


(a)
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1)

2)

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-HXCDD 1,2,3,4,6,7,8-HpCDD  0OCDD
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-HXCDF 2,3,4,6,7,8-HxCDF 1,2,3,4,
6,7,8-HpCDF 1,2,3,4,7,8,9-HpCDF  OCDF

3,3",4,4"-TeCB 3,4,4",5-TeCB 3,3",4,4",5
-PeCB 3,3",4,4",5,5"-HxXCB 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,



1)

2)

3)

4" ,5-HxCB 2,3,3",4,4",5"-HXCB

PCB

2000ppm

0.83MPa

50

0.2MPa

21313.1414.1515._HpCB

WHO/IPCS 1997

200ml

2.5MPa

€))

100

2000ppm

2000ppm



50 100
50ml
4)
100
100ml
5)
a 98.0
99.9 4- 99.9
10ml
( )
( )
1
(33.6) ** | (33.6) **
2 _________________________________________________________
* 2000ppm 2000ppm
( )
3 (
( )
4 PCB
I
(@) 330u g/l 0.33p g/1
5 250 g/1 0.25u g/l
xRk 4- 460up g/l 0.46u g/l
*
**x 0.87
ppm
falala 1000
JIS K 0102



JIS K 0102
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PCB)




Grubbs

Grubbs
( )
( )
27 19
10 8
13 4
50 31 ( 62.0)
2 2 (100.0)
2 2 (100.0)
PCB | 36 23 ( 63.8)
33) *
(a) 5 3
6 4
4- 3 2
14 9 (64.3)
Grubbs



onN

PCB 0

©))
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HP

[4]
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[4]

JIS Z 8402-2:1999
Grubbs

1SO 5725-2:1994
2
Grubbs
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Grubbs JIS K 8402
5725
Z Grubbs
441 0 0 27 27 6.1( 6.1)
439 0 0 10 10 2.3( 2.3)
404 0 0 6 6 1.5( 1.5)
- X
Grubbs
Grubbs
2.64 7.36 5.00
39.6 289 164
0 35.9 16.0
mg/kg
Grubbs
228 0 2 2 0.9( 0.9)
= X
Grubbs
Grubbs
*
( )
20.8 45.0 32.9 33.6
* 0.87ppm

13 -

1S0



Grubbs

85

2.4( 2.4)

X

Grubbs

Grubbs

13.4

6.43

b g/g
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ND Grubbs (Grubbs)
2,3,7,8-TeCDD 178 3 1| 4)2.2 (0.6)
pcop  [1.2,3,7,8-PeCDD 178 0 1] 1(0.6 (0.6)
1,2,3,4,7,8-HxCDD 178 0 0| 0{0.0 (0.0)
1,2,3,6,7,8-HxCDD 178 0 1] 1|0.6 (0.6)
1,2,3,7,8,9-HxCDD 178 0 2| 2(1.1 (1.1)
1,2,3,4,6,7,8-HpCDD | 178 0 3| 3(1.7 (1.7)
0CDD 178 0 7] 7[3.9 (3.9)
PCDF  [2.3,7,8-TeCDF 178 0 1| 1]0.6 (0.6)
1,2,3,7,8-PeCDF 178 0 0| 0[0.0 (0.0)
2,3,4,7,8-PeCDF 178 0 2| 2(1.1 (1.1)
1,2,3,4,7,8-HxCDF 178 0 0| 0]0.0 (0.0)
1,2,3,6,7,8-HxCDF 178 0 3| 3|1.7 (1.7)
1,2,3,7,8,9-HxCDF 178 1 71 8(4.5 (3.9)
2,3,4,6,7,8-HXCDF 178 0 2 21.1 (1.1)
1,2,3,4,6,7,8-HpCDF 178 0 2| 2]1.1 (1.1)
1,2,3,4,7,8,9-HpCDF | 173 0 5| 5|2.8 (2.8)
OCDF 178 0 8| 8[4.5 (4.5)
TeCDDs 178 0 1(1/0.6 (0.6)
PeCDDs 178 0 4] 412.2 (2.2)
HxCDDs 178 0 3| 3(1.7 (1.7)
HpCDDs 178 0 3| 3(1.7 (1.7)
0CDD 178 0 71 7(3.9 (3.9)
PCDDs 178 0 5| 5[2.8 (2.8)
TeCDFs 178 0 1| 10.6 (0.6)
PeCDFs 178 0 3| 3(1.7 (1.7)
HxCDFs 178 0 2| 2(1.1 (1.1)
HpCDFs 178 0 5| 5(2.8 (2.8)
OCDF 178 0 8| 8[4.5 (4.5)
PCDFs 178 0 4] 412.2 (2.2)
PCDDs+PCDFs 178 0 21 2]1.1 (1.1)
CoPCB [3,4,4",5-TeCB 178 0 8| 8(4.5 (4.5)
3,3%,4,4"-TeCB 178 0 20 2]1.1 (1.1)
3,3%4,4%,5-PeCB 178 0 2] 21.1 (1.1)
3,3",4,4",5,5"-HxCB 178 1 1] 2]1.1 (0.6)
2°,3,4,47,5-PeCB 178 0 3 3]1.7 (1.7)
2,3%,4,4%,5-PeCB 178 0 4] 412.2 (2.2)
2,3,3",4,4"-PeCB 178 0 1| 1/0.6 (0.6)
2,3,4,4",5-PeCB 178 1 4] 5(2.8 (2.2)
2,3",4,4",5,5"-HxCB | 178 0 6| 6(3.4 (3.4)
2,3,3"4,4" ,5-HxCB 178 0 4| 402.2 (2.2)
2,3,3%,4,4",5"-HxCB | 178 0 1| 1]0.6 (0.6)
2,3,3",4,4",5,5"-HpCB| 178 0 4] 4(2.2 (2.2)
CoPCB 178 0 1| 1/0.6 (0.6)
178 0 3| 3(1.7 (1.7)
PCB 178 0 2] 2]1.1 (1.1)
TeQ  [PCDD+PCDF 178 0 1| 1/0.6 (0.6)
CoPCB 178 0 2| 2(1.1 (1.1)
TEQ(Total) 178 0 1] 1]0.6 (0.6)




Grubbs ( )

(P9/9)| (p9/9)| (P9/9)
2,3,7,8-TeCDD 0.392 [2.44 [1.42
pcOD [1,2,3,7,8-PeCDD 4.19 [21.9 |13.1
1,2,3,4,7,8-HxCDD 4.95 [25.2 [15.1
1,2,3,6,7,8-HxCDD 10.3 [41.2 [25.8
1,2,3,7,8,9-HxCDD 9.55 [45.6 [27.6
1,2,3,4,6,7,8-HpCDD  [152  |422  [287
0CDD 2630 [6090 14360
PCDF [2,3,7,8-TeCDF 2.32 |14.1 [8.19
1,2,3,7,8-PeCDF 3.84 [26.5 |15.2
2,3,4,7,8-PeCDF 7.40 [|25.7 |16.6
1,2,3,4,7,8-HxCDF 11.3 [38.1 [|24.7
1,2,3,6,7,8-HXCDF 11.4 [36.7 [|24.1
1,2,3,7,8,9-HxCDF 0 3.90 |1.85
2,3,4,6,7,8-HxCDF 16.3 [45.8 [31.1
1,2,3,4,6,7,8-HpCDF  [71.5 [197  |134
1,2,3,4,7,8,9-HpCDF  [7.98 [23.9 |16.0
OCDF 142 [303  [222
TeCDDs 49.8 [198  [124
PeCDDs 67.9 [|247 158
HxCDDs 117 429 273
HpCDDs 287 |767  [527
0CDD 2630 [6090 14360
PCDDs 3210 [7730 [5470
TeCDFs 71.0 [333  |202
PeCDFs 102 [387 244
HxCDFs 150 430 290
HpCDFs 159 409  [|284
OCDF 141 [303  [222
PCDFs 701 [1790 [1240
PCDDs+PCDFs 3740 [9700 [6720
CoPCB [3,4,4",5-TeCB 1.73 [6.57 [4.15
3,3",4,4"-TeCB 29.2 [86.6 [57.9
3,3"4,4" ,5-PeCB 10.4 [33.0 [21.7
3,3",4,4",5,5"-HxCB  [2.83 [10.2 [6.53
2",3,4,4" ,5-PeCB 6.62 [22.3 [14.5
2,3",4,4" ,5-PeCB 185 419  [302
2,3,3",4,4"-PeCB 79.3 232 156
2,3,4,4" ,5-PeCB 2.87 |10.6 [6.72
2,3",4,4",5,5"-HXCB  [24.2 [60.0 |42.1
2,3,3"4,4" ,5-HxCB 44.2 |119  [81.8
2,3,3",4,4",5"-HxCB [17.3 [|46.4 [31.8
2,3,3",4,4",5,5"-HpCB|7.16 [19.4 |13.3
CoPCB 47.5 [134  [90.8
386 919  [652
PCB 434 |1050 [741
TEQ  |PCDD+PCDF 20.9 [67.6 |44.2
CoPCB 1.17 [3.54 [2.36
TEQ(Total) 22.4 [70.8 |46.6

16 -




Grubbs

(a) 88 0 5 5 5.7( 5.7)
84 0 6 6 7.1(7.1)
4- 77 0 2 2 2.6( 2.6)
- X
Grubbs
Grubbs
)
(a) 0.162 0.472 0.317 0.33
0.125 0.337 0.231 0.25
4- 0 0.899 0.431 0.46
Mg/l
1
3
16
ASE 7 2
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1 6
S.D. Ccv
S.D.
cv
S.D. CV %

* (mg/kg) | (mg/kg) (mg/kg) | (mg/kg) | (mg/kg)
441 |6.17 13.4 223.3 | 0.0900 223 4.82
414 |5.00 0.619 12.4 | 2.87 7.24 4.81
439 | 161 39.3 244 1.63 251 171
429 | 164 32.6 19.9 40.9 251 171
404 | 16.8 10.0 59.5 0.0149 164 17.3
398 | 16.0 5.24 32.8 0.0149 33.5 17.3

*x CV %
S.D. CV %
* n (mg/kg)
3 414 0.142 2.2 0 20.2 1.4
3 429 6.35 3.9 0 26.1 1.7
3 398 0.614 3.8 0 17.2 2.0
* - nz 3
ND
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*x
* S.D CV % ( )
228 | 33.9 16.3 |48.1 20 274 33.0
226 | 32.9 3.33 |10.1 22 45 33.0 33.6
*: ND
el 0.87ppm
S.D. CV %
(b 9/9) | (W 9/79) (b g/9) | (Wa/g9) | (b g9/9)
85 |6.74 2.92 43.4 | 1.10 23.0 6.25
83 |6.43 2.10 32.6 |[1.10 12.6 6.25
83 |6.76 2.95 43.7 |1.10 23.0 6.25
*x 81 |[6.44 2.11 32.8 |1.10 12.6 6.25
*: ND
*x 2
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S.D. CV %
(pg/9) | (p9/9) (pg/79) | (pa/9) | (p9/9)
2,3,7,8-TeCDD 175 (1.43 0.311 21.8 | 0.52 3.0 1.4
174 | 1.42 0.288 20.3[0.52 2.2 1.4
1,2,3,7,8-PeCDD 178 | 13.0 2.57 19.8 | 4.0 20 13
177 | 13.1 2.49 19.1 7.3 20 13
1,2,3,4,7,8-HxCDD 178 | 15.1 2.84 18.9 | 5.6 24 16
178 | 15.1 2.84 18.9 | 5.6 24 16
1,2,3,6,7,8-HxCDD 178 | 25.7 4.52 17.6 8.2 39 26
177 | 25.8 4.34 16.8 | 15 39 26
1,2,3,7,8,9-HxCDD 178 | 27.6 5.41 19.6 8.2 46 28
176 | 27.6 5.06 18.3 | 14 42 28
1,2,3,4,6,7,8-HpCDD 178 | 289 48.3 16.7 | 110 610 290
175 | 287 37.2 13.2 | 190 400 290
0cDD 178 | 4390 710 16.2 | 2100 8900 4400
171 | 4360 487 11.2 | 3000 5500 4400
2,3,7,8-TeCDF 178 | 8.23 1.72 20.9 | 2.7 15 8.4
177 | 8.19 1.64 20,11 2.7 13 8.4
1,2,3,7,8-PeCDF 178 | 15.2 3.18 20.9 (6.0 23 16
178 | 15.2 3.18 20.9 (6.0 23 16
2,3,4,7,8-PeCDF 178 | 16.4 2.89 17.6 | 2.1 24 17
176 | 16.6 2.57 15.5 9.8 24 17
1,2,3,4,7,8-HXCDF 178 | 24.7 3.76 15.2 | 12 37 25
178 | 24.7 3.76 15.2 | 12 37 25
1,2,3,6,7,8-HXCDF 178 | 23.8 4.06 17.1 5.2 34 24
175 | 24.1 3.56 14.8 | 14 34 24
1,2,3,7,8,9-HXCDF 177 | 2.11 1.79 84.8 0.2 22 1.7
170 | 1.85 0.576 31.1(0.2 3.8 1.7
2,3,4,6,7,8-HXCDF 178 | 31.0 4.48 14.4 | 13 46 31
176 | 31.1 4.14 13.3 |19 42 31
1,2,3,4,6,7,8-HpCDF 178 | 137 42.2 30.8 [ 57 640 130
176 | 134 17.7 13.1 |83 180 130
1,2,3,4,7,8,9-HpCDF 178 | 16.3 4.98 30.6 [ 5.2 72 16
173 | 16.0 2.24 14.1 | 9.6 22 16
OCDF 178 | 226 72.1 31.9 | 100 1100 220
170 | 222 22.6 10.2 | 160 290 220

ND
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S.D. CV %
(pg/9) | (p9/9) (pg/79) | (pa/9) | (p9/9)

TeCDDs 178 | 124 21.6 17.5| 43 190 130
177 | 124 20.8 16.8 | 62 190 130

PeCDDs 178 | 158 29.4 18.7 | 49 270 160
174 | 158 25.2 16.0 | 85 220 160

HxCDDs 178 | 272 49.6 18.2 58 440 280
175 | 273 43.9 16.1 | 160 420 280

HpCDDs 178 | 531 89.6 16.9 | 210 1100 520
175 | 527 67.4 12.8 | 360 720 520

0cDD 178 | 4380 762 17.4 | 250 8900 4400
171 | 4360 486 11.2 | 3000 5500 4400

PCDDs 178 | 5470 845 15.4 | 2500 11000 5500
173 | 5470 635 11.6 | 3800 7600 5500

TeCDFs 178 | 203 38.8 19.1 | 82 370 200
177 | 202 36.8 18.2 | 82 290 200

PeCDFs 178 | 243 45.0 18.5 62 400 250
175 | 244 40.0 16.4 | 130 380 250

HXCDFs 178 | 288 44.3 15.4 | 58 420 290
176 | 290 39.2 13.5 | 180 420 290

HpCDFs 178 | 293 91.2 31.1 (120 1300 290
173 | 284 35.1 12.4 | 180 360 290

OCDF 178 | 226 72.1 31.9 | 100 1100 220
170 | 222 22.8 10.3 | 150 290 220

PCDFs 178 | 1250 231 18.4 | 520 3200 1300
174 | 1240 153 12.3 | 760 1600 1300

178 | 6730 963 14.3 | 3000 12000 6750

PCDDs PCDFs 176 | 6720 836 12.4 | 3900 9300 6750

* -

ND
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22

S.D. CV %
(pg/9) | (p9/9) (pg/79) | (pa/9) | (p9/9)
4,47 5-TeCB 178 | 4.33 1.30 30.0 1.3 15 4.2
170 | 4.15 0.681 16.4 | 2.4 6.1 4.2
,3",4,4"-TeCB 178 | 57.9 8.95 15.5 119 94 58
176 | 57.9 8.06 13.9| 36 81 58
,3",4,4" 5-PeCB 178 | 21.7 3.47 16.0 6.9 34 22
176 | 21.7 3.17 14.6 | 14 31 22
,3",4,4" ,5,5"-HxCB 177 | 6.51 1.09 16.7 ] 2.2 10 6.4
176 | 6.53 1.04 15.9 | 4.2 10 6.5
*,3,4,4" ,5-PeCB 178 | 14.6 3.03 20.7 1 6.5 37 15
175 | 14.5 2.20 15.2 ] 8.1 22 14
,3",4,4" ,5-PeCB 178 | 302 39.5 13.1 | 120 460 300
174 | 302 32.8 10.9 | 200 380 300
,3,3",4,4"-PeCB 178 | 155 22.6 14.6 | 59 220 150
177 | 156 21.5 13.8 | 88 220 150
,3,4,4" ,5-PeCB 177 | 6.86 1.80 26.3 2.5 24 6.6
173 | 6.72 1.08 16.1 | 3.2 10 6.6
,3",4,4" 5,5"-HxCB 178 | 43.8 18.4 42 .0 | 16 270 42
172 | 42.1 5.03 12.0 | 27 55 42
,3,3",4,4" ,5-HxCB 178 | 82.4 13.1 15.9 | 31 150 82
174 | 81.8 10.6 12.9 |51 110 82
,3,3",4,4" 5"-HxCB 178 | 31.7 4.31 13.6 | 13 43 32
177 | 31.8 4.08 12.8 | 19 43 32
,3,3",4,4",5,5" 178 | 13.7 6.79 49.4 (5.5 100 13
-HpCB 174 | 13.3 1.72 12.9 | 7.6 19 13
*x 178 | 90.4 12.9 14.3129.4 132 90.5
177 | 90.8 12.1 13.4 | 57.2 131 90.6
*x 178 | 650 85.5 13.1 | 254 946 651
175 | 652 74.8 11.5 | 416 874 651
*% 178 | 741 95.8 12.9 | 283 1080 742
PCB 176 | 741 86.3 11.6 | 453 1000 742
*: ND
PCB




S.D. CV %
(pg/9) | (p9/9) (pg/9) | (p9/9) | (p9/9)

178 | 44.1 6.87 15.6 | 15.6 64.5 44 .9

(PCDD  PCDF) 177 | 44.2 6.55 14.8 | 27.1 64.5 44 .9
178 | 2.35 0.366 15.510.757 3.66 2.38

(CoPCB) 176 | 2.36 0.333 14.2 |1 1.52 3.35 2.38
(PCDD  PCDF) 178 | 46.4 7.15 15.4 |1 16.4 67.3 47.2
(CoPCB) 177 | 46.6 6.80 14.6 | 28.6 67.3 47.2

- 23 -
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( )
S.D. CV %
(p9/9) | (pg/9) (pg/9) | (p9/9) | (p9/9)
2,3,7,8-TeCDD 13 1.68 0.393 23.4 1.2 2.4 1.6
11 1.67 0.380 22.711.2 2.4 1.6
1,2,3,7,8-PeCDD 13 15.2 3.11 20,5 11 22 14
11 15.3 3.32 21.7 (11 22 14
1,2,3,4,7,8-HxCDD 13 16.5 2.82 17.0 | 13 23 16
11 16.8 2.99 17.8 | 13 23 16
1,2,3,6,7,8-HXCDD 13 29.4 5.44 18.5 | 22 40 28
11 28.9 5.17 17.9 | 22 40 28
1,2,3,7,8,9-HxCDD 13 30.5 5.56 18.2 | 23 42 29
11 30.5 5.75 18.8 | 23 42 29
1,2,3,4,6,7,8-HpcDD | 13 329 90.4 27.5 | 250 580 310
11 312 52.4 16.7 | 250 430 310
0cDD 13 5250 1550 29.5 | 4000 9700 4700
11 4950 814 16.5 | 4000 6300 4700
2,3,7,8-TeCDF 13 9.42 1.38 14.6 | 7.7 12 9.3
11 9.31 1.18 12.7 | 7.7 12 9.3
1,2,3,7,8-PeCDF 13 17.1 2.62 15.3 1 9.9 21 17
11 17.2 2.78 16.2 | 9.9 21 17
2,3,4,7,8-PeCDF 13 41.0 80.9 197.2 | 16 310 18
11 18.7 2.83 15.1 | 16 26 18
1,2,3,4,7,8-HXCDF 13 27.8 3.52 12.7 | 22 34 27
11 27.6 3.67 13.3 | 22 34 27
1,2,3,6,7,8-HXCDF 13 25.6 3.18 12.4 | 22 34 25
11 26.0 3.26 12.5| 22 34 25
1,2,3,7,8,9-HXCDF 13 2.21 0.969 43.8 1.6 5.1 1.9
11 1.99 0.472 23.7 1.6 3.2 1.9
2,3,4,6,7,8-HXCDF 13 33.4 4.05 12.1 | 28 42 33
11 34.1 4.01 11.8 | 28 42 34
1,2,3,4,6,7,8-HpCDF | 13 142 16.4 11.5 ] 120 180 140
11 144 17.5 12.2 ] 120 180 140
1,2,3,4,7,8,9-HpCDF | 13 18.2 2.45 13.5| 15 23 17
11 18.4 2.66 14.5| 15 23 17
OCDF 13 232 25.9 11.1 | 200 300 230
11 234 25.8 11.0 | 200 300 230
ND
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( )
S.D. CV %
(p9/9) | (pg/9) (pg/9) | (p9/9) | (p9/9)
TeCDDs 13 146 22.6 15.4 | 110 200 140
11 145 24.2 16.7 | 110 200 140
PeCDDs 13 179 31.2 17.4 | 140 240 180
11 182 32.8 18.0 | 140 240 180
HxCDDs 13 301 46.6 15.5 | 230 390 290
11 300 46.9 15.6 | 230 390 290
HpCDDs 13 605 152 25.2 | 480 990 560
11 582 104 17.9 | 480 840 560
0cDD 13 5250 1550 29.5 | 4000 9700 4700
11 4950 814 16.5 | 4000 6300 4700
PCDDs 13 6470 1660 25.6 | 5100 11000 | 5800
11 6170 996 16.1 | 5100 8000 | 5800
TeCDFs 13 230 32.4 14.1 | 190 300 230
11 229 33.6 14.7 | 190 300 230
PeCDFs 13 274 37.3 13.6 | 230 360 270
11 272 36.6 13.4 | 130 360 270
HXCDFs 13 317 32.5 10.3 | 280 380 300
11 317 33.8 10.7 | 280 380 300
HpCDFs 13 308 25.9 8.41 | 280 380 300
11 309 27.7 8.97 | 280 380 300
OCDF 13 232 25.9 11.1 | 200 300 230
11 234 25.8 11.0 | 200 300 230
PCDFs 13 1360 145 10.6 | 1200 1700 1300
11 1360 143 10.5 | 1200 1700 1300
13 7850 1890 24.1 | 6300 13000 | 7000
PCDDs PCDFs 11 7510 1130 15.1 | 6300 9600 7000
ND
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( )
S.D. CV %
(p9/9) | (p9/9) (pg/9) | (p9/9) | (P9/9)
4,47 5-TeCB 13 4.64 0.805 17.3 ] 3.3 6.1 4.4
11 4.57 0.834 18.2 | 3.3 6.1 4.3
,3",4,4"-TeCB 13 74.0 38.5 52.0 | 53 200 63
11 63.9 7.44 11.6 | 53 76 63
,3",4,4" ,5-PeCB 13 24.0 4.26 17.8 | 17 32 23
11 23.5 4.23 18.0 | 17 32 22
,3",4,4" 5,5"-HxCB | 13 7.49 1.32 17.6 |1 5.9 10 7.0
11 7.44 1.16 15.6 | 6.2 10 7.0
*,3,4,4" ,5-PeCB 13 16.0 2.58 16.1 | 12 20 15
11 15.8 2.44 15.4 | 12 20 15
,3",4,4" 5-PeCB 13 346 46.1 13.3 | 260 430 340
11 346 42.7 12.4 | 260 430 340
,3,3",4,4"-PeCB 13 179 25.0 13.9 ] 130 220 180
11 178 22.3 12.5| 130 220 180
,3,4,4" ,5-PeCB 13 7.68 1.09 14.1] 6.1 9.6 7.5
11 7.56 1.09 14.5] 6.1 9.6 7.4
,3%,4,4",5,5"-HxCB | 13 46.0 5.51 12.0 | 38 58 45
11 45.5 5.20 11.4 | 38 58 45
,3,3".,4,4" 5-HxCB 13 90.8 9.75 10.7 | 71 110 89
11 90.2 10.2 11.3 | 71 110 89
,3,3",4,4" ,5"-HxCB | 13 34.7 3.50 10.1 1] 30 41 34
11 34.2 3.20 9.3 30 40 34
,3,3",4,4% ,5,5" 13 14.5 1.90 13.1 1] 12 18 14
-HpCB 11 14.4 2.01 14.0 | 12 18 14
13 110 42.3 38.4 | 84.5 245 96.1
11 99.5 12.8 12.9 | 84.5 124 96.1
13 735 90.1 12.3 | 559 902 719
11 731 83.4 11.4 | 559 902 719
PCB 13 845 121 14.3 | 645 1130 804
11 831 93.1 11.2 | 645 1030 804
ND
2
PCB




( )
S.D. CV %
(pg/9) | (p9/9) (pg/79) | (p9/9) | (P9/9)
13 | 61.1 42.8 70.1 | 42.2 201 47.3
(PCDD  PCDF) 11 50.0 7.91 15.8 | 42.2 67.8 |47.3
13 | 2.61 0.448 17.2(1.87 3.46 2.48
(CoPCB) 11 | 2.56 0.441 17.2(1.87 3.46 2.40
(PCDD  PCDF) 13 | 63.7 43.1 67.6 | 44.5 205 49.7
(CoPCB) 11 | 52.5 8.33 15.9 | 44.5 71.3 |49.7
ND
2
S.D. CV % ( )
* (ng/1) | (ug/b) (ma/t)y [ (uo/D) | g/ | (ug/l)
88 [5.21 45.8 878.6 | 0.210 | 430 0.308
(a) 83 [ 0.317 0.0463 14.6 | 0.210 0.467 | 0.307 0.33
84 | 3.28 27.9 851.2 | 0.0192 | 256 0.230
78 [ 0.231 0.0318 13.8 | 0.162 0.303 | 0.230 0.25
4- 77 | 4.52 35.8 792.0 | 0.0231 | 315 0.425
75 [ 0.431 0.143 33.1 ( 0.0231 0.850 | 0.424 0.46
*: ND
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1000 28 5.82 1.87 32.1
1000 36 6.60 1.74 26.3
21)
200 300
600
100
100
100
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14



1)

2)

MS

Grubbs

- 78 -

GC/MS

GC

MS

90 95



1%

10

7%

GC/MS

GC/MS

0%

0.6g 5.5¢g

7%

0%

4%

15 30

6%

10

17%

7%

0.1 0.5

8%

GPC

6%

KD

4%

1 20ml

10%

GC/MS

8%

SIM

8%

2%

10 40

5%

25 /

2%

0%

5ml/

11%

1p 1 2u 1

u 1

2u 1

0%

215 290

11%

5%

13%

24%

149

0%

0.0lpg 4pug

12%

4

2%

4ng

5%

50ng

5%

0.0 1.0

14%

23%

3)

79 -




KD

CG/MS

GC/MS MS
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MS



MS
MS

5%

1%

4)

GC/MS

GC/MS

MS

GC/MS
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14
14
€H) (2)
2 14
3
€D)
(2) 3)
)
SD Ccv
-2- 107 4 .38 1.52 | 34.7 87.6
11 (p g/
-n- 103 5.51 1.18 | 21.5 91.8
13 (u g/l
-n- 66 5.10 0.676 | 13.2 92.7
14 (pg/D)
85 10.4 4.17 | 40.2
15 (1 9/9)
83 6.43 2.10 | 32.6
16 (v 9/9)

- 82 -




1)

16
178 13
191 11
180
1 1000pg/
g
4 6
2,3,7,8-TeCDD 3 1,2,3,7,8,9-HXCDF 1 3,3",4,4",5,5"-HxCB 1
2,3,4,4" ,5-PeCB 1 4 4
1pg/g
Grubbs 1
2
cv 14.8
14.2 14.6
44 .2pg/g
2.36pg/g 46.6pg/g
16 4
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«¢ 7 2 )
« 26 )
« 34 )
c 6 )
Grubbs
178 33
Grubbs
6 15
3 16
PCDD PCDF Co-PCB
PCDD 10 PCDF 16 Co-PCB 18
PCDD
PCDF 1,2,3,7,8,9-HXCDF
PCDD
Co-PCB Non-ortho 10 Mono-ortho
11
Grubbs
GC/MS 69 20/29 14
52
67
21
33 36
Grubbs

- 84 -



Grubbs

& Co-PCB

18

33

Co-PCB

10

18

11

10

Co-PCB

Co-PCB

PCDD

&PCDF
10

20

PCDF

16

PCDD

10

10

33

Grubbs

24

14
43

PCB

10

21

14

12

22

- 85 -



Grubbs

PCB
8 5 13
6 3
1 2
6 8 14
21 18 39
Grubbs
PCB
2 3 5
11 5 16
1 2 3
7 8 15
21 18 39
2)
)
23
a c GC/MS
e f
13
23

3,4,4" ,5-TeCB(#81)

- 86 -

36



GC/MS
23

3,7,8,9-HxXCDF

GC-MS

2,3,7,8-TeCDF

7

GC/MS

- 87 -

14
23

GC-MS

PCB

1,2,



No.

1
PCB
2 PCB |3,4,4",5-TeCB
#81)
3 PCB |3,4,4",5-TeCB
(#81)
PCB
GC/NS
4 PCB |2,3"4,4"5-PeCB
(#118)
5 1,2,3,6,7,8-Hx | GC/MS 3
CDF
6 1,2,3,7,8,9-Hx | GC/MS 3
CDF
PCB 3,4,4" ,5-TeCB

#81) 2,3,4,4
", 5-PeCB(#11
4) 2,3".,4,4",
5,5"-HXCB(#16
7)
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No.

7 PCB |3,4,4"5-TeCB(#
81)
81
DB5MS
8 0CDD
2 29
1/5
9 2,3,7,8-TeCDD GC GC
10 1,2,3,4,7,8,9- | RH-12MS(26pg) BPX-DXN(12pg) HpCDF BPX-DXN
HpCDF
PRFcs
11
4
PCB
12 Hp- O0OC- 10.4521g
P 2.12869g Hp
CDF CDF OCDF 10.4251g Hp
CDD 0CDD 2.12869g
5
13 2,3,7,8-TeCDF

89 -




No.

14 1,2,3,7.8.9-Hx(1,2,3,7,8,9-HXCDF
CDF OCDF OCDF
15 1,2,3,7.8.9-Hx
CDF
16 PCB |CoPCB 3,3%"4,4" ,5-PeCB(#126)
3
2,3",4,4" ,5-PeCB(#118) 2,3
",4,4",5,5"-HXCB(#167) N
ative
(#126 #169 Native )
17 1,2,3,7.8.9-Hx
CDF
18 OCDF
19 OCDF
20 PCB |3,3",4,4"-TeCB PCB
#77)
PCB |2,3",4,4",5,5"
21 -HXCB(#167)

2,3,3",4,4" .5,
5*-HpCB(#189)
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No.

22 PCB [3,4,47,5-TeCB

(#81) JSAC0422

2
0%
3,4,4" ,5-TeCB(#81)

23 0CDD PDCA
24 PCB |2,3,3",4,47,5-

HXCB(#156) 2,

3,3",4,47,5,5"

-HpCB(#189)
25 PCB |Hp,0C-

HpCB
26 HpCDD OCDD
27
0CDD 0OC

DF
28 PCB (2,3%,4,4",5,5"

-HXCB(#167)
29 PCB |2,3,4,4"5-PeCB

(#114) 2,3,3

",4,47 ,5"-HxCB

(#156)
30 PCB |2,3,4,4"5-PeCB

(#114)
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No.

31 1,2,3,7.8.9-Hx
CDF 1,2,3,6,
PCB 7,8-HxCDF
Pe-,Hx-C
B
32 PCB |27,3,4,4" ,5-Pe
CB(#114)
33
3
34 1,2,3,7.8.9-Hx
CDF 0OCDD 0CD
F
35 PCB (3,4,4",5-TeCB
(#81)
36 2,3,4,7,8-PeCD
F
)

- 92 -




No.

PCB

RRF

PCB [3,4,4",5-TeCB PCB
(#81)

PCB |3,4,4",5-TeCB (

(#81)

PCB

- 903 -




No.

GC/MS
PCB |2,3%4,4"5-PeCB
(#118)
Hp
CB 2
PeCB
#118
1,2,3,6,7,8-Hx|GC/MS 3 1,2,3,6,7,8-HxCDF 1,2,3,7,8,9-
CDF HXCDF
1,2,

3,7,8,9-HxCDF
1,2,3,7,8,9-Hx | GC/MS 3 1,2,3,7,8,9-HXCDF
CDF (C13-1,2,3,7,8,9-HxCDF:39.18

PCB 3,4,4%,5-TeCB 1,2,3,7,8,9-HxCDF:39.03)
(#81) 2,3,4,4 Co-PCB
",5-PeCB(#11
4) 2,3",4,47, PCB
5,5"-HxCB(#16 PCB
7) #114
atio
#167
PCB |3,4,4" ,5-TeCB
(#81)
81
DB5SMS

- 94 -




No.

8 0CDD
2
9 2,3,7,8-TeCDD
TeCDD
2,3,7,8-TeCDD
10 1,2,3,4,7,8,9- |RH-12MS(26pg)  BPX-DXN(12pg)
HpCDF
PRFCs
11 (
4 )
PCB
12 Hp- OC- 10.4521g
P 2.1286g
CDF HpCDF  OCDF 10.
4251y HpCDD 0CDD
2.1286g
5
13 2,3,7,8-TeCDF
SP2331)
2,3,4,8-TeCDF
14 1,2,3,7.8.9-Hx |1,2,3,7,8,9-HXCDF

CDF  OCDF

OCDF

13C-1,2,3,7,8,9-HXCDF

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

OCDF

- 95 -




No.

15 1,2,3,7.8.9-Hx
CDF 1,2,3,4,8,9-HxCDF
16 PCB |CoPCB 3,3"4,4" ,5-PeCB(#126)
3 mono-orthoPCB Native
2,3",4,4" ,5-PeCB
(#118) 2,3",4,4",5,5"-HxCB 189 non-
(#167) Native orthoPCB
(#126 #16
9 Native )
17 1,2,3,7.8.9-Hx (
CDF
18 OCDF PCDD/F
6 Co-PCB
8
HT8
PCB
(
1 240 200 )
19 OCDF (13C-0CDD
10u 1
)
20 PCB (3,3",4,4"-TeCB PCB
#77)
#81 #77

H#T7

- 96 -




No.

21 PCB |2,3",4,4",5,5" #167
-HXCB(#167) #167
2,3,3",4,4",5,

5" -HpCB(#189) #189

22 PCB |3,4,4",5-TeCB
(#81)

23 0cDD

24 PCB |2,3,3",4,4",5- (
HxCB(#156) 2, ) RRF
3,3",4,4",5,5" PCB #156 #189
-HpCB(#189)

25 PCB |Hp,0C-

HpCB
GC/MS
1
26 HpCDD  OCDD (
)

27 (

0cDD  0C )
DF

28 PCB |2,3",4,4",5,5" #167

-HXCB(#167)
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No.

29

PCB

2,3,4,4"5-PeCB
(#114) "2,3,3
*,4,4" 5" -HXCB
(#156)

eCB5

2 HxCB4

60
13C#167

#156

30

PCB

2,3,4,4"5-PeCB
(#114)

31

PCB

1,2,3,7.8.9-Hx

COF 1,2,3,6,

7,8-HxCDF
Pe-,Hx-C

32

PCB

2".,3,4,4" ,5-Pe
CB(#114)

33

34

1,2,3,7.8.9-Hx
CDF 0CDD 0OCD
F

35

PCB

3,4,4" ,5-TeCB
(#81)

36

2,3,4,7,8-PeCD
F

5)

- 98 -

16




1)

Pg-TEQ/g

EQ/g

2)

3)

4)

5)

3/2.36

Ccv

15.

1

13.

9

44 9pg-TEQ/g
44 _1pg-TEQ/g

14.5

12.7

1SO 9001 1SO 14001

50

2 2 5

1.24 54.7/44.2

- 99 -

2.37
2.35pg-T

1SO 17025 MLA

50 100 100 500 500

5 10 10

16

4

1.20 2.8



11

1.12 1.
02 1.20 6 1.01 0.92 1.08 3
1.21 1 1.16 1
2
2
2
6)
8
70 110 70
70
70
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D)

5 20 209
20g
2 59 5 10g 10 20g 20g

8)
16
16 20 20
PCB
9)
3 177 137 4
19 2 18 5 1 2 1
2 177 160
3 15 1 2
1 177 154 2 22
3 2
1
1
10)
1 2p 1 177 120 2 5ul 52
2p 1 10p 1 5 1p 1 5 10p 1
10p 1
11)
10000 12000 10000 12
40 76.3 40 70 70
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11 15
15
TEQ
16
16
15 16
15
10 16
1)
30
1,2,3,7,8,9-HXCDF
93.3 13 14
10 30
15 16
15 16 Grubbs
16 16
@2)
10 30
14
15

10 7

11 15 4
pg-TEQ/g
16
11 15
15
15 11
Grubbs 11
16 11 11 15 16
11 16
1,2,3,7,8,9-HXCDF
10 13 15 16 CV 10
14 20 50
12
11
30 50
15 16
11 15 16
11
11 15
1,2,3,7,8,9-HXCDF 10 20
10 13 15 16
1,2,3,7,8,9-HXCDF
20 60
11 15 16

11
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15 16 Grubbs 11

15 16 16 10 20

3)
11
11 13
cv 10 30 14 20 50
15 16 10 20 11 13
4)
11 78.5pg/g C
vV 21.1 15 49.3 95.5pg/g 19.1 21.3 11
16 44 .2pg/g 14.8
11 1.25pg/g 27.3
15 1.23 5.03pg/g 17.1 19.6 16 2.36pg/g
14.2
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10 ( 61 | 75
( 59
11 ( ) 97 | 112 |
( 96
PCB( )
12 ( ) 62 | 140 |A
( ) 64
(
( 126
PCB( )
13 ( 153 | 165
PCB( )
14 ( 77 | 176 | A
PCB( )
( 81
PCB( )
( 83
PCB( )
( 73
PCB( )
15 ( 87 | 175 |A
PCB( )
( 88
PCB( )
( 88
PCB( )
( 87
PCB( )
16 ( 180 | 182
PCB( ) 178 13

- 104 -




ng/g Ccv
10 1,2,3,7,8,9-HXCDF 61 |[3.39 (2.3) 97.7
59 [2.89 (2.3) 66.5
1,2,3,7,8,9-HxCDF - |- 23.4 84.3
16 - |- 20.8 33.6
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 - |-
11 1,2,3,7,8,9-HXCDF 73 | 0.0127 (0.0078) 124.8
67 |[0.00870 (0.0060) 93.3
1,2,3,7,8,9-HXCDF - |- 26.4 77.0
16 - |- 21.4 31.6
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
13 1,2,3,7,8,9-HXCDF 153 | 4.09 (3.2) 73.8
136 | 3.18 (3.2) 30.1
1,2,3,7,8,9-HxCDF - |- 14.3 81.5
16 - |- 11.8 22.8
14 1,2,3,7,8,9-HXCDF 63 |[0.00153 (0.0014) 66.6
60 |[0.00136 (0.0014) 47.0
1,2,3,7,8,9-HxCDF - |- 29.2 146.0
16 - |- 22.4 68.0
1,2,3,7,8,9-HXCDF 63 |[0.00159 (0.00095) 234.7
60 |[0.000916 (0.00093) 41.9
1,2,3,7,8,9-HxCDF - |- 29.3 132.4
16 - |- 22.0 57.1
1,2,3,7,8,9-HXCDF 52 [0.000938 (0.00081) 76.6
49 |0.000783 (0.00080) 39.7
1,2,3,7,8,9-HXCDF - |- 24.8 63.0
16 - |- 18.1 57.7
1,2,3,7,8,9-HXCDF 54 | 0.000962 (0.00091) 52.5
52 [0.000882 (0.00090) 33.4
1,2,3,7,8,9-HXCDF - |- 28.1 64.8
16 - |- 17.7 50.1
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ng/g Ccv
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-HxCDF - |- 16.0 25.
16 - |- 12.9 25.
1,2,3,7,8,9-HXCDF 88 |[0.00371 (0.0032) 59.1
84 [0.00334 (0.0032) 26.2
1,2,3,7,8,9-HxCDF - |- 17.2 24.
16 - |- 10.8 24.
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.
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-HXCDF - |- 14.6 29.5
16 - |- 13.8 29.5
16 1,2,3,7,8,9-HXCDF 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 - |- 10.2 20.9
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Ccv

10 23.7 47.7
22.4 30.7
26.3 190.3
18.2 30.4
11 26.1 85.2
22.1 34.5
12 22.9 231.5
8.9 18.9
13 13.8 22.8
11.4 22.8
14 27.4 168.8
22.6 68.0
28.9 146.2
15.6 58.0
20.6 62.8
20.1 57.7
20.7 61.3
18.7 50.7
15 15.3 24.3
12.9 22.6
17.2 21.7
10.8 21.7
14.2 23.1
11.1 23.1
15.8 32.0
13.8 28.4
16 14.3 31.9
10.3 18.2

- 107 -

cv
11 45.7 152.7
21.1 64.8
12 19.7 509.9
13.6 29.9
13 63.5 261.1
12.2 21.6
14 23.1 115.0
19.8 32.3
47.5 679.1
13.1 43.9
23.8 712.4
17.5 40.2
38.1 179.8
15.8 50.3
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 49.4
10.9 16.4




ng/g

cV
10 61 |25.9 (26) 22.7
61 | 25.9 (26) 22.7
59 |0.112 (0.096) 81.1
54 | 0.0946(0.095) 19.2
11 96 | 0.0835 (0.081) 46.9
93 |0.0785 (0.081) 21.1
PCB 78 | 0.00139 (0.0013) 73.7
74 |0.00125 (0.0013) 27.3
78 | 0.0804 (0.082) 23.7
PCB 76| 0.0792 (0.082) 21.2
12 126 |0.00960 (0.0084) | 111.1
121 | 0.00839 (0.0084) 14.6
PCB 123 | 0.000636(0.00047) | 263.6
116 | 0.000474(0.00047) | 18.8
123 [ 0.0102 (0.0089) 107.3
PCB 118 | 0.00887(0.0088) 14.9
13 153 | 73.7 (14) 12.5
148 | 74.1 (74) 9.0
PCB 153 | 0.463(0.44) 67.1
151 | 0.467(0.44) 12.9
153 | 74.2 (75) 12.3
PCB 148 | 74.5 (75) 9.0
14 77 | 0.0278 (0.031) 32.4
77 | 0.0278 (0.031) 32.4
PCB 77 | 0.000861(0.00079) | 86.4
74 | 0.000758(0.00079) | 19.6
77 | 0.0288(0.031) 32.3
PCB 77 | 0.0288(0.031) 32.3
81 | 0.0207 (0.021) 31.9
79 |0.0200 (0.021) 24.1
PCB 81 | 0.000546(0.00048) | 57.1
75 | 0.000486(0.00048) | 12.9
81 |0.0214(0.022) 32.2
PCB 79 | 0.0206(0.021) 23.8
83 | 0.0144 (0.015) 28.5
83 |0.0144 (0.015) 28.5
PCB 83 |0.000346(0.00034) | 31.4
80 | 0.000347(0.00034) | 20.3
83 |0.0147(0.015) 28.0
PCB 83 |0.0147(0.015) 28.0
73 | 0.0137 (0.013) 33.4
70 |0.0129 (0.013) 20.2
PCB 73 | 0.000348(0.00028) | 118.7
66 | 0.000284(0.00028) | 18.0
73 | 0.0140(0.013) 33.3
PCB 70 | 0.0133(0.013) 20.2
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ng/g

cv
15 87 |0.0955 (0.094) 20.2
87 |0.0955 (0.094) 20.2
PCB 87 | 0.00502(0.0050) 20.2
85 | 0.00503(0.0050) 19.6
87 |0.101(0.099) 19.8
PCB 87 |0.101(0.099) 19.8
88 |0.0840 (0.083) 19.1
88 |0.0840 (0.083) 19.1
PCB 88 | 0.00399(0.0041) 19.8
87 | 0.00404(0.0041) 17.1
88 |0.0880(0.087) 19.0
PCB 88 | 0.0880(0.087) 19.0
88 | 0.0661(0.066) 21.3
88 | 0.0661(0.066) 21.3
PCB 88 | 0.00243(0.0024) 25.7
85 | 0.00239(0.0024) 17.9
88 | 0.0685(0.068) 21.0
PCB 88 | 0.0685(0.068) 21.0
87 |0.0505 (0.051) 23.4
84 |0.0493 (0.050) 20.1
PCB 87 |0.00125(0.0013) 23.0
86 | 0.00123(0.0012) 19.6
87 |0.0518(0.052) 23.3
PCB 84 |0.0505(0.051) 19.9
16 178 | 0.0441 (0.045) 15.6
177 | 0.0442 (0.045) 14.8
PCB 178 | 0.00235 (0.0024) 15.5
176 |0.00236 (0.0024) 14.2
178 | 0.0464 (0.047) 15.4
PCB 177 | 0.0466 (0.047) 14.6

16
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191
180
3 16
0 PCDF 16 Co-PCB 18
PCDD
PCDD
14.8
44 .2pg/g
pg/g
3/2.36
B(#81)
GC/MS

cv

178 13
178 33
15
PCDD 1
PCDF 1,2,3,7,8,9-HxCDF
14.2 14.6
2.36pg/g 46.6
1.24 54.7/44.2 1.20 2.8
3,4,47 ,5-TeC
20
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16

1,2,3,7,8,9-HxCDF 1,2,3,4,6,7,8-HpCDF

GC/MS

178

11

- 111 -
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