
3/6 10 ND 49 0.023 0 0.10 3/6 0.48 ND 1.4 6/6 190 17 860 0.24 0.0069 1.0 16 4
3/3 2.4 0.52 5.1 0.013 0 0.04 2/3 0.52 ND 1.3 3/3 380 150 540 0.83 0.43 1.6
2/3 330 ND 1000 0.5 0 1.5 2/3 1.2 ND 3.3 3/3 110 47 160 0.3 0.059 0.43
: pg/g-dry, / :pg-TEQ/g-
dry)
/ ( / ( /
2/2 4400 530,8300 71 1.7,140 2/2 27 7.1,47 2/2 79000 8800 150000 26 14,39 13 1
2/2 850 5,1700 14 0,27 2/2 19 11,27 2/2 5300 2600 8000 6.6 6.2,7.0
1/2 75 ND, 150 0.46 0,0.91 1/2 22 ND,44 2/2 13000 160 25000 23 0.53,45
2/3 150 ND 410 1 0 3.0 2/3 37 ND 98 3/3 19000 130 51000 39 0.37 110
2
4/5 130 ND 280 0.98 0 3.3 4/5 90 ND 190 5/5 37000 220 180000 32 0.28 82 14
5/6 520 ND 1400 2.1 0 8.0 5/6 150 ND 670 6/6 7500 200 18000 13 0.89 38
2/2 720 301,400 4.1 0.11,8.1 2/2 53 11,94 2/2 3400 2400,4300 7 5.0,8.9
2/2 1800 843,600 8.2 0.37,16 2/2 48 2.9,94 2/2 2600 1400,3800 5.9 2.9,8.9
2/2 650 1.3,1300 3.6 0.23,6.9 2/2 22 1.0,42 2/2 990 86,1900 2.8 0.17,5.5 15 3
2/2 1000 28,2000 5.1 0.11,10 2/2 7.5 ND, 15 2/2 660 11,1300 1.7 0.66,2.8
1/1 9.5 9.5 0.023 0.023 1/1 0.6 0.6 1/1 85 85 0.19 0.19
1/1 16 16 0.074 0.074 1/1 1.4 1.4 1/1 75 75 0.18 0.18
3/6 5.4 ND 27 0.04 0 0.22 4/6 2 ND 9.3 6/6 450 48 1500 1.1 0.24 4.2
5/6 21 ND 27 0.063 0 0.22 5/6 2.3 ND 7.2 6/6 520 40 720 1.1 0.14 1.7 16 4
2/3 110 ND 190 0.52 0 0.93 3/3 8.3 0.75 14 3/3 1900 900 2500 4.1 0.72 6.2
3/3 570 16 1000 2.5 0.05 4.2 3/3 3.4 2.2 4.3 3/3 660 260 940 1.7 1.6 1.7
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: ng/m)

A
/ /
272 870 461,700 272 250 33,470
272 1500 273,000 272 150 2.3,290 H13
14/14 670000 | 49 9300000 14714 2300 2.8 30000
777 360 3.0 1400 77 110 13 300
5/5 83 1.0 230 5/5 130000 | 3.1 620000 H14
6/6 69 2 170 6/6 60000 | 540 350000
777 2400 6 9000 777 550 8.6 2400 46 3700000 | H15
9/9 270000 | 16 2100000 979 4.2 0.84 12 6.8 790
373 130 110 160 373 1.8 1.4 2.2 9 39
373 13 6.7 19 373 1.8 13 2.1 N 79 H16
373 83 4 230 3/3 4 3.3 5.1 6.6 78
1 ng/L)
A
/ /
5/5 15 1.1 2.0 475 5.2 N 24
s 5/5 100 1.4 320 5/5 14 2.0 49
71 3.7 3.7 71 3.2 3.2 H13
(59) 1 310 310 71 31 31
6/6 610 110 1800 676 780 18 2600
1 190000 190000 171 25000 25000
6/6 320 0.15 1900 676 7600 0.15 1900 H14
13/13 720 0.85 7600 13/13 19000 | 6.7 220000
373 2100000 | 1900 6200000 373 440 61 710 180000 2000000
4/4 1900 140 6500 474 79 13 170 180000000 1543000000000000 H15
6/6 710 2.4 4200 676 15 0.15 6.7 D 5.0
4/4 230 3.6 440 474 3.8 0.16 11 0.5 1.3
373 60000 | 140 490000 373 9.6 6.7 11 1117000
373 33000 13 100000 373 3.3 2.0 4.1 97 o0 | M6
3/3 5300 3.9 16000 373 0.45 0.34  0.56 1.6 1200
3/3 6000 3.2 18000 3/3 0.86 0.33 1.4 2.9 1200
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: ng/m)

A
/ / /
4/4 330 220 680 4/4 87 14 210 H13
10/10 3800 89 19000 10/10 61 2.3 250 H14  °
7/7 20 0.65 91 7/7 18 3.0 57 7/7 8.9 200 5900 Hi5 3
9/9 1300 0.97 11000 9/9 2.8 0.15 20 9/9 4.1 0.12 2.1 Hig *
: ng/m)
A
/ / /
3/3 0.233 0.030 0.540 3/3 0.34 0.055 0.117 H13
5/5 0.46 0.37 0.74 5/5 0.19 0.082 0.49
7/7 1.1 0.44 3.3 7/7 0.33 0.13 1.1 H14
8/8 6.4 0.032 42 8/8 4.8 0.12 10
6/6 1.7 0.054 6.1 6/6 2.3 0.14 5.4 6/6 0.33 2.2 140 H15
12/12 0.21 0.012 1.5 12/12 0.14 0.0074 0.53 12/12 0.16 ND 5.1 H16
6/6 0.13 0.027  0.53 6/6 0.13 0.014  0.47 6/6 0.25 ND 3.4
: ng/m’/day)
A
/ / /
4/4 730 170 1300 4/4 410 140 810 H13
7/7 4100 510 22000 7/7 790 130 1700 H14
7/7 5500 100 29000 7/7 2000 210 3300
3/3 220 78 330 3/3 270 88 420 3/3 83 1900 3700 H15
6/6 74 19 160 6/6 28 3.0 53 6/6 52 5.8 2300 H16
3/3 55 24 72 3/3 45 6.5 98 3/3 26 9.1 19
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:ng/ )

A
/ / / /
2/2 6.8 0.52,13 2/2 1.2 0.24,2.1
3/3 10 0.46 27 3/3 3.4 0.37 9.3
5/5 6 0.36 27 5/5 2.2 0.22 4.1 H14
6/6 14 0.40 83 6/6 16 0.40 62
2/2 5500 26,11000 2/2 4.0 2.8,5.2 2/2 2.9 1.7,4.0 2/2 9100 1100, 17000
2/2 100000 34000,170000 2/2 2.0 1.7,2.2 2/2 5.2 4.3,6.1 2/2 32000 13000,50000 Hi5
1/1 70 70 1/1 17 17 1/1 3.1 3.1 1/1 12000 12000
1/1 11000 11000 1/1 250 250 1/1 1600 1600 1/1 440000 440000
6/6 0.78 0.26 1.7 6/6 1.8 0.09 9.9 6/6 4.8 0.55 15 6/6 25 ND 110
6/6 5.7 0.24 23 6/6 1.6 0.12 8.4 6/6 4.8 0.78 12 4/6 6.0 0.070 21 H16
3/3 10 1.6 27 3/3 0.14 0.03 0.20 3/3 0.94 0.13 1.6 3/3 13 0.53 37
3/3 3700 3.7 11000 3/3 0.33 0.27 0.42 3/3 21 2.1 59 3/3 400 2.2 1200

1 ng/g-dry)

A
/ / / /
2/2 78 15,140 2/2 1.7 0.41,3.0 H13
2/2 7 0.098,14 0/2 0 0
2/2 25 0.041,49 2/2 0.83 0.052,1.6
3/3 35 0.19 9 3/3 6.5 0.037 13
5/5 190 0.69 520 5/5 1.7 0.42 4.7 H14
6/6 180 0.48 390 6/6 13 0.020 66
2/2 8000 1.7,16000 2/2 0.93 0.92,0.93 2/2 0.73 0.36,1.1 2/2 380 70,680
2/2 2800 9.6,5500 2/2 0.74 0.65,0.83 2/2 0.57 0.040,1.1 2/2 370 76,660 His
1/1 1.4 1.4 1/1 0.033 0.033 1/1 0.15 0.15 1/1 110 110
1/1 6.2 6.2 1/1 0.29 0.29 1/1 0.21 0.21 1/1 1100 1100
6/6 1.1 0.064 4.1 6/6 0.52 0.010 2.6 6/6 1 0.19 4.6 6/6 6 0.070 21
6/6 3.7 0.056 14 6/6 2.4 0.011 14 6/6 0.77 0.073 3.2 6/6 12 0.54 53 H16
3/3 30 0.37 54 3/3 0.73 0.070 1.5 3/3 1.3 0.38 2.1 3/3 4.3 0.49 6.7
3/3 900 3.7 1600 3/3 0.31 0.10 0.68 3/3 0.43 0.30 0.58 3/3 13 1.0 36
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PCDDs

PCDFs
PCDDs
1 PCDFs
PCDDs 75 PCDFs 135
PBDDs PBDFs
PCDDs PCDFs
PBDDs 75  PBDFs
135
- /
/ PCDDs
PCDFs
PCDDs
PCDFs
/ PXDDs (X=Cl,Br) 1,550
/ (PXDFs 3,050 2,378
PXDDs 337 PXDFs 647 1

-2 PHDDs( 1/PHDFs( 2

Cl 0] Ccl CI (0] Cl
PCDDs PCDFs
BrjijEOjiIBr Br ‘ Br
Br (0] Br Br:‘g :O:‘:Br
PBDDs PBDFs
Br 0] Cl Br (0] Cl
MoBPCDDs MoBPCDFs

PCDDs/DFs PBDDs/DFs MoBPCDDs/DFs
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PHDDs
0 1 2 3 4 5 6
0 2| zo| z4| 22| 24| zo 75
1 2| 14| 42| 70| 7o 42| 14 256
2 10( 42| 114| 140| 114| 42 10 472
3 14 70| 140| 140| 70| 14 448
4 22| 70| 114| 70| 22 298
5 14| 42| 42| 14 112
6 10( 14| 10 34
7 2 4
8 1 1
75| 256| 472| 448| 298| 112| 34 1700
PHDFs
0 1 2 3 4 5 6
0 4| 16| 28| 38| 28| 16 135
1 4| 28| 84| 140 140 84| 28 512
2 16| 84| 216| 280| 216| 84| 16 912
3 28| 140| 280| 280| 140| 28 896
4 38| 140| 216| 140 38 572
5 28| 84| 84| 28 224
6 16 28| 16 60
7 4
8 1 1
-2 PHDDs/PHDFs H=Br,ClI
PBDDs/DFs PCDDs/DFs PXDDs/PXDFs
1 PHDDs( ) PCDDs,PBDDs,PXDDs
2 PHDFs( ) PCDFs,PBDFs,PXDFs
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( VD)
1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
A(TEBPA) 12,000( 14,000 18,000| 20,000 23,000| 24,500| 23,000 22,000| 24,000| 30,000 29,000| 31,000| 29,500 31,000| 32,300| 27,300 31,000| 32,000| 35,000 30,000
(DeBDE) 3,000\ 4,000| 5,000| 6,000| 10,000 9,800 6,300| 5,800 5,500| 4,900| 4,200| 4,450| 4,000| 3,800 2,800 2,500| 2,200| 2,200| 2,000| 1,800
(0BDE) 500 1,000/ 1,100| 1,100 1,100 1,500| 1,100 1,100| 500 200 150| 150 25 20 12 4 3l — | — | —
(Plgggg /| 1,000 1,000| 1,000{ 1,000{ 1,000 — | — | — | — | = | = | = | = | = | = | = | = | = | = | =
(HECD) goo| 600| 700 700| 700 1,000| 1,400 1,600 1,600| 1,800 2,000 2,000| 1,850 1,950 2,000| 2,200 2,300| 2,400| 2,600| 2,600
( ) — 400| 00| 00| 1,000 1,200| 1,300 1,300 2,500| 2,500| 2,500| 2,500| 2,000| 2,000 2,000| 1,750| 1,500| 1,500| 1,500| 1,500
100| 250| 450| 450 450| 1,500 2,000| 2,700| 3,500| 4,000| 4,100| 4,200| 4,300 4,300| 4,300| 3,600 3,800| 4,150| 4,150| 4,150
( ) 400| 400| 400 400| 400| 1,000 1,000 900 900| 7s0| 500 400] 100 250 — | — | — | — | — | —
TBBPA — | — | = | = | = | 2,500| 2,500| 2,500| 2,500| 2,750| 3,000| 3,000| 3,000| 2,800 2,900| 1,800| 2,500| 3,000| 3,000| 3,000
— | — | = | = | = | 1,300| 1,300| 1,300 1,300| 1,500 1,600 2,000| 2,000| 3,500| 3,300| 2,500 2,800| 3,000| 5,100| 6,000
TBBPA — | — | — | 1,000| 3,000| 4,400| 6,000 6,500 7,000| 7,450 9,000| 8,500| 8,500| 8,500| 8,500| 8,500| 8,500| 9,000|12,000| 12,000
( ) — | = | = | = | =1 = | = | 1,000 1,600| 2,600 3,000| 4,600| 4,600 5,000| 5,000| 4,500 5,000 5,000| 5,000| 5,000
TBBPA- — | - = = = = =1 =1=1=1 = 700 1,750 1,750| 2,000| 1,000| 1,350| 1,200 1,000| 900
1000 170 200 — | — | — | = | — 200 200{ 400 400 80 — | — | — | — | — | — | —
— | =] = = =1=1=1= 350 350| 350 350| 3s0| 350/ 350| 350| 350 350| 3%0| 350
2,300 160 110 — | — | = | = | = | = | = | = | = | = 8oo| 1,800 1,550| 2,000| 1,550| 2,200| 2,200
20,000 21,980| 27,610| 31,250{ 40,650| 48,700| 45,900 46,700| 51,450| 59,000{ 59,800| 64,250| 62,775| 66,020| 67,262| 57,554 63,303| 65,350| 73,900 69,500
TBBPA TBBPA (TBBPA TBBPA TBBPA- ) TBBPA TBBPA

FRCJ
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