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Monitoring of Dioxin Levels in Stack Gas of Incinerator
and Environmental Samples

Jong-Guk Kim, Jin-Soo Park, Kyoung-Sim Kim and Chan-Hee Won

Department of Environmental Engineering, Chonbuk National University
Duckk Jin dong 1ga, Chonju, Chonbuk, 561-756, Korea

The aims of the present study was to monitor the source and estimated PCDDs/PCDFs levels emitted from

sludge incinerator of paper mill. Further our objective was to establish a relationship between source and envi-
ronmental samples in order to obtain a visual trend focusing on the levels of PCDDs/PCDFs pollution in the
environment. PCDDs/PCDFs levels of stack gas were found to be range betweer6&87pgTEQ/N, soil

0.25~2.90 pgTEQ/g and scallion 0.60.14 pgTEQ/g respectively. It was observed that the isomer distribution
between stack gas and environmental sample and isomer distribution of soil and scallion which were con-
sidered to be affected directly by dry/wet deposition was also similar in comparison to that of stack gas.
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Table 1. Sample information of stack gas, soil and scallion.

Sample Sample code Sample size
Stack gas I-1 3.24Nm?
12 3.07Nm*
-3 3.62Nm*
-4 3.44Nm?*
Soil S-1 252 ¢
S-2 22.7¢g
S-3 242¢
S-4" 205¢
Scallion P-1 92¢g
P2 118 ¢
P3 131g
p-4" 109g

*Tt is a reference sample
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Table 2. Condition of Soxhlet-Dean Stark and ASE

extraction,
ASE Soxhlet-Dean Stark

Sample size 20~30g 10¢g
Solvent distilled toluene  distilled toluene
Time 7min static 18hr
Cycle 2 1time/10min
Pressure 1500 psi atmospheric
Temperature 150°C <110°C
Solvent volume 25 ml 300 ml
Spiked standard 1ng Ing
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Table 3. Column clean up methods for PCDDs/PCDFs analysis.

oti Elution condition
Column Amount of adsorbent ALtl".a.ted
condition 1st 2nd
.- 130°C *
Silicagel Column 2g for Ahr n-hexane(120 ml) -
Alumina Column 5 190°C 2% DCM/n-hexane  50% DCM/n-hexane
g for 3hr (20 ml) 30 ml)"
. 25% DCM/n-hexane Toluene
Activated-Carbon Column 05¢g - (30 ml) (300 ml)”

about 5cm of

a
Copper Column column(@1 cm)

- n-hexane(20 ml)" -

*The fraction transferred to next step
4t was performed for soil sample
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Table 4. Concentration of PCDDs/PCDFs in stack gas.
Sample Stack gas

Isomer I-1 I-2 -3 I-4

2,3,7,8-TCDF 2.144 7.757 17.033 27.282
1,2,3,7,8-PeCDF 2.030 5.003 14.300 45.379
2,3,4,7,8-PeCDF 3.935 7.118 24.791 34.169
1,2,3,4,7,8-HxCDF 3.111 3.772 7.068 37.343
1,2,3,6,7,8-HxCDF 5.149 5.557 19.507 34.125
2,3,4,6,7,8-HxCDF 7.383 4.941 12.809 31.960
1,2,3,7,8,9-HxCDF 0.445 0.684 1.674 4471
1,2,3,4,6,7,8-HpCDF 22.191 22517 19.150 130.458
1,2,3,4,7,8,9-HpCDF 4.562 2.837 6.682 13.956
OCDF 15.893 13.454 4.316 45.244
PCDFs(pg/Nm®) 66.834 73.639 127.329 404.388
2,3,7,8-TCDD 1.459 1.689 1.601 5.174
1,2,3,7,8-PeCDD 0.000 1.537 4.925 15479
1,2,3,4,7,8-HxCDD 2.735 0.000 4.183 15.603
1,2,3,6,7,8-HxCDD 2.399 1.765 17.940 139.482
1,2,3,7,8,9-HxCDD 0.690 0.000 9.887 63.145
1,2,3,4,6,7,8-HpCDD 21.599 23.278 81.647 526.605
OCDD 36.029 82.146 93.801 2392.956
PCDDS(pg/ng) 64.910 110415 213.985 3158.443
PCDDs/PCDFs(pg/Nm®) 131.74 184.05 341.31 3562.83
TEQ(pgTEQ/Nm®) 6.468 9.296 27.357 76.756
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Table 5. Concentration of PCDDs/PCDFs in scallions and soils.

Sample Scallion? Soil®
Isomer P-1 P2 P-3 P-4 S-1 S-2 S-3 S-4
2,3,7,8-TCDF 0.149 0.127 0.109 0.082 1.306 1.235 0.209 0544
1,2,3,7,8-PeCDF 0.100 0.087 0.071 0.060 2.231 2.080 0.245 0.448
2,3,4,7,8-PeCDF 0.083 0.082 0.059 0.059 2.069 1.770 0.229 0.428
1,2,3,4,7,8-HxCDF 0.083 0.088 0.067 0.050 2.592 2.299 0.183 0.289
1,2,3,6,7,8-HxCDF 0.070 0.077 0.056 0.047 2.263 1.907 0.182 0.272
2,3,4,6,7,8-HxCDF 0.073 0.091 0.061 0.028 2.873 2.397 0.000 0.000
1,2,3,7,8,9-HxCDF 0.000 0.000 0.000 0.000 0.597 0514 0.000 0.000
1,2,3,4,6,7,8-HpCDF 0.280 0.241 0.204 0.193 9.531 9.194 0.625 1.204
1,2,3,4,7,8,9-HpCDF 0.000 0.011 0.000 0.000 0.860 1.089 0.000 0.000
OCDF 0.000 0.000 0.000 0.000 3.175 3.554 0.000 0.000
PCDFs (pg/e) 0.838 0.804. 0.627 0519 27497  26.039 1.673 3.185
2,3,7,8-TCDD 0.020 0.015 0.014 0.000 0.153 0.114 0.000 0.186
1,2,3,7,8-PeCDD 0.034 0.032 0.026 0.015 0.509 0.494 0.083 0.226
1,2,3,4,7,8-HxCDD 0.013 0.019 0.012 0.000 0.426 0.372 0.000 0.117
1,2,3,6,7,8-HxCDD 0.052 0.049 0.030 0.028 0.997 0.861 0.000 0274
1,2,3,7,8,9-HxCDD 0.033 0.028 0.019 0.000 0.587 0.569 0.000 0.714
1,2,3,4,6,7,8-HpCDD 0.203 0.148 0.122 0.074 5.819 6.367 0.688 1.014
OCDD 0.686 0.419 0.400 0.291 19.043  36.386 0.897 8.438
PCDDs (pg/e) 1.041 0.710 0.623 0.408 27534 45113 1.668 10.969
PCDF/Ds(pg/e) 1.879 1514 1.250 0.927 55031  71.202 3341 14.154
TEQ(pgTEQ/g) 0.141 0.133 0.103 0.069 3.016 2.679 0.252 0.809

4pg/g wet weight for scallion sample
bpg/g dry weight for soil sample
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(C) Scallion

Fig. 1. Isomer distribution in stack gas, soil and scallion.
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