9 LITERATURVERZEICHNIS

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

Heinloth, K., "Die Energiefrage.” (Vieweg Verlag, Braunschweig, Wiesbaden, 1997).

DuBois, D.L., "Electrochemical reduction of €@ fuels."U. S. Environ. Prot. Agency1996)

Bagotzky, V.S. and Osetrova, N.V., "Electrochemical reduction of carbon didRiges"' J. Electrochem.
31, (1995) 409-25.

Ayers, W.M., "An overview of electrochemical carbon dioxide reducti®pet. Publ. - R. Soc. Cheb3
(1994) 365-74.

Taniguchi, I., "Electrochemical and photoelectrochemical reduction of carbon didmbe. Aspects
Electrochem20, (1989) 327-400.

Hori, Y., "Electrochemical reduction of carbon dioxide applied to energy storage progskiibu
Kenkyu Hokokd8, (1996) 39-44.

Hori, Y. et al., "Production of CO and gl Electrochemical Reduction of G@t Metal Electrodes in
Aqueous Hydrogencarbonate SolutioBlemistry Letterg(1985) 1695-1698.

Halmann, M. et al., "Photochemical solar collector for the photoassisted reduction of aqueous carbon
dioxide."Solar Energyd1, (1983) 429 - 431.

Augustynski, J. et al., "Electrochemical reduction of carbon dioxide." Patent Nr.: WO 9503438 Al 950202;
Universite de Geneve, Switz.

Ikeda, S. et al., "Electrochemical mass reduction of carbon dioxide using Cu-loaded gas diffusion electrodes.
II. Proposal of reaction mechanisnénki Kagaku oyobi Kogyo Butsuri Kagagd, (1996) 69-75.

Bandi, A. and Kuhne, H.M., "Electrochemical Reduction of Carbon Dioxide in Water - Analysis of Reaction
Mechanism on Ruthenium-Titanium-Oxidd."Electrochem. Sod39, (1992) 1605-1610.

Hori, H. et al., "Photochemistry of [Re(bipy)(CO)3(PPh3)]+ (bipy = 2,2"-bipyridine) in the presence of
triethanolamine associated with photoreductive fixation of carbon dioxide: participation of a chain reaction
mechanism.J. Chem. Soc., Dalton Tran$1997) 1019-1023.

Kedzierzawski, P. and Augustynski, J., "Poisoning and Activation of the Gold Cathode During
Electroreduction of CQ@" J. Electrochem. So&41, (1994) L58-L60.

Huang, M. and Faguy, P.W., "Carbon dioxide reduction on platinum|Nafion|carbon elecfrodes."
Electroanal. Chem406, (1996) 219-222.

Jermann, B. and Augustynski, J., "Long-term activation of the copper cathode in the courge of CO
reduction."Electrochim. Acta89, (1994) 1891-6.

Yoshitake, H. et al., "Poisoning of surface hydrogen processes on a Pd electrode during electrochemical
reduction of carbon dioxideJ. Electroanal. Chen896, (1995) 491-498.

Kyriacou, G.Z. and Anagnostopoulos, A.K., "Influence ob®artial Pressure and the Supporting
Electrolyte Cation on the Product Distribution in £BElectroreduction.J. Appl. Electrochen23, (1993)
483-486.

Saeki, T. et al., "Electrochemical reduction of liquidyCDrastic enhancement of current density."
Electrochem. Sod41, (1994) L130-L132.

Hara, K. et al., "Electrochemical reduction of carbon dioxide under high pressure on various electrodes in an
aqueous electrolyteJ. Electroanal. Chen891, (1995) 141-147.

Bandi, A. et al., "C@recycling for hydrogen storage and transportation - electrochemicate@val and
fixation." Energy Convers. Managa6, (1995) 899-902.
Gerhartz, W., "Ullmann’s Encyclopedia of Industrial Chemiséty," (1985) 173.

Taguchi, S. et al., "Adsorption of CO and CO2 on Polycrystalline Pt at a Potential in the Hydrogen
Adsorption Region in Phosphate Buffer Solution - An Insitu Fourier Transform IR Studsiéctroanal.
Chem.369, (1994) 199-205.

Morallon, E. et al., "Electrochemical behavior of Pt(100), Pt(111) and Pt polycrystalline surfaces in
hydrogen carbonate solutiord!" Electroanal. Chen880, (1995) 47-53.

- 128 -



9 LITERATURVERZEICHNIS

24.

25.

26.

27.
28.

29.
30.

31.

32.

33.
34.
35.

36.
37.

38.

39.

40.

41.

42.

43.

44,

45.
46.
47.
48.
49.
50.

51.
52.
53.
54.

Dhar, H.P. et al., "Performance study of a fuel cell Pt-on-C anode in presence of COyaaddCO
calculation of adsorption parameters for CO poisonidigElectrochem. So&33 (1986) 1574-82.

Gutiérrez, C. and Caram, J.A., "Electrooxidation of dissolved CO on a platinium electrode covered with a
monolayer of the chemisorbed CO formerly considered to be poikdaléctroanal. ChenB08, (1991)
321-325.

Hori, Y. et al., "Production of methane and ethylene in electrochemical reduction of carbon dioxide at
copper electrode in aqueous hyrogencarbonate soluG@erh. Lett.(1986) 897 - 898.

Sullivan, B.P., "Electrochemical and Electrocatalytical Reactions of Carbon Dioxide." (Elsevier, 1993).
Kyriacou, G. and Anagnostopoulos, A., "Electroreduction o @@differently prepared copper electrodes:
the influence of electrode treatment on current efficiende&lectroanal. Cher822, (1992) 233-246.
Friebe, P., "Diplomarbeit: Reduktion von Kohlendioxid an kupferhaltigen Verbindungen." (1995)

Goémez, J., "Electrochemical behaviour of rhenium in agueous solutiégidctroanal. Chen260, (1989)
113 - 126.

Xu, Z. et al., "Support effect of Re catalyst on methanol synthesis frgnax@{H under a pressure of 5
atm."Bull. Chem. Soc. Jp64, (1991) 1664-1668.

Chacham, I. and Asscher, M., "Reactivity offQD clean and Hydrogen-covered Rhenium Single Crystal
Surfaces.'Israel Journal of Chemistr29, (1989) 435 - 441.

Gerhartz, W., "Ullmann’s Encyclopedia of Industrial Chemisg," (1985) 482.

Gileadi, E., "Electrode Kinetics for Chemists, Chemical Engineers, and Material Scientists." VCH, 1993).

Christen, H.C., "Grundlagen der allgemeinen und anorganischen Chemie." (Otto Salle Verlag, Frankfurt,
Berlin, MUnchen, 1982).

Hamann, C.H. and Vielstich, W., "Elektrochemie II." (Verlag Chemie, Weinheim, 1981).

Bruckenstein, S. and Gadde, R.R., "Use of a porous electrode for in Situ mass spectroscopic determination
of volatile electrode reaction productd."Am. Chem. So63, (1971) 793-794.

Wolter, O. and Heitbaum, J., "Differential Electrochemical Mass Spectroscopy (DEMS)- a New Method for
the Study of Electrode ProcesseBét. Bunsenges. Phys. Che88, (1984) 2-6.

Tegtmeyer, D. et al., "Electrochemical on Line Mass Spectrometry on a Rotating Electrode Inlet System."
Ber. Bunsenges. Phys. Chdd8, (1989) 201-206.

Wasmus, S. et al., "Reduction of Carbon Dioxide to Methane and Ethene- An On-Line MS Study with
Rotating Electrodes Electrochim. Act&85, (1990) 771-775.

Gao, Y.Z. et al., "New on-Line Mass Spectrometer System Designed for Platinum Single Crystal Electrode
and Electroreduction of Acetylenel' Electroanal. ChenB72 (1994) 195-200.

Bogdanoff, P. and Alonso-Vante, N., "On-Line Determination via Differential Electrochemical Mass
Spectroscopy (DEMS) of Chemical Products Formed in Photoelectrocatalytical Sy8em®&Unsenges.
Phys. Chemd7, (1993) 940-942.

Bogdanoff, P. et al., "A New Inlet System for Differential Electrochemical Mass Spectroscopy Applied to
the Photocorrosion of p-InP(111) Single Crystals.Electrochem. So&45, (1998) 576-582.

Bittins-Cattaneo, B. et al., "New Developements in Electrochemical Mass Spectroscopy" in
"Electroanalytical Chemistry"(Ed.: A. J. Bard) 180-221 (Marcel Dekker, New York, Basel, Honk Kong,
1991).

Bergmann and Schéfer, "Lehrbuch fur Experimentalphysik."
Kretschmann, EZ. Phys241, (1971) 313.

Gerthsen, C. and Vogel, H., "Physik." (Springer, Berlin, 1995).

Pons, SJ. Electroanal. Chenl50, (1983) 495.

Cady, W.G., "Piezoelectricity." (McGraw Hill, New York, London, 1946).

Purcell, E.M., "Berkely Physik Kurs 1, Mechanik" und "Berkely Physik Kurs 2, Elektrizitat und
Magnetismus." (Vieweg Verlag, Braunschweig)

Beck, R. et alJ.Electrochem. So&.39, (1992) 453.
Salt, D., "Handbook of Quartz Crystal Devices." (Van Nostrand Reinhold, Wokingham, 1987).
Sauerbrey, GZeitschr. fir Physik55 (1959) 206.

Lu, C., "Applications of Piezoelectric Quartz Crystal Microbalances" in "Methods and Phenomena”(Ed.: A.
W. Czanderna) (Elsevier, Amsterdam, 1983).

- 129 -



9 LITERATURVERZEICHNIS

55.
56.

57.

58.
59.
60.

61.
62.

63.

64.

65.

66.

67.

68.

69.
70.
71.

72.

73.

74.

75.

76.

77.
78.

79.

80.

81.

Kanazawa, K.K. and Gordon, J.@nal. Chim. Actdl75 (1985) 99.

Buttry, D.A., "Applications of the Quartz Crystal Mikrobalance to Electrochemistry” in "Electroanalytical
Chemistry"(Ed.: A. J. Bard) (Marcel Dekker, New York, Basel, Hong Kong, 1991).

Buttry, D.A. and Ward, M.D., "Measurement of Interfacial Processes at Electrode Surfaces with the
Electrochemical Quartz Microbalanc€hem. Rew2, (1992) 1355-1379.

Schuhmacher, RAngew. Chemi@02 (1990) 347.
Gmelin-Institut, "Gmelin Handbuch der anorganischen Chemie." (Verlag Chemie, Weinheim, 1973).

Westerhoff, B., Dissertation: Untersuchungen zur Adsorption ausgewahlter Sondenmolekiile an
Munzmetallen und Metallen der Platinreihe mit Hilfe der in situ-FTIR-Spektroskopie Universitét
Oldenburg, 1995.

Parry, D.B. et alAppl. Spectrosel5, (1991) 999-1007.

Komatsu, S. et al., "Preparation of Cu-solid polymer electrolyte composite electrodes and application to gas-
phase electrochemical reduction of £CElectrochimica Actat0, (1995) 745-753.

Hoshi, N. et al., "C&®reduction on Pt(S)-[n(111).times.(111)] single crystal electrodes affected by the
adsorption of sulfuric acid anionJ! Electroanal. Chen¥16, (1996) 61-65.

Premkumar, J.R. and Ramaraj, R., "Photoreduction of carbon dioxide by metal phthalocyanine adsorbed
Nafion membrane.Chem. Commun(1997) 343-344.

Steffey, B.D. et al., "Electrochemical Reduction ob@atalyzed by a Dinuclear Palladium Complex

Containing a Bridging Hexaphosphine Ligand: Evidence for Cooperati@nganometallicsl4, (1995)
4937-43.

Friebe, P. et al., "A Real-Time Mass Spectroscopy Study of the (Electro)chemical Factors Affegting CO
Reduction at CopperJ. of Catalysisl68 (1997) 374-385.

Cook, R.L. et al., "Efficient high rate carbon dioxide reduction to methane and ethylene at in situ
electrodeposited copper electrodé.Electrochem. So&34, (1987) 2375.

Shiratsuchi, R. et al., "Pulsed Electroreduction 0 G@Copper ElectrodesJ. Electrochem. So¢40,
(1993) 3479-3482.

Gerhartz, W., "Ullmann’s Encyclopedia of Industrial Chemisf$3, (1985)

Knoblauch, K.Erddl, Kohle, Erdgas Petrocher®2, (1979) 551-556.

Sammells, A.F. and Cook, R.L., "Electrocatalysis and Novel Electrodes for High RaRe@@&tion

Under Ambient Conditions" in "Electrochemical and Electrocatalytic Reactions of Carbon Dioxide"(Ed.: B.
P. Sullivan) 217-262 (Elsevier Science Publ B V, Sara Burgerhartstraat 25/PO Box 211/1000 AE
Amsterdam/Netherlands, 1993).

Smith, B.D. et al., "A Surface Enhanced Raman Scattering Stupy of the Intermediate and Poisoning Species
Formed during the Electrochemial Reduction of£3i» Copper.J. Electrochem. So¢44, (1997) 4288-

4295.

DeWulf, D.W. et al., "Electrochemical and surface studies of carbon dioxide reduction to Methane and
Ethylene at copper electrodes in aqueous solutidn&lectrochem. Sod.36, (1989) 1686 - 1691.

Ortiz, R. et al., "FTIR spectroscopy study of the electrochemical reductiomodrC@rious metal
electrodes in methanolJ: Electroanal. Chen890, (1995) 99-107.

Taguchi, S. et al., "Reduced £6n Polycrystalline Pd and Pt Electrodes in Neutral Solution -
Electrochemical and in situ Fourier Transform IR Studi@sElectroanal. Chen872, (1994) 161-169.

Kunimatsu, K. et al., "Electrode/Electrolyte Interphase Study Using Polarization Modulated FTIR
Reflection-Absorption Spectroscopysurf. Scil58 (1985) 596.

Bron, M., (1998) persénliches Gesprach

Iwasita, T. et al., "On the Study of adsorbed Species at Platinum from Methanol, Formic Acid and Reduced
Carbon Dioxide via In Situ-FTIR-Spectroscopglectrochim. Acteé87, (1992) 2361-2367.

Hara, K. et al., "High efficiency electrochemical reduction of carbon dioxide under high pressure on a gas
diffusion electrode containing Pt catalysts.'Electrochem. So&42, (1995) L57 - L59.

Hoshi, N. et al., "Significant difference of the reduction rates of carbon dioxide between Pt(111) and Pt(110)
single crystal electrodesElectrochim. Actal0, (1995) 883 - 887.

Hara, K. and Sakata, T., "Electrocatalytic formation of @bim CO, on a Pt gas diffusion electrodd."
Electrochem. Sod.44, (1997) 539-545.

- 130 -



9 LITERATURVERZEICHNIS

82. Hori, Y. et al., "Adsorption of CO accompanied with simultaneous charge transfer on copper single crystal
electrodes related with electrochemical reduction ob @Chydrocarbons.Surf. Sci335 (1995) 258-263.

83. O'Regan, B. and Gréatzel, M., "A low-cost, high efficiency solar cell based on dye-sensitized collgjdal TiO
films." Nature353 (1991) 737-739.

84. DuPont, (1998) Produktinformation Nafion

85. Trasatti, S. and Petrii, O.A., "Real Surface Measurements in Electrocherfiate/& Appl. Chem63,
(1991) 711-734.

86. van der Linden, W.E. and Dieker, J.W., "Glassy Carbon as Electrode Material in Electroanalytical
Chemistry."Anal. Chim. Actdl19 (1980) 1-24.

87. Lipkowski, J. and Ross, P.N., "Adsorption of Molecules at Metal Electrodes." (VCH, Weinheim, 1992).
88. Liu, Z.M. et al., "Spectroscopic study of K-induced activation 0 GOPt(111)."Surf. Sci245 (1991)
289-304.
89. Onsgaard, J. et al., "Interactions between H, CO agdo@@n K-modified Cu(110) surfacesurf. Sci.
398 (1998) 318-331.

90. Frelink, T. et al., "Ellipsometry and DEMS study of the electrooxidation of methanol at Pt and Ru- and Sn-
promoted Pt.'Electrochimica Actal0, (1995) 1537-1543.

91. Munk, J. et al., "The electrochemical oxidation of methanol on platinum and platinum plus ruthenium
particulate electrodes studied by in-situ FTIR spectroscopy and electrochemical mass spectdometry.”
Electroanal. Chem401, (1996) 215-222.

92. Alonso-Vante, N., "Inerte Kathode fiir die selektive Sauerstoffreduktion und Verfahren zu deren
Herstellung." Patent Nr.: PCT/DE97/02453; Hahn-Meitner-Institut

93. Hollemann, A.F. and Wiberg, E., "Lehrbuch der anorganischen Chemie." (de Gruyter, Berlin, 1976).
94. Todoroki, M. et al., "Electrochemical reduction of high pressured®b, Hg and In electrodes in an
agqueous KHC@ solution."J. Electroanal. Chen894, (1995) 199-203.

95. Popic, J.P. et al., "Reduction of carbon dioxide on ruthenium oxide and modified ruthenium oxide electrodes

in 0.5 M NaHCQ." J. Electroanal. Chen#21, (1997) 105-110.

96. Hinogami, R. et al., Photoelectrochemical reduction of carbon dioxide on a p-Si electrode modified with
very small copper particles (1994) 10th international conference on photochemical conversion and storage
of solar energy.

97. Aurian-Blajeni, B. et al., "The study of adsorbed species during the photoassisted reduction of carbon
dioxide at a p-CdTe electrode)."Electroanal. Chenl57, (1983) 399 - 404.

98. Bockris, J.0.M. and Wass, J.C., "The Photoelectrocatalytic Reduction of Carbon Didxielectrochem.
Soc.136, (1989) 2521-2528.

99. Adachi, K. et al., "Photocatalytic reduction of carbon dioxide to hydrocarbon using copper-loaded titanium
dioxide."Solar Energyp3, (1994) 187 - 190.

100. Watanabe, M., "Photosynthesis of Methanol and Methane frgna@DHO Molecules on a ZnO
Surface."Surface Scienc279, (1992) L236-L242.

101. Halmann, M., "Photochemical Fixation of Carbon Dioxide" in "Energy ResourcagyfliPbotochemistry
and Catalysis" 507-534 (Academic Press, 1983).

102. Goldstein, J.I. et al., "Scanning Electron Microscopy and X-Ray Microanalysis." (Plenum Press, New
York, London, 1992).

103. Baukloh, W. and Springorum, E.,anorg. Ch230 (1937) 315-320.
104. Forzatti, P. et al., "Methanol oxidation over vanadia-based catalygps.'Catal., AL57, (1997) 387-408.

105. Wachs, I.E. and Widtuysen, B.M., "Structure and reactivity of surface vanadium oxide species on oxide
supports."Appl. Catal., A157, (1997) 67-90.

106. Katoh, A. et al., "Design of Electrocatalyst for{Reduction. 5. Effect of the Microcrystalline Structures
of Cu-Sn and Cu-Zn Alloys on the Electrocatalysis ob®@duction.'J. Electrochem. So¢41, (1994)
2054-2058.

107. Hinogami, R. et al., "Efficient photoelectrochemical reduction of carbon dioxide on a p-type silicon
electrode modified with very small copper particléstiem. Lett.(1994) 1725 - 1728.

108. Hashimoto, K. and Fujishima, A., "Electrochemical and photoelectrochemical carbon dioxide reduction.”
Royal Soc. of Chem. Spec. Putd3 (1994) 388 - 395.

-131-



9 LITERATURVERZEICHNIS

109. Hara, K. et al., "Electrochemical Reduction of@0 a Cu Electrode Under High Pressure - Factors That
Determine the Product Selectivityl' Electrochem. Sod41, (1994) 2097-2103.

110. Tributsch, H. and Pohlmann, L., "Electron Transfer: Classical Approaches and New Fr&tiiense
279 (1998) 1891-1915.

111. Renger, G., "Photosynthese" in "Biophysik"(Ed.: W. Hoppe, W. Lohmann, H. Markl and H. Ziegler) 532 -
587 (Springer Verlag, Berlin, 1982).

112. Nakabayashi, S. et al., "Photoelectrochemical Kinetics of a Photosynthetid.Gd#éctroanal. Chem.
371, (1994) 111-116.

113. Fujihira, M., "Artificial photosynthesis by monolayer assemblRisdtochemical and
photoelectrochemical conversion and storage of solar energy. Proc int conf., 9th(11982) 193 - 216.

114. Tributsch, H. and Pohlmann, L., "Synergetic molecular approaches towards artificial and photosynthetic
water photoelectrolysisJ. Electroanal. Chen896, (1995) 53-61.

115. Kuwabata, S. et al., "Electrochemical Conversion of Carbon Dioxide to Methanol with Use of Enzymes as
Biocatalysts.'Chemistry Letters(1993) 1631-1634.

116. "Handbook of Chemistry and Physics." (CRC Press, Boca Raton, Florida, 1988).

- 132 -



