








1,3-

CFC12






1)

2)

PCDDs PCDFs
PCB DL-PCB " PCB g
TEQ
PCDDS  PCDFs 2,3,7,8- 17
17 PCDDS7 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  0CDD
PCDFs10 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-HpCOF 1,2,3,4,7,8,9-HpCDF 0CDF
PCDDs PCDFs

DL-PCB 12
12 4 3,3%,4,4"-TeCB 3,4,47,5-TeCB 3,37,



4,47 ,5-PeCB 3,3%,4,4",5,5"-HxCB 8 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"-HxCB 2,3,3",4,4",5,5"-HpCB

DL-PCB

TEQ PCDDs PCDFs DL-PCB TEQ
TEF WHO/IPCS 2006
1,3- 1,2,4-
1,3,5- CFC12
PRTR
1,2-
m,p- 0-
1,1- 1,2-
1,1- 1,2- p- 0-
1111212_ 1,1,1—
1,1,2- 1,2,4-
n_
PRTR
1- -1,1- (HCFC142b) (HCFC22)
(CFC114) 2,2- -1,1,1- (H
CFC123) 1,1- -1- (HCFC141b) 1,3- cis-
1,3- trans-1,3- HCFC225 1,1-
-2,2,3,3,3- (HCFC225ca) 1,3- -1,2,2,3,3-
(HCFC225chb) (CFC113)
(CFC11) ( )
1,2,4- 1,3,5-
m,p- 0-
1,3- cis-1,3- trans-1,3-



1)

70g/L
g/L
1L
Oml 500mL
1
g/L)
0.4
2)
100
160g
1
3)
100
50¢g
1

37.8g/L
10.5g/L
350L
160mg/L( 120mg/L)
50
50

63
1050g/L
50

57.5

120mg/L( 60m

100mg/L

500mL

100mL



4)

1,3- 11
1
5 1000
0.55ppm 10L
10 3
47L 10MPa
10L 50pL
0
( ) :0.55ppb 1,3- :0.11p
pb 1,2,4- :0.33ppb (CFC12):0.44ppb
:0.2ppb :0.05ppb
:0.6ppb :0.05ppb :0.04ppb
:0.04ppb 1,2- :0.05ppb :0.5ppb :1ppb
m,p- :0.5ppb o- :0.2ppb :0.05ppb :0.1ppb
p- :0.2ppb :0.1ppb :2ppb
(HCFC22):0.5ppb (CFC114):0.05ppb 1,1- 1-
(HCFC141b):0.1ppb (CFC113):0.1ppb
(CFC11):0.4ppb ( ):0.05ppb
0
100paL
150kPa



(133mg/L) *

200mg/L
45 mg/L 45 mg/L
108mg/L
25 mg/L 25 mg/L
180mg/L
( (7.5 mg/L)
30mg/L
( ) (3000mg/L)
3000mg/L
(
)
(
)
0.55 ppb 1.79 pg/m* | ( )
1,3- 0.11 0.248
*x 0.33 1.65
*** | CFC12 0.44 2.21
""""""" oo [(0.2) ppb | (L.0Dpg/m | ()
0.05 0.345
0.6 2.12
0.05 0.110
0.04 0.104
0.04 0.20
2 |o0s o jo20s |
0.5 ppb 2.21 pg/m® | ( )
1 2.10
*x 0.7 3.09
0.05 0.134
0 0
0.1 0.640
1,1- 0
1,2- 0
1,1- 0
1,2- 0
p- 0.2 1.22




( )
0- 0 ( )
0.1 0.433
1,1,2,2- 0
1,1,1- 0
1,1,2- 0
1,2,4- 0
i ) (7.66)
0
n- 0
HCFC142b [0 ppb | po/m® | (0 y
HCFC22 0.5 1.80
CFC114 0.05 0.355
HCFC123 0
HCFC141b 0.1 0.486
1,3- 0
HCFC225ca 0
HCFC225ch 0
CFC113 0.1 0.780
CFC11 0.4 2.29
( 0.05 0.197
o 1,2,4- 0.33ppb(1.65p1g/m’)
1,3,5- m,p- 0.5ppb(2.21pg/m’)
0- 0.2pph(0.883p1g/m’)
e o )
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Grubbs

Grubbs
( )
( ) *
5 4
11 10
12 8
""""""""""""""""" 28 | 22 (18.6)
15 9
18 ** 13
10 9
""""""""""""""""" 3| sy
41 (36) 34 (82.9)
3 1
1,3- 2 1
3 x** 3
2 1
CFC12
""""""""""""""""" 10 (6) | 6 (60.0)
* () ( )
o 0 2
o 0 1
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B A A
[2] 271 68 62
I e 280 | | 49
[4] 280 72 37
I e 235 | 67 | 37
w 237 | 55 | 42
[7]1 100 20 3
o ) R S S S
[8] 1 1 0
( )
[9] 67 14 0
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[1] 0
@ o
[ e o
[4] 0

|G e o
w o
[7] 0
o L U AT
[8] 0

( )

[9] 0
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JIS Z 8402-2 1S0 5725-2
Grubbs 2
Grubbs

Grubbs
Grubbs

1
2 Grubbs JIS Z 8402
1SO 5725
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= Grubbs
459 0 5 5 1.1( 1.1)
401 0 11 11 2.7( 2.7)
400 0 12 12 3.0( 3.0)
- >
Grubbs
Grubbs
(mg/L) (mg/L) (mg/L)
105 161 133
36.3 53.0 44 .6
20.6 27.9 24.3
= Grubbs
389 0 15 15 3.9( 3.9)
329 0 7 16 4.9( 2.1)
334 0 10 10 3.0( 3.0)
- >
Grubbs
Grubbs
(mg/L) (mg/L) (mg/L)
4.80 16.1 10.4
0 0.121 0.0506
5130 8430 6780
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Grubbs ( )
(ng/g9) | (ng/g) | (ng/g)
2,3,7,8-TeCDD 0.128 0.237 0.182
PCDDs |1,2,3,7,8-PeCDD 0.0792 |0.148 0.114
1,2,3,4,7,8-HxCDD 0.0109 [0.0244 [0.0176
1,2,3,6,7,8-HxCDD 0.0404 |0.0854 [0.0629
1,2,3,7,8,9-HxCDD 0.0399 [0.0815 [0.0607
1,2,3,4,6,7,8-HpCDD |0.0955 [0.230 0.163
0CDD 0.0576  [0.224 0.141
PCDFs |2,3,7,8-TeCDF 0.0193 |0.0420 [0.0307
1,2,3,7,8-PeCDF 0.00781 [0.0271 [0.0175
2,3,4,7,8-PeCDF 0.00919 (0.0187 [0.0139
1,2,3,4,7,8-HxCDF 0.00399 [0.0141 [0.00905
1,2,3,6,7,8-HxCDF 0.00682 [(0.0160 [0.0114
1,2,3,7,8,9-HxCDF 0.000121 [0.00200 |0.00106
2,3,4,6,7,8-HxCDF 0.00635 [0.0159 [0.0111
1,2,3,4,6,7,8-HpCDF |0.0167 |0.0403 [0.0285
1,2,3,4,7,8,9-HpCDF |0.00186 |0.00730 [0.00458
OCDF 0.00822 |0.0328 [0.0205
TeCDDs 27.0 53.7 40.3
PCDDs |PeCDDs 5.17 10.6 7.87
HxCDDs 1.26 2.60 1.93
HpCDDs 0.182 0.434 0.308
0CDD 0.0576  |0.224 0.141
PCDDs 35.1 66.1 50.6
PCDFs |TeCDFs 1.04 2.26 1.65
PeCDFs 0.221 0.407 0.314
HxCDFs 0.0681 |0.147 0.108
HpCDFs 0.0260 [0.0759 [0.0509
OCDF 0.00822 |0.0328 [0.0205
PCDFs 1.43 2.85 2.14
PCDDs+PCDFs 37.0 68.6 52.8
DL-PCB |3,4,4",5-TeCB 0.00445 |0.0100 [0.00724
3,3",4,4"-TeCB 0.0226 |0.0442 [0.0334
3,3"4,47,5-PeCB 0.00580 [0.0136 [0.00970
3,3",4,4",5,5"-HxCB |0.00116 [0.00377 |0.00246
2",3,4,4" ,5-PeCB 0.00117 [0.00264 |[0.00191
2,3",4,4" ,5-PeCB 0.0212 |0.0448 [0.0330
2,3,3",4,4"-PeCB 0.00663 (0.0218 [0.0142
2,3,4,4" ,5-PeCB 0.00128 [0.00356 |0.00242
2,3",4,47 ,5,56"-HxCB |0.00114 |0.00270 |[0.00192
2,3,3"4,4" ,5-HxCB 0.00199 [0.00505 |0.00352
2,3,3",4,4" ,5"-HxCB [0.00108 [0.00304 [0.00206
2,3,3",4,4",5,5"-HpCB|0.00135 [0.00314 [0.00224
DL-PCB 0.0385 [0.0673 [0.0529
0.0394 |0.0827 [0.0611
DL-PCB 0.0779 |0.150 0.114
TEQ PCDDs+PCDFs 0.245 0.403 0.324
DL-PCB 0.000612 |0.00149 (0.00105
TEQ(Total) 0.246 0.404 0.325
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*x *k
Grubbs

77 0 0 3 3 3.9( 3.9)

1,3- 76 0 0 2 2 2.5( 2.5)

42 1 1 1 2 4.9( 2.4)

CFC12 51 0 0 2 2 3.9( 3.9)

70 0 0 3 3 4.3( 4.3)

69 0 0 5 5 7.2(7.2)

68 0 0 1 1 1.5( 1.5)

64 2 2 2 4 6.3( 3.1)

66 1 1 2 3 4.5( 3.0)

63 0 0 4 4 6.3( 6.3)

1,2- 64 0 0 2 2 3.1( 3.1)

39 0 0 3 3 7.7(7.7)

34 0 0 3 3 8.8( 8.8)

41 0 0 0 0 0 (0 )

31 0 0 3 3 9.7( 9.7)
29 24

37 0 0 1 1 2.7( 2.7)
1,1- 30 29
1,2- 19 18
1,1- 29 27
1,2- 29 26

p- 31 2 2 1 3 9.7( 3.2)
0- 27 22

34 0 0 0 0 0 (0 )
1,1,2,2- 25 21
1,1,1- 31 28
1,1,2- 29 27
1,2,4- 23 21

42 0 0 5 5 11.9(11.9)
13 12
n- 4 0
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* *k *k
Grubbs
HCFC142b * 12 11
HCFC22 17 1 5.9( 5.9)
CFC114 33 4 12.1(12.1)
HCFC123 * 11
HCFC141b 13 0 2 15.4(15.4)
1,3- * 25 21
HCFC225ca * 11 9
HCFC225ch * 11 10
CFC113 35 5.7( 5.7)
CFC11 36 8.3( 8.3)
( ) 32 6.3( 6.3)
1 = >
Grubbs
0
3 G
Grubbs
(pg/m’) | (ug/m’) | (pg/m)
1.08 2.62 1.85
1,3- 0.130 0.352 0.241
0 3.29 1.61
(CFC12) 1.32 3.32 2.32
0.741 2.83 1.79
0.153 0.570 0.361
1.27 3.12 2.20
0.0172 0.240 0.128
0.0523 0.161 0.106
0.114 0.309 0.212
1,2- 0.0823 0.384 0.233

21 -




Grubbs
(pg/m’) | (pg/m) | (pg/m)
0.619 | 4.21 2.41
1.43 2.87 2.15
0 7.29 3.19
0.0691 | 0.208 | 0.138
0.201 | 1.19 0.697
1,1-
1,2-
1,1-
1,2-
p- 0.463 | 1.96 | 1.21
o-
0 | 1.10 | o0.476
1,1,2,2-
1,1,1-
1,1,2-
1,2,4-
9.87 |20.1 15.0
n-
HCFC142b
HCFC22 1.49 2.31 1.90
CFC114 0.212 ‘ 0.494 ‘ 0.353
HCFC123
HCFC141b 0.412 | 0.590 | 0.501
1,3-
HCFC225c¢a
HCFC225¢h
CFC113 0.403 | 1.23 0.819
CFC11 1.27 3.57 2.42
( 0.109 | 0.316 | 0.212
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(Y
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0.5

S.D.

S.D.

0.75

cv

Ccv
S.D. CV

S.D.



S.D. CV %
( )
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
459 | 133 10.1 .6 31.0 182 132
454 | 133 7.38 .5 115 159 132 -
401 | 44.7 5.14 11.5 10.1 124 447
390 | 44.6 2.20 4.9 36.9 51.6 447 45
400 | 24.7 7.75 31.3 5.68 115 243
388 | 24.3 0.956 3.9 20.8 27.6 24.3 25
ND
* CV %
S.D. CV %
(mg/L)
454 1.92 1.4 4.2 0.5
390 0.903 2.0 6.3 0.7
388 0.387 1.6 6.1 0.4
n=3 ND
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S.D. CV %
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
389 10.2 2.26 22.2 0.0690 18.7 10.5
374 10.4 1.49 14.3 4.90 15.6 10.5
320 0.0544 0.0329 | 60.5 0.00221 | 0.330 0.0502
313 0.0506 0.0188 | 37.1 0.00221 | 0.119 0.0498
334 6740 1120 16.6 0.00696 | 17300 6830
324 6780 441 6.5 5250 8230 6840
ND
CV %
S.D. CV %
(mg/L)
3 374 0.463 4.4 0 23.7 3.2
3 313 0.00645 12.7 0 71.3 3.6
3 324 246 3.6 0 30.5 0.9
n==3 ND
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S.D. CV %
(ng/g9) | (ng/g9) (ng/7g9) | (ng/g) | (ng/g9)
2,3,7,8-TeCDD 123 |1 0.182 0.0157 8.6 [ 0.15 0.23 0.180
123 |1 0.182 0.0157 8.6 ]0.15 0.23 0.180
1,2,3,7,8-PeCDD 123 1 0.114 0.0113 9.9 0.077 0.16 0.115
1211 0.114 0.0101 8.8 0.086 0.14 0.115
1,2,3,4,7,8-HxCDD 123 1 0.0183 | 0.00716 39.2 ({0.013 0.094 | 0.0180
122 | 0.0176 | 0.00196 11.1 | 0.013 0.023 | 0.0180
1,2,3.6,7,8-hcop | | 123 | 0.0629 | 0.00653 | 10.4 | 0.045 |0.081 |0.0630
123 | 0.0629 | 0.00653 10.4 | 0.045 0.081 | 0.0630
1,2,3,7,8,0-hcop | | 123 | 0.0605 | 0.00635 | 10.5|0.039 | 0.080 |0.0605
122 | 0.0607 | 0.00605 10.0 [ 0.043 0.080 | 0.0605
1,2,3,4,6,7,8 123 | 0.164 0.0210 12.9 (0.11 0.25 0.165
-HpCDD 122 | 0.163 0.0196 12.0 ({0.11 0.20 0.165
0cDD 123 | 0.141 0.0241 17.1 ] 0.062 0.22 0.140
123 | 0.141 0.0241 17.1 | 0.062 0.22 0.140
2,3,7,8-TeCDF 123 | 0.0307 | 0.00329 10.7 | 0.021 0.039 | 0.0310
123 | 0.0307 | 0.00329 10.7 | 0.021 0.039 | 0.0310
1,2,3,7,8-PeCDF 123 |1 0.0175 | 0.00280 16.0 | 0.011 0.024 | 0.0175
123 | 0.0175 | 0.00280 16.0 | 0.011 0.024 | 0.0175
2.3.4,7,8-Pec0F | | 123 | 0.0139 | 0.00146 | 10.5|0.0084 |0.018 |0.0140
122 | 0.0139 | 0.00137 9.9 ]0.011 0.018 | 0.0140
1,2,3,4,7,8-HXCDF 123 | 0.00905 | 0.00147 16.2 1 0.0054 | 0.014 | 0.00900
123 | 0.00905 | 0.00147 16.2 | 0.0054 | 0.014 | 0.00900
1.2,3.6,7,8-hCOF | | 122 | 0.0115 | 0.00143 | 12.4 | 0.0078 |0.017 |0.0114
1211 0.0114 | 0.00134 11.7 { 0.0078 | 0.015 | 0.0115
1,2,3,7.8,9-hc0F | | 113 | 0.00111 | 0.000414 | 37.3 | 0.00037 | 0.0039 | 0.00100
110 | 0.00106 | 0.000276 | 26.0 | 0.00037 | 0.0020 | 0.00100
2,3,4,6,7,8-hC0F | | 123 | 0.0112 | 0.00177 | 15.8 | 0.0045 |0.019 |0.0110
120 | 0.0111 | 0.00139 12.5(0.0075 |0.015 | 0.0110
1,2,3,4,6,7,8 123 1 0.0285 | 0.00471 16.5 ( 0.0033 [ 0.047 | 0.0290
-HpCDF 119 | 0.0285 | 0.00344 12.1(0.018 0.037 | 0.0290
1234789 | | 122 | 0.00464 | 0.00105 | 22.6|0.0015 |0.010 | 0.00460
-HpCDF 119 | 0.00458 | 0.000793 | 17.3 | 0.0020 | 0.0070 | 0.00460
OCDF 122 | 0.0206 | 0.00376 18.2 { 0.0090 | 0.034 | 0.0205
121 | 0.0205 | 0.00357 17.4 { 0.0090 |[0.031 | 0.0205
ND




S.D. CV %
(ng/g9) | (ng/g9) (ng7g9) | (ng/g) | (ng/9)
TeCDDs 123 | 40.3 3.87 .6 |32 51 40.0
123 | 40.3 3.87 .6 |32 51 40.0
PeCDDs 1231 7.93 0.906 11.415.4 12 7.85
121 | 7.87 0.784 10.0 | 5.4 10 7.85
HXCDDs 123 | 1.94 0.208 10.7 | 1.4 2.8 1.95
122 11.93 0.194 10.0 1.4 2.4 1.95
HpCDDs 123 | 0.309 0.0390 12.6 | 0.21 0.46 0.310
122 | 0.308 0.0367 11.9(0.21 0.38 0.310
0CDD 123 | 0.141 0.0241 17.1 | 0.062 0.22 0.140
123 | 0.141 0.0241 17.1 | 0.062 0.22 0.140
PCDDs 123 | 50.5 4.79 5132 61 50.0
122 | 50.6 4.50 L9141 61 50.0
TeCDFs 123 | 1.67 0.217 13.0 | 1. 2. 1.65
121 | 1.65 0.177 10.7 | 1. 2. 1.64
PeCDFs 123 | 0.316 0.0301 .510.24 0.42 0.315
121 | 0.314 0.0271 .6]0.24 0.37 0.312
HXCDFs 123 | 0.108 0.0134 12.4 | 0.063 0.17 0.110
121 | 0.108 0.0115 10.7 | 0.080 0.13 0.110
HpCDFs 123 | 0.0531 | 0.0228 43.010.028 0.29 0.0520
121 | 0.0509 | 0.00726 | 14.3 | 0.033 0.067 0.0515
OCDF 122 | 0.0206 | 0.00376 | 18.2 | 0.0090 |[0.034 0.0205
121 | 0.0205 | 0.00357 | 17.4|0.013 0.030 0.0205
PCDFs 1231 2.16 0.247 11.411.6 3.4 2.13
121 2.14 0.207 .711.6 2.7 2.10
123 | 52.7 4.86 .2 |35 63 52.0
PCDDs PCDFs 122 | 52.8 4.59 .7 143 63 52.0

- 27 -

ND




5.D. cV %
(ng/g9) | (ng/g9) (ng/9) | (ng/g9) | (ng/9)
3,4,4",5-TeCB 123 | 0.00752 | 0.00268 | 35.7 | 0.0042 [0.035 | 0.00735
119 | 0.00724 | 0.000812 | 11.2 | 0.0047 | 0.0089 | 0.00730
3,3%44°Tecs | | 123 [0.0343 |0.00798 | 23.3 [0.020 |0.11  |0.0335
118 | 0.0334 |0.00314 | 9.4|0.026 |0.043 |0.0330
3,3% 4,4, 5-PeCB 122 [ 0.00991 | 0.00263 | 26.5|0.0069 |0.036 | 0.00963
121 | 0.00970 | 0.00113 | 11.7 | 0.0069 | 0.013 | 0.00960
3,3%,4,4%,5,5° 119 | 0.00285 | 0.00204 | 71.4|0.0015 [0.023 | 0.00245
HxCB 108 | 0.00246 | 0.000384 | 15.6 | 0.0015 | 0.0037 | 0.00240
2°,3,4,4,5-PeCB 120 | 0.00201 | 0.000819 | 40.7 [ 0.0009 | 0.010 | 0.00190
113 | 0.00191 | 0.000216 | 11.3 | 0.0012 | 0.0025 |0.00190
2,3%,4,4%,5pecB | | 122 [0.0377 |0.0354 | 93.8 [0.026 |0.41  |0.0330
116 | 0.0330 |0.00344 | 10.4|0.026 |0.043 |0.0324
2,3,3",4,4"pecB | | 122 [0.0165 |0.0170 |103 |0.0079 | 0.20 | 0.0140
116 | 0.0142 |0.00221 | 15.6|0.0079 [0.021 | 0.0140
2,3,4,4,5-pecc8 | | 120 | 0.00267 | 0.00179 | 67.0 [0.0014 | 0.021 | 0.00240
114 | 0.00242 | 0.000333 | 13.8 | 0.0014 | 0.0032 | 0.00240
2,3%4,4%5,5° 118 | 0.00216 | 0.00172 | 79.5|0.0013 [ 0.020 | 0.00190
HxCB 110 | 0.00192 | 0.000229 | 11.9 | 0.0013 | 0.0025 | 0.00190
23,374,475 | | 121 |0.00444 | 0.00590 |133 |0.0022 | 0.056 | 0.00350
HxCB 112 | 0.00352 | 0.000448 | 12.7 | 0.0022 | 0.0050 | 0.00350
2,3,3"44"5° | | 118 |0.00216 | 0.000800 | 37.1 [0.0014 | 0.0097 | 0.00200
HxCB 115 | 0.00206 | 0.000286 | 13.9 | 0.0014 | 0.0030 | 0.00200
2,3,3",4,4,5.5" 119 | 0.00232 | 0.000643 | 27.7 | 0.0014 | 0.0085 | 0.00225
HpcB 116 | 0.00224 | 0.000262 | 11.7 | 0.0014 | 0.0030 | 0.00222
- 123 [ 0.0536 |0.00979 | 18.3]0.033 |0.14 | 0.0530
117 | 0.0529 |0.00420 | 7.9]0.043 |0.065 |0.0530
- 122 [ 0.0701 [0.0635 | 90.7]0.035 [0.73 | 0.0610
114 | 0.0611 | 0.00633 | 10.4|0.045 |0.083 | 0.0605
- 123 0.124 |0.0712 | 57.6|0.058 |0.87 | 0.110
(oL-PCB) 115 | 0.114 | 0.0105 9.2|0.078 |0.14 |0.110
1 ND
)
DL-PCB
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S.D. CV %
(ng/7g9) | (ng/9) (ng7g9) | (ng/g) | (ng/9)
PCDDs PCDFs 123 [ 0.325 0.0242 7.510.27 0.41 0.325
122 |1 0.324 0.0230 7.110.27 0.38 0.325
DL-PCB 123 { 0.00103 | 0.000219 | 21.1 | 0.00036 | 0.0019 | 0.00100
119 | 0.00105 | 0.000128 | 12.2 | 0.00077 | 0.0014 | 0.00103
(PCDDs  PCDFs) 123 | 0.326 0.0241 7.4 10.27 0.41 0.325
(DL-PCB) 122 |1 0.325 0.0230 7.110.27 0.38 0.325
ND
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2,3,7,8-TeCDD 2 0.188
1,2,3,7,8-PeCDD 2 0.120
1,2,3,4,7,8-HxCDD 2 0.0201
1.2.3.6,7.8-0000 | | 2 |o0.0651 |
1,2.3.7.8,0-¢0 | | 2 |o0.0528 |
1,2,3,4,6,7,8 2 0.164

-HpCDD

0cDD 2 0.132
2,3,7,8-TeCDF 2 0.0299
1,2,3,7,8-PeCDF 2 0.0179
2.3.4.7,8-Pe00F | | 2 |o.0160 |
1,2,3,4,7,8-HXCDF 2 0.00844
1.2.3.6,7.8-0C0F | | 2 [0.0102 |
1,2,3.7.8,0-HC0F | | 2 |o0.00118 |
2.3.4.6,7.8-0C0F | | 2 |0.0126 |
1,2,3,4,6,7,8 2 0.0276
-HpCDF

1284780 | | 2 [0.00519 |
-HpCDF

OCDF 2 0.0189

- 30 -

ND



PCDDs PCDFs

(ng/9)

TeCDDs 2 38.8
PeCDDs 2 8.41
HxCDDs 2 1.90
HpCDDs 2 0.318
0cDbD 2 0.131
PCDDs 2 49.8
TeCDFs 2 1.56
PeCDFs 2 0.345
HxCDFs 2 0.115
HpCDFs 2 0.0555
OCDF 2 0.0189
PCDFs 2 2.10

2 51.8

1
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ND



3,4,4",5-TeCB 2 0.00719
3.3 44T || 2 | 0.0323 |
3,3",4,4",5-PeCB 2 0.00921
3,3",4,4",5,5" 1 0.00225
-HXCB
2",3,4,4" ,5-PeCB 2 0.00199
2,374,407 5pec8 | | 2 | 0.0301 |
23,8 4.47pec8 | | 2 | 0.0141 |
2.3.4.475pe08 | | 2| 0.00211 |
2,3",4,4",5,5" 1 0.00163
-HxCB
2884405 || 1| 0.00338 |
-HxCB
2384405 || 2| 0.00190 |
-HxCB
2,3,3",4,4",5,5" 2 0.00230
-HpCB

* 0.0503

* 0.0564

* 0.110
(DL-PCB)
1
9

DL-PCB
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ND



(ng/9)

PCDDs  PCDFs 0.333
DL-PCB 0.000960
0.338

(PCDDs  PCDFs)
(DL-PCB)

- 33 -

ND



S.D. CV % ( )
(mg/m) | (pg/m) (bg/m) | (uo/m’) | (ug/m’) | (ug/n’)

( )

77 | 1.88 0.476 25.2 0.162 4.73 1.82

74 | 1.85 0.235 12.7 1.36 2.55 1.81 1.79
1,3- 76 | 0.241 0.0499 20.7 0.0199 0.474 0.239

74 | 0.241 0.0338 14.0 0.163 0.335 0.239 0.248

41 | 1.72 0.853 49.7 0.0254 5.81 1.56

40 | 1.61 0.553 34.3 0.0254 2.71 1.54 1.65

51 | 2.32 0.527 22.8 0.167 4.41 2.31

49 | 2.32 0.320 13.8 1.64 3.17 2.31 2.31
(CFC12)
( )

70 | 1.82 0.783 42.9 0.172 7.33 1.80

67 | 1.79 0.323 18.1 1.04 2.48 1.80 (-)
""""""" 69 |0.388 |0.180 | 46.5 |0.0321 |1.63  |o0.350 |

64 | 0.361 0.0647 17.9 0.250 0.556 0.346 0.345
""""""" 68 |2.17 | o0.374 | 17.3 |o.1r5s |30 |2.16 |

67 | 2.20 0.285 13.0 1.41 3.01 2.16 2.12
””””””” 62 |0.134  |o0.0452 | 33.8 |0.0198 |0.29 |o0.123 |

60 | 0.128 0.0348 27.1 0.0198 0.235 0.121 0.110
””””””” 65 | 0.106 | 0.0232 | 21.8 |0.0098 |0.192 |o0.105 |

63 | 0.106 0.0169 15.8 0.0746 0.156 0.105 0.104
””””””” 63 | 0.219 | 0.0669 | 30.6 |0.0170 |o0.604 |o0.201 |

59 | 0.212 0.0307 14.5 0.148 0.281 0.211 0.200
1.2- || 64 |0.232 | o0.0578 | 24.9 |o0.0174 |o0.406 |o0.227 |

62 | 0.233 0.0469 20.1 0.159 0.356 0.227 0.206
( )

39 | 2.60 1.27 48.8 0.275 7.26 2.28

36 | 2.41 0.600 24.9 1.30 4.17 2.27 2.21
””””””” 34 |2.17 |o.s80 | 26.7 |o0.0175 |4.10 |20 |

31 | 2.15 0.246 11.4 1.71 2.83 2.10 2.10
””””””” 41 319 |1.35 | 42.1 |o0.489 | 7.25 |30 |

41 | 3.19 1.35 42.1 0.459 7.25 3.04 3.09
””””””” 31 |0.163 | 0.143 | 87.8 |o0.0107 |o0.903 |o.136 |

28 | 0.138 0.0241 17.4 0.0978 0.189 0.136 0.134
””””””” "5 |0.0227 |0.0150 | 66.2 |0.00870 |0.0474 |0.0203 |

0
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S.D. CV % ( )
(pg/m) | (pg/m) (bg/m) | (uo/m’) | (ug/m’) | (ug/n’)
( )
37 | 0.680 0.195 28.7 0.0520 1.13 0.652
36 | 0.697 0.166 23.8 0.496 1.13 0.654 0.640
11| 1 o0 |- | - ] - -
0
1.2- || 1 oo |- | - ] - -
0
11 | 2030 |- [ - ] - -
0
12- || 3 |0.0195 |0.0185 | 94.9 |o0.00289 |0.0385 |o0.0162 |
0
PR 20 |1.25 | 0.315 | 25.3 |o0.821 |2.20 | 119 |
28 | 1.21 0.261 21.5 0.821 1.88 1.17 1.22
o | ] 5 |0.0853 |0.098 |116 |0.00010 |0.218  |o0.0243 |
0
""""""" 34 | 0.476 | 0.200 | 44.0 |0.0461 |1.04  |o0.426 |
34 | 0.476 0.209 44 .0 0.0461 1.04 0.426 0.433
1i2- | 4 |0.035 |o0.0465 |131 |o0.00322 |0.104 |o0.0175 |
0
111 | 3 |o0.0152 |o0.00114 | 75.2 |0.00200 |0.0220 |o0.0216 |
0
11,2- || 2 loows |- [ -] - e
0
124 || 2 loss |- [ -] - -
0
””””””” 42 |15.8 | 4.50 | 28.5 |1.44  |28.4  |148 |
37 | 15.0 1.71 11.4 12.4 19.9 14.6 (-)
""""""" 1o |- | - - - o
0
| 4 |o.341  |o.0791 | 23.2 |0.265 |0.432 |o0.3338 |
0
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S.D. CV % ( )
(pg/m) | (pg/m) (bg/m) | (uo/m’) | (ug/m’) | (ug/n’)
( )
HCFC142b 1 |0.0134 - - - - -
0
Werc22 || 17 |18 | 0.398 | 21.9 |0.3%0 |2.16 | o1 |
16 | 1.90 0.160 8.4 1.58 2.16 1.93 1.80
crc14 || 33 |0.567 | 1.16 | 204 | 0.0296 |6.98 | 0.350 |
29 | 0.353 0.0486 13.8 0.272 0.483 0.350 0.355
HeFc123 | | 2 o040 |- [ -] - -
0
HeFC141b | | 13 |0.495 | 0.0853 | 17.2 |o0.274 |o0.e49  |o0.484 |
11 | 0.501 0.0378 7.6 0.454 0.555 0.484 0.486
13- | 4 |o.192  |o.331  |172  |o.0150 |o.e88 |o0.0333 |
0
WeRc225¢ || 200 |- -] -] e
a 0
Werc225¢ || 1000 |- |- ] -] e
b 0
crc113 || 35 |0.817 | 0.222 | 27.1 |o0.0636 |1.50 | 0.783 |
33 | 0.819 0.141 17.2 0.587 1.12 0.783 0.780
crcir || 36 |2.35 | 0.727 | 30.9 |0.172 |4,39 | 231 |
33 | 2.42 0.389 16.1 1.61 3.33 2.38 2.29
””””””” 32 |0.212  |o0.0s90 | 27.8 |o0.0161 |0.393 |o0.204 |
( ) 30 | 0.212 0.0356 16.7 0.160 0.309 0.204 0.197
1 ND
2 0
3
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1.0
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80
70
60
50
40
30
20
10

446my/L)

243my/L)
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80
70
60
50
40
30
20
10

0.0

0.5

1.0 2.0 2.35
15

1
104mg/L)

80
70
60
50
40
30
20
10

1.0 20 2.35
15

1
0.0506mg/L)

80
70
60
50
40
30
20
10

6780mgy/L
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23,7,8-TeCDD

80
70
60 [
50
40
30
20

05 15

1
0.182npg/g

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

80

60 -
50
40 -
30
20
10

0.0176n¢/g

12,3,7,89-HxCDD

80
70
60 -
50
40 -
30
20
10

10 2.0

1
0.0607ng/g

OoCDD

80
70 [
60
50
40 -
30
20
10

1.0 20 235
05 15

1
0.141ng/g
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80
70
60
50
40
30
20
10

1,2,3,7,8-PeCDD

R R R R R S S S SR

1.0 20 235
15

1
0114n¢/g

80
70
60
50
40
30
20
10

12,3,6,7,8-HxCDD

0.0629ng/g

80
70
60
50
40
30
20
10

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

05

1.0 20 235
15

1
0.163n¢/g




23,7,8-TeCDF

80

60
50
40 |
30
20
10

1.0 20 235

0.0307n¢/g

2,3,4,7,8-PeCDF

80
70 -
60 [
50
40
30
20 -
10

05

1.0 20 235
15

1
00139n¢/g

1.2,3,6,7,8-HXCDF

80
70
60 [
50
40
30
20
10

0.0

05

15

00114ng/g

2,3,4,6,78-HxCDF

80
70
60
50 [
40
30

10

0.0

05

1.0 20 235
15

00111ng/g

12,34,7,8,9-HpCDF

80
70
60
50
40
30

0.0

05

10 20 235
15

1
0.00458ng¢/g

80
70
60
50
40
30
20
10

1,2,3,7,8-PeCDF

0.0 1.0 20 235
05 15

0.0175n¢/g

80
70
60
50
40
30
20
10

12.3,4,7,8-HxCDF

0.0 1.0 20 235
05 15

0.00905ng/g

80
70
60
50
40
30
20
10

12,3,7,8,9-HXCDF

0.0 1.0 20 235
05 15

0.00106ng/g

80
70
60
50
40
30
20
10

1.2,3,4,6,7,8-HpCDF

0.0 1.0 20 235
05 15

0.0285npg/g

80
70
60
50
40
30
20
10

OCDF

0.0 1.0 20 235
05 15

0.0205n¢/g
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80
70
60
50
40

TeCDDs

80
70
60
50
40

HXCDDs

1.93n¢/g

80
70
60
50
40
30
20
10

OCDD

05

1.0
15

1
0.141ng/g

PeCDDs

80

7.87Tng/g

HpCDDs

80

0.308ng/g

PCDDs

80

60 -
50
40
30
20
10

10 20 235

506ng/g
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TeCDFs

80

1.65n¢/g

HXCDFs

80
70
60
50 -
40
30
20
10 -

0.0

1.0 20 235
05 15

0.108ng/g

OCDF

80

60 -
50
40
30
20
10

1.0 20 235
05 15

1
0.0205ng/g
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PeCDFs

80
70
60 -
50
40
30
20 -

05 ' 15

1
0.314ng/g

HpCDFs

80
70
60
50
40
30
20

0.0

10 20 235
05 15

0.0509n¢/g

PCDFs

80

60 -
50
40
30
20
10

10 20 235

2.14n¢/g




PCDDs+PCDFs

33'4,4'-TeCB

80

70

60 I

50 [

40

30

20

10 [

0 et e

0.0 1.0 20 2.35
05 15
1
52.8n¢/g
34,45-TeCB

80 80
70 70
60 - 60 [
50 -
40
30
20

1.0 20 235
05 15

1
0.0334ng/g

33'4,4'55-HxCB

0.0 1.0 20 235 0.0
05 15
1
0.00724ng/g
33'4,4'5-PeCB
80 80
70 | 70 F
60 [ 60
50 | 50 |
40 | 40 |
30 | 30 |
20 | 20
10 F 10 F
0 — 0
0.0 1.0 20 235 0.0
05 15
1
0.00970ng/g

1.0 20 235
05 15

1
0.00246ng/g
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80
70
60
50
40
30
20
10

2'3,4,4'5-PeCB

0.0

05

1.0 20 2.35
15

1
0.00191ng/g

80
70
60
50
40
30
20
10

23,344'-PeCB

0.0

05

1.0 20 2.35
15

1
0.0142n¢/g

80
70
60
50
40
30
20
10

23'4,4'55-HxCB

0.0

05

pe—— el

1.0 20 2.35
15

1
0.00192ng/g

80
70
60
50
40
30
20
10

23,3,4,4'5'-HxCB

05

10 20 235
15

1
0.00206n¢/g
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80
70
60
50
40
30
20
10

23'4,4'5-PeCB

0.0 1.0 20 2.35
05 15

1
0.0330ng¢/g

80
70
60
50
40
30
20
10

23,44'5-PeCB

0.0 1.0 20 2.35
05 15

1
0.00242n¢/g

80
70
60
50
40
30
20
10

2,3,3'4,4',5-HxCB

el b bl

0.0 1.0 20 2.35
05 15

1
0.00352ng/q)

80
70
60
50
40
30
20
10

23,3'4,4'55'-HpCB

PSSR S S T SR W T W

0.0 1.0 20 2.35
05 15

1
0.00224n¢/g




PCB

80
70 |
60 [
50 |
40
30
20 |

20 2.35
15
1
0.0529n¢/g
PCB
80
70

0.0611ng/g

DL-PCB ( )

80

60 [
50 [
40
30
20

05 ' 15

1
0.114ng/g
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(PCDDs PCDFs)

80
70 |
60
50
40
30
20

20 2.35
1
0.324n¢/g
(DL-PCB)
80
70
60 [
50 [
40
30
20
10
0 —— e
0.0 1.0 20 2.35
05 15
1
0.00105n¢/g
20 2.35
1
0.325n¢/g




1.0 2.0 235

1.85p49/m3)

80
70
60
50
40
30
20
10

1,3-

1.0 2.0 235
0.5 1.5

1
0.241p4g/m3)

80
70
60
50
40
30
20
10

1.0 20 235
0.5 1.5

1.61jg/m3)

80
70
60
50
40
30
20
10

CFC12

1.0 2.0 235
0.5 1.5

1
2.32}a9/m3)
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0.0
05

10

20 235
15

1
1.79p49/m3)

05

10

20 235
15

1
0.361 g/ m3)

80
70

50
40
30
20
10

05

1.0

20 235
15

1
2.20p49/m3)

10

20 235
15

1
0.12849g/m3)
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80
70
60
50
40
30
20
10

0.0 1.0
05 15

1
0.106 g/ m3)

20 2.35

80
70
60
50
40
30
20
10

1
0.212pag/m3

80
70
60
50
40
30
20
10

1,2-

20 2.35
05 15

0.233pag/m3




80

70
60 [
50 ¢
40
30
20
10 -h s
0
0.0 1.0 20 235
05 15 05 15
1 1
2.41pag/m3) 0.700p4g/m3)
p_
80 [ g0 F
70 | 70 F
60 [ 60 |
50 ' 50 - +
40 40 |
30
30
20 | 20 C
10 | 13
0
0.0 10 20 235 0.0 o5 1.0 s 20 2.35
05 15 E .
1 1
2.15p19/m3) 1.21p4g/m3
80 [ 80 F
70 | 70 F
6or * 60 - .
50 50 |
40 40
30 30 F
20 | 20
10 | .-d.. 10 | .‘. a
0
° 0.0 1.0 20 235 0.0 1.0 20 2.35
' 05 ' 15 R 05 15
1 1
3.19p19/m3) 0.476)19/m3
80 [ 80 F
70 70
sor . 60 -
ig i 50
30 | 40
20 | 30
10 | 20
0 10 F
0.0 1.0 20 2.35 0
05 15 0.0 10 20 2.35
1 05 15
0.1381ug/m3) 1
15.0p19/m3
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HCFC22

CFC113
80 80
70 N 70
60 60 [
50 50 L
40 40 |
30 30
20 20
10 10
0 . e 0 oo v TREYT
A 1. 2 2. ! | A .
00 05 0 15 0 ¥ 05 15
1 1
1.90p49/m3) 0.819j1g/m3)
FCl14
CFC CFC11
80 80
70 70
60 [ . 60
50 50 4
40 - 40
30 30
20 20
10 10
0 0
0.0 1.0 20 2.35 0.0 1.0 20 235
05 15 05 15
1 1
0.353jug/m3) 2.42149/m3)
1,1- 1- HCFC141b
80 [ 8o
70 70 |
60 + 60
50 50 | L
40 | 40
30 30
20
20 0 -
10 0 e em
0 0.0 1.0 20 2.35
0.0 05 1.0 15 20 2.35 05 15
1 1
0.5011g/m3) 0.212p1g/m3

51




1)

2)

Grubbs

459
133mg/L
0.95 1.05
30
mg /L
5
7mL
10mL

cv 5.5

70

- 52 -

Grubbs

JIS K 0102 17

cv 1.4

133mg/L

6)
5mL



A Grubbs( AgNOs Cl (10mL)
) Cl
B Grubbs( ( ) 17mL
)
7mL
C Grubbs( CcoD
) coD 124mg/
L ( 31mg/L)
D Grubbs( 128mg/1 182mg/1
)
E Grubbs(
) 20 5mL
3
5mL
1
133mg/L CV6.5 133mg/L CV5.
2
2)
3)
4)
20 2

- B3 -



5)

6)

7)

13

8)

9)

4 6mL

3
2 2
11mg/L
5 8ml
5 5mL
9
80
95 100
4.5 6.5mL

Cv2 cv
5
4.5 6.5mL
100mL
130mg/L
7mL
4.5mL 4.5>%1000><0.2-+133=6.
10mL 5mL 3 10mL
10mL
(200g/L)
1000g/L 500g/L
15 30 3
100 95
4mL 6mL

7mL
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0.1 0.75mL 0.75mL
1.0mL
/ 0.01 0.05 0.0
5 0.10 0.10 0.50 0.10 0.50
9 13
9 13 10mg/L 21
100mg/L
13 21
9 13 21 cob coD
CV 5.5 6.0
cob S.D. CV %
(mg/L) (mg/L)

9 491 | 9.49 1.25 13.2
481 | 9.42 0.545 5.8

13 517 | 8.47 27.4 323.9
505 |5.17 0.312 6.0

21 459 | 133 10.1 7.6
454 | 133 7.83 5.5

9
13 21
459
5
133mg/L 5.5
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1)

bs

/L

mg/L

CFA

Grubbs
1.7

2)
Grubbs

401 coD
11 2.7
390 44.6 mg/L
cv 4.9
345 401
12
CFA 31
31
345
12 3 25
cv
11
3
3

- 57 -

86

Grub
1
45 mg
2.2
CFA
6
n=3
2.0



A Grubbs

B Grubbs

C Grubbs 2
D Grubbs

E Grubbs

F Grubbs

G* Grubbs

H Grubbs

1 Grubbs

J* Grubbs

K Grubbs
1)
2)

342/390=88

4.6

- 58 -




3)

CFA 43.9 4
4_7mg/L 39.2 mg/L
3
9.9 3.5 5.8
4)
9
20 mg/L
15mg/L 25mg/L 1
5)
JIS
120
339 254
73 44.7 mg/
L 5.0 4.0
16
JIS
6)
10 253 76 10 30
75 23 30
47.4 mg/L 3
7
25 75
215 75 100
96 96 <25
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11

1.35 mg/L 1
35mg/L 100
11 501
21 4.2 1.37 mg/L
9.3
380
76 69 14
13 0.40 mg/L
20 mg/L 50 11
100 1
11 491 34 6.9
0.415 mg/L 9.3 11

44.6 m

g/L 45 mg/L 2.0 4.9
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1)

Grubbs
12

25 mg/L

56 mg/L

JIS

2)
Grubbs

12

CFA

400

388

14

CoD
12

cv

- 61 -

13

3.9
302

Grubbs

3
24.3 mg/L
400
3.0
cv

67

3.0

76

n=3
1.6

0.9

17



A Grubbs
0.2259
0s-N
B Grubbs
C Grubbs
D* Grubbs
E Grubbs
27.3 mg/L
F Grubbs
G* Grubbs
H Grubbs
| Grubbs
J* Grubbs
K Grubbs
L Grubbs

- 62 -




1)

5.5 2.7
2)
2 363/388=94
2 5 5
3)
n=13 Ccv=7.0
n=65, 4.3
=293, 3.6
4)
4
5)
100 2
10 50
167/289=58 100
50 100 20
23.9 mg/L 5 10 10 50 24.3 mg/L
6)

- 63 -



7)

10
25 75 70
25
10 10 11
10
5:3 0.8 mg/L 348
42 12 3.0
25mg/L 0.79
2 mg/L 5.7
51
28
5 6
— 10
100
11
0.50 m
g/L 11 504
33 6.5 0.500mg/L
7.1
10
10 11
25 mg/L
3 24.3 mg/L
1.6 3.9
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10

51

10

28 17
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1)

389
15
2
/L 14.3
10.0
2 ICP
1 1
ICP
mg/L
13 15
2)

Grubbs

10.3

10mg/L

19
178
ICP

10.7mg/L

Grubbs
13
3.9
4.80mg/L 16.1mg/L
126
3 1
66 2
ICP
1
1
6
1 1
4 2

- 66 -

10.4mg

11.7



Grubbs( ICP ( )

)

500ml 520
ml

Grubbs( ICP

)
Grubbs( ICP

)
Grubbs( ICP ICP-MS P/A

)
Grubbs( IcP ( )

)
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Grubbs(
)

ICP

Grubbs(
)

ICP

Grubbs(
)

Grubbs(
)

ICP

15 19

60g

Grubbs(
)

ICP

- 68 -




Grubbs(
)

ICP

Grubbs(
)

Grubbs(
)

AAG

Grubbs(
)

ICP

an

- 69 -




0 Grubbs(
) /
/
1)
I1SO MLAP
2)
2 9 5 5
3)
2 5 10 2 5
10 10
0 500 50 100
4)
130 142
107 265
79 10.9mg/L
10.3 4mg/L 5 19
11 102
9.9
500ml 0.5
0.6 10 9.6mg/L 23.6 0.4 0.6 54
11.3mg/L 16.6 0.4 15 10.2mg/L 15.0
0.4 15 10.7mg/L 0.4
250 10.3mg/L 0.4 0.6
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pH

5.8 6.3 6.3 pH
5)
lpam  GFP
JIS K 0102 SS GS25 161 GF/B 3
9 1.0pam  GA100 117
0.4 1.0pm GFP
GFP GFP
JIS5 C 7 6 4
1
90
1 6
31
6)
2 5 1 11 6
0 10
7
2/3 1/3
151 121
(8
) 9.7mg/L 8 10.7mg/L
(
)

- 71 -



8)

16

4mg/L

9)

10)

11.

126 32
5 ICP 178 46 ICP 66 17
11.7mg/L ICP 10.7mg/L ICP 10.
10.3mg/L
14.8 ICP 12.7
ICP 6.3
16 9 )
1mg/L 9.9mg/L ICP 10.0mg/
104
269
IC
ICP
73 MIBK 18
DDTC 4 APDC
7 115
7 9 ICP
67 13 86 ICP
ICP
41 12

- 72 -



10.8mg/L
13.2

19
40
12.0

11)

9.8mg/L

14
20

(10.0

38.1

13
GFP

14.7
27
10.7mg/L 15.5
10.0mg/L 19.5
10
8
15
Grubbs
4
8
73
ICP 2
35.4
20

68
10.1mg/L 11.8
67
11.8mg/L 2mg/L
( ) 10
16 17
20
7.8mg/L
1/3 8
5

12

- 73 -

47

9.9mg/L
ICP
10.5mg/L
IC
8
14.3
8
ICP
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1)

329 Grubbs
7 0
9 16 4.9 0.05
06mg/L 37.2 Grubbs
Omg/L 0.121mg/L Grubbs 2.1
0.0364mg/L 18.5
62 6
49 2
ICP 162 8
3 5 ICP 55
ICP
30.4 42.0
2)
Grubbs 0 0.113
2
12 9
1
ICP 5 4
3 1
1 1
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ND

ND ICP
13 14
0.1mg/L
0.1mg/L
1
Y, In, Rh
ICP
ND 0.05m
g/L

- 76 -




ND

0.2mg/L

ND

ICP

ND

ND

- 77 -




ND 0.01mg/L
ND ICP ICP/AES
Grubbs( ICP
)
Grubbs( ICP ( )
)

ICP-AES
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Grubbs(
)

ICP

ml

500ml

520

Grubbs(
)

ICP

Grubbs(
)

Grubbs(
)

ICP

Grubbs(
)
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R 0 ICP )
1)
1SO  MLAP
1S0 17025 9
2)
2 1/4 5
6 5 10 5
3)
2 5 10
10 50 10
0
4)
108 203
91 0.0527mg/L 41.7 22
0 0.0498mg/L 35.0
500ml 1L 0.5
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5.8 6.3
5)
1pm  GFP
JIS K 0102 SS
6 1.0pm  GA100 92
GFP
JIS5 C
1
0.0437mg/L
81
10
6)
1 11
7

2/3

- 81 -

48.3

112

pH
GS25 140
0.4 1.0pam

1/3

12

pH

GF/B 2

GFP

GFP

99



8)

49

42.0

9)

10)

15

4
0.0519mg/L

APDC

11

ICP

ICP

ICP

ICP

ICP

ICP

162
10
ICP
202
0.0528mg/L
IcP
74 ICP

- 82 -

63 19
49 ICP 55
ICP 5
ICP
0.0470mg/L

30.4 10

109

0.0466mg/L

79 MIBK 14
DDTC

ICP
18

17

65

12



28
0517mg/L
52
11)
10
0283mg/L
17
53.1
ICP
Grubbs

0.0432mg/L
33.1
36
0.0566mg/L

10

327.4nm

0.0478mg/L

20

29.7 20
0.0486mg/L 46.2
28.9
0.12mg/L
0.0596mg/L 22.3
324.8nm  327.4nm
ICP
8 0.0443mg/L
7
0.0694mg/L
)
6.6 2.5 15
5
2mg/L
( ) 8
0.0821mg/L
7
ICP 14
0 3.0
5.7 8
20

- 83 -

28



ICP

ICP

ICP

- 84 -



1)

3
0 0
10 14
16.6 11.7
1
19 15
76 164
ICP 2 4
2.8 8.7 ICP
2)
10
1
1
4 1

334 336
0 0
Grubbs
3.2 4.2
6.5 4.4
6780 5620 mg/L
107 127 ICP
30 26
ICP
6.7 0
2.8 1.8
4
10 3
6
1 2

- 85 -

10



Grubbs

(
)

1/10

Grubbs
(

12.69
126mL  250mL

mg/L

500m

500m

7000

Pb Cu

Ca

Grubbs
(

15 19

Om

Gr

Ca

60g
1

ubbs(

1

Pb

200
1900m

Grubbs

ICP

Grubbs
(

ICP

1000

- 86 -




F Grubbs |ICP 6.91><10°, 6.94>=1
( 0°, 7.03>10°(mg/L)
) 10° 10°
3
G Grubbs 1
(
)
H Grubbs |ICP 10
( 000
)
| Grubbs [ICP
(
) 184 .006nm
0.025ml
Pb Cu Grub
bs
J Grubbs
(
)
1) 2)
3)
1)
11)
53.3
1-2)
90
2

- 87 -



2)
2-1)

2-2)

pH

2-3)

2-4)

2-5)

13

- 88 -

pH

pH pH

0.6

pH 13

pH 5.8 6.3



2-6)

GFP

2-7)

3)
3-1)

3-2)

3-3)

0.1

- 89 -

500

13

10

lpam

50



2.8 2.9

4.6 ICP 4.6
ICP

3-4)

53 15 ICP

69 39
1
3-5)
ICP

3-6)

6800 mg/L ICP

3-7)

- 90 -



3-8)

3-9)
/
/
0.1 96
3-10)
1
3-11)
1
ICP

59 3 38

3-12)
iy
6.5 4.4
4.4* x* 6.5
X 4.8 4.8
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334

10
16.6

10

6.5
6780 mg/L

10

ICP

- 92 -

3.2



1)

16
123
2 125 1
124 PCDDs PCDFs DL-PCB P
CB
16
0.001 0.1ng/g

PCDF 4 1,2,3,7,8,9-HxCDF 10 1,2,3,6,7,8-HxCDF 1,
2,3,4,7,8,9-HpCDF OCDF 1 DL-PCB 2 3,3",4,4",5,5"-
HxCB 4 3,3",4,4",5-PeCB 1 DL-PCB 6 2,37,4,47,
5,5"-HxCB 2,3,3%,4,47,5"-HxCB 5 2,3,3",4,4",5,5"-HpCB 4 27,3,4,4°,
5-PeCB 2,3,4,47,5-PeCB 3 2,3",4,4" ,5-PeCB 2,3,37,4,47-PeCB 1

- 03 -



0.001 0.01ng/g
PCDF 1,2,3,7,8,9-HxCDF 1

DL-PCB 3,3",4,4",5,5"-HxCB 4 DL-PCB
5 2,3",4,4",5,5"-HxCB 2,3,3",4,4" ,5"-HXCB 5 2,3,3",4,4" ,5,5"-HpCB4
2",3,4,4" ,5-PeCB 2,3,4,4",5-PeCB 3 0.001n

g/g 0.001ng/g
Grubbs TEQ PCDDs PCDFs 1 TEQ DL-PCB 4

TEQ 1
cv TEQ PCDDs PCDFs 7.1 TEQ DL-PCB 1
2.2 TEQ 7.1 PCDDs PCDFs TEQ DL-PCB
TEQ PCDDs PCDFs 0.324ng/g TEQ DL-PCB 0.0105ng/
g TEQ 0.325ng/g

TEQ PCDDs PCDFs 1.09ng/g TEQ DL-PCB 0.0239ng/g

TEQ1.11ng/g 1/3
3ng/g 1/10 TEQ PCDDs PCDFs
TEQ TEQ DL-PCB
cv TEQ PCDDs PCDFs 8.9 TEQ DL-PCB 9.9
TEQ 9.0
1.
o % )
2.
( 0.6 0.9 )
Grubbs
123 36 Grubbs
30 11
5
PCDDs PCDFs DL-PCB
PCDDs 5 PCDFs 9 DL-PCB 29

PCODs  1,2,3,7,8
-PeCDD  1,2,3,7,8,9,-HXCDF 2 PCDFs  1,2,3,7,8,9-HXCDF 4 1,2,3,
4,6,7,8-HpCDF 3

- 94 -



DL-PCB
18

PCDDs PCDFs

3",4,4",5,5" -HxCB(#169)

52

15

69 9/13

/29

DL-PCB

3",4,4"-TeCB(#77) 2,3",4,47,5,5"-HXCB(#167)

17
DL-P

CB

Grubbs
TEQ
PCDDs DL-PCB PCDDs&PCDFs
&PCDFs DL-PCB
1 4 1
PCDDsé&PCDFs DL-PCB PCDDs&PCDFs
PCDDs | PCDFs | PCDDs DL-PCB
&PCDFs &
1 5 5 9 13 9 15 16
2 0 3 2 4 4 8 9
3 0 0 1 0 0 1 2
4 0 0 0 0 0 0 1
5 0 1 1 - 2 1 1
6 0 0 0 - 2 2 2
7 0 0 0 - 0 1 1
8 - 0 0 - 1 0 0
9 - 0 0 - - 0 0
10 - 0 0 - - 1 2
5 9 13 17 18 29 34
TEQ
TEQ
36
Grubbs
GC/MS
68 28/41 12
22
) 36
41

- 905 -

29

31

2,3,3%4,4" ,5-HxCB(#156) 2,3,4,4",5-PeCB(#114) 3,



Grubbs

____________________________________________ S
28
1
7
41
Grubbs
18 9
13 23
41 41
2)
)
41
34
a b GC/MS C
a ¢
a
18 32
HxCB
DL-PCB TeCB(#77) HxCB(#156) HXCB(#1
69)
PCB
PCB
DL-PCB 10
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14

b GC/MS
GC/MS
BPX-DXN RH-12ms
HT-8 #169
GC/MS
PCB
Cc
CB
0.017
DL-PCB#81 0.0063
1

- 97 -

0.063

0.17

Te



No

DL-PCB

2,3",4,4",5,5"-H
XCB(#167)

HxCB

DL-PCB

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

DL-PCB

3,3",4,4",5,5"-H
XCB(#169),2,3,3
", 4,4"-PeCB(#10
5),2,3,3"4,4",5-
HXCB(#156)

DL-PCB PCDD
CDF

D PCDF

DL-PCB

PCD

PCDF

1,2,3,7,8,9-HxCD
F

TeCDD HxCDF

TeCDD

2,3,7,8,9-HxCDF

2378

PCDDs,
TEQ

1,2,3,4,7,8,9-Hp
CDF  OCDF
3,3".,4,4",
5,5" -HXCB(#169)
2,3,3",4,4",
5,5"-HpCB(#189)

20mL

5mL

- 08 -




No

PCDDs,
TEQ

1,2,3,7,8-PeCD
D TEQ(PCDD)
TEQ

1g 5g 10g 20

g
4 5
1g
59 10g 20g
1,2,
3,7,8-PeCDD
50:

0.12ng/g 10g:0.12ng/g 2
0g:0.12ng/g
19

GC/MS

19
0.16ng/g

- 99 -




No

DL-PCB

3,3",4,4",5,5"-H
XCB (#169)

8 |DL-PCB |3,3",4,4",5,5"-H
XCB(#169)
9 |DL-PCB |3,3",4,4",5,5"-H
XCB(#169)
10 |DL-PC |3,3",4,4"-TeCB(# [DL-PCB DL-PCB
B,TEQ |77),3,3".4,4",5,
5" -HxCB(#169) , TE
Q(DL-PCB)
11 |DL-PCB |3,3",4,4"-TeCB(# |4 PCB
77)
12 |DL-PCB |1 3,3",4,4",5,5" (PeCDDs) PeCDDs DL-P
-HXCB(#169),2,3, GC CB
3"4,4" 5-HXCB(#1
56)
DL-P
CB PeCDDs
HXCB
#156
#169
DL-PCB
DXN
13 |DL-PCB |DL-PCB10 PCB

- 100 -




No

14 |DL-PCB |DL-PCB7 PCB
15 |TEQ  |DL-PCB(DL-PCB)
16 |PCDFs |2,3,4,7,8-PeCDF,
2,3,4,6,7,8-HxCD
F
17 |PCDFs |1,2,3,4,7,8,9-Hp
CDF
18 |PCDF |1,2,3,4,6,7,8-Hp |7

CDF

- 101 -




No

19 | GC/MS
DL-PCB |3,3",4,4",5,5"-HxC |HT-8  #169 RH-12ms
B(#169) RH-12ms
20 |PCDDs, |1,2,3,4,6,7,8-HpCD BPX-DXN RH-12
PCDFs, |D,2,3,4,6,7,8-HXCD |ms 1
DL-PCB |F,1,2,3,4,6,7,8-Hp 2
CDF,2",3,4,4",5-Pe (PCDD/Fs  DL-PCBs
CB(#123),2,3",4,4 1
*,5,5"-HXCB(#167) PCDD
/Fs DL-PCBs
21 |DL-PCB |2,3,4,4",5-PeCB(#1
14)
22 |DL-PCB |2,3,3"4,4" ,5-HXCB(#
156)
23 |DL-PCB |DL-PCB7 GC/NS PCB
1
2
PCB

- 102 -




No

24 |TEQ TEQ(DL-PCB) GC/MS
TEQ
DL-PCB
TEQ
25
DL-PCB |2,3,3",4,4",5,5"-H
pCB(#189)
Grubbs
26 |DL-PCB (2°,3,4,4",5-PeCB(#
123)
27 |DL-PCB |3,4,4",5-TeCB(#8 TeCB GC/MS
1),3,3",4,4"-TeCB
#77)
28 |PCDDs 1,2,3,4,7,8-HxCDD |0.017
0.17
29 |(DL-PCB (3,4,4",5-TeCB(#81)
DL-PCB#81
0.
0063 0.
063
30 (DL-PCB |3,3"4,4",5-PeCB(#1

26)

- 103 -




No

31 |PCDF 1,2,3,4,6,7,8-HpCD
F 1
32 |PCDDs 1,2,3,7,8-PeCDD
33
DL-PCB |2,3,4,4",5-PeCB(#1 GC
14),2,3,3%4,4" ,5-H
XCB(#156)
34 |DL-PCB |2,3",4,47,5-PeCB(# n=2
118) 2
#118
n 2.2% 4.0
% Run 7.3%
#118 0.040ng/g
#118
5 PCB
YA
5 P
CB Z
| z| 1.18
35 |DL-PCB (3,3",4,47,5,5"-HxC

B(#169)

- 104 -




No

36 |DL-PCB |3,4,4",5-TeCB(#8
1),3,3",4,4",5,5"-
HXCB(#169)
37 |DL-PCB |2,3",4,4",5,5"-HxC
B(#167),2,3,3"4,4
" 5-HXCB(#156)
38 |PCDFs, |1,2,3,7,8,9-HXCDF,
DL-PCB |DL-PCB6
39 |PCDFs, |PCDF5
DL-PCB DL-PCB6
40 |pcDDs |1,2,3,7,8,9-HXCDD
41 |TEQ TEQ(DL-PCB)

- 105 -




32

b,GC/MS

25ng/g
TEQ

26/41=63

19

26

41

TEQ 1.11ng/g

- 106 -

36

PCB

1/3

DL-PCB

34

GC/MS

TEQ 0.3



No

DL-PCB |2,3",4,4",5,5"-H |HXCB )
XCB(#167) 16
2 |DL-PCB |2,3,4,4" ,5-PeCB
(#114)
0.53g
3 |pL-PCB |3,3",4,4",5,5"-H|DL-PCB PCDD
xCB(#169),2,3,3 |PCDF
*,4,4"-PeCB(#10
5),2,3,3"4,4",5-
HXCB(#156)
4 |PCDF  |[1,2,3,7,8,9-HXCD TeCDD HXCDF SEM
F
TeCDD
1,2,3,7,8,9-HXCDF
5 |pcops, |1,2,3,4,7,8,9-H 20mL
TEQ  |pCDF  OCDF
3,3",4, |5mL 39 1/4 0.75g

4" ,5,5" -HXCB(#1
69)  2,3,3".4,
4" ,5,5"-HpCB(#18
9)
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No

XCB(#169)

6 |PCDDs, |1,2,3,7,8-PeCD
TEQ D TEQ(PCDD) 4 5
TEQ
1g 5g 10g 2
0g
4 5
1g
59 10g 20g
1,2,
3,7,8-PeCDD
59:0.12ng/g 109:0.12ng/
g 20g:0-12ng/g
19
GC/MS
1g 0.16ng/g
7 |DL-PCB |3,3",4,4",5,5"-H

- 108 -




No

8 |DL-PCB |3,3",4,4",5,5"-H
XxCB(#169)
9 |(DL-PCB |3,3",4,4",5,5"-H
XCB(#169)
10 |DL-PC |3,3",4,4"-TeCB(# |DL-PCB
B,TEQ |77),3,3",4,4",5,
5" -HxCB(#169),TE PC
Q(DL-PCB) B
11 |DL-PCB (3,3",4,4"-TeCB(# |4 PCB
77)
12 |DL-PCB (1 3,3",4,4",5,5" (PeCDDs)
-HxCB(#169),2,3, GC
3"4,4" ,5-HxCB(#1
56)
13 |DL-PCB [DL-PCB10 PCB
14 |DL-PCB |DL-PCB7 PCB
15 |TEQ DL-PCB(DL-PCB)
#77,#81 ND
1.0g
ND
16 |PCDFs |2,3,4,7,8-PeCDF,
2,3,4,6,7,8-HxCD
F g
PCDF)
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No

17 |PCDFs |1,2,3,4,7,8,9-Hp
CDF
g
PCDF)
18 |PCOF |1,2,3,4,6,7,8-Hp|7 8
CDF 57
19 | GC/MS
DL-PCB [3,3",4,4",5,5"-H|HT-8  #169
XCB(#169) RH-12ms
STD
RT
20 |PCDDs, |1,2,3,4,6,7,8-Hp BPX-DXN RH-12ms
PCDFs, |CDD,2,3,4,6,7,8-
DL-PCB |HXCDF,1,2,3,4,6, 2,3,4,6,7,
7,8-HpCDF, 2", 3, 8-HXCDF
4,4" 5-PeCB(#12 1
3),2,3",4,4",5,5 PCDD/Fs DL-PCBs
" _HXCB(#167)
21 |DL-PCB |2,3,4,4",5-PeCB
(#114)
22 |DL-PCB |2,3,3"4,4" ,5-HxCB
(#156)
9
PDF)
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No

23 |DL-PCB |DL-PCB7 GC/MS
PCB
24 |TEQ TEQ(DL-PCB) 2
TEQ /3 0.67
25
DL-PCB (2,3,3",4,4",5,5"
-HpCB(#189)
Grubbs

26 |DL-PCB |2",3,4,4",5-PeCB

(#123)

#106 #118

27 |DL-PCB |3,4,4",5-TeCB(#8 |TeCB

1),3,3%,4,4"-TeC

B(#77)
28 |PCDDs |1,2,3,4,7,8-HxCD|[0.017

D 0.17
29 |DL-PCB |3,4,4",5-TeCB(#8

1) DL-PCB#81 M+

0.0063
0.063
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No

30

DL-PCB

3,3"4,4" ,5-PeCB
(#126)

2 0.009
0.09

31

PCDF

1,2,3,4,6,7,8-Hp
CDF

32

PCDDs

1,2,3,7,8-PeCDD

2 0.11
0.011

33

DL-PCB

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

34

DL-PCB

2,3",4,4" 5-PeCB
(#118)

35

DL-PCB

3,3".,4,4",5,5"-H
XCB(#169)

36

DL-PCB

3,4,4" ,5-TeCB(#8
1),3,3",4,4",5,5
" _HXCB(#169)

37

DL-PCB

2,3%,4,4",5,5"-H
xCB(#167),2,3,3"
4,4 ,5-HXCB(#15
6)

38

PCDFs,
DL-PCB

1,2,3,7,8,9-HXCD
F,DL-PCB6

BPX-DXN 1,2,3,7,8,9
-HxCDF 1,2,3,4,8,9-HXCDF

PeCB #123,#114

HxCB
#156,#169 2

39

PCDFs,
DL-PCB

PCDF5
DL-PCB6

- 112 -




No

40 |PcDDs |[1,2,3,7,8,9-HXCD
D
41 |TEQ  |TEQ(DL-PCB) TEQ(TEF) TEF
)
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1

TEQ PCDDs PCDFs TEQ DL-PCB
)
)
0.324ng-TEQ/g PCDDs PCDFs 0.0
0106ng-TEQ/g DL-PCB 0.324ng-TEQ/g PCDDs PCDFs 0.00105pg-TEQ
/g DL-PCB
cv 7.7 PCDDs PCDFs 12.4 DL-PCB
7.0 PCDDs PCDFs 12.2 DL-PCB
)
1SO 17025 MLAP
1SO 17025
)
50 50 100 100 500 500
4
2 2 5 5 10 10 4
)
5 1 5 5
1 3 4 1 5
3 cv 2 2 5
5 10 10 4 5
)
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DL-PCB

49

27

70 100

PCDDs PCDFs DL-PCB

67

70
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16

94

80 100

110

122

PCDDs

PCDFs



1 25 5 25
25 4
25
)
PCDDs PCDFs DL-PCB
3 81 2 28 4 12
5 3 1
PCDDs PCDFs 2 114
3 8 11 DL-PCB 1
83 2 39 3 1
3 PCDDs PCDFs 2 DL-PCB
1
)
1 2L 118 2L
5 lpL
)
2 10000 12000 10000
12000 2
40 104 40 70 18
70 1
2)
2,3,7,8-PCDDs( ) 2,3,7,8-PeCDFs 10 DL-PCB 1
2 29
10
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1,2,3,7,8-PeCDF 43 75
2,3,4,7,8-PeCDF 112 2
1,2,3,4,7,8-HXCDF 44 74
1,2,3,7,8,9-HXCDF 112 2
2,3,4,6,7,8-HxCDF 104 10
DL PCB 3,3"4,4" ,5-PeCB 113 1
3,3",4,4",5,5"-HxCB 113 2
DL PCB 2,3",4,4",5-PeCB 112 3
2,3,3",4,4"-PeCB 110 4
2,3,4,4" ,5-PeCB 110 4
) 1,2,3,7,8-PeCDF
1,2,3,7,8-PeCDF 118 43
75
(0.0189ng/9)
(0.0150ng/9)
1,2,3,4,8-PeCDF
GC BPX-DXN (34 ) BPX-DX
N DB5(MS) RH12(MS)
SP-2331 (66 )
CP-Sil88 ( ) RTX-2330 ( )
SP-2331 CP-Sil8s8 0.0189ng/g
0.0195ng/g BPX-DXN (0.0149ng/g) BPX-DXN (0.0141ng/g)
RH12(MS) (0.0163ng/g)
) 1,2,3,4,7,8-HXCDF
1,2,3,4,7,8-HXCDF 118 44
74
(0.00954ng/9)
(0.00822ng/g)
1,2,3,4,7,9-HxCDF
GC BPX-DXN (34 )
SP-2331
(64 ) CP-Sil88 ( )
SP-2331 CP-Sil88 0.0
0953ng/g 0.00968ng/g BPX-DXN(0.00819ng/Q)
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) 2,3,4,6,7,8-HXCDF

2,3,4,6,7,8-HXCDF 104

10 1,2,3,6,8,9-HXCD

F( ) 1,2,3,4,6,9-HXCDF( ) « )
(CV%:11.7%) CVih:17.
1%
GC SP-2331 (65 )
BPX-DXN (17 )  CP-Sil8s( )
BPX-DXN ( )
)
) ) 3 7
1 4 7
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10 21 12
10 13
14 20 21
TEQ 21 7.1 20 9.0 14
20.2 32.3 13 9.0 10 22.7 10 14
21 0.325ng-TEQ/g 20 1.11ng-TEQ/g 14 0.0
129 0.0288ng-TEQ/g 13 74.5ng-TEQ/g 10 25.9ng-TEQ/g 10
13 3ng/g 20 21 1/10 14
10 20 21 20 21
10 21
1)PCDDs PCDFs
11213,71
8,9-HxCDF 10 13 15 16 18 19 20 21
Cv 10 30 14 20
50
1,2,3,7,8,9-HXCDF 12
10
66.5 10 117 11 93.3 12 6
0.3 13 14 30 50
15 16 18 19 20 21
10 30
10 13 14 20 21
21 10 20 1,2,3,7,8,9-
HxCDF 30 20
2)PCDDs PCDFs
10 13 15 16 18 19 20
21 10 30 1,2,3,7,8,9-Hx
CDF 14 20 60
10 13 14 20 21
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3)DL-PCB

cv 10 30

15 16 18 19 20 21

4)TEQ

PCDDs PCDFs
vV 22.7

14
1.09ng/g

TEQ DL-PCB
12.9 14

0.0239ng/g

TEQ

13

8.9

11
11 13
14 20 50
10 20 11 13
TEQ
10 25.9ng/g C
74.1ng/g 9.0 10
0.0144 0.0278ng/g 20.2 32.4 20
21 0.324ng/g 7.1
10 13 0.467ng/g
0.000284 0.000758ng/g 18.0 19.6 20
9.9 21 0.00128ng/g 12.2

TEQ PCDDs PCDFs
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10 PCDDs _ PCDFs( Y| 61 | 75
PCDDs__ PCDFs( ) | 59
11 PCDDs__ PCDFs( ) 97 | 112
PCDDs PCDFs( )| 96
DL-PCB( )
12 PCDDs__ PCDFs( ) 62 | 140
PCDDs _ PCDFs( ) 64 (
PCDDS PCDFs( ) | 126
DL-PCB( )
13 PCDDs PCDFs( ) [ 153 [ 165
DL-PCB( )
14 PCDDs PCDFs( Y| 77 | 176
DL-PCB( )
PCDDs PCDFs( )y | 81
DL-PCB( )
PCDDs PCDFs( )| 83
DL-PCB( )
PCDDS PCDFs( Y| 73
DL-PCB( )
15 PCDDS PCDFs( )| 87 [175
DL-PCB( )
PCDDs PCDFs( )| 88
DL-PCB( )
PCDDs PCDFs( )| 88
DL-PCB( )
PCDDs PCDFs( )| 87
DL-PCB( )
16 PCDDs PCDFs( ) [ 180 | 182
DL-PCB( ) 178
13
17 PCDDS PCDFs( ) [ 160 | 167
DL-PCB( )
18 PCDDs  PCDFs( ) [152 | 158
DL-PCB( ) 147
7
19 PCDDs PCDFs( ) [ 148 | 153
DL-PCB( ) 145
4
20 PCDDs  PCDFs( ) | 133 | 140
DL-PCB( ) 127
7
21 PCDDs PCDFs( ) [ 124 [ 129
DL-PCB( ) 123
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PCDDs PCDFs
ng/g cv
10 1,2,3,7,8,9-HXCDF 61 |3.39 (2.3) 97.7
59 12.89 (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 - |- 18.9 38.2
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-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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PCDDs PCDFs
ng/g cv
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 25.9
16 - |- 12.9 25.9
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 24.2
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-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 - |- 13.8 29.5
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
19 1,2,3,7,8,9-HXCDF 145 | 0.00493 (0.0045) 31.0
135 | 0.00459 (0.0045) 18.2
1,2,3,7,8,9-HXCDF - |- 10.2 416
16 - |- 9.6 16.4
20 1,2,3,7,8,9-HXCDF 127 | 0.0548 (0.056) 24.1
123 | 0.0544 (0.056) 18.1
1,2,3,7,8,9-HXCDF - |- 14.2 31.3
16 - |- 8.9 29.0
21 1,2,3,7,8,9-HXCDF 113 | 0.00111 (0.0010) 37.3
110 | 0.00106 (0.0010) 26.0
1,2,3,7,8,9-HXCDF - |- 8.6 39.2
16 - |- 8.6 17.4
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PCDDs PCDFs
ng/mL cv
11 1,2,3,7,8,9-HXCDF 96 | 7.83 (7.6) 28.4
94 | 7.74 (7.6) 20.5
1,2,3,7,8,9-HXCDF - |- 17.0 28.2
16 - |- 13.5 18.6
12 1,2,3,7,8,9-HXCDF 62 |4.01 (1.2) 377.8
60 |1.91 (1.2) 85.3
- |- 156.8 203.9
15 - |- 8.5 21.8
1,2,3,7,8,9-HxCDF 64 |1.98 (1.2) 84.6
60 | 1.65 (1.2) 64.9
- |- 16.6 59.7
15 - |- 8.1 14.9
17 1,2,3,7,8,9-HXCDF 159 | 0.0857 (0.011) 1063.3
149 | 0.0115 (0.011) 21.6
1,2,3,7,8,9-HXCDF - |- 1068.8 1094.5
16 - |- 6.5 14.9
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PCDDs PCDFs
cv
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
13.8 28.4
18 55.8 80.5
10.7 17.8
19 10.2 20.8
9.6 13.0
20 13.9 31.3
.0 29.0
21 .2 43.0
.6 17.1
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DL-PCB
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
18 57.7 419
.0 14.4
19 .8 41.3
.9 12.9
20 13.1 44.1
7.1 17.1
21 18.3 133
7.9 15.6




PCDDs

PCDFs

cv

17

809.4 829.2
5.8 10.8
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DL-PCB

cv

17

921.2 1094.6
9.1 25.2




TEQ

ng/g cv

10 PCDDs PCDFs 61 | 25.9 (26) 22.7
61 | 25.9 (26) 22.7
PCDDs PCDFs 59 |0.112 (0.096) 81.1
54 | 0.0946(0.095) 19.2
11 PCDDs PCDFs 96 | 0.0835 (0.081) 46.9
93 | 0.0785 (0.081) 21.1
DL-PCB 78 | 0.00139 (0.0013) 73.7
74 10.00125 (0.0013) 27.3
PCDDs PCDFs 78 | 0.0804 (0.082) 23.7
DL-PCB 76 |0.0792 (0.082) 21.2

12 PCDDs PCDFs 126 | 0.00960 (0.0084) | 111
121 [ 0.00839 (0.0084) 14.6

DL-PCB 123 | 0.000636(0.00047) | 264
116 [ 0.000474(0.00047) 18.8

PCDDs PCDFs 123 | 0.0102 (0.0089) 107
DL-PCB 118 [ 0.00887(0.0088) 14.9
13 PCDDs PCDFs 153 | 73.7 (74) 12.5
148 [ 74.1 (74) 9.0
DL-PCB 153 | 0.463(0.44) 67.1
151 [0.467(0.44) 12.9
PCDDs PCDFs 153 | 74.2 (75) 12.3
DL-PCB 148 | 74.5 (75) 9.0
14 PCDDs PCDFs 77 |0.0278 (0.031) 32.4
77 10.0278 (0.031) 32.4
DL-PCB 77 | 0.000861(0.00079) 86.4
74 | 0.000758(0.00079) 19.6
PCDDs PCDFs 77 |0.0288(0.031) 32.3
DL-PCB 77 10.0288(0.031) 32.3
PCDDs PCDFs 81 | 0.0207 (0.021) 31.9
79 |0.0200 (0.021) 24.1
DL-PCB 81 | 0.000546(0.00048) 57.1
75 |0.000486(0.00048) 12.9
PCDDs PCDFs 81 | 0.0214(0.022) 32.2
DL-PCB 79 | 0.0206(0.021) 23.8
PCDDs PCDFs 83 | 0.0144 (0.015) 28.5
83 |0.0144 (0.015) 28.5
DL-PCB 83 | 0.000346(0.00034) 31.4
80 | 0.000347(0.00034) 20.3
PCDDs PCDFs 83 | 0.0147(0.015) 28.0
DL-PCB 83 [0.0147(0.015) 28.0
PCDDs PCDFs 73 | 0.0137 (0.013) 33.4
70 |0.0129 (0.013) 20.2

DL-PCB 73 | 0.000348(0.00028) | 119
66 | 0.000284(0.00028) 18.0
PCDDs PCDFs 73 |0.0140(0.013) 33.3
DL-PCB 70 |0.0133(0.013) 20.2
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TEQ

ng/g cv

15 PCDDs PCDFs 87 | 0.0955 (0.094) 20.2
87 10.0955 (0.094) 20.2
DL-PCB 87 | 0.00502(0.0050) 20.2
85 |0.00503(0.0050) 19.6
PCDDs PCDFs 87 |0.101(0.099) 19.8
DL-PCB 87 10.101(0.099) 19.8
PCDDs PCDFs 88 | 0.0840 (0.083) 19.1
88 |0.0840 (0.083) 19.1
DL-PCB 88 | 0.00399(0.0041) 19.8
87 10.00404(0.0041) 17.1
PCDDs PCDFs 88 | 0.0880(0.087) 19.0
DL-PCB 88 |0.0880(0.087) 19.0
PCDDs PCDFs 88 | 0.0661(0.066) 21.3
88 |0.0661(0.066) 21.3
DL-PCB 88 | 0.00243(0.0024) 25.7
85 |0.00239(0.0024) 17.9
PCDDs PCDFs 88 | 0.0685(0.068) 21.0
DL-PCB 88 |0.0685(0.068) 21.0
PCDDs PCDFs 87 | 0.0505 (0.051) 23.4
84 |0.0493 (0.050) 20.1
DL-PCB 87 | 0.00125(0.0013) 23.0
86 |0.00123(0.0012) 19.6
PCDDs PCDFs 87 |0.0518(0.052) 23.3
DL-PCB 84 |0.0505(0.051) 19.9
16 PCDDs PCDFs 178 | 0.0441 (0.045) 15.6
177 1 0.0442 (0.045) 14.8
DL-PCB 178 | 0.00235 (0.0024) 15.5
176 | 0.00236 (0.0024) 14.2
PCDDs PCDFs 178 | 0.0464 (0.047) 15.4
DL-PCB 177 1 0.0466 (0.047) 14.6

18 PCDDs PCDFs 147 |1 0.584 (0.12) 944
144 [0.123 (0.12) 9.4

DL-PCB 147 | 0.860 (0.041) 1150
142 [0.0409 (0.04D) 9.7

PCDDs PCDFs 147 | 1.47 (0.16) 1070
DL-PCB 144 10.164 (0.16) 8.6
19 PCDDs PCDFs 145 | 0.0388 (0.038) 21.7
143 ] 0.0380 (0.038) 8.4
DL-PCB 145 | 0.0144 (0.014) 8.4
145 10.0144 (0.014) 8.4
PCDDs PCDFs 145 | 0.0532 (0.053) 15.6
DL-PCB 143 1 0.0524 (0.052) 7.1
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TEQ

ng/g cv

20 PCDDs PCDFs 127 | 1.66 (1.1) 385
123 [1.09 (1.1 8.9

DL-PCB 127 [0.0324 (0.024) 295
123 [0.0239 (0.024) 9.9

PCDDs PCDFs 127 | 1.69 (1.1) 387
DL-PCB 123 | 1.11 (1.1 9.0
21 PCDDs PCDFs 123 [0.325 (0.33) 7.5
122 [0.324 (0.33) 7.1
DL-PCB 123 | 0.00103 (0.0010) 21.1
119 [0.00128 (0.0010) 12.2
PCDDs PCDFs 123 [0.326 (0.33) 7.4
DL-PCB 122 [0.325 (0.33) 7.1

TEQ
ng/mL cv

11 PCDDs PCDFs 96 | 29.3 (29) 20.0
93 | 28.9 (29) 11.8
12 PCDDs PCDFs 62 | 15.5 (12) 171.1
58 |12.1 (12) 10.3
PCDDs PCDFs 64 |10.0 (10) 16.8
61 |10.2 (10) 9.7
17 PCDDs PCDFs 160 |[2.80 (0.41) 1081.3
155 [0.405 (0.41) 5.9
DL-PCB 159 [ 0.0342 (0.0045) | 1093.0
152 | 0.00454 (0.0045) 8.4
PCDDs PCDFs 160 |2.83 (0.41) 1081.6
DL-PCB 155 [0.409 (0.41) 5.7
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16

123
2 125 1
124
0.001 0.1ng/g
PCDF 1,2,3,7,8,9-HxXCDF 10 DL-PC
B 3,3",4,47,5,5"-HxCB 4 DL-PCB 5 2,3%,4,4,5,5"-H
xCB 2,3,3%,4,4",5"-HxCB 5 2,3,3",4,4% ,5,5"-HpCB4 2°,3,4,4" ,5-PeCB 2,
3,4,4",5-PeCB 3 0.001ng/g 0.0

01ng/g
cv TEQ PCDDs PCDFs 7.1 TEQ DL-PCB 1
2.2 TEQ 7.1 TEQ PCDDs PCDFs TEQ
TEQ PCDDs PCDFs 0.324ng/g TEQ DL-PCB 0.0105n
g/¢g TEQ 0.325ng/g

21

TEQ PCDDs PCDFs 1.09ng/g TEQ DL-PCB 0.0239ng/g

TEQ1.11ng/g 1/3
3ng/g 1/10 TEQ PCDDs  PCDFs
TEQ TEQ DL-PCB
cv TEQ PCDDs PCDFs 8.9 TEQ DL-PCB 9.9
TEQ 9.0
TEQ 7.1 21 9.0 14 20.
2 32.3 13 9.0 10 22.7 21 10 14
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0.325ng-TEQ/g 21 1.11ng-TEQ/g 14 0.0129 0.0288ng-

TEQ/g 13 74.5ng-TEQ/g 10 25.9ng-TEQ/g 10 13
3ng/g 21 14
10 21 21
Grubbs 123 36
Grubbs 30
11 5
PCDDs PCDFs DL-PCB
PCDDs 5 PCDFs 9 DL-PCB 29
PCDDs 1,2,3,7,8
-PeCDD 1,2,3,7,8,9,-HXCDF 2 PCDFs 1,2,3,7,8,9-HXCDF 4 1,2,3,
4,6,7,8-HpCDF 3 69 2/3
DL-PCB 17
18 DL-PCB 29
PCDDs PCDFs DL-PCB
52 DL-PCB 3,
3",4,4%,5,5"-HxCB(#169) 2,3,3"4,4" ,5-HxCB(#156) 2,3,4,4",5-PeCB(#114) 3,
3",4,4"-TeCB(#77) 2,3",4,4",5,5"-HxXCB(#167)
Grubbs
GC/MS 68 12

22

GC/MS
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PCB

GC 4
GC
1,2,3,7,8-PeCDF 1,2,3,4,8-PeCDF
1,2,3,4,7,8-HxCDF |1,2,3,4,7,9-HXCDF
2,3,4,6,7,8-HxCDF (1,2,3,6,8,9-HXCDF
1,2,3,4,6,9-HxCDF
Cv11.7

17.1
2,3,3",4,4"-PeCB |[3,3",4,5,5"-PeCB
(#105) (#127)
2,3,4,4" ,5-PeCB 3,3",4,5,5"-PeCB
(#114) (#127)

1SO 17025 MLAP
1SO 17025
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1)

Grubbs
0.7 1.4
Grubbs 1.08pag/m? 2.6214
g/m’
1.85pg/m? cv( ) 12.7
1.79pg/m? 103 Grubbs
73.3
138
2)
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