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PCDD/Fs Distribution in MSWI Fly Ash and Identification of the Indicated Isomer

WANG Wei, GAO Xing-bao

(Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract : Four municipal solid waste incinerator (MSWI) fly ash samples were analyzed for PCDD/Fs. The toxicity equivalent quotient (TEQ)
was 0.34 ~ 3.80 ng/g. The congeners distribution presented great comparability to each other as 1,2,3,7,8-PeCDD and 2,3,4,7,8-PeCDF
contributed about 33.6% ~40.5% of total TEQ. Combination with the published PCDD/Fs results of the long-term monitoring in MSWI fly ash
in Shanghai, it was found that total TEQ had good correlation with 1,2,3,7,8-PeCDD and 2,3,4,7,8-PeCDF contribution (7 = 0.996 3 and
0.997 4 respectively) , so they could be considered as indicator isomers for the rapid determination of TEQ evaluation, especially in long-term
monitoring of one incinerator. The indicator factors were 4.466 4 and 3.164 6 respectively. The analysis of the PCDD/Fs results from different
incinerators also showed good correlation with 2,3,4,7,8-PeCDF contribution (7 =0.984 9) and it could be considered as indicator isomer for
TEQ evaluation of MSWI fly ash samples. The indicator factor was 3.419 4.
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Table 1 PCDD/Fs concentration in MSWI fly ash

PCDD/Fs TEF W ingp

A B c D
2,3,7,8-TeCDD 1 0.026 0.02 0.15 0.14
1,2,3,7,8-PeCDD 1 0.099 0.18 0.5 0.8
1,2,3,4,7,8-HxCDD 0.1 0.09 0.16 0.36 0.98
1,2,3,6,7,8HxCDD 0.1 0.15 0.48 0.5 2.2
1,2,3,7,8,9-HxCDD 0.1 0.14 032 048 1.4
1,2,3,4,6,7,8-HpCDD  0.01 1 35 3.9 2
0CDD 0.000 1 23 59 7.2 54
PCDDs TEQ 0.173  0.332 0.833 1.623
2,3,7,8-TeCDF 0.1 0.0%6 0.16 0.85 0.8
1,2,3,7,8-PeCDF 0.05 025 02 2 2.3
2,3,4,7,8-PeCDF 0.5 0.15 042 1.4 1.9
1,2,3,4,7,8HxCDF 0.1 023 03 1.7 29
1,2,3,6,7,8-HxCDF 0.1 021 036 1.6 2.6
1,2,3,7,8,9-HxCDF 0.1 0.013 0.04 0.2 0.2
2,3,4,6,7,8-HxCDF 0.1 0.18 052 1.8 3.3
1,2,3,4,6,7,8-HpCDF  0.01 079 1.3 33 11
1,2,3,4,7,8,9-HpCDF  0.01 0.05 0.18 0.83 1.4
0CDD 0.000 1 0.16 0.4 2 5
PCDFs TEQ 0.167 0.373 1.457 2.176
B TEQ 0.34 070 2.23 3.80
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Fig.1 PCDD/Fs congener distribution in MSWI fly ash
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Table 2 Correlation coefficient between the contribution of each

PCDD/Fs congener and the total TEQ in fly ash from one MSWI

PCDDs 544 1 r | PCDFs SH44 r
2,3,7,8-TeCDD 0.8742| 2,3,7,8-TeCDF 0.864 8
1,2,3,7,8-PeCDD 0.996 3| 1,253,7,8-PeCDF 0.9778
1,2,3,4,7,8-HxCDD  0.9458| 2,3,4,7,8-PeCDF 0.997 4
1,2,3,6,7,8-HxCDD  0.8931| 1,2,3,4,7,8-HxCDF  0.9953
1,2,3,7,8,9-HxCDD  0.9318| 1,2,3,6,7,8-HxCDF  0.9979
1,2,3,4,6,7,8-HpCDD 0.8498| 1,2,3,7,8,9-HxCDF ~ 0.9928
0CDD 0.8477| 2,3:4,6,7,8-HxCDF  0.954 4

1,2,3,4,6,7,8-HpCDF  0.966 9

1,2,3,4,7,8,9-HpCDF  0.953 2

OCDF 0.8776
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Table 3 Correlation coefficient between the contribution of each PCDD/Fs
congener and the total TEQ in fly ash from different MSWIs

PCDDs 54 f4 r PCDFs ¢ 1) 44 r
2,3,7,8-TeCDD 0.398 4| 2,3,7,8-TeCDF 0.6238
1,2,3,7,8-PeCDD 0.794 4| 1,2,3,7,8-PeCDF 0.8868
1,2,3,4,7,8-HxCDD  0.863 0| 2,3,4,7,8-PeCDF 0.9849
1,2,3,6,7,8HxCDD  0.661 7| 1,2,3,4,7,8-HxCDF 0.6112
1,2,3,7,8,9-HxCDD  0.8012|| 1,2,3,6,7,8-HxCDF 0.9204
1,2,3,4,6,7,8-HpCDD ~ — || 1,2,3,7,8,9-HxCDF 0.9818
0CDD — | 2,3,4,6,7,8-HxCDF 0.2672
1,2,3,4,6,7,8-HpCDF —
1,2,3,4,7,8,9-HpCDF —
OCDF —
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& TEQ = 4.466 4 x 1,2,3,7,8-PeCDD

(r=0.9963)
& TEQ=3.1646%2,3,4,7,8-PeCDF
(r=0.9974)

Hb 4,466 4 F13.164 6 74 1,2,3,7, 8-PeCDD
12,3,4,7,8-PeCDFHIFE 7R EE T
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