
Unveiling the Atlas of Zeolite Framework
Types: A Comprehensive Guide to
Microporous Materials
Zeolites, a class of microporous materials, have captivated scientists and
engineers for decades due to their unique structures and remarkable
properties. The Atlas of Zeolite Framework Types, a comprehensive guide
to this fascinating field, provides an in-depth exploration of the diverse
zeolite frameworks, their synthesis, characterization, and myriad
applications.
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Figure 1: A glimpse into the diverse world of zeolite framework types, each
with its own distinct topology and properties.

Intricate Structures and Topological Diversity

At the heart of zeolites lies their intricate crystalline structures. The Atlas
meticulously catalogs over 250 unique zeolite framework types, each with
its own distinct topology and pore system. These frameworks are
composed of tetrahedra, which are silicon and oxygen atoms arranged in a
repeating pattern. The arrangement of these tetrahedra creates a network
of interconnected channels and cages, providing zeolites with their
remarkable microporosity.
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CHA framework: A three-dimensional framework with large,
interconnected channels, making it suitable for adsorption and
separation applications.

FAU framework: A highly symmetrical framework with a cage-like
structure, ideal for use as a molecular sieve and catalyst.

MFI framework: One of the most commercially important zeolite
frameworks, it features a two-dimensional channel system with uniform
pore size, making it effective in catalysis and separations.

By understanding the intricate structures of zeolites, scientists and
engineers can tailor their synthesis and application for specific purposes.

Versatile Applications: Adsorption, Ion Exchange, Catalysis

Zeolite framework types exhibit a wide range of applications, owing to their
unique properties and tunable structures. Their microporosity and high
surface area make them ideal for adsorption and separation processes.

Natural gas storage: Zeolites with specific pore structures can
selectively adsorb methane, making them promising materials for
natural gas storage and transportation.

Water purification: Zeolite frameworks can remove impurities and
heavy metals from water, providing safe and clean drinking water.

Ion exchange: Zeolites can exchange ions, making them useful in
water softening and metal extraction processes.

Additionally, zeolites play a crucial role in catalysis, acting as catalysts or
supports for various chemical reactions. Their ability to selectively adsorb



and activate reactants provides them with high catalytic efficiency and
selectivity.

Petroleum refining: Zeolite catalysts are used in cracking and
reforming processes, converting heavy oil fractions into valuable
products.

Chemical synthesis: Zeolites are used as catalysts in the synthesis of
fine chemicals, pharmaceuticals, and polymers.

Environmental protection: Zeolites can catalyze the decomposition
of pollutants, such as nitrogen oxides and volatile organic compounds.

The Atlas provides detailed insights into the application-specific properties
of different zeolite framework types, enabling researchers and industry
professionals to optimize their selection for targeted applications.

Cutting-Edge Research and Emerging Applications

The Atlas of Zeolite Framework Types not only documents the current state
of zeolite research but also serves as a springboard for cutting-edge
advancements. As scientists del
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