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The discovery and development of periodic porous materials of well-defined pore geometry with precise
and easily controllable pore shape and size is of great importance in many areas of modern science and technology.
In this regard, mesoporous and hierarchical (micro-meso-macro) molecular sieves are the new generation ordered
porous solids, analogous to conventional microporous (zeolitic) materials, with high surface area, large pore
opening and huge pore volumes. On the one hand, the unique flexibility of these materials in terms of synthetic
conditions, pore size tuning, high surface area, large internal hydroxyl groups, framework substitution, etc. have
created new avenues not only in catalysis but also in the areas of advanced energy materials, environmental
pollution control strategies and separation processes. On the other hand, the preparation and characterization of
high quality nanoporous materials with well-defined pore characteristics is of paramount importance for many
applications in areas including nanomaterials, catalysis, adsorption and separation. In this context, the
remarkable success of MFI-type zeolites as solid-acid catalysts is based on their unique micropore structure and
flexible aluminosilicate framework. Nevertheless, the narrow pores impose severe mass transfer constraints
which many a times result in rapid deactivation of the catalyst. Further, the activity of solid acid catalysts has
been known to be dictated by its acidic properties, viz., type, strength, distribution, and concentration, which have
been extensively investigated. Nevertheless, the synthesis of high quality nano-ZSM-5 with enhanced aluminum
content, smaller crystal size, and low framework defects from alkaline medium is still a great challenge. This
presentation, therefore, outlines the very different synthesis strategies of a variety of these exotic zeolitic framework
structures with quite diverse morphology as well as their applications for sustainable catalysis.
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