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Editorial on the Research Topic

Functional Metal-Organic Frameworks: Gas Sorption, Separation, and

Heterogeneous Catalysis

Metal-organic frameworks (MOFs), or porous coordination polymers (PCPs), are a class of widely
investigated porous materials (Li et al., 1999; Férey, 2008; Yuan et al., 2018). The combination of
the rich coordination chemistry of metal centers and varied geometry of organic linkers has led
to unprecedented structural versatility and tunability, which is also reflected in their chemical and
physical properties. Today, MOFs are studied particularly for their potential application in storage
(Ma and Zhou, 2010; Li et al., 2019), separation (Lin et al., 2019), water harvesting (Kalmutzki
et al., 2018), harmful waste remediation (Bobbitt et al., 2017), catalysis (Zhu et al., 2017), batteries
development (Baumann et al., 2019), electronics (Stavila et al., 2014), drug delivery (Stavila et al.,
2014), and more (Tuffnell et al., 2019). Also, MOFs attracted significant attention for their dynamic
properties (Coudert, 2015). such as well-demonstrated structural flexibility and ability to respond
to external stimuli, leading to new and exciting properties such as negative linear compressibility
and negative Poisson ratio. With a continually rising number of studies and publications, materials
based onMOFs have nowmatured to be seriously considered for broad applications, and a growing
number of MOFs is now commercially available. IUPAC, the International Union of Pure and
Applied Chemistry, has enlisted MOFs into their list of 10 chemistry innovations and technologies
that may change the world (Gomollón-Bel, 2019).

Here, we are proud to present the Research Topic “Functional Metal-Organic Frameworks:
Gas Sorption, Separation, and Heterogeneous Catalysis,” which contains contemporary studies
on MOFs, their properties, and potential applications. This Research Topic is comprised of four
original research papers from seven different institutions. The work by Prof. Emmerling from BAM
Institute in Berlin and colleagues (Villajos et al.) describes a new synthetic approach by partial
linker substitution, which results in defected phases of a prototypical cobalt MOF, Co-MOF-74.
The authors were mainly focused on the assessment of the stability of these new MOFs and the
availability of the free coordination sites of cobalt phases. This study also shows how the introduced
defects enable the more facile diffusion of gaseous guests, which can have a substantial impact on
their application in catalysis and storage. Choi et al., describes a new synthetic approach toward
exciting indium MOF based on anionic [In(carboxylate)4]– nodes. The high-quality crystals for
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their study were obtained solely from the ionic-liquid solution.
The authors studied the sorption of nitrogen, hydrogen, and
carbon dioxide gases into their porous MOF, establishing facts
about the porosity, cooperative binding, and the unusually
high isosteric heat of hydrogen adsorption. Bommakanti and
Das reports on new cobalt(II) MOF with bifunctional trigonal
planar ligand based on 4,4′-bipyridine and carboxylic acid. This
MOF displayed reversible thermochromic behavior, changing the
color from orange to dark purple under elevated temperatures,
which was directly correlated to the loss of coordinated solvent
molecules and the change in themetal-node coordination sphere,
leading to an amorphous material with tetrahedral cobalt(II)
coordination. The contribution by Buru et al. is focused on
encapsulation and the study of the influence of Keggin-type
polyoxometalate (POM)movement on the catalytic properties
of two zirconium MOFs. The authors show that both MOFs
containing immobilized polyoxometalates exhibit a significant
increase in catalytic activity when compared to MOFs or
polyoxometalates alone. The authors also studied the activity

trends in both POM@MOF materials and have established
different behavior based on the location of POM and content
of the pores, thus showing the importance of the location of the
active site on the heterogeneous support that was the MOFs role
in this particular composite material.

As scientists involved in the field, we are very excited about
the articles in this Research Topic, showing new and non-
conventional approaches toward these exciting materials, and
indicating the fast and dynamic changes happening in this area
of research. We hope the readers will find in these articles new
and useful information for their research and come with new
directions for further developments in the field of MOFs and
MOF composites.
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