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The design, synthesis, and characterization of novel materials

with unique properties represent an important field of modern

chemistry. Metal-Organic Frameworks (MOFs) [1], a class of

porous coordination polymers, exemplify such innovative

materials. Despite their initial discovery less than 30 years ago,

the field of MOFs has expanded rapidly, and is represented

now by over 100 000 different structures [2]. The precise

design of organic and inorganic building blocks (metal nodes

and organic linkers), which can be regarded as chemical

Lego® bricks, enables the realization of an almost limitless

array of structural architectures, limited only by the imagination

of a chemist. This versatility offers the potential to create

advanced materials with tailored properties for specific

applications, which include sorption and separation processes

[3], heterogenous catalysis [4], drug delivery [5], sensing [6] or

energy storage [7]. 

The aim of this tutorial review is to explore and highlight key

aspects of modern porous materials, with a particular focus on

MOFs. Basic definitions and

classification of this class of materials are provided, alongside

an overview of its dynamic development in recent years. The

structural composition of these materials is discussed in relation

to the principles of reticular chemistry, including nomenclature

and topological representations. The increasing complexity

within this field and the evolution of MOFs is addressed through

the introduction of their generations. The main part of this

paper focuses on Zr-based MOFs, a distinctive group known

for their unique stability and structural versatility, as well as the

ability to endure various post-synthetic modifications. The

broad spectrum of their applications, from controlled drug

delivery to highly efficient heterogeneous catalysis, is

presented to showcase the main achievements in this area. 

This review aims to highlight how advancements in MOF

research are paving the way for new developments in material

science, encouraging readers for further in-depth exploration of

this compelling area of modern chemistry.
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