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	摘要(中)	摘要


Ⅰ. 有機硫醇分子修飾於鉑(111)、金(111)電極：


鉑(111)－利用掃描式電子穿隧顯微鏡(STM)檢測烷基硫醇(己烷基硫醇、壬烷基硫醇、十二烷基硫醇、及十八烷基硫醇)、芳基硫醇(苯硫酚、4-羥基苯硫酚)在單結晶鉑(111)電極上的空間結構。電化學電位主導吸附物的覆蓋度及它們在表面上的排列。當電位在0.1 ~ 0.3 V之間，視溶液中芳基硫醇分子的濃度而定，硫醇分子形成(2 × 2)和(?3 × ?3)R30°兩種結構，覆蓋度分別是0.25及0.33。本實驗之烷基硫醇分子均形成(2 × 2)結構，覆蓋度為0.25。在較正電位下，硫醇分子散亂地聚集成島狀結構，同時降低吸附分子之規則度。由於硫原子及有機硫醇分子均形成相同的結構，硫醇分子之末端硫原子和鉑載體之間的作用力主導分子吸附的最重要動力。


這些有機硫分子吸附層阻絕了鉑(111)和電解質的接觸，它們造成對苯二酚(H2Q)/苯醌(BQ)2 e-/2 H+ 的氧化還原反應速率明顯的遲滯，然而單層硫原子對此反應之動力學僅有些微影響。


金(111)－高解像STM結果顯示，在0.1 M HClO4溶液中以定電位方式吸附己烷基硫醇分子於金(111)上，可形成六種結構：(2?7 × ?57)、(7 × ?31)、(4 × 2?3)、(5 × ?19)、(?19 × ?31) 及(?13 × ?31)R85°，其覆蓋度介於0.1與0.19之間。而苯硫酚吸附在金(111)電極上，形成二種結構：(2?7 × ?31)及(?3 × ?21)，覆蓋度介於0.18與0.3之間。由於烷基和芳基之取代基造成完全不同的結構，可見分子間作用力為控制硫醇分子二維吸附結構的最重要因素。


Ⅱ. 芳基硫醇分子對鍍銅在鉑(111)電極上低電位沉積的影響


當鉑(111)電極上吸附單層之硫醇分子時，由於此分子膜具有阻絕的作用，銅的沉積選擇性的優先在分子膜中缺陷開始，這些位置上首先產生晶核。爾後，更多的銅原子加入晶核的周邊，促成晶核的二維成長，直到所有的鉑(111)面被覆蓋單層的銅原子。根據電化學結果，銅原子層在鉑(111)電極上之剝除電荷量並未受到硫醇分子膜的影響，因此銅原子之空間位置極可能是位於鉑和硫醇分子間，這和報導之銅在經硫醇修飾後之金(111)上的沉積過程完全不同，此時銅原子聚集而成三維的島狀特徵，而大部分有機分子被銅原子所掩蓋。因此有機分子之低表面能量並非引導銅原子沉積的最重要因素，至少對低電位電鍍(UPD)而言，金屬銅和載體的作用力可能是另一項同等重要的因素。


Ⅲ.二苯乙烯(stilbene)衍生物在各種過渡金屬上的自組裝單層膜結構


高解析STM結果顯示二苯乙烯衍生物在金(111)、鉑(111)、銠(111)電極上以不同的分子構形及二維結構吸附，不出所料，這些含有未飽和碳氫化合物以其π-電子和鉑及銠電極形成化學鍵結，因而以平躺方式吸附。但在金上，它們主要是以氮端和金載體形成σ-鍵，因此分子幾乎是直立的構形，就二維的空間排列而言，只有順式-4-胺基二苯乙烯在金(111)電極上形成兩種規則結構，分別是(7 × 3?19)、(2?19 × 3?19)R60°， 其覆蓋度為0.076及0.09。
	摘要(英)	Abstract


Ⅰ.Alkanethiol and Arythiol Molecules on Pt(111) and Au(111)


Pt(111)－This thesis is divided into three parts. First high-resolution scanning tunneling microscopy (STM) has been used to examine the real-space structures of alkanethiol (1-hexanethiol, 1-nonanethiol, 1-dodecanethiol, and 1-octadecanethiol) and arylthiol (benzenethiol and 4-hydroxybenzenethiol) on well-ordered Pt(111) electrodes in 0.1 M HClO4. The concentrations of organosulfur compounds in the aqueous dosing solutions, together with electrochemical potential, determine the coverage and spatial arrangements of these ad-molecules. For arylthiol, low and high dosages respectively result in (2 × 2), θ = 0.25 and (?3 × ?3)R30°, θ = 0.33 between 0.1 and 0.3 V. In contrast, all alkanethiol molecules examined in this study are adsorbed in (2 × 2) at a coverage of 0.25. The degree of ordering deteriorates substantially for all molecular adlayers at more positive potentials. The real-space structures of sulfur adatoms and organosulfur molecules are identical, suggesting the preponderance of surface bonding via the sulfur-ends of the ad-molecules. These organosulfur ad-molecules Pt(111) dramatically impede electron transfer of the 2e-/2H+ hydroquinone/benzo- quinone redox couple, whereas a monolayer of sulfur adatoms has little effect on the kinetics of this reaction.


Au(111)－Hexanethiol molecules are adsorbed in six order structures respectively (2?7 × ?57)、(7 × ?31)、(4 × 2?3)、(5 × ?19)、(?19 × ?31) 及(?13 × ?31)R85°, θ = 0.18 ~ 0.2. Furthermore, benzenethiol molecules result in (2?7 × ?31)、(?3 × ?21) and (2 × ?31), θ = 0.18 ~ 0.33.


Ⅱ. Cu electrodeposition on arylthiol-Pt(111)


Underpotential deposition of Cu atom results in islands randomly nucleated at thiol modified Pt(111) electrode. Nucleation of Cu adatoms preferential occurs at defects within the arylthiol monolayer, followed by lateral expansion of the nucleation seeds upon addition of more Cu adatoms. A full Cu adlayer covered the whole surface at the end of deposition according to the electrochemical results, the SAM monolayer exerts little effect on Cu deposition , as the charges contained in the stripping peak are insensitive to the prescence of SAM. Copper adatoms are likely to displace hexanethiol molecules and bond to the Pt substrate directly.


Ⅲ.Stilbene derivatives SAMs on transition metal


We employed in situ STM to study the adsorption of stilbene derivatives onto Au(111), Pt(111), and Rh(111) in 0.1 M HClO4. Expectedly, these organic molecules are adsorbed with their molecular paralled to planes the surface of Pt and Rh, but at Au(111) surface bonding is formed through the N-ends of there molecules and they are mostly vertically oriented.
	關鍵字(中)	
      	  ★ 掃描式電子穿隧顯微鏡
★ 烷基硫醇
★ 芳基硫醇
★ 鉑(111)
★ 金(111)	關鍵字(英)	
      	  ★ Scanning Tunneling Microscopy
★ arythiol
★ STM
★ Pt(111)
★ Au(111)
★ alkanethol
	論文目次	目錄


中文摘要…………………………………………………………………...Ⅰ


英文摘要…………………………………………………………………...Ⅳ


目錄………………………………………………………………………...Ⅵ


圖、表目錄…………………………………………………………...……Ⅹ


第壹章、緒論..……………………………………………………………...1


1-1 前言……………………………………………………………………..1


1-2 自組性單層膜的介紹…………………………………………………..1


1-2-1 自組性單層膜系統的發展及起源……………………………….1


1-2-2 自組裝現象及分子的特性……………………………………….2


1-2-3 自組性單層膜的應用…………………………………………….8


1-3 相關研究探討…………………………………………………………..8


1-3-1 有機硫醇分子修飾於金(111)電極之相關研究………………….8


1-3-2 電化學中有機硫醇分子修飾於各種金屬電極之相關研究…...10


1-3-3 苯硫酚修飾在過渡金屬單晶電極之研究結果………………...11


1-4 研究動機………………………………………………………..……..11


第貳章、實驗部分………………………………………………………….13


2-1 藥品部分………………………………………………………………13


2-2 氣體部分………………………………………………………………13


2-3 金屬部分………………………………………………………………13


2-4 儀器設備………………………………………………………………14


2-5 實驗步驟………………………………………………………………16


第參章、有機硫醇分子修飾在鉑(111)、金(111)電極之結果與討論……..19


3-1 鉑(111)電極在電位控制下吸附有機硫醇分子的研究……………...19


3-1-1 鉑(111)電極在 0.1 M 過氯酸中的CV圖………..……………..19 3-1-2 有機硫醇分子修飾鉑(111)電極之循環伏安圖…………………20


A. 苯硫酚分子修飾修飾鉑(111)電極之CV圖………………...20


B. 烷基硫醇分子修飾鉑(111)電極之CV圖…………………...20


C. 有機硫化物吸附層在鉑(111)電極上的穩定性…………….21


D. 比較各種有機硫醇分子修飾在鉑(111)電極上於對苯二酚中之CV圖……………………………………………………….22


3-1-3 有機硫醇分子修飾鉑(111)電極之STM圖……………………...23


A. 芳基硫醇分子修飾鉑(111)電極之STM圖…………………24


B. 烷基硫醇分子修飾鉑(111)電極之STM圖…………………29


C. 利用浸泡方式吸附苯硫酚於鉑(111)電極之STM圖………30


3-1-4 有機硫醇分子在鉑(111)電極上吸附之結論……………………30


3-2 有機硫醇分子在金(111)電極上吸附之研究………………………...46


3-2-1 金(111)電極在0.1 M 過氯酸中的CV圖……………………..…46


3-2-2 金(111)電極在0.1 M 過氯酸中的STM圖………………………46


3-2-3 己烷基硫醇的吸附…………………………………………...….48


A. 己烷基硫醇修飾金(111)電極之CV圖……………………..48


B. 己烷基硫醇修飾金(111)電極之STM圖…………………....48


C. 利用浸泡方式將己烷基硫醇修飾在金(111)上之STM圖….50


3-2-4 苯硫酚的吸附……………………………………………………50


A. 苯硫酚修飾金(111)電極之CV圖………………………...…50


B. 苯硫酚修飾金(111)電極之STM圖…………….………...…50


3-2-5 己烷基硫醇及苯硫酚修飾金(111)電極的結論…….………...…51


第肆章、芳基硫醇分子對鍍銅在鉑(111)電極上沉積的影響…….…...…68


4-1 4-羥基苯硫酚鉑(111)上鍍銅之CV圖……………………………...…69


4-2 苯硫酚鉑(111)上鍍銅之STM結果………………………………...…70


4-3 4-羥基苯硫酚鉑(111)上鍍銅之STM結果…………..……………..…71


4-4 芳基硫醇分子對鍍銅在鉑(111)電極上沉積的結論……………..….72


第伍章、二苯乙烯衍生物在各種過渡金屬上的自組裝單層膜結構……80


5-1 順式-4-胺基二苯乙烯在金(111)電極上的吸附…..…………………80


5-1-1以STM觀測順式-4-胺基二苯乙烯吸附在金(111)電極結構…...80


5-2 順式-4-胺基二苯乙烯在銠(111)電極上的吸附…..…………………82


5-2-1 銠(111)電極在0.1 M過氯酸中的CV圖…..……………………82


5-2-2 順式-4-胺基二苯乙烯在銠(111)電極的CV圖…………………83


5-2-3 以STM觀察順式-4-胺基二苯乙烯在銠(111)電極上吸附情形..83


5-3反式-4,4’-雙胺基二苯乙烯在鉑(111)電極上的吸附…...……………84


5-3-1 反式-4,4’-雙胺基二苯乙烯在鉑(111)電極上的CV圖…………84


5-3-2 反式-4,4’-雙胺基二苯乙烯在鉑(111)電極上之STM圖……….84


5-4二苯乙烯(stilbene)衍生物修飾在各種過渡金屬電極的結論……..…85


第陸章、參考文獻 ………………………………………………………91
	參考文獻	第陸章、參考文獻


1.	 Ulman, A. Chem. Rev. 1996, 96, 1533.


2.	 Crooks, R. M.; Ricco, A. J. Acc. Chem. Res. 1998, 31, 219.


3.	 Finklea, H. O.; Hanshew, D. O. J. Am. Chem. Soc. 1992, 144, 3173.


4.	 Forster, R. J.; Faulkner, L. R. J. Am. Chem. Soc. 1994, 116, 5444.


5.	 Chidsey, C. E. D.; Bertozzi, C. R.; Putrinski, T. M.; Mujsce, A. M. J.    Am. Chem. Soc. 1990, 112, 4301.


6.	 Whelan, C. M.; Smyth, M. R.; Barnes, C. J. J. Electroanal. Chem. 1998, 441, 109.


7.	 Schneeweiss, M. A.; Kolb, D. M. Phys. Stat. Sol. 1999, 173, 51.


8.	 Poirier, G. E. Langmuir 1997, 13, 2019.


9.	 McDermott, C. A.; McDermott, M. A.; Green, J. B.; Porter, M. D. J. Phys. Chem. 1995, 99, 13257.


10.	 Finklea, H. O.; Avery, S.; Lynch, M. Langmuir 1987, 3, 409.


11.	 Bard, A. J.; Faulkner, L. R. Electrochemical Methods; J. Wiley; New York, 1994.


12.	 Hubbard, A. T. Chem, Rev. 1988, 88, 633.


13.	 Soriaga, M. P. Chem, Rev. 1990, 90, 771.


14.	 Itaya, K. Prog. Surf. Sci, 1998, 58, 121.


15.	 Yau, S.-L.; Vitus, C. M.; Schardt, B. C. J. Am. Chem. Soc. 1990, 112, 3677.


16.	 Wang, J.; Davenport, A. J.; Isaacs, H. S.; Ocko, B. M. Science 1992, 255, 1416.


17.	 Weaver, M. J.; Gao, X. Ann. Rev. Phys. Chem. 1993, 44, 459.


18.	 Ron, H.; Rubinstein, I. J. Am. Chem. Soc. 1998, 120, 13444.


19.	 Lipkowski, J.; Stolberg, L. in Adsorption of Molecules at Metal Electrodes; Lipkowski, J.; Ross, P. N., Eds.; VCH Publishers, New York, 1992.


20.	 Chen, J.-H.; Yau, S.-L.; Chang, S.-C. J. Phys. Chem. 2002, 106, 9079.


21.	 Stern, D. A.; Wellner, E.; Salaita, G. N.; Languren-Davidson, L.; Lu. F.; Batina, N.; Frank, D. G.; Zapien, D. C.; Walton, N.; Hubbard, A. T. J. Am. Chem. Soc. 1988, 110, 4885.


22.	Kim, S. S.; Kim, Y.; Kim, H. I.; Lee, S. H.; Lee, T. R.; Perry, S. S.; Rabalais, J. W. J. Chem. Phys. 1998, 109, 9574.


23.	 Lee, J. J.; Fisher, C. J.; Bittencourt, C.; Woodruff, D. P.; Chan, A.S.Y.; Jones, R. G. Surf. Sci. 2002, 516, 1.


24.	 Clavilier, J.; Rodes, A.; El Achi K.; Zamakhchari, M. A. J. Chem. Phys. 1991, 88, 1291.


25.	 Lide, D. R. ed. CRC Handbook of Chemistry and Physcis; CRC Press: New York, 1997, 78th ed., p 8-91.


26.	 Whelan, C. M.; Barnes, C. J.; Walker, C. G. H.; Brown, N. M. D. Surf. Sci. 1999, 425, 195.


27.	 Zamborini, F.; Crooks, R. M. Langmuir 1998, 14, 3279.


28.	 Yang, D.-F.; Morin, M. J. Electroanal. Chem. 1997, 429,1.


29.	 Imabayashi, S.-I.; Iida, M.; Hobara, D.; Feng, Z. Q.; Niki, K.; Kakiuchi, T. J. Electroanal. Chem. 1997, 428, 33


30.	 Wong, S. S.; Porter, M. D. J. Electroanal. Chem. 2000, 485, 135.


31.	 Hong, H.-G.; Park, W. Langmuir 2001, 17, 2485.


32.	 Chia, V. F.; Soriaga, M. P.; Hubbard, A. T. J. Phys. Chem. 1987, 91, 78.


33.	 Wan, L. J.; Shundo, S.; Inukai, J.; Itaya, K. Langmuir 2000, 16, 2164.


34.	 Briner, B. G.; Doering, M.; Rust, H. P.; Bradshaw, A. M. Science 1997, 278, 257.


35.	 Frenken, J. W. M.; Kuipers, L.; Hoggeman, M. S. Ber. Bunsenges. Phys. Chem. 1994, 98,307.


36.	 Bol, C. W. J.; Friend, C. M.; Xu, X.; Langmuir 1996, 12, 6083.


37.	 Fenter, P.; Eisenberger, P.; Liang, L. S. Phys. Rec. Lett. 1993, 70, 2447.


38.	 Poirier, G. E.; Tarlov, M. J.; Langmuir, 1994, 10, 2853.


39.	 Poirier, G. E.; Pylant, E. D. Science 1996, 272, 1145.


40.	 Yau, S.-L.; Kim, Y.-G.; Itaya, K. J. Am. Chem. Soc. 1996, 118, 7795.


41.	 Schönenberger, C.; Jorritsma, J.; Sondag-Huethorst, J. A. M.; Fokkink, L. G. J. J. Phys. Chem. 1995, 99, 3259.


42.	 Nagatani, Y.; Hayashi, T.; Yamada, T.; Itaya, K. Jpn. J. Appl. Phys. 1996, 35, 720.


43.	 Bryant, M. A.; Joa, S. L.; Pemberton, J. E. Langmuir 1992, 8, 753.


44.	 Whelan, C. M.; Smyth, M. R.; Barnes, C. J. Langmuir 1999, 15, 116.


45.	 Wan, L. J.; Terashima, M.; Noda, H.; Osawa, M. J. Phys. Chem. B 2000, 104, 3563.


46.	 Agron, P. A.; Carlson, T. A. J. Vac. Sci, Technol. 1982, 20, 815.


47.	 Rufael, T. S.; Huntley, D. R.; Mullins, D. R.; Gland, J. L. J. Phys. Chem. 1994, 98, 13022.


48.	 Sung, Y.-E.; Chrzanowski, W.; Zolfaghari, A.; Jerkiewicz, G.; Wieckoski, A. J. Am. Chem. Soc. 1997, 119, 194.


49.	 Denner, R.; Sokolowski, M.; Pfnur, H. Surf. Sci. 1992, 271, 1.


50.	 Jin, Q.; Rodriguez, R. D.; Li, C. Z.; Darici, Y.; Tao, N. J. Surf. Sci. 1999, 425, 101.


51.	科學月刊，陶雨台，第三十三卷第十期，p860 ~ 864。


52.	Bigelow, W. C. ; Pickett, D. L. ; Zisman, W. A. J. Colloid Interface Sci .1946, 1, 513.


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


54.	Ulman, A. Chem. Rev. 1996, 96, 1533.


55.	Wink, Th.; van Zuilen,; S. J.; Bult, A.; van Bennekom, W. P. Analyst. 1997,122, 43R.


56.	Lee, H. S.; Iyengar, S.; Musselman, I. H. Anal. Chem. 2001, 73, 5532.


57.	Fenter, P.; Eisenberger, D.; Liang, K. S. Phys. Rev. Lett. 1993, 70, 2447.


58.	Poter, M. D.; Bright, T. B.; Allara, D. L.; Chidsey, C. E. D. J. Am. Chem. Soc. 1987, 109, 3559.


59.	(a) Poirier, G. E.; Tarlov, M. J.; Rushmeier, H. E. Langmuir 1994, 10, 3383.


(b) Poirier, G. E.; Tarlov, M. J. J. Phys. Chem. 1995, 99, 10966.


(c) Poirier, G. E. Chem. Rev. 1997, 97, 1117.


60. Vollmer, S.; Witte, G.; Wöll, C. Langmuir 2001, 17, 7560.


61. Schönenberger, C.; Sondag-Huethorst, J. A. M.; Jorritsma, J.; Fokkink, L. G. J. J. Phys. Chem. 1995, 99, 3259.


62. Rieley, H.; Kendall, G. K.; Jones, R. G.; Woodruff, D. P. Langmuir 1999, 15, 8856.


63. D.M. Kolb in J. Lipkowski, P.N. Ross(Eds). Structure of Electrified Interfaces, VCH Publisher, 1993.


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


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


66. Langmuir, I. J. Chem. Phys. 1933, 1, 756.


67. Herrero, E.; Buller, L. J.; Abruna, H. D. Chem. Rev. 2001, 101, 1897.


68. Dishner, M. H.; Hemminger, J. C.; Feher, F. J. Langmuir 1997, 13, 2318 .


69. Dretschkow, Th.; Wandlowski, Th. J. Electroanal. Chem. 1999, 467, 207.


70. Noda, H.; Minoha, T.; Wan, L.-J.; Osawa, M. J. Electroanal. Chem. 2000, 481, 62.


71. Cunha, F.; Tao, N. J.; Wang, X. W.; Jin, Q.; Duong, B.; D’Agnese, J. Langmuir 1996, 12, 6410.


72. Mayer, D.; Dretschkow, Th.; Ataka, K.; Wandlowski, Th. J. Electroanal. Chem. 2002, 524, 20.


73. Wandlowski, Th.; Ataka, K.; Mayer, D. Langmuir 2002, 18, 4331.


74. Mrozek, P.; Han, M.; Sung, Y. –E.; Wieckowski, A. Surf. Sci. 1994, 319, 21.


75. Nishizawa, T.; Nakada, T.; Kinoshito, Y.; Miyashita, S.; Sazaki, G.; Komatsu, H. Surf. Sci. 1996, 367, L73.


76. Mao, B. –W.; Tang, J.; Randler, R. Langmuir 2002, 18, 5329.


77. Sellam, F.; Schmitz-Hubsch, T.; Toerker, M.; Mannsfeld, S.; Proehl, H.; Fritz, T.; Leo, K.; Simpson, C.; Mullen, K. Surf. Sci. 2001, 478, 113.


78. Dishner, M. H.; Hemminger, J. C.; Feher, F. –J. Langmuir 1997, 13, 2318.


79. Kong, D. –S.; Nan, L. –J.; Han, M. –J.; Pan, G. –B.; Lei, S. –B.; Bai, C. –L.; Chen, S. –H. Electrochim. Acta. 2002, 48, 303.


80. Poirier, G. E.; Pylant, E. D. Science 1996, 272, 1145.


81. Yao, S. –L.; Kim, Y. –G.; Itaya, K. J. Am. Chem. Soc. 1996, 118, 7795.


82. Yao, S. –L.; Kim, Y. –G.; Itaya, K. J. Phys. Chem. B. 1997, 101, 3547.


83. Wan, L. –J.; Itaya, K. Langmuir 1997, 13, 7173.


84. Fenter, P.; Eberhardt, A.; Eisenberger, P. Science 1994, 266, 1216.


85. Himmel, H. –J.; Woll, Ch.; Gerlach, R.; Polanski, G.; Rubahn, H. –G. Langmuir 1997, 13, 602.
	指導教授	
      	  姚學麟(Shueh-Lin Yau)
      	 	審核日期	2003-7-9
	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



	
