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Abstract

Our research project has been carefully developed to focus on molecular design,
fabrication and characterization of nanostrcutured and nanoporous materials, in particular, on
design, synthesis and reaction mechanism of the industrially important zeolite catalysts. Our
newly developed synthetic methods are able to effectively control their crystals and pore sizes for
facilitating the diffusion of the large chemical molecules such as the long chain hydrocarbon
compounds. These excellent properties are very important and one of the essential key factors for
cracking reactions frequently undertaken in Thai chemical industries. In addition to this, fine
experiments, either state-of-the-art syntheses or the high performance of catalysts, the Nanoscale
ab initio electronic structure theory and cutting-edge simulations are also employed as effective
tools to design the molecular structure and reaction mechanisms and, more importantly, to derive
kinetic and thermodynamic parameters which are employed to predict the feasibility of reaction.
Thus, the combined state-of-the-art methods lead to the fabrication of novel and high efficiency
nanoporous and nanostructured materials. Moreover, other porous materials including nanoporous
carbons, metal-organic frameworks and nanoporous alkali halide polymophs are investigated.
Such systematic and accurate findings provide not only reliable data for experimental and
theoretical researchers for further development, but real-time beneficial information for utilizing
them as nano-materials for many important areas such as, chemical, electronic, energy and
medical applications.

Our small project of 3 MB could generate 29 articles published in prestige international
journals, each with a very high impact factor, including the American Chemical Society Journals
and Royal Society of Chemistry, England. These scientific outputs are crucial and indeed
beneficial information for creating nano-materials used in chemical and petrochemical industries
and do lead to collaboration between academic and industrial sections to propel the development

of the potential researches in Thailand.
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