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Fig.1 Scheme of flow charts of analytical procedures for the determination of PCDDs,

PCDFs, and co-planer PCBs
Experimental conditions of the present procedures are described in the text in detail.
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Tablel Operational conditions for HRGC/HRMS

Te-HxCDDs/DFs

Hp-OCDDs/DFs and Co-PCBs

HRGC(HP6930)
Column SP-2331(SPELCO)

60m=0.32mm 1.D.,0.13pum fit.

Column temp. 240°C(15min)-20°C/min-260°C(20.5min)

He 1.0mL/min
260°C
splitless (90sec)

Carrier gas
Injection temp.

Injection mode

HRM S(JEOL700D)
Ton source EI positive
Ion source temp. 260°C
Interface temp. 260°C
Ionization voltage 38eV
M onitor ions (m/z) native ions
TeCDDs 319.8965 321.8936
PeCDDs 355.8546  357.8517
HxCDDs 389.8156 391.8127
HpCDDs 423.7767 425.7737
OCDD 4577377  459.7348
TeCDFs 303.9016  305.8987
PeCDFs 339.8597 341.8568
HxCDFs 373.8207 375.8178
HpCDFs 407.7818  409.7788
OCDF 441.7428  443.7398
TeCBs 289.9224 291.9194
PeCBs 325.8804 327.8775
HxCBs 359.8415 361.8385
HpCBs 393.8025 395.7995

130°C(1min)-20°C/min — 180°C(0min)-3°C/min-

DB-5MS(J&W)
60mx0.32mm 1.D.,0.25um f't.
150°C(1min)-20°C/min-180°C(0min)-3°C/min-240°C(15min)-
20°C/min-260°C (12min)-30°C/min-290°C(8.5min)
He 1.0mL/min
300°C
splitless (90sec)

EI positive

290°C

290°C

38eV

13C,, labeled ions

331.9368 333.9339
367.8949  369.8919
401.8559  403.8530
4358169 437.8140
469.7780  471.7750
3159419 317.9389
351.9000 353.8970
385.8610 387.8580
419.8220 421.8191
453.7830  455.7801
301.9626  303.9597
337.9207 339.9178
371.8817 373.8788
405.8428 407.8398
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Table2 Recoveries of cleanup spikes for the cleanup
method with sulfuric acid-impregnated silica gel

recoveries (%)

44% sulfuric acid

cleanup spikes impregnated silica gel
3g 6 9
[°C,,]-1,3,6,8-TeCDD @ 95 88 87
[13C,,]-2,3,7,8-TeCDD @ 91 82 83
[13C,,]-1,2,3,7,8-PeCDD Q) 87 8 92

[3C,]-1,2,3,4,7.8-HXxCDD @ 98 90 89
[C,]-1,2,3,6,7.8-HxCDD @ 98 91 92
[3C,]-1,2,3,7.8.9-HXxCDD @ 92 70 102
[3C,,]-1,2,3,4,6,7,8-HpCDD ~ ® 89 84 83

[13C,,]-OCDD ® 80 73 73
[3C,,]-2,3,7,8-TeCDF @ 81 8 89
[13C,,]-1,2,3,7,8-PeCDF @ 91 103 101
[3C,,]-2,3,4,7,8-PcCDF @ 82 80 82

[13C,,]-1,2,3,4,7,8-HxCDF @ 88 87 98
[13C,,]-1,2,3,6,7,8-HxCDF @ 95 90 98
[13C,,]-1,2,3,7,8,9-HxCDF @ 90 71 78
[13C,,]-2.3,4,6,7,8-HxCDF @ 81 78 83
[1°C,,]-1.2,3,4,6,7,8,HpCDF  ® 94 106 106
[3C,,]-1,2,3.4,7.89-HpCDF ~ ® 81 75 78

[1°C,,]-OCDF ® 8 68 71
[13C,,]-3.44',5-TeCB(#81)  © 93 101 101
[13C,,]-3.3'4,4-TeCB(#77)  © 90 95 97

[13C,,]-3,3,4,4,5-PeCB (#126) © 101 101 99
[1C,,]-3,3',4,4,5,5-HxCB (#169) © 106 116 112
13C,,]-2',3,4,4,5-PeCB (#123)  (© 97 108 108
13C,,]-2,3',4,4',5-PeCB (#118) () 97 109 105
13C,,]-2,3,3,4,4'-PeCB (#105) () 95 104 105
13C,,]-2,3,4,4,5-PeCB (#114)  © 98 107 104

[13C,,]-2,3"4,4,5,5-HxCB (#167) ( 99 107 106

[13C,,]-2,3,3,4,4,5-HxCB (#156) © 104 102 105

[13C,,]-2,3,3,4,4',5-HxCB (#157) ( 104 104 100
[13C,,]-2,3,3,4,4,5,5-HpCB (#189) © 109 105 100

[
[
[
[

Recoveries were calculated with '*C, , labelled standards of
13C,,-1368-TeCDF, 1*C,,-1234689HpCDF, and 1°C, ,-23'4'STeCB
for (a), (b), and (c), respectively.
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Table3 Concentrations of PCDDs, PCDFs, and Co-PCBs
determined with method1-4

Concen. (pg/g-dry)
Methodl Method2 Method3 Method4

2,3,7,8-TeCDD 17 19 17 16
> TeCDDs 560 580 550 530
1,2,3,7,8-PeCDD 15 15 16 15
> PeCDDs 380 390 390 380
1,2,3,4,7,8-HxCDD 33 31 31 30
1,2,3,6,7,8-HxCDD 54 54 52 52
1,2,3,7,8,9-HxCDD 40 41 38 41
> HxCDDs 840 870 820 820
1,2,3,4,6,7,8-HpCDD 510 520 510 520
> HpCDDs 1000 1000 1000 1000
OCDD 2800 2800 2800 2800
2,3,7,8-TeCDF 13 15 15 15
> TeCDFs 430 430 440 430
1,2,3,7,8-PeCDF 46 48 43 44
2,3,4,7,8-PeCDF 61 60 63 62
> PeCDFs 720 770 690 720
1,2,3,4,7,8-HxCDF 140 150 140 140
1,2,3,6,7,8-HxCDF 140 160 150 160
1,2,3,7,8,9-HxCDF 20 17 17 16
2,3,4,6,7,8-HxCDF 310 320 340 340
> HxCDFs 1700 1800 1800 1900
1,2,3,4,6,7,8, HpCDF 770 790 790 790
1,2,3,4,7,8,9-HpCDF 160 160 150 160
> HpCDFs 1600 1600 1600 1600
OCDF 1300 1300 1300 1300
3,4,4'5-TeCB (#81) 48 45 50 49
3,3',4,4'-TeCB (#77) 1300 1300 1300 1300
3,3',4,4',5-PeCB (#126) 51 51 49 45
33'4.4'5,5'-HxCB (#169) 15 14 15 15
2'.3,4,4',5-PeCB (#123) 210 220 250 240

2,3',4,4',5-PeCB (#118) 9600 9900 9600 9500
2,3,3,4,4'-PeCB (#105) 3400 3400 3300 3300

2,3,4,4',5-PeCB (#114) 280 230 240 280
2,3'4,4'5,5"-HxCB (#167) 490 470 480 480
2,3,3'4,4',5-HXCB (#156) 1300 1300 1300 1300
233'4,4"5-HxCB (#157) 290 300 300 290
2,3,3'4,4'5,5-HpCB (#189) 92 96 97 95
>TEQ 160 170 170 170
5. F 2
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Table4 Recoveries of cleanup-spikes with method1-4

recoveries(%)

(a)

cleanup spikes Methodl Method2 Method3 Method4

[13C,,]-1,3,6,8-TeCDD 94 90 92 90
[13C,,]-2,3,7,8-TeCDD 89 89 93 92
[3C,,]-1,2,3,7,8-PeCDD 99 99 106 100
[13C,,]-1,2,3,4,7.8-HxCDD 101 97 114 108
[13C,,]-1,2,3,6,7,8-HxCDD 91 89 106 99
[3C,,]-1,2,3,7,8,9-HxCDD 93 88 106 95
[13C,,]-1,2,3,4,6,7,8-HpCDD 79 75 81 76
[3C,,]-OCDD 6 63 51 50
[3C,,]-2,3,7,8-TeCDF 91 91 90 88
[13C,,]-1,2,3,7,8-PcCDF 91 83 103 97
[3C,,]-2,3,4,7,8-PeCDF 92 90 99 92
[13C,,]-1,2,3,4,7,8-HxCDF 84 82 92 79
[3C,,]-1,2,3,6,7,8-HxCDF 97 89 98 83
[13C,,]-1,2,3,7,8,9-HxCDF 62 60 54 29
[13C,,]-2,3,4,6,7,8-HxCDF 79 77 8 75
[13C,,]-1,2,3,4.,6,7,8, HpCDF 94 84 8 85
[13C,,]-1,2,3,4,7,8,9-HpCDF 75 73 73 69
[3C,,]-OCDF 75 69 55 53
[13C,,]-3,4,4',5-TeCB (#81) 93 97 96 89
[13C,,]-3,3',4,4-TeCB (#77) 8 91 97 88
[13C,,]-3,3',4,4',5-PcCB (#126) 85 90 105 95
[3C,,]-3,3,4,4,5,5-HxCB (#169) 102 104 121 111
[13C,,]-2',3,4,4',5-PeCB (#123) 101 79 95 90
[13C,,]-2,3',4,4',5-PcCB (#118) 107 85 102 94
[13C,,]-2,3,3',4,4'-PcCB (#105) 105 99 106 101
[13C,,]-2,3,4,4,5-PeCB (#114) 108 75 92 85

[13C,,]-2,3,4,4,5,5-HxCB (#167) 108 98 105 99
[13C,,]-2,3,3.4,4,5-HxCB (#156) 113 98 109 106
[3C,,]-2,3,3,4,4,5-HxCB (#157) 113 110 110 112
[13C,,]-2,3,3,4,4,5,5-HpCB (#189) 112 111 104 108

(a):Recovey standards are the the same as shown in Table2.
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Fig.4 SIM chromatograms of HxCDDs
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Fig.9 SIM chromatograms of HxCDFs
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Fig.12 SIM chromatograms of TeCBs
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Fig.13  SIM chromatograms of PeCBs
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