REFERENCES

Agrell, J., Birgersson, H., Boutonnet, M, Melian-Cabrera, I., Navarro, R.M., and
Fierro, J.L.G. (2003) Production of hydrogen from methanol over Cu/ZnO
catalysts promoted by ZrC>2and Al203. Journal of Catalysis, 219, 389-403.

Alejo, L., Lago, R., Pena, M.A., and Fierro, J.L.G. (1997) Partial oxidation of
methanol to produce hydrogen over Cu-Zn-based catalyst.  Applied
Catalysis A: General, 162, 281-297.

Andreeva, D., Idakiev, V., Tabakova, and Andreev, A. (1996) Low-Temperature
water gas shift reaction over Au/a-Fe203. Journal of Catalysis, 158, 354—
355.

Armor, J.N. (2008) The multiple roles for catalysis in the production of 2- Applied
Catalysis A: General, 176, 159-176.

Breen, J.p. and Ross, J.R.H. (1999) Methanol reforming for fuel-cell applications:
Development of zirconia-containing Cu-Zn-Al catalysts. Catalysis Today,
51,521-533.

Cameron, D., Holliday, R., and Thompson, D. (2003) Gold’s future role in fuel cell
systems. Journal of Power Sources, 118, 298-303.

Chin, Y.H. Dagle, R., Hu, J., Dohnalkova, A.C., and Wang, Y. (2002) Steam
reforming of methanol over highly active Pd/ZnO catalyst. Catalysis
Today. 77, 79-88.

Chirstopher, B., Junior, J., and Gulari, E. (2004) Hydrogen production from
methanol decomposition over Pt/Al203 and ceria promoted Pt/Al203
catalyst. Catalysis Communications. 5. 431-436.

Dagle, R.A., Platon, A., Palo, D.R., Datye, AK., Vohs, J.M., and Wang, Y. (2008)
PdZnAl catalysts for the reactions of water-gas-shift, methanol steam
reforming, and reverse-water-gas-shift. Applied Catalysis A: General, 342,
63-68.

Easwar, S.R., Shyamal, K.B., and Levi, T.T. (2005) Methanol steam reforming over
Pd/zn0O and Pd/CeU2 catalysts. Applied Catalysis A: General, 289, 153—
162.



82

El-Moemen, A., Karpenko, A., Denkwitz, Y., and Behm, R.J. (2009) Activity,
stability and deactivation behavior of Au/Ce02 catalysts in the water gas
shift reaction at increased reaction temperature (300°C). Journal of Power
Sources, 190, 64-75.

Faungnawakij, K., Kikuchi, R., and Eguchi, K. (2006) Thermodynamic evaluation
of methanol steam reforming for hydrogen production. Journal of Power
Sources, 161, 87-94,

Feg-Wen, C., Selva, LS., and Ou, Ti-C. (2007) Hydrogen production by partial
oxidation of methanol over bimetallic Au-Ru/Fe203catalysts. Applied
Catalysis A: General, 334, 147-155,

Goodman, D.W., Valden, M., Clair, T.P.ST., and Fai, X. (1998) Scanning tunneling
microscopy studies of metal clusters supported on Ti02(110): Morphology
and electronic structure. Progress in Surface Science, 59, 25-52.

Grisel, R., Weststrate, K-J., Gluhoi, A., and Nieuwenhuys, B.E. (2002) Catalysis by
gold nanoparticles. Gold Bulletin, 35, 39-45.

Haruta, M. and Date’, M. (2001) Advances in the catalysis of Au nanoparticles.
Applied Catalysis A: General, 222, 427437,

Hong, X. and Ren, . (2008) Selective hydrogen production from methanol
oxidative steam reforming over Zn-Cr catalysts with or without Cu loading.
Journal of Molecular Catalysis A: Chemical, 33, 700-708.

Houteit, A., Mahzoul, H., Ehrburger, p., Bernhardt, P., Legare, p., and Garin, F.
(2006) Production of hydrogen by steam reforming of methanol over
copper-based catalysts: The effect of cesium doping. Applied Catalysis A:
General, 306, 22-28.

Hussein, G.A.M., Sheppard, N., Zaki, M.l., and Fahim, R.B. (1991) Infrared
spectroscopic studies of the reactions of alcohols over group IVB metal
oxide catalysts. Part 2.— Methanol over TiC>2, ZrU2and HfCb. Journal of the
Chemical Society Faraday Transactions, 87, 2655-2659.

lwasa, N., Masuda, ., Ogawa, N., and Takezawa, N. (1995) Steam reforming of
methanol over PdZn alloy upon the reaction. Applied Catalysis A: General,
125, 145-157,



83

Jeong, H., Kim, K., Kim, T.H., Ko, C.H., Park, H.C., and Song, LK. (2006)
Hydrogen production by steam reforming of methanol in a micro-channel
reactor coated with Cu/Zno /Zr02/A1203 catalyst. Journal of Power Sources.
159, 1296-1299.

Jiang, CJ., Trimm, D.L., and Wainwright, M.s. (1993) Kinetic study of steam
reforming of methanol over copper-based catalysts. Applied Catalysis A:
General. 93, 245-255.

Liu, Y., Hayakawa, T., Suzuki, K., Hamakawa, ., Tsunoda, T., Ishii, T., and
Kumagai, M. (2002) Highly active copper/ceria catalysts for steam
reforming of methanol. Applied Catalysis A: General, 223. 137-145.

Liu, ST., Takahashi, K., Uematsu, K., and Ayabe, M. (2006) Hydrogen production
by oxidative methanol reforming on Pd/ZnQO: Catalyst deactivation.
Applied Catalysis A: General. 299, 58-65.

Luengnaruemitchai, A., Thao, D.T.K., Osuwan, ., and Gulari, E. (2005) A
comparative study of Au/MnOx and Au/FeOx catalysts for the catalytic
oxidation of CO in hydrogen rich stream. International Journal of Hydrogen
Energy, 30, 981-987.

Makkee, M., Moulijin, J.A., Overweg, A.R., and Daniells, S.T. (2005) The
mechanism of low-temperature CO oxidation with Au/Fe203 catalysts: a
combined Maossbauer, FT-IR, and TAP reactor study. Journal of Catalysis.
230, 52-65.

Manzoli, M., Chiorino, A., and Boccuzzi, F. (2004) Decomposition and combined
reforming of methanol to hydrogen: a FTIR and QMS study on Cu and Au
catalysts supported on ZnO and Tio2. Applied Catalysis B: Environmental,
57,201-209.

Men, Y., Gnaser, H., Zapf, R., Hessel, V., Ziegler, ¢., and Kolb, G. (2004) Steam

reforming of methanol over Cu/Ce02/y-Al1203 catalysts in a microchannel

reactor. Applied Catalysis A: General, 277, 83-90.
Monyanon, ., Pongstabodee, ., and Luengnaruemitchai, A. (2007) Preferential
oxidation of carbon monoxide over Pt, Au monometallic catalyst, and Pt-



84

Au bimetallic catalyst supported on ceria in hydrogen-rich reformate,
Journal of the Chinese Institute of Chemical Engineers, 38, 435141

Moreau F. and Bound, G. (2006) Oxidation activity of gold catalysts supported on
various oxides and their improvement by inclusion of an iron componet.
Catalysis Today, 114, 362-368.

Patel, . and Pant, K.K. (2006) Activity and stability enhancement of copper-
alumina catalysts using cerium and zinc promoters for the selective
production of hydrogen via steam reforming of methanol. Journal of Power
Sources, 159, 139-143.

Patel, . and Pant, K.K. (2007) Experimental study and mechanistic kinetic
modeling for selective production of hydrogen via catalytic steam reforming
of methanol. Chemical Engineering Science, 62, 5425-5435.

Perez, H.R., Gutierrez, M.A, and Gutierrez, W.C.E. (2007) Effect of Cu loading on
CeCx for hydrogen production by oxidative steam reforming of methanol.
Journal of Hydrogen Energy, 32, 2888-1894.

Pinzari, F., Patrono, p., and Costantino, . (2006) Methanol reforming reactions
over Zn/Tio2 catalysts. Catalysis Communications, 7, 696-700.

Pojanavaraphan, Ch. (2010) Hydrogen Production from Oxidative Steam Reforming
of Methanol over Supported Au Catalysts. MS. Thesis, The Petroleum and
Petrochemical College; Chulalongkom University, Bangkok.

Ritzkopf, I., Vukojevic, ., Weidenthaler, ¢c., Grunwaldt, J.D., and Schuth, F. (2006)
Decrease CO production in methanol steam reforming over Cu/Zro2
catalysts prepared by the microemulsion technique. Applied Catalysis A:
General, 302, 215-223.

Santacesaria, E. and Carra, . (1983) Kinetics of catalytic steam reforming of
methanol in a CSTR reactor. Applied Catalysis A: General, 5, 345-358.

Shen, J.p. and Song, c¢.s. (2002) Influence of preparation method on performance
of CulZn-based catalysts for low-temperature steam reforming and
oxidative steam reforming of methanol for H2 production for fuel cells.
Catalysis Today, 77, 89-98.

Shishido, T., Yamamoto, Y., Morioka, H., and Takehira, K. (2007) Production of
hydrogen from methanol over Cu/ZnO and Cu/ZnO/AECE catalysts



85

prepared by homogeneous precipitation: Steam reforming and oxidative
steam reforming. Journal of Molecular Catalysis A: Chemical, 268, 185—
194,

Shuenka, . (2009) Hydrogen Production from Steam Reforming of methanol over
Au/Fer0j-CeQ? catalysts. MS. Thesis, The Petroleum and Petrochemical
College; Chulalongkom University, Bangkok.

Takezawa, N. and lIwasa, N. (1997) Steam reforming and dehydrogenation of
methanol: difference in the catalytic functions of copper and group VI
metals. Catalysis Today, 36, 45-56.

Trimm, D.L., Turek, T., Black, D.StC., and Cant, N.w. (1994) Hydrogenolysis of
dimethyl succinate on copperbased catalysts. Applied Catalysis A: General,
116, 137-150.

Turco, M., Bagnasco, G., Cammarano, C., Senese, p., Costantino, ., and Sisani, M.
(2007) Cu/ZnO/AHOs catalysts for oxidative steam reforming of methanol:
The role of Cu and the dispersing oxide matrix. Applied Catalysis B:
Environmental, 77, 46-57.

Twigg, M.v. and Spencer, M.s. (2003) Deactivation of copper metal catalysts for
methanol decomposition methanol steam reforming and methanol synthesis.
Topics in Catalysis, 22, 191-203.

Usami, Y., Kagawa, K., Kawazoe, M., Matsumura, Y., Sakurai, H., and Haruta, M.
(1998)  Catalytic methanol decomposition at low temperatures over
palladium supported on metal oxides. Applied Catalysis A: General, 171,
123-130.

Zhang, X. and Shi, p. (2003) Production of hydrogen by steam reforming of
methanol on Ce02 promoted CwAI203 catalysts. Journal of Molecular
Catalysis A: Chemical, 194, 99-105.



APPENDIX

Appendix A Calibration of Gas Products

The relationship between the peak area from GC analysis and the gas con-
centration was conducted for the possible gas products such as hydrogen, carbon
monoxide, and carbon dioxide.

Hydrogen
Peak Area Amount (%)
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Figure AL Calibration curve of hydrogen gas,

Where Xis peak area from GC analysis
y is concentration (%)



Carbon dioxide
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Figure A2 Calibration curve of carbon dioxide gas.

Where x is peak area from GC analysis

y is concentration (%)
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Carbon monoxide
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Figure A3 Calibration curve of carbon monoxide gas,

Where x is peak area from GC analysis
y is concentration (%)
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Methane
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Figure A4 Calibration curve of methane gas.

Where x is peak area from GC analysis
y is concentration (%)
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