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Summary

The sampling method for polychlorinated dibenzo-p-dioxins, dibenzofurans (PCDD/Fs) and coplaner
polychlorinated biphenyls (Co-PCBs) in water based on coagulant with fast sedimentation and filtration was
studied. It was found that recovery rates of PCDD/Fs and Co-PCBs were from 73% to 119% and from 79% to
107%, respectively. No significant effect by surfactant in water was found the difference of recovery rates of
PCDD/Fs and Co-PCBs. Moreover, concentrations and compositions of PCDD/Fs and Co-PCBs in river water
samples from Matsuyama by coagulant method were nearly equal to those by ODS method. It is indicated that this
method stand comparison with ODS method. It is confirmed that this coagulant method can useful for the analysis

of PCDD/Fs and Co-PCBs in water samples.
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PCDD/Fs Co-PCBs GC/MS

Table 1 2 PCDD/Fs GC
13C15-1,2,3,4,6,7-HXxCDD  50pg SP-2331 SPB-50
13C1,-2,27,3,4,5,57-HxCB 500pg Supelco HRGC-HRMS JMS-700
50t GC/MS Co-PCBs GC
DB-5MS J&W
2 4 GC/MS HRGC-HRMS SX-102A

Table 1  Operational conditions of HRGC/HRMS for PCDD/Fs analysis

GC/MS HP6890(Hewlett-Packard) / IMS-700(JEOL)

GC Conditions

TeCDDs, TeCDFs, PeCDFs, and PeCDDs, HxCDDs, HxCDFs

Column SP-2331 (0.25 mm i.d. x 60 m, 0.20 um)
Oven Temp. 170 °C, 1 min — 20 °C/min — 210 °C — 2 °C/min — 255 °C

. He: 70 kPa, 1 min — 14 kPa/min — 298 kPa — 1.4 kPa/min — 339 kPa — 100 kPa/min —
Carrier Gas

500 kPa

Injection Temp. 250 °C
Injection Mode Splitless (1 min)
Injection Volume 3ul
1,2.3.7,8.9-HxCDF, HpCDDs, OCDD, HpCDFs, OCDF
Column SPB-50 (0.25 mm i.d. x 30 m, 0.25 um)
Oven Temp. 170 °C, 1 min — 20 °C/min — 230 °C — 3 °C/min — 290 °C
Carrier Gas He: 100 kPa (37.9 cm/s, 1.0 ml/min), Constant Flow
Injection Temp. 250 °C
Injection Mode Splitless (1 min)
Injection Volume 3wl .

MS Conditions

Resolution 10000

Ionizing Current 800 pA

Ionizing Voltage 70 eV

Ion Source Temp. 270 °C

Accel. Voltage 10 kV

Monitor Ions 12C12 13C12
TeCDDs 319.8965, 321.8937 TeCDDs 331.9368, 333.9339
PeCDDs 355.8547, 353.8576 PeCDDs 367.8949, 365.8978
HxCDDs  389.8157,391.8128 HxCDDs 401.8559, 403.8530
HpCDDs  423.7767,425.7738 HpCDDs 435.8169, 437.8140
OCDD 457.7377, 459.7348 OCDD 469.7779, 471.7750
TeCDFs 303.9016, 305.8987 TeCDFs 315.9419, 317.9389
PeCDFs 337.8627, 339.8598 PeCDFs 349.9029, 351.9000
HxCDFs 373.8208, 375.8179 HxCDFs 385.8610, 387.8581
HpCDFs 407.7818, 409.7789 HpCDFs 419.8220, 421.8191
OCDF 441.7428, 443.7399 OCDF 453.7830, 455.7801
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Table 2 Operational conditions of HRGC/HRMS for Co-PCBs analysis

GC/MS HP5890 Series (Hewlett-Packard) / IMS-SX102A(JEOL)

GC Conditions

TeCBs, PeCBs, HxCDBs and HpCBs

Column DB - 5MS (0.25 mm i.d. X 60 m, 0.25 pm)
Oven Temp. 170 °C, 1 m%n -5 °C/mip - 290°C . .
150°C, Il min—20 /min — 185°C—-2 /min— 245°C—-6 /min — 290
Carrier Gas He: 100 kPa (37.9 cm/s, 1.0 ml/min), Constant Flow
Injection Temp. 250 °C
Injection Mode Splitless (1 min)
Injection Volume ____ 3WL

MS Conditions

Resolution 10000

Ionizing Current 800 nA

Ionizing Voltage 70 eV

Ion Source Temp. 270 °C

Accel. Voltage 10 kV

Monitor Ions 2¢, By,
TeCBs 289.9224,291.9194 TeCBs 301.9626, 303.9597
PeCBs 325.8804, 327.8775 PeCBs 337.9207, 339.9178
HxCBs 359.8415, 361.8385 HxCBs 371.8817,373.8788
HpCBs 393.8025, 395.7995 HpCBs 405.8428, 407.8398
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Table 3
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List of PCDD/F and Co-PCB standards used in this experiment

PCDDs

PCDF

Co-PCBs

2,3,7,8-TeCDDs
1,2,3,7,8-PeCDDs
1,2,3,4,7,8-HxCDDs
1,2,3,6,7,8-HxCDDs
1,2,3,7,8,9-HxCDDs
1,2,3,4,6,7,8-HpCDDs
OCDD

2,3,7,8-TeCDFs
1,2,3,7,8-PeCDFs
2,3,4,7,8-PeCDFs
1,2,3,4,7,8-HxCDFs
1,2,3,6,7,8-HxCDFs
1,2,3,7,8,9-HxCDFs
2,3,4,6,7,8-HxCDFs
1,2,3,4,6,7,8-HpCDFs
1,2,3,4,7,8,9-HpCDFs
OCDF

#770 3,3’,4,4 -TeCB

#810 3,4,4°,5-TeCB

#105 2,3,3’,4 4" -PeCB
#114 2,3,4 4,5 -PeCB
#118 2,3°,4 4’5 -PeCB
#123 2°,3,4 4’5 -PeCB
#126 3,3°,4.,4°,5-PeCB
#156 2,3,3°,4,4°,5 -HxCB
#157 2,3,3°,4,4°,5 -HxCB
#167 2,3%,4,4,5,5 -HxCB
#169 3,3°,4,4,5,5 -HxCB
#170 2,2°,3,3,4,4,5 -HpCB
#180 2,2°,3,4,4°,5,5 -HpCB
#189 2,3,3°,4,4°,5,5 -HpCB
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Fig.4 Recovery rate of PCDD/Fs and Co-PCBs analyzed by coagulation method

Table 4 The diffrence of recovery rate(%) of PCDD/DFs and Co-PCBs on various concentrations of surfactant

This Study* ODS Method*

0 0.2 2 20 0 0.2 2 20

PCDDs
TeCDDs 84 97 81 87 78 78 82 82
PeCDDs 85 104 95 90 88 74 75 85
HxCDDs 105 75 80 81 65 63 55 69
HpCDDs 93 82 92 86 61 60 59 67
OCDD 98 88 113 81 53 51 52 60

PCDFs
TeCDFs 98 99 114 95 80 85 88 80
PeCDFs 87 109 109 85 81 65 75 77
HxCDFs 88 89 91 93 69 61 69 70
HpCDFs 96 91 84 87 62 65 58 67
OCDF 88 89 100 89 58 51 46 48

Co-PCBs

TeCBs 113 95 94 92 78 83 78 75
PeCBs 82 104 101 95 72 74 67 63
HxCBs 85 81 82 87 66 60 70 63
HpCBs 98 83 91 89 64 62 61 60

* Concentration of surfactant (ppm)
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