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The present energy context is still dominated by fossil fuels
but, since recently we are in a transition to renewable and
sustainable solutions like hydrogen! Hydrogen is a clean en-
ergy, with potentially zero emission of additional carbon di-
oxide CO,. Its development is however confronted with issues
related to the entire hydrogen chain (i.e. production, storage,
distribution, and end-use).

The problems of storage and transport remain, due to low
volumetric energy density of hydrogen. Besides the conven-
tional storage approaches (i.e. physical storage considering
high pressure and/or low temperature), a number of alterna-
tive solutions have emerged within the past two decades. One
of these promising solutions is reversible storage of hydrogen
in the form of liquid-phase chemicals (i.e. hydrogen carriers),
a typical example of which being formic acid HCOOH.

The present special issue focuses on some examples of
attractive liquid-phase chemical hydrogen carriers through
the contribution of 15 research groups from all over the world
(Australia, China, Germany, Hungary, Japan, Netherlands,
Saudi Arabia, Spain, and Turkey). The proposed research ar-
ticles report new research results on the major challenges
encountered by carriers like alcohols (e.g. glycerol, butanediol
and methanol), boron-based hydrides (e.g. sodium borohy-
dride and ammonia-/hydrazine-borane), hydrous hydrazine,
water, and formic acid (and formate), with a special focus on
the use of catalyst for their dehydrogenation.

In the special issue, there are specifically six research ar-
ticles dealing with formic acid. To the research area of
chemical hydrogen storage, in particular, with this sustain-
able liquid organic carrier, Prof. Gabor Laurenczy has made

ground-breaking contributions. It is natural, then, that Gabor,
professor at the Ecole Polytechnique Fédérale de Lausanne
(EPFL) in Switzerland, is honored with the present special
issue to celebrate his 65th birthday.

Prof. Gabor Laurenczy was born and raised in Hungary,
studying chemistry at Kossuth University in Debrecen and
following his bachelor (1978) and doctoral (1980) studies
became an assistant professor at the same university and
obtaining a habilitation from the Hungarian Academy of Sci-
ences. In 1985, he took up a position at the University of
Lausanne in Switzerland, with chemistry transferring to the
EPFL in 2001. In 2010, he was nominated professor.

While in Lausanne, Prof. Gabor Laurenczy applied his
fundamental knowledge of reaction kinetics to study homo-
geneous catalysts, small molecule activation working exten-
sively with medium pressure sapphire NMR tubes to detect
catalytic intermediates and elucidate reaction mechanisms.
His expertise was greatly appreciated by many people in the
field and he was extremely collaborative and over the years he
hosted more than 50 young researchers.

In 2008, Gabor and co-workers published a seminal paper
on the discovery of a homogeneous water soluble ruthenium
catalyst for the selective dehydrogenation of formic acid to
hydrogen and carbon dioxide (Angew Chem Int Ed 2008;
47:3966—8). Remarkably, the catalyst overcame the limitations
of previously reported catalysts, demonstrating both
extraordinary stability and the ability to produce high pres-
sures of hydrogen. A series of publications elaborating on the
mechanism and describing other catalysts followed, and as
the initiation invention was patented, a commercial process
was developed together with a company. Prof. Gabor Lau-
renczy was also determined to find more efficient processes to
produce formic acid from the direct hydrogenation of carbon
dioxide, and in 2014 reported on a base-free system that
afforded formic acid in concentrations an order of magnitude
higher than previously achieved (Nature Commun 2014;
5:4017). Again, this discovery led to much excitement in the
community.

Prof. Gabor Laurenczy has continued to develop both sides
of the formic acid-hydrogen/carbon dioxide cycle at both a
fundamental level and also producing prototype reactors. Not
surprisingly, based on his accomplishments, he has been
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invited to give many lectures worldwide and has written the
benchmark reviews in the field.

Beyond his research, all those who know Prof. Gabor Lau-
renczy personally appreciate his warm and generous char-
acter. This short editorial to the IJHE special issue compiled in
honor of Gabor Laurenczy on the occasion of his 65th birthday
is a good opportunity to cordially thank him for his friendship.
It has always been a great pleasure to be together with him
and to enjoy his optimistic view of life, his humor and his
wonderful and generous personality. We thank Gabor for all
this and salute him with this special issue and wish him all
the best.

Happy birthday, Gabor!
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