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Thermal Desorption Behavior of PCDD/Fs on the Fly Ash
ZHANG Feng, ZHANG Hai-jun, CHEN Ji-ping, LIANG Xin-miao
(Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116011, China)

Abstract: The article studied the thermal desorption behavior of PCDD/Fs on the fly ash under anoxic conditions. From the analysis of the
PCDD/Fs concentrations in the gas phrase and solid residuals the several kinds of potential chemical reaction and physical changes of dioxin
that occur at the different temperature are concluded. At the same time, desorption ratios of 17 toxic dioxin congers and the better desorption
conditions are studied. At 200°C and 300°C» the average desorption ratio of PCDD/Fs are 96.2% and 95.5% respectively. At 400°C, the
average desorption ratio of PCDD/Fs is 99.7% . The experiment results show that the PCDD/Fs is dechlorinated at 300°C . At 400°C, a lot of
precursor reactions happen in the fly ash, which enhance the content of PCDD/Fs.
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Fig.1 Experimental setup for desorption
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Table 2 Comparison of PCDD/Fs distribution in the gas phrase and solid phrase during the thermal desorption process at different temperature
i 200°cpn%°.%ﬂ¢f< 300°cpn%%ﬂ¢f< 400°c)1|ja’€%wyf<
PCDD/Fs g ) iasl I g 4 it Bt gl JI5d B i Bt gl I g 4
/ng*g™! /ng*g™! 1% /ng*g™! /ng*g™! 1% /ng*g™! /ng*g™! 1%
TCDDs 2.841 2.778 0.059 97.9 2.262 0.225 91 4.597 0.017 99.6
PeCDDs 2.142 2.544 0.046 98.2 1.997 0.114 94.6 5.428 0.008 99.9
HxCDDs 0.764 0.947 0.036 96.3 0.825 0.038 95.6 4.492 0.005 99.9
HpCDDs 3.098 3.471 0.149 95.9 2.853 0.082 97.2 12.361 0.035 99.7
OCDD 2.756 5.787 0.43 93.1 2.29 0.099 95.9 5.209 0.077 98.5
TCDFs 16.676 12.279 0.388 96.9 8.819 0.646 93.2 36.105 0.061 99.8
PeCDFs 7.404 7.223 0.242 96.8 4.849 0.262 94.9 29.493 0.034 99.9
HxCDFs 3.178 3.774 0.123 96.8 2.89 0.084 97.2 26.569 0.034 99.9
HpCDFs 2.428 2.782 0.103 96.4 2.479 0.052 97.9 20.333 0.035 99.8
OCDF 0.576 0.473 0.035 93.1 0.413 0.012 97.2 5.247 0.009 99.8
96.2°B 95.5C 99.7A
Da B F EEZE P39 4H b RHA) Duncan 2 T HUEL T, 7 —47 b 80 A1 R 7 BER R 28 06 21 0.05 R 2KF, N
#*3 FREIRET 17 MBS PCDD/Fs ESHAMERZEH ST
Table 3 Distribution of 17 toxic PCDD/Fs congeners in the gas phrase and solid phrase at different temperature
Btk ‘ 200°ch\|1%%&%¢)2 \ 300°cpn%%&%7)2 \ 400°cﬂn%%}%¢f<
PCDD/Fs g e Bt BB RS i Bt BB A ES i Bt B Bk
/ng*g™! /ng*g™! 1% /ng*g™! /ng*g™! /% /ng*g™! /ng*g™! /%
2,3,7,8-TCDD 0.243 0.386 0.007 98.2 0.178 0.027 86.8 0.62 0.004 99.4
1,2,3,7,8-PeCDD 0.278 0.38 0.009 97.7 0.234 0.019 92.5 0.88 0.003 99.7
1,2,3,4,7,8-HxCDD 0.09 0.15 0.005 96.8 0.12 0.004 96.8 0.572 0.001 99.8
1,2,3,6,7,8-HxCDD 0.24 0.298 0.009 97.1 0.24 0.012 95.2 1.294 0.001 99.9
1,2,3,7,8,9-HxCDD 0.184 0.233 0.011 95.5 0.205 0.014 93.6 1.33 0.002 99.8
1,2,3,4,6,7,8-HpCDD  1.557 1.734 0.08 95.6 1.368 0.042 97 5.869 0.017 99.7
0CDD 2.756 5.787 0.43 93.1 2.29 0.099 95.9 5.209 0.077 9.5
2,3,7,8-TCDF 0.767 0.927 0.032 96.7 0.471 0.043 91.6 2.81 0.01 99.6
1,2,3,7,8-PeCDF 1.548 1.767 0.047 97.4 1.015 0.044 95.8 6.772 0.011 99.8
253,47, 8-PeCDF 0.601 0.716 0.023 96.9 0.458 0.019 96 4.736 0.008 99.8
1,2,3,4,7,8-HxCDF 0.685 0.94 0.025 97.4 0.718 0.015 98 7.225 0.012 99.8
1,2,3,6,7,8-HxCDF 0.94 0.989 0.027 97.3 0.695 0.022 96.9 6.742 0.01 99.9
1,2,3,7,8,9-HxCDF 0.075 0.079 0.004 95.2 0.062 0.003 95.4 0.621 0.001 99.8
2,3,4,6,7,8-HxCDF 0.413 0.471 0.017 96.5 0.403 0.01 97.6 4.066 0.006 99.9
1,2,3,4,6,7,8-HpCDF  1.616 1.851 0.064 96.7 1.569 0.033 97.9 11.564 0.025 99.8
1,2,3,4,7,8,9-HpCDF  0.224 0.231 0.013 94.7 0.223 0.006 97.4 3.092 0.004 99.9
OCDF 0.576 0.473 0.035 93.1 0.413 0.012 97.2 5.247 0.009 99.8
96.2'B" 95.4B 99.7A
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Fig.2  Distribution of PCDD/Fs and TEQ in the gas phrase and solid phrase at different temperature
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