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【摘要】
經由焚化過程所產生之細微粒飛灰，經過後燃燒區並藉由空氣污染防制設備收集後，戴奧辛可能會在其飛灰表面形成。在去除煙道排氣過程中，常利用活性碳控制來煙道排放，但可能會造成戴奧辛吸附或是提高戴奧辛生成。而殘餘碳被認為與形成戴奧辛有關。在先前的研究中已比較焚化爐中不同單元之飛灰。因此利用填充床反應器設定與實際之空氣污染防制設備相同溫度以模擬活性碳吸附戴奧辛實驗。本研究利用添加3%活性碳及10%氯化鈣於飛灰中探討戴奧辛生成與破壞。研究結果顯示在相同反應時間下，未添加活性碳及添加3%活性碳於飛灰中之戴奧辛濃度分別為206.3ng/min及245.3ng/min。添加3%活性碳後轉變了戴奧辛在排氣與殘餘相中之分佈，經毒性當量轉換後，PCDD/PCDF比值由1.84提升至4.55，顯示戴奧辛生成物種似乎有轉移之情形，以PCDDs為主要之優勢物種。本實驗條件下，可知活性碳在吸附戴奧辛過程中扮演一關鍵角色。添加10%氯化鈣探討氯源對戴奧辛生成影響結果顯示，添加10%氯化鈣對戴奧辛濃度並無太大之改變。這也顯示氯化鈣在催化及提升戴奧辛生成過程之貢獻程度較小。甲苯於結構上相似於戴奧辛之前趨物，因此本研究引入甲苯於飛灰進行戴奧辛實驗，結果顯示引入甲苯於含有活性碳之飛灰之多環芳香烴濃度分佈有明顯之變化。添加0.1% Naphthalene於飛灰中，總戴奧辛濃度為157.2 ng/min，添加0.5% Naphthalen於飛灰中，總戴奧辛濃度為211.3 ng/min，增加了26%。添加Pyrene於飛灰生成戴奧辛實驗，在排氣相與添加Naphthalene呈現不同之結果，整體濃度雖然增加，但排氣相之戴奧辛濃度並無隨Pyrene增加而增加，反而有減少之趨勢。探討碳源、氯源及多環芳香烴何者為形成戴奧辛之主要生成因子，結果顯示多環芳香烴增加戴奧辛濃度最為顯著。
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【Abstract】
The entrained fine fly ash particles carried into the post-combustion region and collected by air pollution control devices wee capable of such surface-mediated PCDD/F formation. The addition of particulate activated carbon to control the stack emission may result in both adsorption and enhancement of PCDD/Fs formation during the flu gas cleaning process. Residual carbon on fly ash was found to be the active reagent in the pathway towards PCDD/Fs. Cpmparison between the raw fly ashes as received the different units of incinerator was investigated in the previous study. Experiments with PCDD/Fs adsorption by activated carbon were performed using a bench-scale packed bed reactor at the practical temperature range in the air pollution control devices. 3% of activated carbon and 10% of calcium chloride was added into the fly ash matrix to test the effect of PCDD/Fs formation and destruction. In the 3% activated carbon addition case, the PCDD/Fs concentration onto the fly ash matrix increased from 206.3 ng/min to 245.2 ng/min based on the same reaction time scale. However, the homologue profiles and the isomer distribution were changed in the ash and flu gas stream. The ratio of PCDD/PCDF increased from 1.84 to 4.55. These observations suggest that the activated carbon plays a critical role in PCDD/Fs adsorption under the experimental conditions.  About the same level formation of PCDD/Fs was observed when 10% of calcium chloride was added into the fly ash matrix. This indicates that calcium chloride works as a minor role of the catalyst to promote PCDD/Fs formation. Toluene was chosen to pass through the fly ash matrix as a precursor. Results revealed that the formation of aromatic hydrocarbon could be affected by toluene addition. Add to 0.1% Naphthalene and 0.5% Naphthalene onto the fly ash, the PCDD/Fs concentration was increased from 157.2 ng/min to 211.3 ng/min about formation of PCDD/Fs was observed. Add Pyrene onto the fly ash for PCDD/Fs formation experiment, the result different from adding Naphthalene experiment appearing and the fly ash, respectively. The dominant precursor of PCDD/Fs formation, was PAHs based on this study.
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