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【摘要】
含氯有機污染物具有潛在的致癌性、致突變性、致畸胎性等毒性特徵，因此多被列為環境毒性污染物；其中三氯乙烯為一疑似致癌物(Trichloroethylene)，其係人工合成物質，具有可能致癌性、高揮發性與低沸點等特性，暴露環境中將會嚴重影響環境及危害到人體健康。有鑑於此，本研究利用自行製備之黏粒觸媒，於可視光下進行光催化降解水體中之三氯乙烯之懸浮態黏粒觸媒批次試驗及黏粒觸媒固定化之連續試驗，不同比較黏粒觸媒之效率、礦化作用及最佳條件和中間產物鑑定。

本研究以市售蒙特石及天然關山系黏粒當作觸媒載體，經X-RD繞射圖中，發現關山系含有蛭石類之黏土礦物，其與蒙特石皆屬於2:1型黏土礦物，具有比表面積大、陽離子交換容量(CEC)高、帶電荷等特性，適合做為黏粒觸媒之載體。實驗研究結果顯示在黏粒觸媒光催化降解三氯乙烯之最佳添加配比中，可觀察出Sm-Ti、Sm-Zn、Ks-Ti、Ks-Ag之最佳重量百分比皆為0.08 wt%；Sm-Ag、Ks-Zn之最佳重量百分比皆為0.1 wt%，然而黏粒觸媒的添加量若超過0.1 wt%時，則會產生遮蔽效應。因黏粒觸媒載體具有高吸附作用，因此於可見光光催化水中三氯乙烯，其所得之去除率則包含殘餘率及降解率的部分。懸浮態黏粒觸媒批次試驗及黏粒觸媒固定化之連續試驗中，懸浮態黏粒觸媒去除三氯乙烯皆有好的去除率及殘餘率；而黏粒觸媒固定化之去除率與降解率則隨著批次次數增加而降低，推估因黏粒觸媒之活性位置與比表面積減少及水泥板產生之離子物種與pH值的改變所影響，因此，可知懸浮態之黏粒觸媒降解三氯乙烯之效果較黏粒觸媒固定化佳。在礦化率部分，其礦化效率皆隨著時間的增加而減緩，推估因降解過程產生中間產物，造成其礦化能量變低，導致礦化率減緩，但礦化作用仍持續進行。在中間產物鑑定部分，其懸浮態黏粒觸媒批次試驗及黏粒觸媒固定化之連續試驗皆鑑定出經光催化之三氯乙烯有中間產物的產生，且隨著批次處理時間與次數的增加而濃度亦有上升的趨勢，而產生的中間產物則會導致黏粒觸媒去除污染物效果及礦化率降低，此為影響降解效果原因之一。
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【Abstract】

The chloride organic compounds have potential carcinogenic, tumor, and monster characteristics. Among these carcinogenic substances, trichloroethylene (TCE) is an artificial synthesis material. When exposed to the atmosphere, it influences the environment and health. In this study, modifications of clay minerals are conducted to form clay catalysts and are illuminated with visible light in order to carry on photocatalysis to degrade the TCE. The main purpose is to discuss the possible mechanism and impact when clay catalysts are performing photocatalytical degradation with visible light. The main clay carriers include smectite clay and guan-shan series soil and the catalysts are sm-Ti, sm-Ag, sm-Zn, Ks-Ti, Ks-Ag, and Ks-Zn to perform the batch and fixed continuous experiment and find out the photocatalytic efficiency and mineralization with different catalysts.

The study shows that adding the amount of 0.08 wt% and 0.1 wt% have the best degradation efficiency on TCE. When a higher quantity of catalysts is added, the easier it is for the shielding effect to take place. This is because the catalyst carrier possesses better adsorbability on TCE so that the total degradation rate on TCE involves the adsorption rate and net degradation rate.

In the batch and fixed continuous experiment, the suspension catalysts can achieve fine degradation and adsorption efficiency; the total and net degradation rate of fixed continuous experiment decrease with the increase of the rate of utilization. It presumes that the decrease of the active sites and surface area of catalysts and the production of the kinds of ions and the change of pH about cement boards. Therefore, the degradation efficiency of suspension catalysts is better than that of fixed continuous experiment on TCE.

In mineralization, the total and net mineralization rate are in decreasing trend with the catalysis time. It is assumed that during the degradation, intermediates are produced, energy reduction and decrease of mineralization rate.

In the identification of intermediates, the above-mentioned methods can be shown that the intermediates can be produced, and that the concentration has trend of increase with the experiment time and the times of experiment. The intermediates can reduce the degradation efficiency and mineralization of catalysts on TCE.
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