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	摘要(中)	經過多年的研究，連續流循序回分式活性污泥系統在自動監測控制系統的發展上，在即時監測控制好氧相及缺氧相的操作時間已有不錯的成果，可達到節省操作時間及提高處理效率的目標。然而目前對於好氧相曝氣量提供方式仍然採取固定曝氣量供給方式，長期操作下，往往造成系統處理成效及污泥沉降性不佳的情形。是故，研擬曝氣控制策略以提昇CFSBR系統整體效率及效益，為現階段發展CFSBR自動監測控制系統的主要工作。此曝氣控制策略主要依據僅提供系統所需氧量的基本原則下，根據溶氧質量平衡關係式，建立曝氣量控制的方法。而此方法得以進行操作，必須根據系統的溶氧轉換率及需氧量的監測資訊回饋控制，故本研究在於建立一線上量測溶氧轉換率、需氧量的方法，以期能應用於好氧相曝氣控制上。由研究結果指出，線上即時量測溶氧轉換率可以判斷出好氧相微生物開始利用系統溶氧的時機，更進一步可以計算出微生物用氧量的多寡。而溶氧轉換率也可以反應出在低溶氧環境下，系統溶氧濃度的微量變化，其累積量更可以模擬出系統溶氧變化的趨勢，可作為使系統溶氧濃度維持穩定的曝氣量修正因子。線上即時量測需氧量的變化可以反應出CFSBR系統氧化態物種的多寡及氧化程度，反應出系統進行硝化反應的型態。進一步應用於輔助判斷好氧相操作終點。且可根據即時量測需氧量的大小，調整曝氣量的多寡，達到節省曝氣能源的目的。
	摘要(英)	As a simple and compact wastewater treatment system, the continuous-flow sequencing batch reactor (CFSBR) is capable of removing the organic carbonaceous materials, nitrogen and phosphorus biological nutrients by cycling anaerobic, aerobic, anoxic, settling and discharge phases.  Therefore, it is suitable to be a water pollution control facility in remote areas and communities without sewer services, especially in Taiwan.  Automation is the optimal procedure for increasing the performance of a wastewater treatment system.  Since the nitrifying bacteria and phosphorus accumulating organisms have been recognized as obligatory aerobic bacteria, the aerobic phase of CFSBR was usually controlled under high DO level conditions by fixed aeration densities for eliminating the substrate (ammonia nitrogen and oxygen) competitions with other heterotrophic bacteria, and by the ORP/pH real-time control approaches to ensure the performances of biological nitrogen removal.  However, these control approaches always led to poor stability of biological phosphate removal, sludge bulking and highly aeration costs.  Therefore, developing an aeration control approach for increasing the comprehensive performance of CFSBR is the critical point in the monitoring and control system development.  Since there are two monitoring parameters, oxygen transfer ratio and oxygen demand, have to determined in this developed aeration control approach for feedback control the aeration flow rates.  The purpose of this study is to establish the on-line oxygen transfer ratio and oxygen demand measuring approach for developing the aeration control approach in practically.  The study results revealed that the oxygen transfer ratios and oxygen demands could be measured.  The oxygen transfer ratios could respond the trace variations of DO contents in system and to simulate the profiles of DO.  Real-time calculating the accumulative values of oxygen transfer ratio could be applied to modify the aeration flow rates to maintain a specific range of DO contents for estimating the oxygen demands.  The variations of on-line oxygen demand monitoring values could indicate the oxidation degrees of system and identify the type of nitrification, which also could be applied to determine the aeration flow rates and control points of aerobic phase of CFSBR.
	關鍵字(中)	
      	  ★ 連續流循序批分式活性污泥系統
★ 自動監測控制
★ 溶氧轉換率	關鍵字(英)	
      	  ★ oxygen transfer ratio
★ automatic monitoring and control
★ Continuous-Flow Sequencing Batch Reactor (CFSBR)
★ oxygen demand
★ aeration control
	論文目次	第 一 章 前  言…………………………………………………	1


1.1 研究緣起……………………………………………………..	1


1.2 研究目的……………………………………………………...	2


1.3 研究流程……………………………………………………...	2


第 二 章 文獻回顧………………………………………………	3


2.1連續流循序批分式活性污泥系統之沿革……………………	3


2.1.1單槽回分式活性污泥法(Sequencing Batch Reactor, SBR).	3


2.1.2 間歇循環延長曝氣系統…………………………………..	6


2.1.3 連續流循序回分式活性污泥系統……………………….	7


2.2 連續流循序回分式活性污泥系統之研究與發展…………...	9


2.2.1 CFSBR即時控制策略的研究……………………………..	9


2.3 CFSBR系統目前操作上面臨問題的了解與確認…………...	11


2.3.1 CFSBR系統各操作相生化反應機制及其影響因子……..	13


2.4 傳統活性污泥程序溶氧控制方法…………………………...	24


2.4.1 溶氧設定點控制…………………………………………..	25


2.4.2 攝氧率與呼吸儀…………………………………………..	26


2.4.2.1 呼吸儀的量測原理…………………………………….	26


2.4.2.2量測方法……………………………………………….	32


2.4.3 小結………………………………………………………	34


第 三 章 研究方法………………………………………………	35


3.1 線上即時溶氧轉換率及需氧量量測方法之建立…………...	35


3.2 研究設備……………………………………………………...	40


3-2-1 連續流循序批分式活性污泥系統……………………...	40


3-2-2 CFSBR模廠各設備功能………………………………...	44


3.3 實驗設計……………………………………………………..	48


3.3.1 人工合成基質……………………………………………	49


3.3.2 動態進流…………………………………………………	49


3.3.3活性污泥…………………………………………………..	50


3.3.4 自動即時控制方式………………………………………	50


3.3.5 實驗進行…………………………………………………	53


3.4 實驗之分析設備與材料……………………………………...	54


3.4.1 實驗分析設備及水質分析方法…………………………	54


第 四 章 結果與討論……………………………………………	56


4.1溶氧轉換率的變化趨勢………………………………………	56


4.2 溶氧轉換率與系統溶氧的關係……………………………...	58


4.3 溶氧轉換率在曝氣控制策略的應用………………………...	64


4.4 需氧量在CFSBR系統好氧相的變化……………………….


4.5 需氧量與CFSBR好氧相反應物種的關係………………….	65


66


4.6 系統需氧量在曝氣控制策略上的應用……………………...	70


第五章 結論與建議………………………………………………	72


5.1 結論…………………………………………………………...	72


5.2 建議…………………………………………………………...	72


參考文獻…………………………………………………………	73


附錄一：各循環操作下好氧相溶氧轉換率與溶氧變化趨勢……	79


附錄二：各循環操作下好氧相第一階段控制at與DO的變化…..	82


附錄三：各循環操作下好氧相溶氧與需氧量變化趨勢…………	85


附錄四：各循環操作下好氧相需氧量與氮系濃度變化…………	88


附錄五：各循環操作下監測參數變趨勢圖………………………	91


附錄六：各循環操作下水質參數變化趨勢………………………	94
	參考文獻	1.	Anthonisen, A.C., R.C. Loehr, B.S. Prakasam and E.G. Srinath, Inhibition of Nitrification by Ammonia and Nitrous Acid. Journal of Water Pollution Control Fed., Vol.48,No.5, May, 1976.


2.	Caulet, P., B. Bujon, and J.P. Philippe., Upgrading Of Wastewater Treatment Plants for Nitrogen Removal: Industrial Application Of An Automated Aeration Management Based On ORP Evolution Analysis.  Wat. Sci. Tech. Vol. 37, No.9, pp. 41-47, 1998.


3.	Cho, B. C., C. N. Chang, S. L. Liaw, P. T. Huang, The Feasible Sequential Control Strategy of Treating High Strength Organic Nitrogen Wastewater with Sequencing Batch Biofilm Reactor.  2nd IWA International Symposium on Sequencing Batch Reactor Technology, France, Vol. 1, pp.163-171 , 2000.


4.	Comeau, Y., K. J. Hall, R. E. W. Hancock and W. K. Oldham. Biochemical Model for Enhance Biological Phosphorus Use Removal. Wat. Res., Vol.20, No.12, pp.1511-1521, 1986.


5.	Dawson, R. N. and Murphy, K. L. The Temperature Dependency of Biological Denitrification. Wat. Res., 6:71, 1972.


6.	Frank, L. B. Case Study: Automatic Reservoir Aeration To Control Manganese Water Supply Queensland, Australia. Wat. Sci. Tech. Vol. 37, No.2, pp.301-308, 1998.


7.	Yoong .E .T, P .A Lant and P. F. Greenfield. In Situ Respirometry In An SBR Treating Wastewater With High Phenol Concentrations. Wat. Res. Vol. 1, pp. 239-245, 2000.


8.	Groeneweg, J., B. Sellner and W. Tappe. Ammonia Oxidation in Nitrosomonas at NH3 Concentrations near Km：Effects of pH and Temperature. Wat. Res. Vol.29, No. 12, pp.2561-2566, 1994.


9.	Guang. H. C, L I-Man., L. Jian. and H. Ju-Chang., Study Of Oxygen Uptake By Tidal River Sediment. Wat. Res. Vol. 33, No.13, pp.2905-2912, 1999.


10.	Hall, I.R., Some Studies on Nitrification in the Activated Sludge Process. J. Wat. Poll. Con. Fed., Vol.73, No.538, 1974.


11.	Hao O. J. and J. Huang. Alternating aerobic-anoxic process for nitrogen removal: Process evaluation. Water Environment Research, Vol. 68, No.1, pp.83-93, 1996.


12.	Hoepker E. C. and E. D. Schroeder. The Effect of Loading Rate on Batch Activated Sludge Effluent Quality. Journal of the Water Pollution Control Federation, Vol. 51, NO.2, pp.264-273,1997.


13.	Spanjers H., P. Vanrolleghem, G. Olsson, and P. Dold, Respirometry In Control Of The Activated Sludge Process. Wat. Sci. Tech. Vol.34, No. 3-4, pp. 117-126, 1996.


14.	Irvine R. L. and A. W. Buscj, Sequencing Batch Biological Reactor-an Overview. Feature, pp. 235-243, 1979.


15.	Irvine, R. L. and L. H. Ketchum. “An Organic Loading Study of Full-Scale Sequencing Batch Reactor,” WPCF, Vol. 57, No.8, pp.847-853, 1985.


16.	Vollertsen. J., J. Andreas, Nielsen .J. L, and Nielsen .P. H, .Comparison Of Methods for Determination of Microbial Biomass in Wastewater. Wat. Res. Vol. 35, No.7, pp. 1649-1658, 2001.


17.	Orupold K, K. Hellat and T. Tenno. Estimation of Treatability of Different Industrial Wastewaters by Activated Sludge Oxygen Uptake Measurements. Wat. Sci. Tech. Vol.40, No.1, pp.31-36, 1999.


18.	Kuba, T., A. Achtmeisterm, M.C.M. Van Loosderecht and J. J. Heijnen. Effect of Nitrate on Phosphorus Release in Biological Phosphorus Removal System. Wat. Sci Tech., Vol.30, No.6, pp.263-269, 1994.


19.	Lindberg, C. F. and B. Carlsson. Nonlinear and Set-Point Control Of The Dissolved Oxygen Concentration In An Activated Sludge Process. Wat. Sci. Tech. Vol.34, No. 3-4, pp. 135-142, 1996.


20.	Metcalf and Eddy. Wastewater Engineering: Treatment, Disposal, and Reuse. 3th ed. McGraw-Hill Book Company, New York, 1991.


21.	Payne, w. j. Reduction of Nitrogenous Oxides by Microoraganism. Bateriol. Rev., Vol. 37, No.409, 1973.


22.	Painter, H. A Review of Literature on Inorganic Nitrogen Metabolism in Micro-Organisms. Wat. Res., 4(6), No. 393, 1970.


23.	Ducommun P, P.A. Ruffieux, Maria. P. F, and Ian Marison . A New Method for on-line Measurement of the Volumetric Oxygen Uptake Rate in Membrane Aerated Cell Cultures, Journal of Biotechnology 78, pp.139-147, 2000.


24.	Randall, C. W., J. L. Barnard and H. D. Stensel. Design and Retrofit of Wastewater Treatment Plants for Biological Nutrient Removal, Water Quality Management Library. Vol.5, Pennsylvania, Techonmic Publishing Company., Inc, 1992.


25.	Garg. R. P. and R. P. Mathur. Development of Polythene Film Bag As A Respirometer. Wat. Res. Vol.31, No. 2, pp.262-270, 1997.


26.	Garg R. P. and R. P. Mathur. Development of a Memnrane Respirometer. Wat. Res. Vol. 31, No. 1, pp.23-32, 1997.


27.	Saldanha, M and E., Ribeiro. Prediction of Dissolved Oxygen Concentration along Sanitary Sewers. Wat. Sci. Tech. Vol. 34, No. 5-6, pp.525-532, 1996.


28.	Schon, G., S. Geywitz, and F. Mertens. Influence of dissolved oxygen and oxidation reduction potential on phosphate release and uptake by activated sludge from sewage plants with enhance biological phosphorus removal. Water Research, Vol.27,No.3, pp.349-354.1995


29.	Kaller T.J.J., C. P. van Goor, and P. J. Roeleveld. Fuzzy Control of Aeration in An Activated Sludge Wastewater Treatment Plant: Design, Simulation And Evaluation.” Wat. Sci. Tech Vol. 39, No.4, pp. 71-78, 1999.


30.	Yu, R. F, S. L. Liaw, C. N. Chang, and W. Y. Chen, Performance Enhancement of a SBR Applying Real-time Control. J. of Environmental Engineering, ASCE, Vol. 126, No. 10, pp. 943-948 , 2000.


31.	Yu, R. F, S. L. Liaw, C. N. Chang and W. Y. Cheng. Applying Real-time Control to Enhance the Performance of Nitrogen Removal in Continuous-flow SBR System. Wat. Sci Tech Vol.38, No. 3, pp. 271-280, 1998.


32.	Yu, R. F., S. L. Liaw, B. C. Cho, and S. J. Yang, Dynamic Control of a Continuous-flow SBR with Time-varying Influent Loading proceeding of The second IAWQ Specialized conference on Sequencing Batch Reactor Technology, Narbon, France, Vol. 2, pp. 289-292, 2000.


33.	U. S. EPA, Nitrogen Control. Washington, D.C.1975.


34.	U.S. Environmental Protection Agency. Process Design Manual for Nitrogen Control, Office of Technology Transfer, Washington, DC, 1975.


35.	Zhang, T., and H. H. P. Fang. Digitization of DGGE profile and cluster analysis of microbial communities.2000.


36.	歐陽嶠暉，下水道工程學，長松出版社，台北市，1985。


37.	張鎮南、曾四恭、鄭幸雄，「高級廢水處理技術」，滄海書局印行，1995。


38.	蔡勇斌，「活性污泥法自動化與最佳化動態操作控制之研究」，國立中央大學土木工程研究所博士論文，1993。


39.	余瑞芳，「連續流SBR廢水處理系統操作之自動化與最佳化之研究」，國立中央大學環境工程研究所博士論文，1997。


40.	張維欽，生物除磷系統抑制膨化與動態控制之研究，國立中央大學環境工程研究所博士論文，1996。


41.	陳婉如，以ORP作為連續回分式活性污泥法(SBR)去除含碳、氮、磷化合物自動控制參數之初探，東海大學環境科學研究所碩士論文，1994。


42.	謝汶興，改良式單槽連續流回分式活性污泥法處理特性之研究，國立中央大學環境工程研究所碩士論文，1994。


43.	呂學智，單槽連續進流回分式活性污泥處理系統自動化控制初步研究 -以ORP、pH及DO為監控參數之探討,國立中央大學環境工程研究碩士論文，1995。


44.	陳萬原，單槽連續進流回分式活性污泥系統自動監控策略之研究-以ORP、pH為監控參數,國立中央大學環境工程研究所碩士論文，1996。


45.	高綺霙，連續流SBR廢水處理系統於自動即時監控下氮去除動力特性之研究，國立中央大學環境工程研究所碩士論文，1997。


46.	卓伯全，以預臭氧程序促進含高氮廢水有機氮氨化及生物可處理性之研究，東海大學環境科學研究所碩士論文，1997。


47.	楊素禎，單槽連續進流回分式活性污泥系統處理動態進流污水自動控制之研究，國立中央大學環境工程研究所碩士論文，1999。


48.	黃馪珽，單槽連續進流回分式活性污泥系統微生物菌相變化之研究，國立中央大學環境工程研究所碩士論文，2001。


49.	邱伯仁，單槽連續進流回分式活性污泥系統溶氧控制之研究，國立中央大學環境工程研究所碩士論文，2001。


50.	鄭幸雄、陳文欽，電解呼吸儀應用於石化廢水之生物分解特性研究，第二十屆廢水處理技術研討會，1-63~1-68。


51.	鄭幸雄、周素圓、蔡宗岳，氣泡呼吸儀應用於石化廢水生物脫硝反應之特性研究，第二十二屆廢水處理技術研討會，557~583。


52.	林以慈、郭文旭、劉俊清、林吉成、陳文卿，利用氣泡式呼吸儀進行污泥好氧硝化之可行性評估研究，第二十屆廢水處理技術研討會，5-15~5-23。


53.	余瑞芳、廖述良、張鎮南、陳萬原，「類神經網路於連續流SBR廢水處理系統即時控制之應用」，第二十一屆廢水處理技術研討會論文集 pp.457-464 。


54.	卓伯全、廖述良、邱柏仁、余瑞芳，「應用類神經網路輔助建立動態連續進流循序批分式活性污泥系統之即時控制策略」，第二十五屆廢水處理技術研討會論文集 pp.103-109。
	指導教授	
      	  廖述良(Shu-Liang Liaw)
      	 	審核日期	2002-7-22
	推文	
      	  [image: ]facebook   [image: ]plurk   [image: ]twitter   [image: ]funp   [image: ]google   [image: ]live   [image: ]udn   [image: ]HD   [image: ]myshare   [image: ]reddit   [image: ]netvibes   [image: ]friend   [image: ]youpush   [image: ]delicious   [image: ]baidu   
      	 
	網路書籤	
      	  [image: ]Google bookmarks   [image: ]del.icio.us   [image: ]hemidemi   [image: ]myshare   
      	 


  

  











若有論文相關問題，請聯絡國立中央大學圖書館推廣服務組 TEL:(03)422-7151轉57407，或E-mail聯絡
	       - 隱私權政策聲明



	
