REFERENCES

A.A.Davydov., M.L. Shepotko., and A.A. Budneva., “Basic Sites on the Oxide
Surfaces: Their Effect on the Catalytic Methane Coupling”, Catalysis Today.
24(1995):225.

A. Matsumoto., T. Kitajima., and K. Tsutsumi., “Adsorption Characteristics and
Polymerization of Pyrrole on Y-zeolites”, Langmuir. 15(1999):7626.

A. Zecchina,, c. Lamberti., and . Bordiga., “Surface acidity and basicity; General
concepts”, Catalysis Today. 41(1998): 169,

C. Binet,, A. Jadi,, J. Lamotte., and J. c. Lavelley., “Use of Pyrrole as an IR
Spectroscopic Molecular Probe ina Surface Basicity Study of Metal Oxides”,
J. Chem. Soc., Faraday Trans. 92(1996): 123

c. Yang., J. Wang., and Q. Xu., “Aluminated Zeolites p and their Properties II.
Basicities of Aluminated Zeolites p: An FTIR Study of Chemisorbed
Pyrrole”, Microporous Material. 11(1997):261.

D. Murphy., P. Massiani., R. Frank., and D. Barthomeuf.,“Basic Sites Heterogeneity
and Location in Alkali Cation Exchanged EMT Zeolite. An IR Study Using
Adsorbed Pyrrole”, J. Phys chem. 100(1996):6731.

J. c. Lavelly., “Infrared Spectrometric Studies of the Surface Basicity of Metal
Oxides and Zeolites Using Adsorbed Probe Molecules”, Catalysis Today. 27
(1996):377.

J. Xie., M. Huang., and . Kaliaguine., “Base and acid sites in alkaline earth cation-
exchanged X zeolites”, Catalysis letters. 29(1994):281.

L. M. Kustov., “New Trends in IR-Spectroscopic Characterization of Acid and Basic
Sites in Zeolites and Oxide Catalysts”, Topics in Catalysis. 4(1997): 131,

M. Huang., and . Kaliaguine., “Zeolite Basicity Characterized by Pyrrole
Chemisorption: An Infrared Study”, J. Chem. Soc., Faraday Trans. 88
(1992):751,

p. KaBner., and M. Baerns., “Comparative Characterization of Basicity and Acidity of
Metal Oxide Catalysts for the Oxidative Coupling of Methane by Different
Methods”, Applied Catalysis A: General. 139(1996):107.



P.0. Scokart., and P.G.Rouxhet., “Characterization of the Basicity of Oxides through
the Infrared Study of Pyrrole Adsorption”,J.c.s. Faraday Trans. 76
(1980): 1476.

. Scire., ¢. Crisafulli., R. Maggiore., . Minico., and . Galvagno., “Effect ofthe
Acid-Base Properties of Pd-Ca/AhOs Catalysts on the Selective
Hydrogenation of Phenol to Cyclohexanone: FT-IR and TPD
Characterization”, Applied Surface Science. 136(1998):311



APPENDIX



APPENDIX
GAS CHROMATOGRAPH
Al Operating condition

Flame ionization detector gas chromatograph model 9A and Thermal
conductivity detector gas chromatograph model 8A were used to analyze the amount
of pyrrole and carbondioxide adsorption, respectively.

The operating conditions for gas chromatograph are described below:

GC model Shimadzu GC-9A  Shimadzu GC-8A
Detector FID TCD
Nitrogen How rate 30 ml/min

Helium How rate - 30 ml/min
Column temperature 70°c 70°C
Injection temperature 140°% 0
Detector temperature Hocc 0°c

A2 Calibration curve

The calibration curves of pyrrole and carbondioxice are presented in the
following figures.
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Figure A1 The calibration curve of pyrrole
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Figure A2 The calibration curve of carbondioxide
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