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The diverse network of confined pores in zeolites have been widely used for shape-selective catalysis in
the (petro)chemical industry. A common objective of zeolite catalyst design is to overcome the inherent
mass transport limitations of nanopores; however, the complex pathways of zeolite crystallization make it
difficult to control their physicochemical properties.'? With increasing demands on catalyst performance
for a broad range of commercial applications, the ability to tailor zeolite crystal size, morphology, and
composition in ways that collectively reduce diffusion limitations is a design objective where realization is
often hindered by synthesis challenges. This talk will highlight recent advancements in the design of zeolite
catalysts with superior performance compared to those obtained by conventional synthesis routes. Topics
will include new methods to generate 2-dimensional (single layer) zeolites with high external surface area’,
catalysts with controlled acid siting (e.g. zoned and coreshell zeolites), hierarchical materials (e.g. self-
pillared pentasils)*!, and a new class of catalysts referred to as finned zeolites.’ Discussion and examples
will emphasize novel synthesis methods, structure-performance relationships, and current materials gaps in
catalyst design and preparation.
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