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Main Research Interests

Zeolites are functional porous materials commonly
used in industry, which represents a group of
crystalline aluminosilicates and related inorganic
crystals with over 250 topologies discovered so far.
These materials are widely applied in adsorption,
separation, ion exchange, and catalytic processes
owing to unique pore structures and active sites. We
focus on understanding and controlling the
crystallization of zeolites and synthesizing functional
zeolites to address environmental challenges,
including:

= Conversion of Plastic Waste

By designing zeolite catalysts, we aim to selectively
convert plastic waste into high-value compounds,
achieving waste valorization and promoting
sustainability. We investigate how zeolite properties
affect product distribution and develop continuous-
flow reactors for the efficient processing of plastic
waste.

= Removal of Environmental Pollutants

Per- and polyfluoroalkyl substances (PFAS) are
commonly used as water- and oil-repellent materials
in consumer products such as cookware and
textiles. PFAS, however, have accumulated in the
environment and become persistent organic
pollutants that cause cancer. We tune the
adsorption sites of zeolites for the selective removal
of PFAS and their derivatives from water to protect
our ecosystems.

= Zeolite Formation Mechanism

Formation mechanism of zeolites represents a long-
standing question in this field, involving structural
transformations of aluminosilicates at the sub-
nanometer scale. We employ in situ techniques to
analyze the zeolite synthesis process in real-time,
aiming to understand how to control zeolite
crystallization and enhance synthesis efficiency.
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