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	摘要(中)	以導電性高分子為固態電解質之鋁電解電容器具有高頻特性佳、溫度穩定性高、壽命長及可小型化等優點，但由於電解質與載體間的附著度不佳，產生所謂的界面損失，以及高分子電解質的導電度低，使得電容器的內電阻提高，而降低電容器的工作效率。為製備良好的高分子鋁電解電容器，本研究採用四種策略來改善上述缺點：(1)利用不同的修飾分子修飾氧化鋁載體，藉由氧化鋁的修飾來提高導電高分子與氧化鋁之間的附著度；(2) 藉由苯胺聚合時加入不同比例的有機溶劑，減緩聚合速率使所沈積的聚苯胺膜較緻密，降低電容元件之阻抗；(3)利用不同的酸摻雜高分子膜，提升高分子膜的導電度，降低電容元件之阻抗；(4)使用多次聚合來提高高分子在載體上的披覆率以提高電容元件之電容量。實驗結果發現，介電層以有機羧酸分子或有機磷酸分子修飾可改善電容器之界面阻抗，進而降低其DF值。在聚合時加入少許的有機溶劑(乙醇)，使聚合出之聚苯胺膜較緻密，亦可降低其DF值。多次聚合可有效的增進聚苯胺於載體上的披覆率，可使元件之電容量有明顯的提升。
	摘要(英)	Aluminum electrolyte capacitors with conducting polymer as a solid electrolyte has the advantages of high frequency characteristic, high thermal stability, long life-time, and miniaturizeable potentials.  However, due to the poor adhesion between electrolyte and substrate, the so-call interface loss occurs.  Moreover, the relatively low conductivity of the conducting polymer cause the higher internal resistance, affects the performance of the capacitor.  In this study, we propose four methods to solve these problems. They are: (1) Modified the dielectric layer with organic compound to improve the adhesion between polymer and dielectric layer; (2) Adding organic solvent to decrease the rate of polymerization. Therefore, the denser polymer film was formed, the resistance of the capacitor will be reduced; (3) Choosing proper doping acid to increase the conductivity of polyaniline, reduce the resistance of the capacitor; (4) Using multiple-step polymerization/deposition procedure to increase the coverage of the polyaniline films, increasing the capacitance of the capacitor.  The results showed that the modification of dielectric layer with organic carboxylic acid or organic phosphobic acid can improve the adhesion between polymer electrolyte and dielectric layer, decreasing the internal resistance and DF value of the capacitor. Adding small amount of organic solvent (alcohol) during the polymerization/deposition process can also decrease the DF value of the capacitor. Furthermore, using multiple-step polymerization/deposition procedure can improve the coverage of the polyaniline films therefore, increase the capacity significantly.
	關鍵字(中)	
      	  ★ 導電高分子
★ 聚苯胺
★ 分子自我組裝
★ 鋁電解電容器	關鍵字(英)	
      	  ★ aluminum electrolyte capacitor
★ conducting polymer
★ polyaniline
★ self-assembly
	論文目次	總目錄:


緒論………………………………………………………………………1


1-1 前言…………………………………………………………………1


1-2-1 電容器發展歷史…………………………………………………1


1-2-2 電容器之基本構造與原理………………………………………4


1-2-3 電容器發展現況與種類…………………………………………6


1-2-4 電容器之電容量………………………………………………14


1-2-5 電容器之阻抗…………………………………………………15


1-2-6 固態電解質之發展……………………………………………17


1-3-1 有機共軛高分子的歷史發展…………………………………23


1-3-2 有機共軛高分子的特性………………………………………24


1-3-3 有機共軛高分子的導電機構…………………………………24


1-3-4 導電高分子的應用……………………………………………25


1-4-1 有機共軛高分子-聚苯胺………………………………………25


1-4-2 聚苯胺的導電機構……………………………………………26


1-5 分子自我組合……………………………………………………28


1-6 自組裝分子單層膜之應用………………………………………30


1-7 研究動機…………………………………………………………31


實驗內容………………………………………………………………32


2-1 藥品………………………………………………………………32


2-2 本文中縮寫所代表的意義………………………………………33


2-3 實驗流程…………………………………………………………35


2-3-1 鋁箔化成步驟…………………………………………………35


2-3-2 Al2O3載體的表面修飾…………………………………………36


2-3-3 在修飾後之Al2O3載體上直接聚合聚苯胺膜…………………36


2-3-4 HCl、CSA、MSA摻雜過程………………………………………38


2-3-5 電容器元件樣品製備及測試流程……………………………38


2-4 儀器分析與樣品製備……………………………………………39


2-4-1 紫外光/可見光/近紅外光光譜…………………………………39


2-4-2 化學分析電子分光儀…………………………………………40


2-4-3 輕敲式原子力顯微鏡…………………………………………40


2-4-4 掃瞄式電子顯微鏡……………………………………………41


2-4-5 紅外光吸收光譜儀……………………………………………42


2-4-6 表面膜厚測量儀………………………………………………44


2-4-7 四點探針導電度計……………………………………………44


2-4-8 熱重分析儀……………………………………………………46


結果與討論……………………………………………………………47


3-1 化成鋁箔的厚度測量……………………………………………47


3-2 聚苯胺反射式IR的測量…………………………………………48


3-3 聚苯胺膜厚的測量………………………………………………49


3-4 氧化鋁載體的SEM表面型態圖…………………………………52


3-5 氧化鋁載體的DFM圖及Phase (相)圖……………………………53


3-6 修飾分子修飾於氧化鋁粉末之IR吸收光譜分析………………56


3-7 修飾前後氧化鋁箔之ESCA縱深分析……………………………58


3-8 載體修飾前後的接觸角測量……………………………………60


3-9 聚苯胺膜與載體之間的附著度比較……………………………61


3-10 修飾與否對聚苯胺膜沈積的影響………………………………63


3-11 HCl、CSA、MSA摻雜聚苯胺膜之摻雜難易度探討……………66


3-12 四點探針導電度測量……………………………………………68


3-13 電容器性質測試…………………………………………………68


3-13-1 多次聚合對聚苯胺披覆率的影響……………………………70


3-13-2 不同質子酸摻雜聚苯胺膜之電容元件性質探討……………73


3-13-3 不同質子酸聚合聚苯胺膜之電容元件性質探討……………76


3-13-4 聚合時加入有機溶劑對聚苯胺電解質電容器之影響………77


3-13-5 氧化鋁介電層的修飾對聚苯胺電解質電容器之影響………79


3-13-6 苯胺聚合反應溫度對所製成之聚苯胺電解質電容器性質之影


響………………………………………………………………87


3-13-7 多次聚合時之聚合溫度及有機溶劑添加過程對電容器之影響


…………………………………………………………………88


3-14 添加不同聚合條件下之聚苯胺熱重分析………………………90


結論……………………………………………………………………92


參考文獻………………………………………………………………93


附錄……………………………………………………………………97
	參考文獻	參考文獻


1. 洪瑞源，中原大學碩士論文，2001


2. 陳佩君，東海大學碩士論文，2001


3. 葉鑑毅等，”晶片型電容器”，工業材料雜誌，176，149-159，民國90年


4. 曾文男等，”導電高分子於高儲能電容器上之應用”，工業材料雜誌，176，145-148，民國90年


5. 吳秋瑛，中國文化大學碩士論文，1999


6. Kyokane, J.; Yoshino, K. “Characteristics of Solid Electrolytic Capacitor with Evaporated Organic Conductors by Ion Assisted Method,” Synth. Met., 1993, 55, 3774


7. Kudoh, Y., M. Fukuyama; Yoshimura, S. “Stability Study of Polypyrrole and application to highly thermostable aluminum solid Elecrolytic Capacitor,” Synth. Met., 1994, 66, 157


8. Niwa, S.; Taketani, Y. ”Developments of New Series of Aluminum Solid Capacitors with Organic Semiconductive Electrolyte (OS-CON),” J. Power Sources, 1996, 60, 165


9. Niwa, S., “Aluminum Solid Electrolytic Capacitor with Organic Semiconductor,” Synth. Met., 1987, 18, 665


10. Yamamoto, H.; Fukuda, M.; I. Isa, “Tantalum Electrolytic Capatitor Employing Polypyrrole as Solid Electrolyte,” Electronic and Communications in Japane, Part2, 1993, 76, 745


11. Kudoh, Y.; Akami, K.; Matsuya, Y. Synth. Met., 1999, 102, 973-974


12. Jing, X.-B.; Li, J.; Zhang, J.-Z.; Geng, Y.-H.; Wang, L.-X.; Wang, F.-S. Synth. Met., 1995, 69,245-246


13. Yamamoto, Hideo; Oshima, Masashi; Hosaka, Tomio; Isa, Isa Synth. Met., 1999, 104, 33-38


14. Geng, Y.; Li, J.; Sun, Z.; Jing X.; Wang, F. “Polymerization of aniline in an aqueous system containing organic solvents,” Synth. Met., 1998, 96, 1-6


15. Kobayashi, A., H.; Yageta, T. D.; Fukaumi, T. “Process for Producing Solid Electrolyte Capacitor,” U.S. Patent 5,951,721 (1999)


16. Angeli, A. Gazz. Chim. Ital. 1916, 46, 279


17. Dall, Olio, A.; Dascola, G.; Varacca, V.; Bocchi, V. Acad. Sci. Ser. 1968, 433, C267


18. MacDiarmid, A. G.; Epstein, A. J. Synth. Met. 1994, 65, 103-106.


19. Burroughes, J. H.; Bradley, D. D. C.; Brown, A R.; Masks, R. N.; Mackay, K.; Friend, R. H.; Burns, P. L.; Holmes, A. B. Nature 1990, 347, 539-541


20. McCullough, R. D.; Lowe, R. D.; Tristramnagle, S.; Williams, S. P.; Jayaraman, M. J. Am. Chem. Soc. 1993, 26, 4457


21. Osaka, T.; Komada, S.; Fujihana, K.; Okamoto, N.; Kaneko, N. Chem. Lett. 1995, 1023.


22. Osaka, T.; Komada, S.; Fujihana, K.; Okamoto, N.; Kaneko, N. J. Electrochem. Soc. 1997, 114, 743.


23. Kobayashi, T.; Yoneyama, H.; Tamura, H. J. Electrochem. Interfacial Electrochem., 1984, 161, 419


24. MacDiarmid, A. G.; Mu, S. L.; Somasiri, N. L. D. Mol. Cryst. Liq. Cryst., 1986, 121. 187


25. Roncali, J. Chem. Rev. 1992, 92, 711


26. Whittingham, M. S., Science, 1976, 192, 1126


27. Caia, J; Kaner, R. B.; MacDiarmid, A.G. J. Electrochrm. Soc., 1984, 131, 2744


28. Seymour,R. B. Conductive polymer ,1981, 23-28


29. Letherby, H. J. chem. Soc. 1862, 15, 16


30. Chiang, J.C; MacDiarmid, A. G. Synth. Met. 1986, 13, 193


31. MacDiarmid, A. G. Synth. Met. 1994, 26, 231


32. Mohilner, D. M.; Adams, R.N.,J.Am.Chem.Soc.1962,84,3618


33. MacDiarmid, A. G.; Chiang, J. H. Mol. Cryst. Liq. Cryst. 1985,121,173


34. Genies, E. M.; Syed, A. A.; Tsintaris, C. Mol. Cryst. Liq. Cryst. 1985,121,181


35. Trired, D.C.; Nalwa, H.S. John Wiley &Sons Ltd. Handbook of Organic Conductive Molecules and polymers.1997, 2, 548


36. MacDiarmid, A. G.; Chiang, J.H., Mol. Cryst. Liq. Cryst. 1985,121,173


37. MacDiarmid, A. G. Synth. Met., 1987, 18, 303


38. MacDiarmid, A. G.; Epstein, A. J. Synth Met., 1989, 29, E409


39. 陳美滿，東吳大學碩士論文，1999


40. Brown, N. M. D.; Floyd, R. B. J. Chem. SOC., Faraday Trans. 2 1979, 75,261-270


41. Lewis, B. F.; Mosesman, M. Surf. Sci. 1974, 41, 142-164


42. Allara, D. L.; Nuzzo, R. G. Langmuir 1985, 1, 45


43. Allara, D. L.; Nuzzo, R. G. Langmuir 1985, 1, 52


44. Sagiv, J. J. Am. Chem. Soc. 1980, 102, 92


45. Gun, J.; Iscovici, R.; Sagiv, J. J. Colloid Interface Sci. 1984, 101, 201


46. Finklea, H. O.; Robinson, L. R.; Blackburn, A.; Richter, B.; Allara, D. L.; Bright, T. Langmuir 1986, 2, 239


47. Silberzan, P.; Le´ger, L.; Ausserre´, D.; Benattar, J. J. Langmuir 1991, 7, 1647


48. Nuzzo, R. G.; Allara, D. L. J. Am. Chem. Soc. 1983, 105, 4481


49. Troughton, E. B.; Bain, C. D.; Whitesides, G. M.; Allara, D. L.; Porter, M. D. Langmuir 1988, 4, 365


50. Hill, W.; Wehling, B. J. Phys. Chem. 1993, 97, 9451


51. Ihs, A.; Uvdal, K.; Liedberg, B. Langmuir 1993, 9, 733


52. Gao, W.; Dickinson, L.; Grozinger, C.; Morin, F. G.; Reven, L. Langmuir, 1996, 12, 6429-6435


53. Gawalt, E. S.; Lu, G.; Bernasek, S. L.; Schwartz, J. Langmuir, 1999, 15, 8929-8933


54. Gawalt, E. S.; Avaltroni, M. J.; Koch, N.; Schwartz, J. Langmuir, 2001, 17, 5736-5738


55. Pawsey, S.; Yach, K.; Reven, L. Langmuir, 2002, 18, 5205-5212


56. Yan, L.; Zhao, X.-M.; Whitesides, G. M. J. Am. Chem. Soc. 1998, 120, 6179-6180


57. Yan, L.; Huck, W. T. S.; Zhao, X.-M.; Whitesides, G. M. Langmuir 1999, 15, 1208-1214


58. Foisner, J.; Glaser, A.; Kattner, J.; Hoffmann, H.; Friedbacher, G. Langmuir, 2003, 19, 3741-3746
	指導教授	
      	  吳春桂(Chun-Guey Wu)
      	 	審核日期	2004-7-10
	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



	
