REFERENCES

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

Amphlett, J.C., Creber, K.AM., Davis, J. M., Mann, RF., Peppley B.A., and Stokes,
D. M. (1994) Hydrogen production by steam reforming of methanol for
polymer electrolyte fuel cells. International Association for Hydrogen
Energy. 19, 131-137.

Andreeva, D., ldakiev, V., Tabakova, T., llieva, L., Falaras, p., Bourlinos, A, and
Travlos, (2002) A. Low temperature water-gas shift reaction over Au/CeCx
catalysts. Catalysis Today, 72, 51-57.

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

Basile, A, Gallucci, F., and Paturzo, L. (2005) Hydrogen production from
methanol by oxidative steam reforming carried out in @ membrane reactor.
Catalysis Today, 104, 251-259.

Bichon, P., Asheim, M., Jordal, A., Sperle, T., Fathi, M., Holmen, A., and Blekkan,
E. A (2006) Hydrogen from methanol steam reforming over Cu-based
catalysts with and without Pd promotion. International Journal of Hydrogen
Energy, 32, 1799-1805.

Bond, G.C., Louis, ¢., and Thompson, D.T. (2006) Catalysis by Gold. London:
Imperial College Press.

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

Chang, F.W., Roselin, LS., and Ou, T.c. (2008) Hydrogen production by partial
oxidation of methanol over bimetallic Au-Ru/Fezos catalysts. Applied
Catalysis A: General, 334, 147-155,

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,
17, 79-88.



86

Corti, W.C., Richard, J.H., and David, T.T. (2005) Commercial aspects of gold
catalysis. Applied Catalysis A: General, 291, 253-261.

Costello, CK., Yang, J.H., Law, H.Y., Wang, Y., Lin, J.N., Marks, L.D., Rung,
M.C., and Rung, HH. (2003) On the potential role of hydroxyl groups in
CO oxidation over AU/AI20s. Applied Catalysis A: General, 243, 15-24.

Cubeiro, M.L. and Firro, J.L.G. (1998) Partial oxidation of methanol over supported
palladium catalysts. Applied Catalysis A: General, 168, 307-322.

Dagle., RA, Platon, A, Palo, DR, Datye, AR., 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.

Dinh, LN., Pascaline, L, MJ.L., Cuong, P.H. (2009) Influence of the oxygen
pretreatment on the CO2 reforming of methane on Ni/p-SIiC catalyst,
Catalysis Today, 141, 393-396.

El-Moemen, A., Rarpenko, A., Denkwitz, Y., and Behm, RJ. (2009) Acticity,
stability and deactivation behavior of Au/Ceo2 catalysts in the water gas
shift reaction at increased reaction temperature (300°C). Journal of Power
Sources, 190, 64-75.

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

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

Guisnet, M., Magnoux, p. (2001) Organic chemistry of coke formation. Applied
Catalysis A: General, 212, 83-96.

Haruta, M. and Date’, M. (2001) Advances in the catalysis of Au nanoparticles.
Applied Catalysis A: General, 222, 427-437.

Henderson M.A. (2002) The interaction of water with solid surfacesTundamental
aspects revisited. Sueface Science Reports, 46, 1-308.



87

Honga, X., and Ren, . (2008) Selective hydrogen production from methanol
oxidative steam reforming over Zn-Cr catalysts with or without Cu loading.
International Journal of Hydrogen Energy. 33, 700 - 708,

Hongyan, L, Zhigiang, M., Ling, D., Jieshan, Q. and Changhai, L. (2008)
Preparation of Nanoscale CexFerxoz Solid Solution Catalyst by the
Template Method and Its Catalytic Properties for Ethanol Steam Reforming.
Chinese Journal of Catalysis, 29(5): 418-420.

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.

Huang, T., and Chen, H. (2010) Hydrogen production via steam reforming of
methanol over Cu/(Ce,Gd)o2 x catalysts. International Journal of Hydrogen
Energy, 35, 6218-6226.

Iwas, 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,

Jacoh, G., Graham, UM., Chenu, E., Patterson, P.M., Dozier, A., and Davis, B.H.
(2005) Low-temperature water-gas shift: impact of Pt promoter loading on
the partial reduction of ceria and consequences for catalyst design. Journal
of Catalysis, 229, 499-512.

Jeong, H., Kim, K, Kim, T.H, Ko, CH., Park, HC., and Song, LK. (2006)
Hydrogen production by steam reforming of methanol in a micro-channel
reactor coated with Cu/Zn0/Zr02/Al20 3 catalyst. Journal of Power Sources,
159,1296-1299.

Kongzhai, L., Hua, ., Yonggang, ., and Mingchun, L. (2008) Preparation and
characterization of Cei-¥exo2 complex oxides and its catalytic activity for
methane selective oxidation. Journal of Rare Earths, 26, 245-249.



88

Kunming, J., Huili, z., and Wencui, L. (2008) Effect of morphology of the ceria
support on the activity of Au/Ceo2 catalysts fot CO oxidation. Chinese
Journal of Catalysis, 29, 2089-1092

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.

Lin, H, Ma, z., ding, L., Qiu, J,, and Liang, ¢. (2008) Preparation of nanoscale
CexFerxo2 solid solution catalyst by the template method and its catalytic
propeties for ethanol steam reforming. Chinese Journal of Catalysis, 29,
418-120.

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

Lulianelli, A., Longo, T., and Basile, A. (2008) Methanol steam reforming in a
dense Pd-Ag membrane reactor: The pressure and WHSV effects on CO-
free Hz production. Journal of Membrane Science, 323, 235-240.

Lulianelli, A., Longo, T., Liguori, ., Seelam, P.K., Keiski, R.L., and Basile, A
(2009) oxidative steam reforming of ethanol over RU-Al203 catalyst in a
dense Pd-Ag membrane reactor to produce hydrogen for PEM fuel cells.
International Journal of Hydrogen Energy, 34, 8558-8565.

Makkee, M., Moulijin, JA, Overweg, AR., and Daniells, ST. (2005 The
mechanism of low-temperature CO oxidation with Au/Fez03 catalysts: a
combined Massbauer, FT-IR, and TAP reactor study. Journal of Catalysis,
230, 52-65.

Mastalir, A., Frank, B., Szizybalski, A., Soerijanto, H. Deshpande, A,
Niederberger, M., Schomacker, R., Schlogl, R., and Ressler, T. (2005)
Steam reforming of methanol over Cu/Zro2/Ceo2 catalysts: a kinetic study.
Journal of Catalysis, 230, 464—L75.

Men, Y., Gnaser, H., Zapf, R, Hessel, V., Ziegler, ¢., and Kolb, G. (2004) Steam
reforming of methanol over Cu/Ceo2/y-Al203 catalysts in a microchannel
reactor. Applied Catalysis A: General, 277, 83-90.



89

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.

Neri, G., Bonavita, A, Rizzo, G., Galvagno, ., Capone, ., and Siciliano, p. (2006)
Methanol gas-sensing properties of CeUzFezos thin films. Sensors and
Actuators B, 114, 687-695.

Park, ., Yoo, K., Park, HJ., Lee, J.C., and Lee, JH. (2006) Rapid gold ion
recovery from wastewater by photocatalytic ZnO nanopowders. Journal of
Electroceram, 17, 831-834.

Patel, ., and Pant, K.K., and Paturzo, L. (2007) Hydrogen production by oxidative
steam reforming of methanol using ceria promoted copper-alumina
catalysts. Fuel Processing Technology, ss, 825-832.

Perez, HR., Gutierrez, MA., and Gutierrez, W.C.E. (2007) Effect of Cu loading on
Ceo2 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.

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

Rui-hui, L., Cun-man, z., and Jian-xin, M. (2010) Gold catalysts supported on
crystalline FeaUs for low-temperature CO oxidation. Chemical Research
Chinese University, 26(1), 98-104.

Sakurai, H., Akita, T., Tsubota, ., Kiuchi, M., and Haruta, M. (2005) Low-
temperature activity of Au/Ceo2 for water gas shift reaction, and
characterization by ADF-STEM, temperature-programmed reaction, and
pulse reaction. Journal of Molecular Catalysis A: Chemical, 291, 179-187.

Salvatore, ., Carmelo, ¢., Simona, M., Guglielmo, G.C., Alessandro D.M. (2008)
Selective oxidation of CO in Hz- rich stream over gold/iron oxide: An
insight on the effect of catalyst pretreatment. Journal of Molecular Catalysis
A: Chemical, 284, 24-32.



90

Shishido, T., Yamamoto, Y., Morioka, H., and Takehira, K. (2007) Production of
hydrogen from methanol over Cu/ZnO and Cu/Zno /Al203 catalysts
prepared by homogeneous precipitation: Steam reforming and oxidative
steam reforming. Journal of Molecular Catalysis A: Chemical, 268, 185—
194,

Sirichaiprasert, K., Luengnaruemitchai, A., and Pongstabodee, . (2006) Selective
oxidation of CO to CO2 over Cu-Ce-Fe-0 compostie-oxide catalyst in
hydrogen feed stream. International Jomal of Hydrogen Energy, 32, 915—
926.

Smolentseva. E., Bogdanchikova, N., Simakov, A., Pestryakov. A, Tusovakaya, |,
Avalos, M, Farias, M.H., Diaz, J.A,, and Gurin, V. (2006) Influence of
copper modifying additive on state of gold in zeolites. Surface Science. 600,
4256-4259,

Tabakova, T., Avgouropoulos, G., Papavasiliou, J., Manzoli, M., Boccuzzi, F.,
Tenchev, K., Vindigni, F., and loannides T. (2011) CO-free hydrogen
production over Au/Ceo2-Fezos catalysts: Part L Impact of the support
composition on the performance for the preferential CO oxidation reaction,
Applied Catalysis B: Environmental, 101, 256-265.

Tabakova, T., Boccuzzi, F., Manzoli, M., and Andreeva, D. (2003) FTIR study of
low-temperature water-gas shift reaction on gold/ceria catalyst. Applied
Catalysis A: General, 252, 385-397.

Turco, M., Bagnasco, G, Cammarano, C., Senese, p., Costantino, ., and Sisani, M.
(2007) Cu/Zno JAl203 catalysts for oxidative steam reforming of methanol:
The role of Cu and the dispersing oxide matrix. Applied Catalysis B:
Environmental, 77, 46-57.

Ubago-Pe'rez, R., Carrasco-MarTn, F., and Moreno-Castilla, C. (2007) Methanol
partial oxidation on carbon-supported Pt and Pd catalysts. Catalysis Today,
123, 158-163.

Velu, ., Suzuki, K., Kapoor, M.P., Ohashi, F., and Osaki, T. (2001) Selective
production of hydrogen for fuel cells via oxidative steam reforming of
methanol over CuZnAl(Zr)-oxide catalysts. Applied Catalysis A: General,
213,47-63.



o

Venugopal, A, and Scurrell, M. (2003) Low temperature reductive pretreatment of
AulFezUs catalysts, TPRITPO sudies and behaviour in the water-gas shift
reaction. Applied Catalysis A: General, 258, 241-249,

Wang, z., Wang, ., and Lu, G. (2003) Studies on the active species and on
dispersion of Cu in Cu/Si02 and Cu/Zn/Si02 for hydrogen production via
methanol partial oxidation. International Journal of Hydrogen Energy, 28,
151 - 158

Zanella, R, Giorgio, ., Shin, CH., Henry, CR, and Louis, ¢. (2004)
Characterization and reactivity in CO oxidation of gold nanoparticles
supported on Ti02 prepared by deposition-precipitation with NaOH and
urea. Journal of Catalysis, 222, 357-367.

Zhang, X., and Shi, p. (2003) Production of hydrogen by steam reforming of
methanol on CeUz promoted ciuaiz03 catalysts. Journal of Molecular
Catalysis A: Chemical, 194, 99-105.

Zhenping, Q., Mojie, ¢., Xinglong, D., Xinhe, B., (2004) CO selective oxidation in
Hz-rich gas over Ag nanoparticles—effect of oxygen treatment temperature
on the activity of silver particles mechanically mixed with SiUz. Catalysis
Today. 93-95, 274-255.



APPENDICES
Appendix A Calibration Curve of Gas Products
The relationship between the peak area from GC analysis and the gas

concentration was conducted for the possible gas products such as hydrogen, carbon
dioxicle, carbon monoxide, oxygen and methane.

Hydrogen (H.)
Peak Area Amount (%mole, %vol.)
0 0
20805 22.08
44763 36.09
65946.5 4590
841135 53.08
Carbon monoxide (CO)
Peak Area Amount (%mole, %vol.)
0 0
1948555 251
288184 3.86
379866.5 411

443060.5 5.46



Carbon dioxide (CO2)

Peak Area
0
615952.5
928586.5
1055156.25
1191626.25

Oxygen (O2)

Peak Area
0
545988
8423255
1091849
1442807

Methane (CH)

Peak Area
0
987137
16275235
28497925
2759228

Amount (%mole, %vol.)

0

6.37
9.73
11.24
1240

Amount (%mole, %vol.)

0

143

14.30
16.45
23.11

Amount (%mole, %vol.)
0
15.05
29.09
33.56
30.82

93
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Figure A1 Calibration curve of hydrogen gas.
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Figure A2 Calibration curve of carbon monoxide gas.
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_ A3 Calibration curve of carbon dioxide gas.
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Figure A4 Calibration curve of oxygen ges.
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Figure A5 Calibration curve of methane gas.

Where x is peak area from GC analysis
y Is concentration (%)
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Appendix B SEM-eds of 3 wt% Au/CF(0.25)

Figure BL SEM-eds of 3 wt% Au/CF(0.25): (a) SEM image of 3 wt% Au/CF(0.25),
(b) mapping of Au, (c) mapping of Ce, and (d) mapping of Fe.
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Figure B2 Composition of 3 wt% Au/CF(0.25).
Table BL Composition of 3 wt% Au/CF(0.25)
: % Atomic
No. A (weight) Fe a(%glr%% ?aFt?%
1 2.65 24.89 13.76 0.25
2 0.4 29.12 68.12 0.30
3 337 24,98 1331 0.25
4 307 24.25 74.19 0.25
5 4.12 22.84 75.07 0.23
Average 3.13 25.22 12.89 0.26
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