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10 PCDDs PCDFsC 61 75
PCDDs PCDFs( 59
11 PCDDs PCDFs( o7 112
PCDDs PCDFEsC( o6
DL—PCBC( D)
12 PCDDs PCDFs(C 62 140
PCDDs PCDFEsC( 64 C
PCDDs PCDFsC( 126
DL—PCBC( >
13 PCDDs PCDFs(C 153 165
DL—PCBC( D)
14 PCDDs PCDFsC( 77 176
DL—PCBC( D)
PCDDs PCDFs( 81
DL—PCBC( D)
PCDDs PCDFsC( 83
DL—PCBC( >
PCDDs PCDFs( 73
DL—PCBC( D)
15 PCDDs PCDFsC 87 175
DL—PCBC( D)
PCDDs PCDFs( s8s
DL—PCBC( D)
PCDDs PCDFsC( ss
DL—PCBC( D)
PCDDs PCDFs( 87
DL—PCBC( D)
16 PCDDs PCDFs(C 180 182
DL—PCBC( D) 178
13
17 PCDDs PCDFsC 160 167
DL—PCBC( >
18 PCDDs PCDFs(C 152 158
DL—PCBC( D) 147







ng/ g Cc\V
11 PCDDs PCDFs o6 0O._0835 O_-081)D 46 - 9O
o3 0. 0785 O0O_-_0831)D 231 _ 4
DL—PCB 738 O_00139 CO.-0013)D> 73 _.7
7Aa 0.00125 ((O0O_-.0013) 27 -3
PCDDs PCDFs 738 O.0804a CO-082> 23 .7
DL—PCB 76 O_ 0792 (0_-_082> 21 _2
i1s PCDDs PCDFs 87 O_0955 CO_-094a)D> 20_2
87 O_0955 CO_-094aD> 20 ._2
DL—-PCB 87 O_00502C0-0050)D 20._.2
85 O_00503CO_-0050)D> 19.6
PCDDs PCDFs 87 O_101CO-099)D> 19.8
DL—PCB 87 O_.101CO-099)D 19.8
PCDDs PCDFs 88 O0O_._0840 CO_-083D> 19_ 1
88 O_._0840 O_-083D> 19_.41
DL—-—PCB 88 O_00399C0_-004a1)> 19.8
87 O._00404CO_-_004a1) 17 -1
PCDDs PCDFs 88 0O.0880CO0_-087D> 19.0
DL—PCB 88 O0O._._0880CO0_-087)> 19.0
PCDDs PCDFs 88 O._0661CO0_-_066)D> 21 .3
88 O_0661LCO_066)D> 21 .3
DL—-—PCB 88 0._._0024a3C0_-_0024a)> 25 _7
85 O_00239C0_-_0024a)> 17 -9
PCDDs PCDFs 88 0O._._0685C0_-_068)> 21 _0
DL—-PCB 88 O0O._._0685C0O0_-068)> 21 -0
PCDDs PCDFs 87 O_._0505 CO-051)D 23 .4
84 O0O._._0493 O0-050D> 20 _ 1
DL—PCB 87 O0O._._00125CO0-0013D> 23 _.0
86 0O._._00123CO0_-_0012> 19_.6
PCDDs PCDFs 87 0O_._0518C0O0_-_052)> 23 .3
DL—PCB 84 O_0505CO0_-_051)> 19.9
16 PCDDs PCDFs 178 O.04a4a41 CO-04a5> 15_.6
177 O.04a442 CO-04a5)> 14.8
DL—PCB 178 O._._00235 (CO-00z24a)> 15.5
176 O_._00236 CO.-.00z24a)> 14._2
PCDDs PCDFs 178 O_04a64a cO_04a7> 15_4a
DL—-PCB 177 O_._04a466 (0_.047)D 14 .6




TEQ

TEQ
ng/g CV

10 PCDDs PCDFs 59 0.112 (0.096) 81.1
54 0.0946(0.095) 19.2

12 PCDDs PCDFs 126 0.00960 (0.0084) 111.1
121 0.00839 (0.0084) 14.6

DL-PCB 123 0.000636(0.00047) | 263.6
116 0.000474(0.00047) 18.8
PCDDs PCDFs 123 0.0102 (0.0089) 107.3
DL-PCB 118 0.00887(0.0088) 14.9

18 PCDDs PCDFs 147 0.584 (0.12) 944
144 0.123 (0.12) 9.4

( DL-PCB 147 0.860 (0.041) 1150
142 0.0409 (0.041) 9.7

PCDDs PCDFs 147 1.47 (0.16) 1070
DL-PCB 144 0.164 (0.16) 8.6




ng/g CvVv
11 1,2,3,7,8,9-HxXCDF 73 0.0127 (0.0078) 124.8
67 0.00870 (0.0060) 93._.3
1,2,3,7,8,9-HxXCDF - - 26.4 77_.0
16 - - 21.4 31.6
15 1,2,3,7,8,9-HXCDF 87 0.00403 (0.0036) 57.6
83 0.00366 (0.-0035) 25._.0
1,2,3,7,8,9-HxXCDF - - 16.0 25_.9
16 - - 12._.9 25._.9
1,2,3,7,8,9-HXCDF 88 0.00371 (0.0032) 50._1
84 0.00334 (0-0032) 26 .2
1,2,3,7,8,9-HXCDF - — 17.2 24 .2
16 - - 10.8 24 .2
1,2,3,7,8,9-HXCDF 86 0.00280 (0.-0024) 60._.5
81 0.00249 (0.0023) 34._4
1,2,3,7,8,9-HXCDF - - 14_.2 26 .8
16 - - 10.6 26._3
1,2,3,7,8,9-HXCDF 86 0.00231 (0.-0017) 72_.5
76 0.00177 (0_.0016) 32_2
1,2,3,7,8,9-HxXCDF - - 14_6 29._.5
16 - - 13.8 29._5
16 1,2,3,7,8,9-HxXCDF 177 0.00211 (0-0017) 84._.8
170 0.00185 (0-0017) 31_.1
1,2,3,7,8,9-HXCDF - - 14._3 31.9
16 - - 13.8 29._5




PCDDs PCDFs

ng/g CV
10 1,2,3,7,8,9-HXCDF 32 | 0.0274 (0.012) 170.1
31 | 0.0202 (0.011) 116.7
1,2,3,7,8,9-HXCDF - - 26.3 246.3
16 - -
12 2,3,7,8-TeCDD 87 | 0.000626 (0.00033) 270.1
83 | 0.000413 (0.00033) 51.2
1,2,3,7,8,9-HxCDF 95 | 0.00160 (0.00090) 166.3
86 | 0.000989(0.00080) 60.3
- - 24.9 247.4
15 - - 10.2  26.2
18 1,2,3,7,8,9-HXCDF 146 | 0.0254 (0.018) 246
138 | 0.0177 (0.017) 20.7
( 1,2,3,7,8,9-HxCDF - - 52.5 107
) 16 - - 10.1 16.7




CcvVv

11 45 .7 152 ._7
21 .1 64 .8

15 14_8 29 _2
10.6 22 _2
16.7 34 _7
12_0 21 .1
14._.9 122 _0
13_.3 23 .9
16.5 65 .5
13_.2 23 .1

16 13- 1 490 _ 4
10.9 16_.4




DL -PCB

CV
12 19.7 509.9
13.6 29.9
18 S57.7 419

9.0 14.4




20

300ml| 4 6 100

500ml| 20 30






16

13

178

190

191

ASE

178

178




( ) ( PCB)
s.D. | Cvu s.D. |cv
(r9/9) | (P9/9) (P9/9) | (P9/9)
1. 177 | 44.2 | 6.55 |[14.8|176 | 2.36 |0.333 |14.2
2. 11 | 50.0 | 7.91 [15.8| 11 | 2.56 |0.441 |17.2
1| 6| 547 | 7.97 |14.6| 6 | 2.83 [0.39% |14.0]
2 3 | 43.4 | 1.54 | 3.5| 3 | 2.19 |0.282 |12.9
3 1| 441 | - - 1| 2.19 |- -
4 1| 47.3 | - - 1| 2.40 |- -
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16

117

32
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191
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117

32
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178
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70.0
60.0
50.0

© 40.0
= 30.0
20.0
10.0
0.0
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20

TEQ(

30

)

40

50 60

TEQ( PCB)




100 500mi

200ml
(mh)
ASE
*

50 1 2 0 0 0 3
50 100 2 2 0] 0] 0] 4
100 200 44 3 2 1 1 51
200 300 65 0] 1 1 0] 67
300 400 33 0] 0] 0] 0] 33
400 500 26 0] 0] 0] 0] 26
500 5 0] 0] 0] 0] 5
176 7 3 2 1 189




70
60
50
E} 40
— 30
20
10

200

400

TEQ(

600
(ml)

)

800

1000

1200

TEQ

4.0
3.0
2.0
1.0
0.0

TEQ(

PCB)

200

400

600
(ml)

800

1000

1200




@)

23 24



(b)



GC/MS

SP-2331 CP-SIL88) 1,2,3,7,8-PeCDF 1,2,3,4,7,8-HXCDF
2,3,7,8- BPX-DXN,RH-
12ms

1,2,3,7,8-PeCDF 1,2,3,4,7,8-HXCDF
HXCDF

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

SP-2331 CP-SIL88
1,2,3,7,8-PeCDF 1,2,3,4,7,8-HXCDF



GC/MS

1,2,3,7,8-PeCDF

- w B B B B

16.1
1.0
5.7
1.1
106
17

263
2.5
2.5
1.4
2.4

16.3
21.5
143
130
29

6.0
6.8

90
78

B3

S B B




GC/MS

1,2,3,4,7,8-HXCDF
SP2331 129 25.2 |3.5 149 |12 37 25
DPX-DXN 19 26 3.8 |19 |14 21 23
CP-SHI88 | 13 243 13.15 |129 |18 29 24
DBS(MS) 10 23.8 |2.61 |109 |2 28 24
BPX5 3 213 6.3 |29.8 |14 25 25
DB17 1 21 - - - - -

HXCDF

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




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

1,2,3,7,8,9
mm

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

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

mm



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

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

mm (m) (pam)
SP2331 95 0.25 0.32 (60 0.2 0.25
DB17 42 0.25 0.32 (30 60 (0.15 0.25
RH12 17 0.25 60 -
CP-S1188 |13 0.25 60 0.1
BPX-DXN 4 0.15 0.25 |30 60 |-
BPX50 3 0.25 30 60 |0.25
DB5 2 0.25 0.32 |60 0.25
BPX5 1 0.15 25 0.25
ENV17 1 0.25 60 -
Rtx-2330 |1 0.32 60 2




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

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

ND (pg/9) | (p9/9)
SP2331 95 5(1) 1.91 0.663 |34.6
DB17 42 0 1.72 0.376 |21.8
RH12 17 0 1.76 0.454 |25.8
CP-S1188 |13 1 2.04 0.688 |33.7
BPX-DXN 4 0 1.75 0.420 |24.0
BPX50 3 0 1.67 0.0577 |3.5
DB5 2 1 2.1 - -
BPX5 1 1 - - -
ENV1Y 1 0 1.5 - -
Rtx-2330 |1 0 1.6 - -




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

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

(mm) ND (P9/9) | (pg/9)
SP2331 0.25 |44 0 1.94 |0.667 |34.3

0.32 |49 5(1) 1.89 |0.665 |35.2
DB17 0.25 |15 0 1.77 |0.391 |22.1

0.32 |26 0 1.69 ]0.356 |21.1

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

(pm) ND (p9/9) | (p9/9)
SP2331 0.2 |87 5(1)  |1.91  |0.660 |34.6

0.25 |4 0 2.10 0.804 [38.3
DB17 0.15 |13 0 1.73  |0.457 [26.4

0.25 |28 0 1.72 0.341 ([19.9




RH-12ms HT-8 PCB



1 20 1.5 1
100 160 130 130
280 330 305 300
1 4 2.5 3
22 65 38 36
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158 149
4 6

65



: o i
(4 7 (S (48 4§
: 8 76

; 78 0




WHO/IPS 2005 TEF

2005 TEF OCDD OCDF
DL-PCB
TEF URL
http://www.who.int/ipcs/assessment/tef update/en/

1998 2005



Compound WHO 1998 TEF WHO 2005 TEF
chlorinated dibenzo-p-dioxins

1,2,3,7,8-PeCDD 1 1
1,2,3,4,7,8-HXCDD 0.1 0.1
1,2,3,6,7,8-HxXCDD 0.1 0.1
1,2,3,7,8,9-HxXCDD 0.1 0.1
1,2,3,4,6,7,8-HpCDD 0.01 0.01
OCDD 0.0001 0.0003
chlorinated dibenzofurans

2,3,7,8-TCDF | 0.1 o.a
1,2,3,7,8-PeCDF 0.05 0.03
2,3,4,7,8-PeCDF 0.5 0.3
1,2,3,4,7,8-HXCDF 0.1 0.1
1,2,3,6,7,8-HXCDF 0.1 0.1
1,2,3,7,8,9-HXCDF 0.1 0.1
2,3,4,6,7,8-HXCDF 0.1 0.1
1,2,3,4,6,7,8-HpCDF 0.01 0.01
1,2,3,4,7,8,9-HpCDF 0.01 0.01

OCDF 0.0001 0.0003




non-ortho substituted PCBs

77 0.0001 0.0001
81 0.0001 0.0003
126 0.1 0.1

169 0.01 0.03
mono-ortho substituted PCBs

10 0.0001 0.00003
114 0.0005 0.00003
118 0.0001 0.00003
123 0.0001 0.00003
156 0.0005 0.00003
157 0.0005 0.00003
167 0.00001 0.00003

189 0.0001 0.00003
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Acetone 5 mL

----------------------------- Ace:Hex=1:1 5mL

20 min

3 min

Yamato 511

AS one CN810

135W/ 42KHs

3500 rpm/ 60Hz




DE-EcoScree
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WY IEY 7 (DMSO ) GC/MS
@ BEYE 1 (BELMETE], BKA. PFA)
(9ECE 2 (BLNMETRI. BB, PFA)
@ OmREH

©







GC

0.1 mm 0.6m
0.53 mm 10 m

120 1 min -20 /min-170 -2 /min-180
-10 /min-230 -50 /min-300

JMS-T100GC( )

V

209






— TEQ

— TEQ

1000 pg-TEQ/g
1250 pg-TEQ/g

— » PCDDI/Fs TEQ
PCDD/Fs 1000



2,3,7,8-

1.0% 2,3,7,8-TeCDD
TeCB(#77) TeCB(#88)

2.0% PAH



