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PBDFs D) ]
MoBPCDDs MoBPCDFs
)
-3 4
. - (PBODS) F0F)
PBDDs PBDFs
2,3,7,8-TeBD 2.3.7.8-TeBOF
TeBDDs TeBDFs
1,2,3,7,8-PeBDD 1,2,3,7,8-PeBDF
2131417,8—PeBDF
PeBDDs PeBDFs

1121314,7,8—/
1,2,3,6,7,8-HxBDD
1’2’317,8,9_HXBDD

112131417,8_HXBDF

HxBDDs

HxBDFs

PBDEs



-2 - - (MOBPCDDS)
(MOBPCDFs)
MOBPCDDs MOBPCDFs
2—\oB—3,7,8-TrCDD 3—NoB—2,7,8-TrCDF
MoB-TrCDDs MoB-TrCDFs

1—MoB—2,3,7,8-TeCDD

1—MoB—2,3,7,8-TeCDF

MoB-TeCDDs

MoB-TeCDFs

2—MoB—3,6,7,8,9-PeCDD

MoB-PeCDDs MoB-PeCDFs
1—HoB—2,3,6,7,8,9-HXCDD

MoB-HXCDDs MoB-HXCDFs
1—MoB—2,3,4,6,7,8,9-HpCDD

MoB-HpCDDs MoB-HpCDFs




2’3’7’8"2’3’7’8'T9CDD ______________________
1,3,6.8- - -] 1,3,6,8-TeCOD
18,79 - - 1,3,7,9-TeC0D
- - TeCDDs
_ 1’2’3’7’8_ ___________________ N 1 ’2’3’7’8'PeCDD ____________________
- - PeCDDs
1.2.3.4.7.8- o | 1,2,3,4,7,8-WCOD_ .
1.2,3,678- - - | 1,2,3,6,7,8-HCD
1’2’3’7’8’9"' ________________________ 1 ’2’3’7’8’9'HXCDD _________________
- - HxCDDs
1'2’3’4’6’7’8"' ____________________ 1 ,2,3,4,6,7,8—HpCDD ______________
- - HpCDDs
- - 0CDD
23,08 .. |23,0.8Ter
1.2.08 | 1,2,7,8-TeCOF .
TeCDFs
N 1’2’3’7’8_ ___________________________________________________ 1 ’2’3’7’8'PeCDF ____________________
2,3,4,7.8- . |23,47,8PeCDF
PeCDFs
12,3478 | 1,2,3,4,7,8-0CF
N 1’2’3 2 6’7’8' ________________________________________________ 1, 2’3’6 ? 7’8 'HXCDF _________________
1,2,3,7,89- ] 1,2,3,7,8,9-HxCOF
2,3,4,6,7.8- . |23:46,7.8CF
HxCDFs
N 1’2’3 2 4’6’7 L 8' _____________________________________________ 1, 2’3’4 ? 6’7 2 8' HpCDF ______________
1,2,3,4,7,8,9- ] 1,2,3,4,7,8,9-HpCOF
HpCDFs
OCDF
3445 |3.447.5-TeCB(8Y)
3,3",4,4"- 3,3",4,4"-TeCB(#77)
3,3",4,4" ,5- 3,3",4,4% ,5-PeCB(#126)
3,3",4,47,5,5"- 3,3",4,4" ,5,5"-HxCB(#169)
29,8,4,4%5- o |20.3,4,47.5-PeCB(#123)
23,44%5- o [2,37,4.47.5-PeCB(I8)
2,3,3%,4.4° - ]2,3,37,4,47-PeCB(#105)
2,3,4,47,5- 2,3,4,4" ,5-PeCB(#114)
2,37,4,47,5,5°- ]2,37,4,47,5,57-HXCB(#67)
2’3’3"4’4.’5'2’3’3"4’4"5'HXCB(#156) ________
2,3,3",4,4",5"- 2,3,3",4,4 ,5"-HxCB(#157)
2,3,3",4,4",5,5"- 2,3,3",4,4" ,5,5"-HpCB(#189)




-4 PBDES
2,4,4- 2,4,4-TrBDE
2,2",4,4"- 2,2",4,4"-TeBDE
2,2",4,476- 2,2",4,4"6-PeBDE
2,2",4,4",5- 2,2",4,4" ,5-PeBDE
2,2",4,4",5,6"- 2,2",4,4",5,6"-HxBDE
2,2",4,4",5,5°- 2,2",4,4",5,5"-HxBDE
2,2",3,4,4%,5",6- 2,2",3,4,4",5" ,6-HpBDE
2,2",3,4,4",5,5",6- 2,2",3,4,4",5,5",6-0cBDE
2,3,3",4,4",5,5",6- 2,3,3",4,4",5,5",6-0cBDE
DeBDE
®
4
A
-5 A
14 11 15 3
-5
Al ( ) 1 1 1 1 1 1 1 1
A2 1 1 1 1 1 1 1 2 1
A3 1 1 1 1 1 1 1 1
Bl 1 1 1 1 1 1 1 1
B2 1 1 1 1 1 1 1 3 1
B3 1 1 1 1 1 1 1 1
C1 1 1 1 1 1 1 1 1
C2 1 1 1 1 1 1 1 2 1
C3 1 1 1 1 1 1 1 1
D1 1 1 1 1 1 1 1 1
D2 1 1 1 1 1 1 1 2 1
D3 1 1 1 1 1 1 1 1
12 12 12 12 12 12 12 9 12




@

7
-6 -1 12 0.4m/s Calm
-6
hr hPa m? (mg/m®)

Al |2002.11.28 12.5 168 5.0 1005 7025.7 0.018
A2 | 2002.11.28 12.5 168 5.8 999 7007.2 0.044
A3 | 2002.11.28 12.5 168 7.5 1006 7016.9 0.054
Bl |2003.2.10 2.17 168 6.6 1003 7018.7 0.038
B2 |2003.2.10 2.17 168 6.4 1002 7014.8 0.039
B3 |2003.2.10 2.17 168 7.2 1006 7008.6 0.048
Cl1 |2003.2.20 2.27 168 6.9 1006 7020.5 0.047
C2 |2003.2.20 2.27 168 6.0 1007 7010.0 0.052
C3 |2003.2.20 2.27 168 6.9 1006 7010.0 0.052
D1 |2003.1.23 1.30 168 5.2 1010 74217 0.033
D2 |2003.1.23 1.30 168 5.1 1008 7003.7 0.044
D3 |2003.1.23 1.30 168 4.7 1004 6995.1 0.038

24






3q%

20

Calm
17.9%

14 11 28 12 5
0.7 m/s

30 %
2(

10
Calm
37.3%

15 2 10 2 17
0.5 m/s




3q%

20

10

Calm
21.9Y

15 2 10 2 17
0.6 m/s

40%

30

20

1

Calm
2.4%

15 2 10 2 17
3.2 m/s










40%

30

20

10

Calm
13.6Y%

15 1 23 1 30
1.1 m/s

-11 D D2

40 %
30
20
Calm
0.0%

15 1 23 1 30
4.6 m/s

-12 D D3

- 11 -



-7

mg t/k?/30
Al 2002.11.28 12.28 0 0.54
A2 2002.11.28 12.28 179 1.1
A3 2002.11.28 12.28 315 1.9
Bl 2003.2.10 3.12 293 1.8
B2 2003.2.10 3.12 331 2.0
B3 2003.2.10 3.12 218 1.3
C1 2003.2.20 3.24 215 1.3
C2 2003.2.20 3.24 202 1.2
C3 2003.2.20 3.24 230 1.4
D1 2003.1.23 2.24 199 1.1
D2 2003.1.23 2.24 226 1.3
D3 2003.1.23 2.24 208 1.2

- 12 -




©)

3
5 -8
-8
Al 2002.11.30 1.2 2.5
A A2 2002.12.10 3.5 5.7
A3 2002.12.10 1.4 2.5
Bl 2003.2.13 1.2 3.6
B B2 2003.2.14 0.9 2.2
B3 2003.2.12 0.4 1.6
C1 2003.2.21 0.9 2.5
C C2 2003.2.21 0.7 2.2
C3 2003.2.24 0.7 2.2
D1 2003.1.28 0.9 3.6
D D2 2003.1.28 0.6 2.5
D3 2003.1.24 0.6 1.8
600 2
*
( 85% )
( 65 85%)
( 40 65%)
( 45Y% )
( 15 25%)
( 45 )
( )
S5um - 74um 5um (

- 13 -




*

3
-9
-9
SS

pr mg/L mS/m
Al | 2002.11.29 12.9 | 13.8 7.6 <1 27
A A2 | 2002.12.10 0.5 6.1 6.3 <1 49
A3 | 2002.12.10 18.8 | 17.3 | 7.5 <1 40
Bl | 2003.2.13 21.6 | 18.9 5.1 <1 9.4
B B2 | 2003.2.14 9.6 | 156 | 6.2 <1 16
B3 | 2003.2.12 7.5 | 158 | 54 <1 15
Cl1 | 2003.2.21 20.5 | 20.3 7.8 2 110
C C2 | 2003.2.21 12.0 | 18.3 | 7.5 2 52
C3 | 2003.2.24 9.2 | 10.9 | 6.9 2 310
D1 | 2003.1.28 3.9 14.1 6.5 7 26
D D2 | 2003.1.27 11.9 | 16.6 | 6.7 <1 21
D3 | 2003.1.24 45 | 17.7 | 6.8 <1 46

SS

- 14 -




®

-10
-10
SS
C ) PR oL

Al 2002.11.29 12.2 6.6 | 7.6 | <1 > 100
A A2 2002.12.1 5.3 5.7 | 5.5 2 > 100

A3 2002.11.30 7.8 7.0 | 5.4 2 > 100

Bl 2003.2.15 6.5 7.3 | 7.0 4 83
B B2 2003.2.14 7.5 10.1 | 6.4 4 72

B3 2003.2.15 105 | 11.8 | 7.3 15 27

C1 2003.2.22 7.5 9.1 | 6.6 14 67
C C2 2003.2.22 8.0 9.4 | 7.0 15 48

3 2003.2.22 8.5 11.0 | 7.3 15 60

D1 2003.1.22 10.7 8.8 | 8.0 23 50
D D2 2003.1.22 10.1 8.7 | 7.1 | <1 > 100

D3 2003.1.15 6.0 10.4 | 8.4 2 6.5m

SS
* D3
-11

Al 2002.11.29 | 7.0 23.8 1.9
A A2 2002.12.1 6.9 25.6 1.8

A3 2002.11.30 | 7.3 25.9 2.4

Bl 2003.2.15 8.1 19.7 0.5
B B2 2003.2.14 | 12.2 18.8 0.3

B3 2003.2.15 | 14.8 | 57.8 10.4

C1 2003.2.22 8.6 60.3 9.8
C C2 2003.2.22 9.4 20.1 0.5

3 2003.2.22 | 11.3 | 21.8 1.6

D1 2003.1.22 8.8 28.2 5.1
D D2 2003.1.22 8.9 16.3 0.8

D3 2003.1.15 | 11.0 | 49.0 8.5

600 2

- 15 -




©)

-12
-12
©@ (cm)
Al 2002.12.1 12.5 35 0.6 45.6 3.8 12.7
A2 2002.12.23 12.24 62 7.7 24.7 7.8 12.0
A3 2002.12.19 12.20 5 345 746 209 25.9
Bl 2002.12.18 4 1100 2300 43.0 53.0
B2 2002.12.9 6 354 5000 23.7 56.9
B3 2002.12.16 1685 0.70 2.40 0.92 1.48
C1 2003.2.23 2.26 2 5000 5000 55.6 58.9
C2 2003.2.26 3 1940 2950 39.0 45.5
C3 2003.2.26 7 233 1090 25.9 36.5
D1 2002.12.5 23 40.0 73.1 12.3 16.5
D2 2002.12.5 12 27.6 630 11.1 32.6
D3 2002.11.29 43 33.8 103 9.2 13.5
Q) ( )
( )
-13
-13
© cm (cm) (cm)
A 4 2002.12.23 319 439 21.3 23.1 | 11.4 125
1 2002.12.3
5 2003.2.5 294 358 209 23.2 | 12.0 12.9
B 1 2003.2
2003.3.12
1 3.90 25.5 135 | 18.5 35.8
c 2003.1.31 257 333 20.5 22.0 | 10.5 12.9
2003.1.12
D 10 2002.11.25 270 410 19.8 23.0 | 10.2 15.0
1 2002.12.13 3700 71.8

- 16 -




@

3 1 3
14 25
-14 AL 40 72 kg
1632 g 1691 g 3 1835 g
-15 A2 39 52 kg
2209 g 2746 g 3 2559 g

- 17 -




-16

A3

7

65 kg

1

1663 g

2

2395 g

3

2085 g

-17

Bl

34

50 kg

2648 ¢

2

2251 ¢

3

2900 g

- 18 -




-18

B2

31

70 kg

2

3284 g

3

2603 g

B3

58

66 kg

1

2422 g

2

2386 g

3

2685 g

- 19 -




-20

C1

49

62 kg

1

2546 g

2

3180 g

3

3588 g

C2

58

58 kg

1

2942 g

2

2559 g

3

3043 g

- 20 -




=22

C3

35

54 kg

1

2886 g

2

2568 g

3

2067 g

D1

37

52 kg

1

2188 g

2

2327 g

3

2240 g

- 21 -




-24

D2

33

55 kg

1

1590 g

2

1764 g

3

2498 g

D3

35

52 kg

1

1993 g

2

2509 g

3

2368 g

- 22 -




€)

c
-26
-26
A C
2002.12.28 2003.3.13
415 1
(1998 2003 ) 50
(1998 2001 ) 9
(1986 ) (1996 2002 ) 2
(1993 2001 ) 4
0.6808 g 1.4317 g

- 23 -




o

[ 1
16
40 100 ml
100 ml
[ 1
2 mm 50¢g
20 g
40 100 ml
100 ml
[ 1
200 L
16
40
[ 1
200 g 500 ml 2
5 2 mol/L
1L 150 ml
100 ml
2 W/\V% 200 ml
2 W/\V%
20 g
40 100 ml

- 24 -

209 16
500 g
200 ml 12
100 ml 10
2
100 ml



16
209 40
100 ml 100 ml
300 ml 10 ml
20 ml
2 W/\V% 50 ml 2
5 W/V¥% 10 ml
10g
40 5 ml
549 10
40 5 ml
24 200 ml 300 ml
40 5ml
Gg, 1% ) 50 ml 60 V/Vi% - 200
ml 300 ml
40 5 ml 10 ml
0.5ml 0.5¢g 25 V/\V%
- 100 ml 250 ml 300 ml
40 5 ml
10ml
50 ul 20 ul
BC 100 0.1
ng/ml 10 ng/ml Bc
10 ng/ml

- 25 -



PBDDs PBDFs

Fused Silica DB-5HT [Agilent Technologies]
30 m 0.25 mm 0.1 um

260
160 (1 min )- 10 /min -300 (10 min )
MoBPCDD MoBPCDF
Fused Silica DB-5HT [Agilent Technologies]
30 m 0.25 mm 0.1 um

260
160 (1 min )-> 5 /min - 300 (5 min )
Autospec ULTIMA [micromass Ltd.]

300 500 pA
El 30 40 eV
10,000

TeBDF m/z 483.6955 485.6934
[¥°C,,] TeBDF m/z 495.7357 497.7337
TeBDD m/z 499.6904 501.6883
[¥°C,,] TeBDD m/z 511.7306 513.7286
PeBDF m/z 561.6060 563.6039
[**C,,]PeBDF m/z 573.6462 575.6442
PeBDD m/z 577.6009 579.5988
[°C,,]PeBDD m/z 589.6412 591.6391
HxBDF m/z 639.5165 641.5144
HxBDD m/z 655.5114 657.5094
[Cs]HxBDD m/z 663.5295 665.5274
MoB-TrCDF m/z 349.8491 351.8461
MoB-TrCDD m/z 365.8440 367.8410
MoB-TeCDF m/z 383.8092 385.8071
MoB-TeCDD m/z 399.8041 401.8021
[°C,,]HxCDD m/z 401.8559
[°C,,]MoB-TeCDD m/z 411.8444 413.8423
MoB-PeCDF m/z 417.7702 419.7681
MoB-PeCDD m/z 433.7651 435.7631
MoB-HxCDF m/z 451.7312 453.7292
MoB-HxCDD m/z 467.7262 469.7241
MoB-HpCDF m/z 487.6893 489.6873
MoB-HpCDD m/z 503.6851 505.6822

1,2,3,4,7,8-HxBDD  1,2,3,6,7,8-HxBDD  GC

- 26 -



1ul -

SIM SIM
Q) ®
40 120%
Q(pg) > ®)
(pg/g,L,m*,m’/day)= ()]
(g,L,m*,m*/day)
Q
=27 28
=27

MoB-TrCDD
0.004pg/m® | 2pg/n?/day 0-2pg/g 0.01pg/L 0.01pg/g 0.004pg/g

MoB-TeCDD
MoB-PeCDD 0.007pg/m® | 4pg/n?/day 0.5pg/g 0.02pg/L 0.02pg/g 0.008pg/g
MoB-HXCDD 0.01pg/m* 8pg/m?/day 1pg/g 0.04pg/L 0.04pg/g 0.02pg/g
MoB-HpCDD 0.04pg/m? 20pg/n?/day 2p0/g 0.1pg/L 0.1pg/g 0.04pg/g

MoB-TrCDF
0.004pg/m | 2pg/m?/day 0.2po/g 0.01pg/L 0.01pg/g 0.004pg/g

MoB-TeCDF
MoB-PeCDF 0.007pg/m® | 4pg/m’/day 0.5pg/g 0.02pg/L 0.02pg/g 0.008pg/g
MoB-HXCDF 0.01pg/m* 8pg/m’/day 1pg/g 0.04pg/L 0.04pg/g 0.02pg/g
MoB-HpCDF 0.04pg/m* | 20pg/m?/day 2p0/9 0.1pg/L 0.1pg/g 0.04pg/g
TeBDD 0.004pg/m® | 2pg/m*/day 0-2pg/y 0.01pg/L 0.01pg/g 0.004pg/g
PeBDD 0.007pg/m | 4pg/m?/day 0.5pg/g 0.02pg/L 0.02pg/g 0.008pg/g
HXBDD 0.04pg/m® 20pg/m?/day 2pg/g 0.1pg/L 0.1pg/g 0.04pg/g
TeBDF 0.004pg/m® | 2pg/m’/day 0-2pg/g 0.01pg/L 0.01pg/g 0.004pg/g
PeBDF 0.007pg/m | 4pg/m?/day 0.5pg/g 0.02pg/L 0.02pg/g 0.008pg/g
HXBDF 0.04pg/m® 20pg/m?/day 2pg/g 0.1pg/L 0.1pg/g 0.04pg/g

- 27 -




5 W/\%

1%

-28

MoB-TrCDD
10pg/g 7pg/g
MoB-TeCDD
MoB-PeCDD 30pg/g 10pg/g
MoB-HXCDD 60pg/g 30pg/g
MoB-HoCDD 100pg/g 70pg/g
MoB-TrCDF
10pg/g 7pg/g
MoB-TeCDF
MoB-PeCDF 30pg/g 10pg/g
MoB-HXCDF 60pg/g 30pg/g
MoB-HoCDF 100pg/g 70pg/g
TeBDD 10pg/g 7pg/g
PeBDD 30pg/g 10pg/g
HXBDD 100pg/g 70pg/g
TeBDF 10pg/g 7pg/g
PeBDF 30pg/g 10pg/g
HXBOF 100pg/g 70pg/g
|
]
]
]

PCB [ ]

110 |
[
Wako-gel DX[
( )1

- 28 -




Cambridge Isotope Laboratories

2,3,7,8-TeBDD

5, 2,3,7,8-TeBDD
1,2,3,7,8-PeBDD

5, 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

¢, 1,2,3,6,7,8-HXBDD
2,3,7,8-TeBDF

5, 2,3,7,8-TeBDF
1,2,3,7,8-PeBDF
2,3,4,7,8-PeBDF

%, 1,2,3,7,8-PeBDF

5, 2,3,4,7,8-PeBDF
1,2,3,4,7,8-HxBDF
3-MoB-2,7,8-TrCDF
2-MoB-3,7,8-TrChD
1-MoB-2,3,7,8-TeCDF
1-MoB-2,3,7,8-TeCDD

5C, 1-MoB-2,3,7,8-TeCDD
2-MoB-3,6,7,8,9-PeCOD
1-MoB-2,3,6,7,8,9-HXCDD
1-MoB-2,3,4,6,7,8,9-HpCDD

5, 1,2,3,7,8,9-HXCDD

540.5 ug
540.5 ug
540.5 ug
540.5 ug
540.5 ug
540.5 ug
540.5 ug
540.5 ug
540.5 ug
540.5 ug
540.5 ug
540.5 ug
540.5 ug
540.5 ug
(5x0.5 pg
5045 pg
5045 pg
5045 pg
5045 pg
5045 pg
5045 pg
5045 pg
5045 pg
(505 pg

- 29 -



-13 16

16
( )
2 g(130 3 )
200 ml
59(1% )
50 ml
(60:40) 200 ml
0.5 g( )
(25:75) 100 ml
250 ml - ( 50 ul
GC/MS 1ul

- 30 -



-14

50 g )
|« )
16
( )
2 9(130 3 )
200 ml
( )
5 g(1% )
50 ml
(60:40) 200 ml
0.5 g( )
(25:75) 100 ml
250 ml - ( 50 ul
GC/MS 1 ul

- 31 -



16

200 ml

50 ml

250 ml

GC/MS

1ul

-15

2 g(130 3

59(% )

(60:40) 200 ml

0.5 g( )

(25:75) 100 ml

- 32 -

20 ul

)



200 g 500 g
2 mol/L
12
3
2 g(130 3 )
200 ml
59(1% )
50 ml

(60:40) 200 ml

0.5 g( )

(25:75) 100 ml
250 ml ( 20 ul
GC/MS 1 ul

- 33 -



-17 20

16 16
2 9(130 3 )
200 ml
15 ¢
150 ml
(2:98) 200 ml ( Co-PCB 50 ul
(60:40) 200 ml
0.5 g( )
(5:95) 100 ml
250 ml (PCDD/DFs Co-PCB 25 ul )

GC/NS 1l

- 34 -



50 g

3

(2:98) 200 ml
(60:40) 200 mi

)

(5:95) 100 ml

16
2 g(130
200 ml
15 g
150 ml
0.5 g(
250 ml (PCDD/DFs
GC/MS 1 ul
-18

Co-PCB

- 35 -

(

Co-PCB

25 ul

)

50 ul

)



16

2 g(130 3 )

200 ml

15 g

150 ml
(2:98) 200 ml ( Co-PCB 20 ul
(60:40) 200 ml

0.5 g( )

(5:95) 100 ml
250 ml (PCDD/DFs, Co-PCB 20 ul )

GC/NS 1 ul

- 36 -



100 g

2 mol/L
12
100 mI 3
2 g(130 3 )
200 ml
15 g
150 ml
(2:98) 200 ml (
(60:40) 200 ml
0.5 g( )
(5:95) 100 ml
250 ml (PCDD/DFs, Co-PCB
GC/MS 1 ul

- 37 -

Co-PCB

20 ul

)

500 pl

)



1
(a)Fused Silica SP-2331[SIGMA-ALDRICH]

60 m 0.32 mm 0.2 um
(b)Fused Silica DB-17[Agilent Technologies]
60 m 0.32 mm 0.25 um
(c)Fused Silica HT8-PCB[ ]
60 m 0.25 mm 0.25 um
260
(a)150 (1 min )- 15  /min - 200 (5 min
- 2 /min - 250 (30 min )
(b)150 (1 min )- 10 /min - 210
- 30 /min - 270 (34 min )
(c)160 (1 min )- 15  /min - 220 (5 min
- 2 /min - 280 - 20 /min - 300
1
(a)Fused Silica SP-2331[SIGMA-ALDRICH]
60 m 0.32 mm 0.2 um
(b)Fused Silica DB-17[Agilent Technologies]
60 m 0.32 mm 0.25 um
(c)Fused Silica HT8[SGE]
50 m 0.22 mm 0.25 um
260
(a)150 (1 min )- 15  /min - 200 (5 min
- 2 /min - 250 (30 min )
(b)150 (1 min )- 10 /min - 180
- 5 /min - 210 (5 min )
- 30 /min - 270 (33 min )
(c)160 (1 min )- 15  /min - 220 (5 min
- 2 /min - 280 - 20 /min - 300

- 38 -

(10 min

(10 min

)

)



Autospec ULTIMA[Micromass Ltd.]

260
30 40 eV

10,000

*

*

*

*

TeCDF
[°C,,] TeCDF
TeCDD
[°C,,]TeCDD
PeCDF
[°C,,]PeCDF
PeCDD
[%C,,]PeCDD
HxCDF
[%C,,]HXCDF
HxCDD
[%C,,]HXCDD
HpCDF
[*C1.]HpCDF
HpCDD
[*C1.]HpCDD
OCDF
[**C,,]OCDF
0CDD
[**C,,]0OCDD

** TeCB

** [1C,,]TeCB
** PeCB

** [1C,,]PeCB
** HxCB

** [1C,,]HXCB
** HnCB

** [C,,]HpCB
DB-17

Co-PCB DB-17
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m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z

m/z

El

303
315
319
331
339
351
355
367
373
385
389
401
407
419
423
435
441
453
457
469
289
301
325
337
359
371
393
405

Co-PCB HT8-PCB

500 pA

.9016
.9419
.8965
.9368
.8597
.9000
.8546
.8949
.8207
.8610
.8156
.8559
.7818
.8220
L7767
.8169
.7428
.7830
L1377
L7779
.9224
.9626
.8804
.9207
.8415
.8817
.8025
.8428

305.
317.
321.
333.
341.
353.
357.
369.
375.
387.
391.
403.
409.
421.
425.
437.
443.
455.
459.
471.
291.
303.
327.
339.
361.
373.
395.
407.

8987
9389
8936
9338
8568
8970
8517
8919
8178
8580
8127
8530
7788
8190
7737
8140
7398
7801
7348
7750
9194
9597
8775
9178
8385
8788
7995
8398

HT8



-29 30

-29
pg/m’ pg/m’/day pg/g

2,3,7,8-TeCDD 0.004 0.001 5 1 0.19 0.06
1,3,6,8-TeCDD 0.011 0.003 17 5 0.4 0.1
1,3,7,9-TeCDD 0.005 0.002 5 1 0.20 0.06
TeCODs 0.004 0.001 5 1 0.19 0.06
1,2,3,7,8-PeCOD 0.005 0.001 7 2 0.19 0.06
PeCDDs 0.005 0.001 7 2 0.19 0.06
1,2,3,4,7,8-HxCDD 0.005 0.002 10 3 0.4 0.1
1,2,3,6,7,8-HxCDD 0.004 0.001 8 2 0.6 0.2
1,2,3,7,8,9-HxCDD 0.006 0.002 11 3 0.5 0.1
HXCDDs 0.006 0.002 11 3 0.6 0.2
1,2,3,4,6,7,8-HpCOD 0.006 0.002 7 2 0.28 0.08
HpCDDs 0.006 0.002 7 2 0.28 0.08
0CDD 0.020 0.006 19 6 1.4 0.4
2,3,7,8-TeCDF 0.004 0.001 5 1 0.24 0.07
1,2,7,8-TeCDF 0.003 0.001 5 1 0.25 0.08
TeCDFs 0.004 0.001 5 1 0.24 0.07
1,2,3,7,8-PeCOF 0.004 0.001 4 1 0.24 0.07
2,3,4,7,8-PeCDF 0.004 0.001 4 1 0.29 0.09
PeCDFs 0.004 0.001 4 1 0.29 0.09
1,2,3,4,7,8-HXCDF 0.006 0.002 11 3 0.3 0.1
1,2,3,6,7,8-HxCDF 0.006 0.002 10 3 0.3 0.1
1,2,3,7,8,9-HXCDF 0.004 0.001 7 2 0.27 0.08
2,3,4,6,7,8-HXCDF 0.005 0.002 10 3 0.26 0.08
HXCDFs 0.006 0.002 11 3 0.3 0.1
1,2,3,4,6,7,8-HpCOF 0.011 0.003 14 4 0.4 0.1
1,2,3,4,7,8,9-HpCOF 0.006 0.002 5 2 0.4 0.1
HpCDFs 0.011 0.003 14 4 0.4 0.1
OCDF 0.016 0.005 15 4 1.3 0.4
3,4,4" ,5-TeCB(#31) 0.008 0.002 8 2 0.3 0.1
3,3",4,4"-TeCB(#77) 0.029 0.009 31 9 0.5 0.1
3,3",4,4" ,5-PeCB(#126) 0.006 0.002 5 2 0.24 0.07
3,3",4,4",5,5"-HXCB(#169) 0.004 0.001 8 2 0.24 0.07
2",3,4,4" ,5-PeCB(#123) 0.009 0.003 16 5 0.7 0.2
2,3",4,4" 5-PeCB(#118) 0.06 0.02 80 30 2.2 0.7
2,3,3",4,4"-PeCB(#105) 0.024 0.007 30 9 1.2 0.3
2,3,4,4" 5-PeCB(#114) 0.008 0.003 13 4 0.6 0.2
2,3",4,4"5,5"-HxCB(#167) 0.008 0.002 15 4 0.6 0.2
2,3,3",4,4" ,5-HXCB(#156) 0.011 0.003 15 4 0.6 0.2
2,3,3",4,4" 5" -HxCB(#157) 0.009 0.003 13 4 0.6 0.2
2,3,3",4,4" 5,5"-HpCB(#189) | 0.010 0.003 13 4 0.6 0.2
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p9/g pg/L p9/g

2,3,7,8-TeCDD 0.010 0.003 0.05 0.01 0.010 0.003
1,3,6,8-TeCDD 0.013 0.004 0.08 0.02 0.012 0.004
1,3,7,9-TeCDD 0.011 0.003 0.06 0.02 0.011 0.003
TeCDDs 0.010 0.003 0.05 0.01 0.010 0.003
1,2,3,7,8-PeCDD 0.010 0.003 0.04 0.01 0.010 0.003
PeCDDs 0.010 0.003 0.04 0.01 0.010 0.003
1,2,3,4,7,8-HxCDD 0.021 0.006 0.08 0.02 0.020 0.006
1,2,3,6,7,8-HXCDD 0.021 0.006 0.09 0.03 0.021 0.006
1,2,3,7,8,9-HxCDD 0.019 0.006 0.08 0.02 0.019 0.006
HXCDDs 0.021 0.006 0.09 0.03 0.021 0.006
1,2,3,4,6,7,8-HpCDD 0.015 0.005 0.08 0.02 0.015 0.005
HpCDDs 0.015 0.005 0.08 0.02 0.015 0.005
0CDD 0.06 0.02 0.4 0.1 0.06 0.02
2,3,7,8-TeCDF 0.008 0.003 0.03 0.01 0.008 0.002
1,2,7,8-TeCDF 0.010 0.003 0.04 0.01 0.009 0.003
TeCDFs 0.008 0.003 0.03 0.01 0.008 0.002
1,2,3,7,8-PeCDF 0.010 0.003 0.07 0.02 0.010 0.003
2,3,4,7,8-PeCDF 0.010 0.003 0.05 0.02 0.010 0.003
PeCDFs 0.010 0.003 0.07 0.02 0.010 0.003
1,2,3,4,7,8-HXCOF 0.019 0.006 0.07 0.02 0.019 0.006
1,2,3,6,7,8-HXCDF 0.019 0.006 0.11 0.03 0.019 0.006
1,2,3,7,8,9-HxCDF 0.019 0.006 0.09 0.03 0.018 0.005
2,3,4,6,7,8-HXCDF 0.021 0.006 0.07 0.02 0.021 0.006
HXCDFs 0.021 0.006 0.11 0.03 0.021 0.006
1,2,3,4,6,7,8-HpCDF 0.019 0.006 0.06 0.02 0.018 0.006
1,2,3,4,7,8,9-HpCDF 0.017 0.005 0.08 0.02 0.017 0.005
HpCDFs 0.019 0.006 0.08 0.02 0.018 0.006
OCDF 0.05 0.01 0.3 0.1 0.04 0.01
3,4,4" ,5-TeCB(#81) 0.020 0.006 0.08 0.02 0.019 0.006
3,3",4,4"-TeCB(#77) 0.027 0.008 0.10 0.03 0.027 0.008
3,3",4,4" ,5-PeCB(#126) 0.024 0.007 0.08 0.02 0.024 0.007
3,3",4,4" 5,5 -HxCB(#169) 0.02 0.006 0.08 0.02 0.019 0.006
2",3,4,4" ,5-PeCB(#123) 0.5 0.2 0.09 0.03 0.5 0.1

2,3",4,4" ,5-PeCB(#118) 0.6 0.2 0.5 0.1 0.6 0.2

2,3,3",4,4"-PeCB(#105) 0.5 0.2 0.25 0.08 0.5 0.2

2,3,4,4" ,5-PeCB(#114) 0.6 0.2 0.09 0.03 0.6 0.2

2,3",4,4" 5,5 -HxCB(#167) 0.5 0.2 0.09 0.03 0.5 0.2

2,3,3",4,4" , 5-HXCB(#156) 0.4 0.1 0.11 0.03 0.4 0.1

2,3,3",4,4" ,5"-HxCB(#157) 0.4 0.1 0.10 0.03 0.4 0.1

2,3,3",4,4" 5,5 -HpCB(#189) 0.4 0.1 0.10 0.03 0.4 0.1
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G

-21 24
16 16
1/10
Imol/L
1
2
59
50 ml
1/2
PAE-2000EC Aml/min
GC/MS 1 ul
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50 g( )

K )
16
I1mol/L
1/5( 1/50)
1
2
59
50 ml
1/2
PAE-2000EC
100 ul
GC/MS 1 ul
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4ml/min



2049

Imol/L
15
2
54
50 mil
1/2
PAE-2000EC
50 ul
GC/MS 1 ul
-23
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Aml/min



30
Imol/L
1
2
54
50 mil
1/2
PAE-2000EC
50 ul
GC/MS 1 ul
-24
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Aml/min



Autospec ULTIMA [Micromass Ltd.]

(2)Fused Silica TC-1 GL Sciences

@0.25 mm>=<30 m (

(b)Fused Silica DB-1HT Agilent Technologies

(a)120
(b)150

260

(2 min
(1 min
(2)230
30 eV

10,000

*

*

TrBDE
[*C,,] TrBDE
TeBDE
[*C,,] TeBDE
PeBDE
[C,,]PeBDE
HXBDE
[*C,,]HXBDE
HpBDE
[**C.,1HpBDE

* %% OBDE

* ** DeBDE

* ** [13C,,]DeBDE
* %% TePT-dy,

*

**

PBDE
—Ph
DB-1HT

)-10
)-10

, (0)280

-2Br

/min
/min
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-320
- 300

(10
(10

m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z
m/z

0.25 um)

@0.25 mm>=<15m (

min )
min )
El
500 pA

405.8027,407.
417.8429,419.
483.7132,485.
495.7534,497.
403.7870,405.
415.8273,417.
481.6975,483.
493.7378,495.
561.6060,563.
573.6462,575.
639.5165,641.
797.3355,799.
809.3757,811.
364.4431,366.

TePT-dy,

8006
8409
7111
7514
7850
8252
6955
7357
6039
6442
5144
3334
3737
1137

0.1 um)



-31 32

-31

ng/m’ ng/m*/day ng/g ng/L
2,4,4-TrBDE 0.00001 0.02 0.002 0.005
2,2,4,4-TeBDE 0.00001 0.02 0.002 0.005
2,2,4,4 ,6-PeBDE 0.00001 0.02 0.002 0.005
2,2,4,4 ,5-PeBDE 0.00001 0.02 0.002 0.005
2,2,4,4,5,6'-HxBDE 0.00003 0.04 0.004 0.01
2,2,4,4,5,5-HxBDE 0.00003 0.04 0.004 0.01
2,2,3,4,4,5,6-HpBDE 0.00003 0.04 0.004 0.01
2,2,3,4,4,5,5,6-0cBDE 0.00007 0.1 0.01 0.03
2,3,3,4,4,5,5,6-0cBDE 0.00007 0.1 0.01 0.03
DeBDE 0.0001 0.2 0.02 0.05

-32

ng/g ng/g ng/g ng/g
2,4,4-TrBDE 0.0005 0.0005 0.0002 1
2,2,4,4-TeBDE 0.0005 0.0005 0.0002 1
2,2,4,4,6-PeBDE 0.0005 0.0005 0.0002 1
2,2,4,4,5-PeBDE 0.0005 0.0005 0.0002 1
2,2,4,4,5,6'-HxBDE 0.001 0.001 0.0005 2
2,2,4,4,5,5-HxBDE 0.001 0.001 0.0005 2
2,2,3,4,4,5,6-HpBDE 0.001 0.001 0.0005 2
2,2,3,4,4,5,5,6-0cBDE 0.002 0.002 0.001 5
2,3,3,4,4,5,5,6-0cBDE 0.002 0.002 0.001 5
DeBDE 0.005 0.005 0.002 10
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@

-33 34 (
-35 36 -37 38
-33 ( - pg/m?
A B
Al A2 A3 Bl B2 B3

2-MoB-3,7,8-TrCDD N.D. N.D. N.D. N.D. 0.004 N.D.
1-MoB-2,3,7,8-TeCDD N.D. N.D. N.D. N.D. N.D. N.D.
2-MoB-3,6,7,8,9-PeCDD N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,6,7,8,9-HxCDD N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,4,6,7,8,9-HpCDD N.D. N.D. N.D. N.D. N.D. N.D.
3-MoB-2,7,8-TrCDF N.D. N.D. N.D. N.D. 0.009 N.D.
1-MoB-2,3,7,8-TeCDF N.D. N.D. N.D. N.D. N.D. N.D.
MoB-TrCDDs N.D. 0.004 N.D. 0.009 0.043 N.D.
MoB-TeCDDs 0.005 N.D. N.D. 0.007 0.056 N.D.
MoB-PeCDDs 0.027 0.007 N.D. 0.025 0.058 N.D.
MoB-HxCDDs N.D. N.D. N.D. N.D. 0.01 N.D.
MoB-HpCDDs N.D. N.D. N.D. N.D. N.D. N.D.
MOB-TrCDFs N.D. N.D. N.D. N.D. 0.084 0.005
MoB-TeCDFs N.D. 0.005 N.D. 0.033 0.12 0.006
MoB-PeCDFs 0.017 N.D. N.D. 0.042 0.11 0.007
MoB-HXCDFs N.D. N.D. N.D. 0.01 0.04 N.D.
MoB-HpCDFs N.D. N.D. N.D. N.D. N.D. N.D.
(MOBPCDDSH/0BPCDFS) 0.049 0.016 N.D. 0.13 0.52 0.018
2,3,7,8-TeBD N.D. N.D. N.D. 0.006 N.D. N.D.
1,2,3,7,8-PeBDD N.D. N.D. N.D. 0.032 0.008 N.D.
1.2,3,4,7,8-/ N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,6,7,8-HBDD

1,2,3,7,8,9-HBD N.D. N.D. N.D. N.D. N.D. N.D.
2,3,7,8-TeBDF N.D. N.D. N.D. 0.015 0.014 0.007
1,2,3,7,8-PeBDF N.D. N.D. N.D. 0.041 N.D. 0.007
2,3,4,7,8-PeBDF N.D. N.D. N.D. 0.059 0.024 0.016
1,2,3,4,7,8-HxBDF N.D. N.D. N.D. 0.46 0.13 0.05
TeBDDs 0.026 0.026 0.025 0.18 0.089 0.16
PeRDDs N.D. N.D. N.D. 0.24 0.055 N.D.
HXBDDs N.D. N.D. N.D. 0.29 0.08 N.D.
TeBDFs 0.13 0.30 0.28 1.8 0.90 1.0
PeRDFs 0.11 0.34 0.30 5.8 2.4 1.6
HXBDFs 0.14 0.25 0.20 9.2 2.5 1.0
(PBDDs+PBDFs) 0.41 0.92 0.81 18 6.0 3.8
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-34 ( -2 pg/m?
C D
C1 C2 C3 D1 D2 D3

2-MoB-3,7,8-TrCDD 0.004 0.006 0.007 N.D. N.D. N.D.
1-MoB-2,3,7,8-TeCDD N.D. N.D. N.D. N.D. N.D. N.D.
2-MoB-3,6,7,8,9-PeClD N.D. N.D. N.D. N.D. N.D. N.D.
1-M0B-2,3,6,7,8,9-HXCDD N.D. N.D. 0.02 N.D. N.D. N.D.
1-MoB-2,3,4,6,7,8,9-HpCDD N.D. N.D. N.D. N.D. N.D. N.D.
3-MoB-2,7,8-TrCDF 0.015 0.016 0.023 N.D. N.D. 0.007
1-MoB-2,3,7,8-TeCDF N.D. N.D. N.D. N.D. N.D. N.D.
MoB-TrCDDs 0.033 0.051 0.080 N.D. N.D. 0.025
MoB-TeCDDs 0.044 0.061 0.095 N.D. N.D. 0.031
MoB-PeCDDs 0.057 0.08 0.12 N.D. N.D. 0.047
MoB-HxCDDs 0.02 0.03 0.08 N.D. N.D. 0.03
MoB-HpCDDs N.D. N.D. N.D. N.D. N.D. N.D.
MOB=TrCDFs 0.11 0.13 0.20 N.D. N.D. 0.060
MoB-TeCDFs 0.13 0.16 0.22 N.D. N.D. 0.061
MoB-PeCDFs 0.11 0.18 0.33 N.D. N.D. 0.061
MoB-HxCDFs 0.06 0.11 0.20 N.D. N.D. 0.04
MoB-HpCDFs N.D. N.D. 0.07 N.D. N.D. N.D.
(MOBPCDDSHIOBPCDFS) 0.56 0.80 1.4 N.D. N.D. 0.36
2,3,7,8-TeBD N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,7,8-PeBDD N.D. N.D. N.D. N.D. N.D. N.D.
1.2,3,4,7,8-/ N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,6,7,8-HxBDD

1,2,3,7,8,9-Hx80D N.D. N.D. N.D. N.D. N.D. N.D.
2,3,7,8-TeBDF 0.006 N.D. N.D. N.D. N.D. 0.007
1,2,3,7,8-PeBDF 0.021 N.D. N.D. N.D. N.D. N.D.
2,3,4,7,8-PeBDF 0.016 N.D. 0.007 N.D. N.D. N.D.
1,2,3,4,7,8-HXBOF 0.05 N.D. N.D. N.D. N.D. N.D.
TeBDDs 0.060 0.076 0.16 0.007 N.D. 0.029
PeRDDs 0.010 N.D. N.D. N.D. N.D. N.D.
HXBDDs N.D. N.D. N.D. N.D. N.D. N.D.
TeBDFs 0.91 0.55 0.32 0.081 0.076 0.17
PeRDFs 1.2 0.70 0.51 0.099 0.11 0.30
HXBDFs 0.72 0.57 0.37 0.06 0.07 0.11
(PBDDs+PBDFs) 2.9 1.9 1.4 0.25 0.26 0.61
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-35 ( ) « -D pg/m?
A B

Al A2 A3 B1 B2 B3
2,3,7,8-TeCDD N.D. (0.002) N.D. (0.002) | (0.003) 0.004
1,3,6,8-TeCDD 0.12 0.21 0.15 0.12 0.21 0.27
1,3,7,9-TeCDD 0.045 0.068 0.052 0.060 0.11 0.12
1,2,3,7,8-PeCDD 0.005 0.007 0.005 0.012 0.016 0.019
1,2,3,4,7,8-HxCDD 0.006 0.008 0.005 0.009 0.019 0.019
1,2,3,6,7,8-HxCDD 0.010 0.012 0.009 0.020 0.033 0.038
1,2,3,7,8,9-HxCDD 0.008 0.011 0.008 0.014 0.025 0.029
1,2,3,4,6,7,8-HpCOD 0.082 0.082 0.067 0.16 0.22 0.23
0CDD 0.31 0.36 0.39 0.35 0.40 0.42
2,3,7,8-TeCDF 0.008 0.016 0.011 0.020 0.030 0.044
1,2,7,8-TeCDF 0.014 0.026 0.019 0.031 0.040 0.071
1,2,3,7,8-PeCDF 0.025 0.038 0.026 0.043 0.088 0.11
2,3,4,7,8-PeCDF 0.023 0.032 0.020 0.041 0.075 0.084
1,2,3,4,7,8-HxCDF 0.033 0.040 0.025 0.054 0.11 0.12
1,2,3,6,7,8-HxCDF 0.029 0.032 0.024 0.042 0.094 0.098
1,2,3,7,8,9-HxCDF N.D. (0.003) N.D. 0.004 0.007 0.008
2,3,4,6,7,8-HxCDF 0.031 0.035 0.021 0.039 0.11 0.10
1,2,3,4,6,7,8-HpCDF 0.10 0.10 0.069 0.13 0.26 0.32
1,2,3,4,7,8,9-HpCDF 0.015 0.014 0.009 0.019 0.032 0.042
OCDF 0.063 0.046 0.036 0.075 0.11 0.22
3,4,4",5-TeCB(#81) 0.008 0.015 0.016 0.017 0.033 0.053
3,3%,4,4"-TeCB(#17) 0.040 0.096 0.23 0.11 0.11 0.25
3,3",4,4",5-PeCB(#126) 0.014 0.028 0.047 0.026 0.054 0.074
3,3%,4,4%,5,5"-HxCB(#169) N.D. 0.006 0.005 0.008 0.019 0.024
2",3,4,4",5-PeCB(#123) N.D. 0.013 0.027 0.015 0.018 0.040
2,3%,4,4",5-PeCB(#118) 0.17 0.37 1.4 0.48 0.42 1.1
2,3,3",4,4"-PeCB(#105) 0.068 0.15 0.46 0.18 0.16 0.43
2,3,4,4" ,5-PeCB(#114) N.D. 0.017 0.045 0.023 0.027 0.067
2,3",4,4",5,5"-HxCB(#167) 0.009 0.019 0.055 0.018 0.022 0.044
2,3,3",4,4" ,5-HxCB(#156) 0.019 0.036 0.092 0.042 0.057 0.11
2,3,3",4,4" ,5"-HxCB(#157) (0.007) 0.014 0.032 0.013 0.023 0.036
2,3,3",4,4",5,5"-HpCB(#189) (0.007) 0.011 0.011 0.016 0.035 0.050
TEQ(PCDDs+PCDFs) (pg-TEQ/T) 0.033 0.045 0.029 0.060 0.11 0.12
TEQ(Co-PCBs) (pg-TEQ/M°) 0.0014 0.0030 0.0050 0.0028 0.0057 0.0079
TEQ (pg-TEQ/m%) 0.034 0.048 0.034 0.063 0.11 0.13
TeCDDs 0.20 0.35 0.25 0.28 0.49 0.60
PeCDDs 0.14 0.18 0.13 0.25 0.51 0.53
HxCDDs 0.20 0.21 0.15 0.28 0.59 0.61
HpCDDs 0.19 0.19 0.16 0.32 0.45 0.47
0CDD 0.31 0.36 0.39 0.35 0.40 0.42
PCDDs 1.04 1.29 1.08 1.48 2.44 2.63
TeCDFs 0.37 0.64 0.45 0.77 1.3 1.8
PeCDFs 0.32 0.49 0.31 0.56 1.2 1.4
HXCDFs 0.28 0.35 0.23 0.43 0.97 0.99
HpCDFs 0.17 0.16 0.11 0.21 0.41 0.50
OCDF 0.063 0.046 0.036 0.075 0.11 0.22
PCDFs 1.203 1.686 1.136 2.045 3.99 4.91
(PCDDs+PCDFs) 2.2 3.0 2.2 3.5 6.4 7.5

"N.D."
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-36 ( ) « -2 pg/m?
C D
Cl C2 C3 D1 D2 D3
2,3,7,8-TeCD (0.003) 0.008 0.008 N.D. N.D. N.D.
1,3,6,8-TeCDD 0.23 0.27 0.49 0.041 0.13 0.056
1,3,7,9-TeCDD 0.13 0.16 0.25 0.018 0.038 0.033
1,2,3,7,8-PeCDD 0.020 0.033 0.049 (0.003) | (0.001) | (0.004)
1,2,3,4,7,8-HxCDD 0.020 0.031 0.046 (0.002) (0.002) 0.005
1,2,3,6,7,8-HxCDD 0.039 0.056 0.076 0.004 (0.003) 0.008
1,2,3,7,8,9-HxCDD 0.028 0.047 0.065 | (0.003) | (0.002) | 0.006
1,2,3,4,6,7,8-HpCOD 0.25 0.35 0.41 0.025 0.030 0.056
0CDD 1.1 1.7 1.2 0.088 0.14 0.29
2,3,7,8-TeCDF 0.049 0.089 0.12 0.008 0.005 0.010
1,2,7,8-TeCDF 0.076 0.12 0.20 0.013 0.010 0.018
1,2,3,7,8-PeCDF 0.13 0.21 0.37 0.013 0.009 0.020
2,3,4,7,8-PeCDF 0.097 0.16 0.27 0.010 0.007 0.017
1,2,3,4,7,8-HxCDF 0.14 0.20 0.36 0.014 0.009 0.019
1,2,3,6,7,8-HxCDF 0.11 0.21 0.30 0.011 0.008 0.017
1,2,3,7,8,9-HxCDF 0.008 0.013 0.020 (0.002) N.D. N.D.
2,3,4,6,7,8-HxCDF 0.10 0.17 0.29 0.010 0.009 0.017
1,2,3,4,6,7,8-HpCDF 0.31 0.61 0.92 0.031 0.027 0.060
1,2,3,4,7,8,9-HpCDF 0.041 0.062 0.096 0.005 (0.005) 0.009
OCDF 0.16 0.27 0.39 0.024 0.023 0.047
3,4,4",5-TeCB(#81) 0.061 0.082 0.19 0.022 0.008 0.021
3,3%,4,4"-TeCB(#17) 0.39 0.36 0.64 0.29 0.054 0.19
3,3",4,4",5-PeCB(#126) 0.093 0.14 0.33 0.017 0.008 0.022
3,3",4,4",5,5"-HxCB(#169) 0.024 0.041 0.094 | (0.002) | (0.002) | 0.005
2",3,4,4",5-PeCB(#123) 0.071 0.068 0.084 0.058 (0.008) 0.015
2,3%,4,4",5-PeCB(#118) 3.0 3.0 2.2 3.1 0.27 0.48
2,3,3",4,4"-PeCB(#105) 1.0 1.1 0.94 1.0 0.11 0.16
2,3,4,4" ,5-PeCB(#114) 0.13 0.14 0.17 0.11 0.012 0.026
2,3",4,4",5,5"-HxCB(#167) 0.098 0.15 0.15 0.062 0.009 0.016
2,3,3",4,4" ,5-HxCB(#156) 0.24 0.38 0.37 0.13 0.018 0.036
2,3,3",4,4",5"-HxCB(#157) 0.068 0.098 0.13 0.026 | (0.004) | 0.011
2,3,3",4,4",5,5"-HpCB(#189) 0.053 0.090 0.15 (0.008) | (0.003) | (0.008)
TEQ(PCDDs+PCDFs) (pg-TEQ/M) 0.13 0.22 0.35 0.015 0.0099 0.024
TEQ(Co-PCBSs) (py-TEQ/M°) 0.010 0.015 0.035 0.0023 0.00088 0.0024
TEQ (pg-TEQ/m®) 0.14 0.24 0.39 0.017 0.011 0.026
TeCDDs 0.59 0.80 1.4 0.084 0.19 0.13
PeCDDs 0.63 0.82 1.3 0.050 0.037 0.10
HxCDDs 0.66 0.80 1.2 0.054 0.043 0.10
HpCDDs 0.56 0.80 0.92 0.055 0.064 0.12
0CDD 1.1 1.7 1.2 0.088 0.14 0.29
PCDDs 3.54 4.92 6.02 0.331 0.474 0.74
TeCDFs 2.1 3.3 6.1 0.31 0.24 0.50
PeCDFs 1.6 2.5 4.5 0.16 0.12 0.27
HXCDFs 1.2 1.9 3.1 0.10 0.077 0.17
HpCDFs 0.50 0.90 1.4 0.053 0.046 0.023
OCDF 0.16 0.27 0.39 0.024 0.023 0.094
PCDFs 5.56 8.87 15.49 0.647 0.506 1.081
(PCDDs+PCDFs) 9.1 14 22 0.98 0.98 1.8

"N.D."
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=37 ( - ng/m?

A B
Al A2 A3 Bl B2 B3
2,4,4-TrBDE 0.00005 | 0.00008 | 0.00033 | 0.00012 | 0.00009 | 0.00014
2,2',4,4-TeBDE 0.00008 | 0.00019 | 0.00053 | 0.00043 | 0.00028 | 0.00038
2,2',4,4',6-PeBDE 0.00002 | 0.00004 | 0.00010 | 0.00011 | 0.00008 | 0.00009
2,2',4,4',5-PeBDE 0.00009 | 0.00018 | 0.00053 | 0.00047 | 0.00032 | 0.00037
2,2,4,4',5,6'-HxBDE N.D. 0.00006 | 0.00007 | 0.00036 | 0.00017 | 0.00016
2,2,4,4,5,5-HxBDE 0.00005 | 0.00010 | 0.00015| 0.00071 | 0.00032 | 0.00033
2,2',3,4,4,5,6-HpBDE 0.00014 | 0.00011 | 0.00013 | 0.0020 | 0.00075 | 0.00055
2,2,3,4,4,5,5,6-0cBDE 0.00031 | 0.00017 | 0.00022 | 0.0032 | 0.0012 | 0.00064
2,3,3,4,4,5,5,6-0cBDE N.D. N.D. N.D. N.D. N.D. N.D.
DeBDE 0.0008 0.0020 | 0.0032 | 0.0067 | 0.0076 | 0.0069
PBDES 0.0015 0.0029 | 0.0053 | 0.014 0.011 0.0096
-38 ( -2 ng/n?
C D
C1 C2 C3 D1 D2 D3
2,4,4-TrBDE 0.00020 | 0.00018 | 0.00028 | 0.00014 | 0.00007 | 0.00016
2,2',4,4-TeBDE 0.00063 | 0.00051 | 0.00058 | 0.00032 | 0.00017 | 0.00021
2,2,4,4 ,6-PeBDE 0.00014 | 0.00011 | 0.00008 | 0.00006 | 0.00003 | 0.00003
2,2,4,4 ,5-PeBDE 0.00064 | 0.00049 | 0.00041 | 0.00025 | 0.00015 | 0.00015
2,2,4,4,5,6'-HXBDE 0.00025 | 0.00022 | 0.00014 | 0.00003 | 0.00004 | 0.00004
2,2,4,4,5,5-HxBDE 0.00044 | 0.00046 | 0.00028 | 0.00009 | 0.00008 | 0.00009
2,2,3,4,4,5,6-HpBDE 0.00062 | 0.00070 | 0.00045 | 0.00014 | 0.00010 | 0.00013
2,2,3,4,4,5,5,6-0cBDE 0.00048 | 0.00068 | 0.00090 | 0.00013 | 0.00013 | 0.00015
2,3,3,4,4,5,5,6-0cBDE N.D. N.D. N.D. N.D. N.D. N.D.
DeBDE 0.011 0.0076 | 0.0083 | 0.0079 | 0.0028 0.012
PBDEs 0.014 0.011 0.011 | 0.0091 | 0.0036 0.013
N.D. 1.4 pg/m’( 0.32 pg/m?)
c3 C ( -39)
( -40) A3,D1,D2 MoB-TrCDDs/DFs MoB-TeCDDs/DFs
MoB-PeCDDs/DFs ( -25)
2,3,7,8- B2 C 2-MoB-3,7,8-TrcD  3-MoB-2,7,8-TrCDF D3
3-MoB-2,7,8-TrCDF c3 1-MoB-2,3,6,7,8,9-HxCDD
(PCDDs ~ PCDFs)
17420 1/5
0.25 18 pg/m*( 3.1 pg/m*)
B1 B ( -39)
( -40) TeBDFs PeBDFs  HxBDFs
( -26) 2,3,7,8- B1,B2,B3,C1 2,3,7,8-TeBDF 2,3,4,7,8-PeBDF
1,2,3,4,7,8-HEDF B1,B3,C1 1,2,3,7,8-PeBDF B1
2,3,7,8-TeBDD  1,2,3,7,8-PeBDD B2 1,2,3,7,8-PeBDD C3
2,3,4,7,8-PeBDF D3 2,3,7,8-TeBDF
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(PCDDs ~ PCDFs) 1/16 5
-0.0449
(
( ) 0.011 0.39 pg-TEQ/m( 0.10 pg-TEQ/m*) C3
C ( -39)
( -40) (PCDDs  PCDFs)
0.9233 ( 1%) ( -29)
0.0015 0.014 ng/m*( 0.0088 ng/m®)
B1 B C ( -39
( -40)
¢ -27)
0.4962 0.4983
( -30,31)
-39
A B C D
MoBPCDDs/DFs 0.022 0.22 0.92 0.12 0.32
(pg/) (0 0.049) | (0.018 0.52) | (0.56 1.4) (0 0.36) 0 1.9
PBDDs/DFs 0.71 9.3 2.1 0.37 3.1
(pg/ ) 0.41 0.92) (3.8 18) 1.4 2.9) | (0.25 0.61) | (0.25 18)
DXNs TEQ 0.039 0.10 0.26 0.018 0.10
(pg-TEQ/i®) (0.034 0.048) | (0.063 0.13) | (0.14 0.39) | (0.011 0.026) | (0.011 0.39)
PBDEs 0.0032 0.012 0.012 0.0086 0.0088
(ng/r?) (0.0015 0.00s3) | (0.0096 0.014)| (0.011 0.014) | (0.0036 0.013)|(0.0015 0.014)
-40
MoBPCDDs/DFs 0.049 0.30 0.57 0.0080 0.32
(py/ 1) . (0 0.80) 0.018 1.4) | (0 0.016) 0 1.4
PBDDs/DFs 0.41 4.8 3.0 0.59 3.1
(py/ 1) . 0.25 18) 0.61 6.0) | (0.26 0.92) | (0.25 18)
DXNs TEQ 0.034 0.099 0.16 0.030 0.10
(pg-TEQ/i®) | (0.017 0.24) | (0.026 0.39) | (0.011 0.048) | (0.011 0.39)
PBDEs 0.0015 0.011 0.011 0.0033 0.0088
(ng/) . (0.0053 0.014)|(0.0096 0.013)| (0.0029 0.0036) |(0.0015 0.014)
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@

41 2 ( )
-43 44 -45 46
-41 ( -1) pg/m?/day
A B

Al A2 A3 B1 B2 B3
2-MoB-3,7,8-TrCoD N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,7,8-TeCDD N.D. N.D. N.D. N.D. N.D. N.D.
2-MoB-3,6,7,8,9-PeCD N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,6,7,8,9-HXCDD N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,4,6,7,8,9-HocoD N.D. N.D. N.D. N.D. N.D. N.D.
3-WoB-2,7,8-TrCDF N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,7,8-TeCDF N.D. N.D. N.D. N.D. N.D. N.D.
MoB-TrCDDs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-TeCDDs N.D. N.D. N.D. N.D. N.D. 9
MOB-PECDDS N.D. N.D. N.D. 4 N.D. 14
MoB-HXCDDs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-HpCDDs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-TrCDFs N.D. N.D. N.D. N.D. N.D. N.D.
NOB-TeCDFs N.D. N.D. N.D. N.D. N.D. 2
MoB-PeCDFs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-HXCDFs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-HpCDFs N.D. N.D. N.D. N.D. N.D. N.D.
(MOBPCDDSHIOBPODFS) N.D. N.D. N.D. 4 N.D. 25
2,3,7,8-TeBD N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,7,8-PeBOD N.D. N.D. N.D. N.D. N.D. N.D.
1.2.3,4,7.8/ N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,6,7,8-HXBDD
1,2,3,7,8,9-HBDD N.D. N.D. N.D. N.D. N.D. N.D.
2,3,7,8-TeBDF N.D. 2 N.D. 2 3 N.D.
1,2,3,7,8-PeBOF N.D. N.D. N.D. N.D. N.D. N.D.
2,3,4,7,8-PeBDF N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,4,7,8-HBDF N.D. N.D. N.D. N.D. N.D. N.D.
TeBDDs N.D. N.D. N.D. 14 7 14
PeBODS N.D. N.D. N.D. N.D. N.D. N.D.
HXBDDS N.D. N.D. N.D. N.D. N.D. N.D.
TeBDFs 38 50 26 90 76 140
PeBDFs 43 61 66 120 94 160
HXBDFS 30 90 80 100 40 200
(PBDDS+PBDFS) 110 200 170 320 220 510
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-42 ( -2) pg/m?/day
C D

c1 ) 3 D1 D2 D3
2-MoB-3,7,8-TrCoD N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,7,8-TeCDD N.D. N.D. N.D. N.D. N.D. N.D.
2-MoB-3,6,7,8,9-PeCD N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,6,7,8,9-HXCDD N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,4,6,7,8,9-HocoD N.D. N.D. N.D. N.D. N.D. N.D.
3-\oB-2,7,8-TrCDF N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,7,8-TeCDF N.D. N.D. N.D. N.D. N.D. N.D.
MoB-TrCDDs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-TeCDDs N.D. N.D. 19 N.D. N.D. N.D.
MoB-PeCDDs 4 N.D. 29 N.D. N.D. 4
MoB-HXCDDs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-HpCDDs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-TrCDFs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-TeCDFs N.D. N.D. 15 N.D. N.D. 5
MoB-PeCDFs N.D. N.D. 12 N.D. N.D. 15
MoB-HXCDFs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-HpCDFs N.D. N.D. N.D. N.D. N.D. N.D.
(MoBPCDDSHOBPCDFS) 4 N.D. 75 N.D. N.D. 24
2,3,7,8-TeBD N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,7,8-PeBOD N.D. N.D. N.D. N.D. N.D. N.D.
1.2.3,4,7.8/ N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,6,7,8-HXBDD
1,2,3,7,8,9-HBDD N.D. N.D. N.D. N.D. N.D. N.D.
2,3,7,8-TeBDF N.D. N.D. N.D. 2 4 2
1,2,3,7,8-PeBF N.D. N.D. N.D. N.D. N.D. N.D.
2,3,4,7,8-PeBDF N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,4,7,8-HBDF N.D. N.D. N.D. N.D. N.D. N.D.
TeBDDs 8 15 17 7 8 7
PeBODs 4 N.D. N.D. N.D. N.D. N.D.
HXBDDS N.D. N.D. N.D. N.D. N.D. N.D.
TeBDFs 59 63 91 140 180 110
PeBDFs 81 91 93 210 290 230
HXBDFs 100 120 90 230 330 210
(PBDDS+PBDFS) 250 290 290 590 810 560
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-43 ( ) -1) pg/m’/day
A B

Al A2 A3 Bl B2 B3
2,3,7,8-TeCDD N.D. N.D. N.D. N.D. N.D. N.D.
1,3,6,8-TeCOD 22 37 2 24 31 74
1,3,7,9-TeCDD 7 11 13 11 13 33
1,2,3,7,8-PeCDD N.D. N.D. N.D. 3) N.D. (5)
1,2,3,4,7,8-HxCOD () (©)) 11 © N.D. 12
1,2,3,6,7,8-HXCDD N.D. N.D. N.D. ® N.D. [®)
1,2,3,7,8,9-HXCDD N.D. N.D. N.D. ) N.D. [©)
1,2,3,4,6,7,8-HpCDD 17 44 55 35 17 50
0CDD 150 430 510 230 130 370
2,3,7,8-TeCDF ) N.D. N.D. 3) (€)) 8
1,2,7,8-TeCOF ©) [©) ?) 6 [ 17
1,2,3,7,8-PeCDF [©) (©) (©) 6 (©) 14
2,3,4,7,8-PeCDF (©) (©) @ 4 (©) 10
1,2,3,4,7,8-HXCDF 3) ) ) 6) N.D. (10)
1,2,3,6,7,8-HxCDF N.D. N.D. N.D. ®) N.D. (©)
1,2,3,7,8,9-HXCDF N.D. N.D. N.D. N.D. N.D. N.D.
2,3,4,6,7,8-HxCDF N.D. N.D. [©) [0 N.D. [©)
1,2,3,4,6,7,8-HpCOF () 9) 9 (12) (6) 23
1,2,3,4,7,8,9-HpCDF N.D. N.D. N.D. N.D. N.D. N.D.
OCDF N.D. 9) N.D. (10) N.D. 17
3,4,4",5-TeCB(#81) N.D. N.D. N.D. N.D. N.D. 13
3,3",4,4"-TeCB(#77) N.D. 36 37 (26) (18 100
3,3%,4,47 ,5-PeCB(#126) N.D. 7 6 N.D. 17
3,3%,4,47,5,5"-HxCB(#169) N.D. N.D. N.D. N.D. N.D. N.D.
2",3,4,4" ,5-PeCB(#123) N.D. N.D. ) N.D. N.D. (12)
2,3",4,4" ,5-PeCB(#118) (30) 130 270 90 (50) 410
2,3,3",4,4"-PeCB(#105) (12) 66 110 46 30 190
2,3,4,4" ,5-PeCB(#114) N.D. ) 10 (O) N.D. 21
2,3",4,4",5,5"-HxCB(#167) N.D. ©) (12) [©) ) 16
2,3,3",4,4" ,5-HXCB(#156) N.D. 16 29 (13) 6 48
2,3,3",4,4",5"-HXCB(#157) N.D. (6) (©) ) N.D. 15
2,3,3",4,4" 5,5 -HpCB(#189) N.D. N.D. N.D. N.D. N.D. 6)
TEQ(PCDDs+PCDFs) (pg-TEQ/m*/day) 0.19 0.48 1.7 2.7 0.18 8.5
TEQ(Co-PCBS) (py-TEQ/?/day) 0 0.73 0.66 0.61 0.003 1.8
TEQ  (pg-TEQ/m/day) 0.19 1.2 2.4 3.3 0.19 10
TeCDDs 29 53 59 48 49 150
PeCDDs 15 17 18 40 19 83
HXCDDs 34 46 45 67 24 110
HpCDDs 45 110 130 81 37 100
0CDD 150 430 510 230 130 370
PCODs 273 656 762 466 259 813
TeCDFs 48 52 45 120 82 360
PeCDFs 26 36 30 63 4 170
HXCDFs 24 26 23 2 19 88
HpCDFs ) (12) (11) 18 (6) 36
OCDF N.D. 9) N.D. (10) N.D. 17
PCDFs 105 135 109 253 141 671
(PCDDS+PCDFS) 380 790 870 720 400 1500

"N.D."
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-44 ( ) -2) pg/m’/day
C D

c1 C2 c3 D1 D2 D3
2,3,7,8-TeCDD N.D. N.D. N.D. N.D. 5 N.D.
1,3,6,8-TeCOD 44 33 83 24 56 37
1,3,7,9-TeCDD 19 20 43 11 26 21
1,2,3,7,8-PeCDD N.D. N.D. (6) N.D. 1 (O
1,2,3,4,7,8-HxCOD (O)) N.D. ) (©) 17 12
1,2,3,6,7,8-HXCDD ) [0) 17 ) 9 10
1,2,3,7,8,9-HXCDD ) N.D. (10) N.D. [©) (6)
1,2,3,4,6,7,8-HpCDD 57 29 64 28 80 67
0CDD 330 150 140 120 830 580
2,3,7,8-TeCDF 6 10 21 5 6 9
1,2,7,8-TeCDF 8 14 30 7 8 14
1,2,3,7,8-PeCDF 9 15 35 10 11 18
2,3,4,7,8-PeCDF 6 10 28 9 8 14
1,2,3,4,7,8-HXCDF (&) (10) 24 (10) 15 25
1,2,3,6,7,8-HXCDF ) @) 21 (©)] 1 21
1,2,3,7,8,9-HXCDF N.D. N.D. N.D. N.D. N.D. N.D.
2,3,4,6,7,8-HxCDF 6) [6) 21 [©) 11 20
1,2,3,4,6,7,8-HpCDF 40 21 52 31 40 74
1,2,3,4,7,8,9-HpCDF 5 ?) 6 6 7 12
OCDF 19 15 29 28 42 74
3,4,4",5-TeCB(#81) 14 46 28 23 N.D. 10
3,3",4,4"-TeCB(#77) 140 1200 170 460 (2% 150
3,3",4,4" ,5-PeCB(#126) 22 200 48 19 7 16
3,3%,4,47,5,5"-HxCB(#169) (5) (7) 12 N.D. N.D. (7)
2",3,4,4" ,5-PeCB(#123) 19 280 18 N.D. N.D. N.D.
2,3",4,4",5-PeCB(#118) 960 22000 680 2000 80 290
2,3,3",4,4"-PeCB(#105) 420 8100 330 1100 38 150
2,3,4,4" ,5-PeCB(#114) 33 510 33 82 N.D. 15
2,3",4,4",5,5"-HxCB(#167) 35 1100 34 48 (@) 15
2,3,3",4,4" ,5-HXCB(#156) 98 3100 91 130 (13) 40
2,3,3",4,4" 5" -HxCB(#157) 20 690 30 32 N.D. (11)
2,3,3",4,4",5,5"-HpCB(#189) (©) 110 17 (10) N.D. 14
TEQ(PCDDs+PCDFS) (pg-TEQ/m/day) 5.1 7.3 27 6.2 29 19
TEQ(Co-PCBS) (py-TEQ/?/day) 2.4 25 5.1 2.4 0.71 1.7
TEQ  (pg-TEQ/m/day) 7.5 33 33 8.5 30 21
TeCDDs 91 85 220 34 190 78
PeCDDs 41 51 200 3?2 190 74
HXCDDs 52 46 200 47 150 130
HpCDDs 130 64 130 59 200 150
0CDD 330 150 140 120 830 580
PCDDs 644 396 890 292 1560 1012
TeCDFs 240 340 850 150 170 280
PeCDFs 110 170 480 110 130 230
HXCDFs 55 72 230 87 100 200
HpCDFs 60 35 78 52 67 120
OCDF 19 15 29 28 42 74
PCDFs 484 632 1667 427 509 904
(PCDDs+PCDFs) 1100 1000 2600 720 2100 1900

"N.D."
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-45 ( -1) ng/m?/day

A B

Al A2 A3 Bl B2 B3
2,4,4-TrBDE 0.03 0.05 0.09 0.04 0.03 0.06
2,2',4,4-TeBDE 0.04 0.08 0.18 0.11 0.08 0.12
2,2',4,4',6-PeBDE N.D. N.D. 0.03 0.02 N.D. 0.02
2,2',4,4',5-PeBDE 0.04 0.07 0.15 0.09 0.06 0.09
2,2,4,4',5,6'-HxBDE N.D. N.D. N.D. N.D. N.D. 0.05
2,2,4,4,5,5-HxBDE 0.06 0.07 0.09 N.D. N.D. 0.14
2,2',3,4,4,5,6-HpBDE 0.05 0.04 0.12 0.10 0.05 0.16
2,2,3,4,4,5,5,6-0cBDE N.D. 0.2 0.2 0.2 N.D. 0.3
2,3,3,4,4,5,5,6-0cBDE N.D. N.D. N.D. N.D. N.D. N.D.
DeBDE 0.3 3.0 7.5 3.6 3.4 43
PBDES 0.52 3.5 8.4 4.2 3.6 44

-46 ( -2) ng/m?/day
C D

C1 C2 C3 D1 D2 D3
2,4,4-TrBDE 0.06 0.06 0.18 0.11 0.03 0.14
2,2',4,4-TeBDE 0.15 0.21 0.37 0.43 0.15 0.31
2,2,4,4 ,6-PeBDE 0.03 0.05 0.05 0.10 0.04 0.05
2,2,4,4 ,5-PeBDE 0.10 0.24 0.26 0.42 0.16 0.25
2,2,4,4,5,6'-HXBDE N.D. N.D. 0.06 0.13 0.07 0.07
2,2,4,4,5,5-HxBDE N.D. 0.13 0.27 0.25 0.12 0.16
2,2,3,4,4,5,6-HpBDE 0.12 0.18 0.72 0.32 0.16 0.17
2,2,3,4,4,5,5,6-0cBDE 0.2 0.3 0.4 0.3 0.2 0.2
2,3,3,4,4,5,5,6-0cBDE N.D. N.D. N.D. N.D. N.D. N.D.
DeBDE 11 6.3 18 21 4.6 23
PBDEs 12 7.5 20 23 5.5 24

N.D. 75 pg/m’/day ( 11 pg/m*/day)
c3 c ( -47)
( -48) B1,B3,C1,C3,D3 MoB-TeCDD/Fs MoB-PeCDD/Fs

( -32) 2,3,7.8-

(PCDDs PCDFs) 17280 1/35
110 810 pg/m?/day( 360 pg/m*/day)
D2 D ( -47)
( -48) TeBDFs PeBDFs HxBDFs
( -33) 2,3,7,8-
(PCDDs  PCDFs) 1/9

1/1.2

0.0527 ( -35)

( ) 0.19 33 pg-TEQ/m*/day ( 13 pg-TEQ/m*/day)

c2 3 c ( -47)
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-48)

(PCDDs  PCDFs) 0.7609 ( 1%)
( -36)
0.52 44 ng/m?/day( 13 ng/m?/day)
B3 D ( -47)
( -48) DeBDE (
~34)
0.4948  0.4446 (
-37,38)
D
-47
A B C D
MoBPCDDs/DFs 0 9.7 26 8 11
(pg/m/day) © 0) © 25 © 7) © 24) © 75)
PBDDs/DFs 160 350 280 650 360
(pg/m/day) (110 200) (220 510) (250 290) (560 810) (110 810)
DXNs TEQ 1.3 4.5 25 20 13
(pg-TEQ/m?/day) 0.19 2.4) 0.19 10) (7.5 33) (8.5 30) 0.19 33)
PBDEs 4.1 17 13 18 13
(ng/n?/day) (0.52 8.4) (3.6 44) (7.5 20) (.5 24) (0.52 44)
-48

MoBPCDDs/DFs 0 1.6 31 0 11
(pg/me/day) © 4 (O 75) (© 0) © 75)
PBDDs/DFs 110 320 400 510 360
(py/?/day) (170  590) (220 560) (200 810) (110 810)
DXNs TEQ 0.19 11 16 16 13
(py-TEQ/n/day) . (2.4 33) 0.19 33) (1.2 30) 0.19 33)
PBDEs 0.5 11 23 4.5 13
(ng/m/day) : 4.2 23) (3.6 44) (3.5 5.5) (0.52 44)
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®

-49 50 ( )
-51 52 -53 54
-49 ( -D pg/g
A B

Al A2 A3 Bl B2 B3
2-MoB-3,7,8-TrCDD N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,7,8-TeCDD N.D. N.D. N.D. N.D. N.D. N.D.
2-MoB-3,6,7,8,9-PeClD N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,6,7,8,9-HxCDD N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,4,6,7,8,9-HpCDD N.D. 18 N.D. N.D. N.D. 26
3-MoB-2,7,8-TrCDF N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,7,8-TeCDF N.D. N.D. N.D. N.D. N.D. N.D.
MoB-TrCDDs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-TeCDDs N.D. N.D. N.D. N.D. N.D. N.D.
NMoB-PeCDDs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-HxCDDs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-HpCDDs N.D. 35 N.D. N.D. N.D. 34
NOB-TrCDES N.D. N.D. N.D. N.D. N.D. N.D.
MoB-TeCDFs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-PeCDFs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-HXCDFs N.D. 4.4 N.D. N.D. N.D. N.D.
MoB-HpCDFs N.D. 31 N.D. N.D. N.D. N.D.
(MoBPCDDsHVI0BPCDFS) N.D. 70 N.D. N.D. N.D. 34
2,3,7,8-TeBDD N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,7,8-PeBDD N.D. N.D. N.D. N.D. N.D. N.D.
1.2,3,4,7.8/ N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,6,7,8-HxBDD
1,2,3,7,8,9-HxBDD N.D. N.D. N.D. N.D. N.D. N.D.
2,3,7,8-TeBDF N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,7,8-PeBDF N.D. N.D. N.D. N.D. N.D. N.D.
2,3,4,7,8-PeBDF N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,4,7,8-HxBDF N.D. N.D. N.D. N.D. N.D. N.D.
TeBDDs 0.3 N.D. N.D. N.D. N.D. N.D.
PeRDDs N.D. N.D. N.D. N.D. N.D. N.D.
HXBDDs N.D. N.D. N.D. N.D. N.D. N.D.
TeBDFs 1.4 4.5 8.2 N.D. 1.8 1.0
PeRDFs 0.8 0.6 0.9 N.D. N.D. 2.9
HXBDFs N.D. N.D. N.D. N.D. N.D. 5
(PBDDs+PBDFS) 2.5 5.1 9.1 N.D. 1.8 8.9
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-50 « -2 Pg/g
C D

Cl C2 C3 D1 D2 D3
2-MoB-3,7,8-TrCDD N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,7,8-TeCDD N.D. N.D. N.D. N.D. N.D. N.D.
2-MoB-3,6,7,8,9-PeCDD N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,6,7,8,9-HxCDD N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,4,6,7,8,9-HpCDD 1 5 N.D. N.D. 17 N.D.
3-MoB-2,7,8-TrCDF N.D. N.D. N.D. N.D. N.D. N.D.
1-MoB-2,3,7,8-TeCDF N.D. N.D. N.D. N.D. N.D. N.D.
MoB-TrCDDs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-TeCDDs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-PeCDDs N.D. 0.8 N.D. N.D. N.D. N.D.
MoB-HxCDDs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-HpCDDs 15 8 N.D. N.D. 21 N.D.
NOB-TrCDES N.D. N.D. N.D. N.D. N.D. N.D.
MoB-TeCDFs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-PeCDFs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-HXCDFs N.D. N.D. N.D. N.D. N.D. N.D.
MoB-HpCDFs N.D. N.D. N.D. N.D. N.D. N.D.
(MoBPCDDsHV0BPCDFs) 15 8.8 N.D. N.D. 21 N.D.
2,3,7,8-TeBDD N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,7,8-PeBDD N.D. N.D. N.D. N.D. N.D. N.D.
1.2,3,4,7,8-/ N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,6,7,8-HxBDD
1,2,3,7,8,9-HxBDD N.D. N.D. N.D. N.D. N.D. N.D.
2,3,7,8-TeBDF N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,7,8-PeBDF N.D. N.D. N.D. N.D. N.D. N.D.
2,3,4,7,8-PeBDF N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,4,7,8-HxBDF N.D. N.D. N.D. N.D. N.D. N.D.
TeBDDs N.D. N.D. N.D. 0.7 N.D. N.D.
PeBDDs N.D. N.D. N.D. N.D. N.D. N.D.
HxBDDs N.D. N.D. N.D. N.D. N.D. N.D.
TeBDFs 0.7 5.3 N.D. 5.1 1.5 0.8
PeBDFs 0.5 5.7 N.D. 0.6 N.D. N.D.
HXBDFs N.D. 5 N.D. N.D. N.D. N.D.
(PBDDs+PBDFS) 1.2 16 N.D. 6.4 1.5 0.8
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-51 ( ) ( -D pg/g
A B
AL A2 A3 Bl B2 B3
2,3,7,8-TeCDD N.D. 0.29 N.D. N.D. N.D. (0.18)
1,3,6,8-TeCDD 6.5 150 15 0.7 16 3.3
1,3,7,9-TeCDD 2.2 56 5.1 0.34 5.1 1.3
1,2,3,7,8-PeCOD 0.22 3.4 0.37 N.D. (0.15) 0.31
1,2,3,4,7,8-HxCOD 0.2) 5.2 0.4 N.D. 0.3) 0.6
1,2,3,6,7,8-HxCOD (0.3) 12 0.6 N.D. (0.5) 0.9
1,2,3,7,8,9-HxCOD 0.6 15 1.0 N.D. 0.4 1.1
1,2,3,4,6,7,8-HpcDD 4.8 250 5.7 0.35 11 21
oD 39 6100 42 8.2 230 1000
2,3,7,8-TeCOF 0.11) | (0.19) 0.74 N.D. 0.22) 0.29
1,2,7,8-TeCDF (0.10) 0.34 0.77 N.D. 0.22) 0.51
1,2,3,7,8-PeCDF 0.24 1.2 0.88 N.D. 0.32 0.39
2,3,4,7,8-PeCOF (0.24) 0.89 0.65 N.D. (0.28) 0.35
1,2,3,4,7,8-HxCOF 0.5 23 0.9 N.D. 0.8 (0.3)
1,2,3,6,7,8-HxCOF 0.5 5.3 0.7 N.D. 0.4 0.4
1,2,3,7,8,9-HxCOF N.D. 0.24) N.D. N.D. N.D. N.D.
2,3,4,6,7,8-HxCOF 0.69 3.3 0.83 N.D. 0.4 0.32
1,2,3,4,6,7,8-HpCOF 2.2 89 2.9 0.1) 3.6 1.1
1,2,3,4,7,8,9-HpCDF 0.4 37 0.4 N.D. 0.7 0.2)
OCDF 2.5 380 2.8 N.D. 7.2 (0.8)
3,4,4",5-TeCB(#81) N.D. N.D. 0.8 N.D. N.D. N.D.
3,3",4,4-TeCB(#T7) 0.1) 1.6 9.9 0.3) 0.6 1.4
3,3",4,4",5-PeCB(#126) N.D. 0.47 3.2 N.D. 0.30 0.32
3,3",4,4",5,5"-HxCB(#169) N.D. N.D. 0.39 N.D. N.D. N.D.
2"3,4,4" 5-PeCB(#123) N.D. N.D. 4.1 0.2) N.D. N.D.
2,3",4,4" 5-PeCB(#118) (1.6) 11 100 13 3.4 5.0
2,3,3",4,4"-PeCB(#105) (1.1) 5.2 55 6.1 2.2 3.2
2,3,4,4",5-PeCB(#114) N.D. N.D. 4.4 0.4 N.D. N.D.
2,3",4,4",5,5"-HxCB(#167) N.D. 0.9 13 0.4) (0.5 0.4
2,3,3",4,4",5-HXCB(#156) 0.2) 2.0 28 1.3 0.8 1.1
2,3,3",4,4",5"-HxCB(#157) N.D. 0.7 7.7 0.3) 0.2) 0.4
2,3,3",4,4",5,5"-HpOB(#189) N.D. 0.3) 2.3 N.D. 0.3) 0.2)
TEQ(PCDDs+PCDFS) (pg-TEQ/Q) 0.54 15 1.4 0.0043 0.36 1.2
TEQ(Co-PCBs) (pg-TEQ/Q) 0 0.050 0.36 0.0026 | 0.031 0.034
TEQ  (py-TEQ/Q) 0.54 15 1.7 0.0069 0.39 1.2
TeCDDS 9.0 210 22 1.0 22 6.4
PeCDDS 2.8 47 6.8 0.58 4.8 7.1
HXCDDS 6.7 120 9.4 (0.5) 6.2 23
HpCDDs 12 520 12 0.77 25 52
0COD 39 6100 42 8.2 230 1000
PCODs 69.5 6997 92.2 11.05 288 1088.5
TeCDFs 3.1 13 15 0.25 4.4 11
PeCDFs 3.0 22 10 N.D. 3.9 4.9
HXCDFs 4.8 110 8.0 N.D. 7.7 3.2
HpCDFs 4.5 330 5.0 0.1) 11 1.9
OCDF 2.5 380 2.8 N.D. 7.2 (0.8)
PCDFs 17.9 855 40.8 0.35 34.2 21.8
(PCDDs+PCDFS) 87 7900 130 11 320 1100

"N.D."
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-52 ( ) ( -2 pg/g
c D
c1 C2 c3 D1 D2 D3
2,3,7,8-TeCDD N.D. N.D. N.D. 0.22 N.D. N.D.
1,3,6,8-TeCOD 1.3 3.2 0.4 18 5.1 1.0
1,3,7,9-TeCOD 0.55 1.5 0.27 6.5 1.5 0.56
1,2,3,7,8-PeCOD N.D. 0.31 N.D. 0.91 0.14) N.D.
1,2,3,4,7,8-HxCOD N.D. 0.5 N.D. 0.8 (0.3) N.D.
1,2,3,6,7,8-HxCOD N.D. 0.8 N.D. 1.3 (0.4) N.D.
1,2,3,7,8,9-HxCOD N.D. 0.9 N.D. 1.3 (0.4) N.D.
1,2,3,4,6,7,8-HpCOD 2.4 1 0.79 14 11 1.1
0COD 480 82 6.9 220 1000 140
2,3,7,8-TeCOF (0.10) 0.38 N.D. 2.3 (0.11) N.D.
1,2,7,8-TeCDF (0.15) 0.33 (0.09) 2.5 0.12 | (0.09)
1,2,3,7,8-PeCDF 0.17) 0.77 (0.09) 3.8 0.19) | (0.13)
2,3,4,7,8-PeCOF (0.16) 0.72 (0.11) 2.9 0.18) | (0.15)
1,2,3,4,7,8-HxCOF 0.2) 1.0 0.1) 3.7 1.0 0.2)
1,2,3,6,7,8-HXCDF 0.2 0.9 0.1) 3.0 (0.3) 0.2
1,2,3,7,8,9-HXCDF N.D. N.D. N.D. (0.22) N.D. N.D.
2,3,4,6,7,8-HxCOF (0.20) 1.4 (0.15) 2.9 0.34 0.29
1,2,3,4,6,7,8-HpCDF 0.6 4.7 0.4) 10 4.0 0.6
1,2,3,4,7,8,9-HpCDF N.D. 0.7 N.D. 1.3 1.4 N.D.
OCDF (0.6) 4.3 0.7 9.2 15 (0.5)
3,4,4",5-TeCB(#81) 0.2) (0.2 N.D. 43 N.D. N.D.
3,3%,4,4"-TeCB(#T17) 2.8 6.1 2.1 700 0.7 1.0
3,3",4,4",5-PeCB(#126) 0.28 1.2 0.41 17 (0.22) (0.22)
3,3%,4,47,5,5"-HxCB(#169) N.D. 0.35 N.D. 1.0 N.D. N.D.
2,3,4,4" 5-PeCB(#123) (0.5) 1.1 0.2) 75 N.D. N.D.
2,3",4,4" ,5-PeCB(#118) 16 36 6.8 3100 4.8 4.9
2,3,3",4,4"-PeCB(#105) 9.3 19 3.9 1600 2.7 2.8
2,3,4,4" ,5-PeCB(#114) 0.7 1.4 0.2 93 N.D. N.D.
2,3",4,4",5,5"-HxCB(#167) 0.8 7.0 0.7 150 (0.4) 0.4)
2,3,3",4,4",5-HXCB(#156) 2.6 16 1.5 450 0.8 0.8
2,3,3",4,4",5"-HxCB(#157) 0.6 5.6 (0.4) 110 0.2) 0.2
2,3,3",4,4" 5,5 -HpCB(#189) 0.2) 2.2 0.4) 20 N.D. N.D.
TEQ(PCDDs+PCDFS) (pg-TEQ/Q) 0.078 1.5 0.0086 4.6 0.40 0.060
TEQ(Co-PCBS) (pgy-TEQ/g) 0.033 0.14 0.043 2.6 0.0012 | 0.0013
TEQ  (pg-TEQ/Q) 0.11 1.6 0.052 7.2 0.40 0.061
TeCDDS 1.9 5.9 0.72 2 6.9 1.7
PeCDDs 1.3 5.9 0.60 19 1.7 0.91
HXCDDS 1.5 12 0.8 23 3.9 1.0
HpCDDs 4.5 20 1.5 32 23 2.4
0COD 480 82 6.9 220 1000 140
PCODs 489.2 125.8 10.52 326 1035.5 | 146.01
TeCDFs 2.0 8.4 1.7 53 2.1 1.9
PeCDFs 1.4 10 1.3 43 2.1 1.5
HXCDFs 1.4 10 1.1 31 5.8 1.4
HpCDFs 1.0 8.1 0.7 18 14 0.9
OCDF (0.6) 4.3 0.7 9.2 15 (0.5)
PCDFs 6.4 40.8 5.5 154.2 39 6.2
(PCDDS+PCDFs) 500 170 16 480 1100 150

"N.D."
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-53 ( -1 ng/g
A B
Al A2 A3 B1 B2 B3
2,4,4-TrBDE N.D. N.D. N.D. N.D. N.D. N.D.
2,2',4,4-TeBDE 0.004 N.D. 0.006 N.D. N.D. N.D.
2,2',4,4',6-PeBDE N.D. N.D. N.D. N.D. N.D. N.D.
2,2',4,4,5-PeBDE 0.004 N.D. 0.007 N.D. N.D. N.D.
2,2',4,4,5,6'-HxBDE N.D. 0.005 N.D. N.D. N.D. N.D.
2,2',4,4,5,5-HxBDE N.D. N.D. N.D. N.D. N.D. N.D.
2,2',3,4,4,5,6-HpBDE N.D. N.D. 0.008 N.D. N.D. N.D.
2,2,3,4,4,5,5,6-0cBDE N.D. N.D. N.D. N.D. N.D. 0.01
2,3,3,4,4,5,5,6-0cBDE N.D. N.D. N.D. N.D. N.D. N.D.
DeBDE 0.07 0.24 0.25 0.06 0.07 1.6
PBDEs 0.078 0.25 0.27 0.06 0.07 1.6
-54 ( -2) ng/g
C D
C1 C2 C3 D1 D2 D3
2,4,4-TrBDE N.D. N.D. N.D. N.D. N.D. N.D.
2,2',4,4-TeBDE N.D. 0.006 N.D. 0.004 0.014 0.020
2,2',4,4,6-PeBDE N.D. N.D. N.D. N.D. N.D. 0.005
2,2',4,4,5-PeBDE 0.002 0.012 N.D. 0.005 0.010 0.027
2,2',4,4,5,6'-HxBDE N.D. 0.006 N.D. N.D. N.D. N.D.
2,2',4,4,5,5-HxBDE N.D. 0.11 N.D. 0.004 0.006 0.007
2,2',3,4,4,5,6-HpBDE N.D. 0.077 0.007 N.D. 0.006 N.D.
2,2,3,4,4,5,5,6-0cBDE N.D. 0.02 N.D. N.D. N.D. N.D.
2,3,3,4,4,5,5,6-0cBDE N.D. N.D. N.D. N.D. N.D. N.D.
DeBDE 0.14 0.45 0.08 0.35 0.62 0.96
PBDEs 0.14 0.68 0.087 0.36 0.66 1.0
N.D. 70 pg/g ( 12 pg/9)
A2 A ( -55)
-56) A2,B3,C1,C2,D2 A2
MoB-HXCDFs ~ MoB-HpCDFs C2 MoB-PeCDDs MoB-HpCDDs (
-39) 2,3,7,8- A2,B3,C1,C2,D2 1-MoB-2,3,4,6,7,8,9-HpCDD
(PCDDs PCDFs)
17110 1/19
N.D. 16 pg/g( 4.4 pg/9) C2
C ( -55)
( -56) B1,B3,C2 TeBDFs ( -40)
2,3,7,8-
(PCDDs PCDFs) 171500 1/11

0.1659 ( -42)
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( ) 0.0069 15 pg-TEQ/g ( 2.4 pg-TEQ/Q) A2
A ( -55)
( -56) (PCDDs
PCDFs) 0.9204 ( 1%) ( -3
0.06 1.6 ng/g( 0.44 ng/qg) B3
D ( -55)
( -56) DeBDE ( -41)
0.2596
0.3973 ( -44,45)
-55
A B C D
MoBPCDDs/DFs 23 11 7.9 7.0 12
(pa/g) @ 70) O 3% (0 15) O 21) (@ 70)
PBDDs/DFs 5.6 3.6 5.7 2.9 4.4
(pa/g) (2.5 9.1) (0 8.9 (O 16) (0.8 6.4) (0 16)
DXNs TEQ 5.7 0.53 0.59 2.6 2.4
(pg-TEQ/Q) (0.54 15) (0.0069 1.2) | (0.052 1.6) (0.061 7.2) (0.0069 15)
PBDEs 0.20 0.58 0.30 0.67 0.44
(ng/g) (0.078 0.27) (0.06 1.6) (0.087 0.68) (0.36 1.0) (0.06 1.6)
-56
MoBPCDDs/DFs 0 4.8 8.5 46 12
(pa/g) (0 15) O 3% (21 70) (0 70)
PBDDs/DFs )5 6.5 2.9 3.3 4.4
(pa/g) ) (0 16) (O 8.9 (1.5 5.1) (0 16)
DXNs TEQ 0.54 2.1 0.43 7.7 2.4
(pg-TEQ/Q) ’ (0.0069 7.2) | (0.052 1.2) (0.40 15) (0.0069 15)
PBDES 0.078 0.30 0.69 0.46 0.44
(ng/g) ) (0.06 0.68) (0.07 1.6) (0.25 0.66) (0.06 1.6)
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