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【摘要】
二氧化氯屬於強氧化劑，現在常被應用在滅菌、消毒、污水處理上，特點在於不易與有機物生成三鹵甲烷(trihalomethanes, THMs)，並且易揮發而無毒性殘留。在台灣，台灣鯛養殖產量位居全球第三，為台灣重要經濟產業之ㄧ，然而市面上仍有以次氯酸鈉進行魚體消毒，其易殘留並與有機物形成三鹵甲烷，而產生食品安全問題。本研究將探討高濃度二氧化氯之生成、台灣鯛製程之殺菌及二氧化氯物化特性等三大部分：
高濃度二氧化氯之生成主要是改良二氧化氯原型機，控制變數包含電解槽電壓、流通電流、電解時間、電解溫度與進料種類速度等。結果顯示改良之二氧化氯產生機，當以批式操作，並以飽和食鹽水25％為原料時，經電解2小時生成總氯含量1180 ppm，純度37.9％的二氧化氯，此時之濃度與純度尚未能符合商業化應用。若改變為連續進料方式，調配亞氯酸鈉(NaClO2)與食鹽的比例，經電解2小時，收集氯氣與冷卻水結合後，可得純度高達98％，總氯4720 ppm的二氧化氯。
將電解後的二氧化氯液體，用於台灣鯛魚體的清洗。並針對總生菌數(CFU)，大腸桿菌群(Coliform)、大腸桿菌(E.coli)清洗後三鹵甲烷(trihalomethanes, THMs)的殘留檢測。殺菌以二氧化氯濃度50 ppm、100 ppm及200 ppm，並分別以浸泡清洗及攪動清洗5、15及25分鐘。結果顯示二氧化氯配合攪動清洗方式，能在濃度200 ppm，5分鐘就能完全滅菌，而總三鹵甲烷（total trihalomethanes, TTHMs）之檢測結果為6.4ppb。
    在物化特性中，探討二氧化氯放置於不同光照、攪動速度及儲存溫度的環境裡，對成分的影響。試驗結果顯示濃度4684 ppm，純度98％的二氧化氯溶液於攪拌速度500 rpm，經1小時下降至79 ppm，經3小時達未檢出。若儲存於溫度11℃，31天，濃度從原本4683 ppm只下降到4478 ppm。而二氧化氯受強光的影響，加速了揮發的速度，同時也產生副產物ClO2-及ClO3-。這些二氧化氯放置於不同光照、攪動速度及儲存溫度的環境裡，所產生副產物量的影響，進一步也影響到pH值及ORP（mv）的變化。二氧化氯儲存於低溫及陰暗處，可減鍰其濃度衰退。
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【Abstract】
Chlorine dioxide (ClO2) is a kind of strong oxidizer which has been extensively utilized in sterilization, disinfection, and waste water treatment.  Chlorine dioxide has been advocated in food industries because of the low generation of trihalomethanes (THMs), and the low toxicity due to its high volatility. In Taiwan, production of Tilapia cultivation is the third place among the whole world, being one of the Taiwan most important economical industries. However, concerns of safety and hygiene, and using of sodium hypochlorite (NaClO) has been arisen. It is easy to reside on the food and organic substance and therefore can result in trihalomethanes (THMs). This study aims at to study the generation of high concentration ClO2 via a single-electrolyzer, sterilization of Tilapia fillets, and physical chemistry property of chlorine dioxide solution (NaCl).
Experimental variables for the generation of high concentration chlorine dioxide include the voltage, current, and time duration during electrolysis, as well as the temperature and feeding rate. The results showed that the highest purity of chlorine dioxide (4720 ppm total chlorine, 98% purity) were obtained with adjusted ratio of sodium chlorite (NaClO2) to sodium chloride.

Generation of chlorine dioxide solution was applied for sterilization of Tilapia fillets. Chlorine dioxide concentrations of 50 ppm, 100 ppm and 200 ppm were use for Tilapia bactericide (dipping and shaking at 5, 15 and 25 mins, respectively). A solution of 200 ppm, purity 98% could attain a significant reduction of microorganisms by shaking washing for 5 min. The residue of total trihalomethanes (TTHMs) is 6.4 ppb. 

Physical chemistry property of chlorine dioxide solution was investigated based on stirring and storage. Results showed that by stirring with 500 rpm a solution of 4,684 ppm, purity 98% was down to 79 ppm after 1 hour storage, and volatilized completely after the 3 hours storage. A solution of 4,684 ppm, purity 98% was storaged at 11 ℃ for 31 days. The concentration of chlorine dioxide was decreased to 4,478 ppm. Under light exposure under light, it would accelerate the volatility speed, and produce ClO2- and ClO3-. It also affects pH and oxidation reduction potential (ORP). Therefore, chlorine dioxide solution has to storaged at low temperature and gloomy place to extend it’s the performance.
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