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H2Open – Guest Editorial
Mihail Barboiu,*[a] Barbara Kirchner,*[b] Eva Perlt,*[c] and Alessandro Scarso*[d]

This special collection presents original research articles and
reviews that are connected to the multifaceted and rich
chemistry of water. These works serve as an illustration of how,
despite its apparent simplicity and ubiquity, water continues to

be at the center of scientific exploration from a wide range of
perspectives and employing the toolbox of modern-day
chemistry.

Solvent, reagent, catalyst, impurity, electrolyte, drink, ligand,
and much more – water can be anything but ordinary. It is
therefore not surprising that this substance continues to be the
matter of active high-quality research. Its outstanding role
amongst other solvents is due to certain unusual properties
such as its self-dissociation, which gives rise to the whole field
of acid-base chemistry and the concept of pH, the proton
transfer mechanism through Grotthuss diffusion, its irregular
phase diagram featuring a density maximum and a large
number of solid phases, or its exceptionally high heat capacity,
to name only few. The list gets even longer if other factors are
taken into account such as the classical and non-classical
hydrophobic effect giving rise to confinement effects or inter-
face phenomena, solvated ions or molecules, or excitation by
electromagnetic fields in spectroscopy. The fact that water
stands out in so many ways makes it at the same time a very
popular field of research and an extremely challenging one.

In this collection, we have assembled review and research
articles that shed light on water from different viewpoints
covering thermal response properties, catalysis, nanoparticles,
global polarity, dynamics, supramolecular chemistry, and cav-

itands in water. The broad field of applied methods ranging
from thermal measurements via synthesis to NMR spectroscopy
and computer simulations–the latter one ranging from path-
integral simulations to coarse-grained models–demonstrates
how versatile this inconspicuous three-atomic molecule and its
properties are.

In their research article, Shengjun Du and co-workers study
the adsorption kinetics of water in microporous C2N-type
carbon materials with potential applications for water storage
and thus, providing potable water in arid regions. Using thermal
response measurements, the authors demonstrate how the
water adsorption dynamics can be enhanced by decreased
particle size, which in turn can be achieved by ball milling.

Ana Paula Nazar de Souza and colleagues present how
water can act as a solvent in organic synthesis at mild
conditions paving the way to more sustainable, less toxic, and
hence, environmentally friendly synthetic routes. The authors
demonstrate how light activation and a bimetallic catalyst can
result in excellent yields using water as a solvent at ambient
temperature for Suzuki–Miyaura reactions.

Another step towards sustainable synthetic chemistry is
taken by Luciana Cicco et al., who present the selective
oxidation of alcohols in water and low melting mixtures. The
copper/TEMPO catalyzed reaction protocol provides another
example for a more sustainable synthesis using water or a
biodegradable low melting mixture and operating at ambient
temperatures.

A more mechanistic research article is provided by Stefan
Spange and co-workers, who investigate the global polarity of
water and alcohols as hydrogen bond donating solvents. Three
different effects are considered to investigate this property and
implications for the characterization of the hydrogen bond
donating character of these solvents are given.

The effect of polarity on the molecular conformation of a
solute molecule is studied by Anjali Gaur and Sundaram
Balasubramanian. Through atomistic molecular dynamics simu-
lations using an accurate force field for ethylene glycol/water
mixtures at various mole fractions they unraveled this inter-
action between solvent polarity and solute conformation and
the influence on various properties.

Nazrollah Rezai-Ghaleh presents water dynamics from
another perspective using multi-nuclear NMR spectroscopy to
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investigate the dynamics of water in highly concentrated
(saturated) salt solutions. It is observed that water molecules
maintain a high mobility in saturated salt solutions, in particular
potassium chloride, which is relevant for example in compart-
ments of high ion concentration in living cells.

A theoretical study on non-linear optical processes at the
vacuum-water interface is provided by Tárcius N. Ramos and Dr.
Benoît Champagne. They apply elaborate multi-scale modeling
to study the second harmonic generation at and near the

interface, which is relevant in atmospheric, biological, and
organic chemistry, amongst others.

The special role of light hydrogen atoms in the hydrogen
bond network, which involves a significant amount of nuclear
quantum effects, is accounted for by a novel variant path
integral molecular dynamics simulations in a reservoir contrib-
uted by Antonios Evangelakis et al. This method allows such
accurate simulations on a scale that has been infeasible before
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and will result in new insights into the structure and dynamics
of water’s liquid phase.

In a comprehensive review article, Stefan Kubik discusses
the solvent effect of water with regard to molecular recognition.
Due to the complexity of the interactions in water, a
fundamental understanding of its role in molecular recognition
is still lacking. In this review, different types of interactions
between substrate and receptor are introduced and an over-
view about the respective receptors is given, thereby shedding
light on this complex matter.

Such molecular recognition processes can be used to bind
pollutants in water. In the review article by Yu Jie Zhu, water-
soluble cavitands are introduced which can be applied not only
for the removal of organic pollutants, but also for guest
separations or as reaction vessels.

We are delighted by the broad range of research areas,
from which articles have been contributed, ranging from
fundamental method development in the field of simulations to
synthesis and macro-molecular chemistry, which once more
emphasizes the versatility and the numerous challenges for
experiment and theory of this extraordinary substance. We
hope you enjoy the read.
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EDITORIAL

H2Open is a special collection of
research articles and reviews focused
on the multifaceted chemistry of
water from different scientific
vantage points. Guest editors Mihail
Barboiu, Barbara Kirchner, Eva Perlt
and Alessandro Scarso give an
overview of the collection.
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