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Validity Evaluation of the DIOANA® Filter for Sampling of PCDDs, PCDFs

and Coplanar PCBs in Flue Gas.

Noriaki HAMADA, Hirofumi NAKAMURA, Katsuhisa HONDA
Miura Institute of Environmental Science, MIURA Co., Ltd. (864-1, Hojo Tsuji, Matsuyama Ehime,
799-2430)

Summary

Validity and limit for the sampling of PCDDs, PCDFs and coplanar PCBs in the flue gases using the
DiOANA" filter were evaluated on basis of the five criteria required for the Japanese Industrial Standard method
(JIS K 0311). The simplified method using the DIOANA"® filter could be completed with accuracy comparable to
the JIS K 0311 under the nature of flue gas and the conditions of sampling as follows: Moisture content in flue
gas, 41 %; averaged observed concentration of CO, 670 vol ppm; gas flow rate and volume, 73
C-wet/min and 7.1 m’y ; volume of CO, 1800 m{; temperature in the site of the DIOANA® filter, 11010

Further improvements in the extraction and cleanup processes enabled the overall time to be reduced to less
than a half of that required by the JIS K 0311. Using this simplified method extremely reduces risk of cross

contamination and allows an analyst of unripe technology to easily make the pretreatment of the flue gas samples.
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Fig. 1 Sampling train using DIOANA® filter
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Fig. 2

Table 1 Measurement conditions of PCDDs, PCDFs and coplanar PCBs by HRGC/HRMS

HRGC Conditions
TeCDDs, TeCDFs, PeCDDs, PeCDFs, HxCDDs, HxCDFs

Column SP-2331 (0.25 mm i.d. X 60 m, 0.20 um)

Oven Temp. 150 °C, 1 min — 20 °C/min — 210 °C — 2 °C/min — 255 °C
Carrier Gas He: 258 kPa (35 cm/s, 1.7 m//min), Constant flow

Inlet Temp. 250 °C

Injection Mode

Splitless (1 min)

1,2,3,7,8,9-HxCDF, HpCDDs, HpCDFs, OCDD, OCDF

Column SPB-50 (0.25 mm i.d. x 30 m, 0.25 pm)
Oven Temp. 170 °C, 1 min — 20 °C/min — 230 °C — 3 °C/min — 290 °C
Carrier Gas He: 100 kPa (38 cm/s, 1.0 m//min), Constant flow
Inlet Temp. 250 °C
Injection Mode Splitless (1 min)
Coplanar PCBs
Column DB-5ms (0.25 mm i.d. x 60 m, 0.25 pm)
Oven Temp. 150 °C, 1 min — 5 °C/min — 290 °C
Carrier Gas He: 258 kPa (35 cm/s, 1.7 m//min), Constant flow
Inlet Temp. 250 °C

Injection Mode

Splitless (1 min)

HRMS Conditions

Ionization Current
Ionization Voltage
Source Temp.
Accel. Voltage
Resolution
Monitor Ions

800 pA (JMS-SX102A), 500 pA (JMS-700, JMS-700D)
70 V (IMS-SX102A), 38 V (JMS-700, JMS-700D)

270 °C
10 kV
> 10000

Native

Labeled

TeCDDs
PeCDDs
HxCDDs
HpCDDs
OCDD
TeCDFs
PeCDFs
HxCDFs
HpCDFs
OCDF
TeCBs
PeCBs
HxCBs
HpCBs

319.8965, 321.8937
355.8547, 353.8576
389.8157,391.8128
423.7767, 425.7738
457.7377, 459.7348
303.9016, 305.8987
339.8598, 341.8568
373.8208, 375.8179
407.7818, 409.7789
441.7428, 443.7399
289.9224,291.9194
325.8804, 327.8775
359.8415, 361.8385
393.8025, 395.7995

331.9368, 333.9339
367.8949, 365.8978
401.8559, 403.8530
435.8169, 437.8140
469.7779, 471.7750
315.9419, 317.9389
351.9000, 353.8970
385.8610, 387.8581
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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Collection efficiency of PCDDs, PCDFs and Co-PCBs using DIOANA" filter, from points of view of
a) wet flow rate through DIOANA" filter, b) sampling dry volume (normal), c¢) average CO
concentration, d) CO volume passed DIOANA" filter, €) moisture content, and f) TEQ
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Fig. 4 Deviation of PCDDs, PCDFs and Co-PCBs concentration using DIOANA™ filter from usual method,

from points of view of a) wet flow rate through DIOANA" filter, b) sampling dry volume (normal), c)
average CO concentration, d) CO volume passed DIOANA" filter, ¢) moisture content, and f) TEQ
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CO 1800 m¢
41 % 71 m’
Cco 670 ppm 120

73 £/min 120

Table 2 Validity of DIOANA" filter for sampling of PCDDs, PCDFs and Co-PCBs in the flue from special

facilities gas except for waste incinerator

Efficiency (%) Deviation (%)
Zinc Sintering furnace Aluminum

recovery alloy
1,3,6,8-TeCDD 99.9 100 96.3 2.1
1,3,7,9-TeCDD 99.9 100 100 -16.8
2,3,7,8-TeCDD 100 100 100 -
1,2,3,7,8-PeCDD 100 100 100 -9.6
1,2,3,4,7,8-HxCDD 100 100 100 -10.0
1,2,3,6,7,8-HxCDD 100 100 100 -6.1
1,2,3,7,8,9-HxCDD 100 100 100 -0.9
1,2,3,4,6,7,8-HpCDD 99.9 99.0 100 8.9
OCDD 99.6 98.7 91.7 -10.7
2,3,7,8-TeCDF 100 100 100 15.8
1,2,3,7,8-PeCDF 100 100 100 -10.7
2,3,4,7,8-PeCDF 100 100 100 11.3
1,2,3,4,7,8-HxCDF 100 100 100 -16.3
1,2,3,6,7,8-HxCDF 100 100 100 -17.1
1,2,3,7,8,9-HxCDF 100 100 100 54
2,3,4,6,7,8-HxCDF 100 100 100 -3.7
1,2,3,4,6,7,8-HpCDF 100 100 100 16.3
1,2,3,4,7,8,9-HpCDF 100 100 100 -3.7
OCDF 100 100 100 -8.0
3,4,4'5-TeCB (#81) 100 100 100 -5.4
3,3'4,4'-TeCB (#77) 99.9 100 99.6 -7.6
3,3',4,4'5-PeCB (#126) 100 100 100 10.7
3,3'4,4',5,5'-HxCB (#169) 100 100 100 -2.9
2'3,4.4' 5-PeCB (#123) 100 98.4 93.5 16.5
2,3'4,4' 5-PeCB (#118) 99.7 98.0 94.2 -8.7
2,3,3'4,4'-PeCB (#105) 99.8 99.1 97.8 19.8
2,3,4,4'5-PeCB (#114) 100 100 98.2 -10.7
2,3'4.4'5,5"-HxCB (#167) 100 100 100 -11.5
2,3,3',4,4' 5-HxCB (#156) 100 100 100 44
2,3,3'4,4' 5'-HxCB (#157) 100 100 100 16.2
2,3,3'4,4'55"-HpCB (#189) 100 100 100 -13.8
PCDDs 99.9 99.7 99.3 12.1
PCDFs 99.9 100 100 -6.1
Co-PCBs 99.9 99.5 97.9 -0.1
PCDDs + PCDFs + Co-PCBs 99.9 99.9 99.6 9.1
TEQ 99.9 99.9 99.9 3.5
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