
Magnetism: 
an Unexpected Push for 
the Hydrogen Economy

Humankind has entered uncharted territory: atmo-
spheric CO2 levels soared to record-breaking 415ppm 
for the first time in human history. The need to find 
a sustainable alternative to CO2-producing fuels is in 
dire need. One of the most promising environmental-
ly-friendly energetic sources is hydrogen generated 
via water splitting – the reaction in which water is 
broken down into oxygen and hydrogen. Now, re-
searchers from ICIQ are bringing this hydrogen econ-
omy one step closer in an unexpected way.
In a paper published in Nature Energy, scientists from 
ICIQ’s Galán-Mascarós and López groups describe how, 
for the first time, a magnet has been used to directly 
enhance the production of hydrogen in alkaline water 
splitting via electrolysis. “The simplicity of the discov-
ery opens new opportunities to implement magnetic 
enhancement in water splitting.” explains Felipe A. 
Garcés-Pineda, first author of the paper.  Read more. 

Put a Charge on It
Pollutants coming out of cars’ exhausts are harmful 
to the environment and public health. With the goal 
of overall curbing car emissions, the US Department 
of Energy (DOE) issued a challenge to scientists 
worldwide: catalytically converting 90% of all critical 
pollutants (hydrocarbons, CO, NOx etc.) in car exhaust 
into less harmful substances at 150ºC. However, 
nanoparticle based heterogeneous catalysts – like the 
three-way exhaust catalyst used in cars – work best 
at high temperatures (between 200 and 400ºC), thus 
making the 150ºC DOE challenge seem difficult to attain.

Researchers from the López Group, have studied in 
detail the behavior of Pt single atoms supported on 
CeO2 – what the researchers argue would outperform 
the Pt nanoparticles supported on CeO2 currently em-
ployed in the three-way exhaust catalyst. The results, 
published in Nature Materials, show that the common 
assumption of a static charge in Single-Atom Cataly-
sis is oversimplified. Instead, the scientists propose 
a dynamic charge, able to explain the unique reactiv-
ity found for activated single platinum atoms on ceria, 
which in turn can perform CO-oxidation meeting the 
DOE 150ºC challenge for emissions. Read more.

Dynamic charge and oxidation state of Pt/CeO2 single-
atom catalysts 
N. Daelman, M. Capdevila-Cortada, N. López 
Nat. Mater. 2019,
DOI: 10.1038/s41563-019-0444-y.
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Hydrogen bubbles formed through the water splitting reaction.  

Three Pt coordination environments

Direct magnetic enhancement of electrocatalytic water 
oxidation in alkaline media 
F. A. Garcés-Pineda, M. Blasco-Ahicart, D. Nieto-Castro, 
N. López, J. R. Galán-Mascarós 
Nat. Energy 2019, 4, 519–525,
DOI: 10.1038/s41560-019-0404-4.
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Ruben Martin Wins Arthur 
C. Cope Scholar Award

Prof. Ruben Martin, ICIQ group leader, was awarded 
the prestigious Arthur C. Cope Mid-Career Scholars 
Award 2020, granted by the American Chemical So-
ciety (ACS). Established in 1984, the Arthur C. Cope 
Scholar Awards recognise excellence in organic chem-
istry over the trajectory of the recipient’s career. Prof. 
Martin is the second Spanish chemist to receive this 
prestigious award after it was granted to ICIQ group 
leader Antonio M. Echavarren in 2015. The award rec-
ognizes his “contributions on method development, 
particularly on nickel-catalyzed carboxylation reac-
tions with carbon dioxide and functionalization of C-O 
bonds,” stated Dr. Bonnie A. Charpentier, 2020 Presi-
dent of the American Chemical Society.

Great Year for 
Marcos G. Suero

The BBVA Foundation recognized the innovative sci-
entific production of Marcos García Suero, ICIQ group 
leader, with a Leonardo Scholarship  in the category 
of Basic Sciences. In this seventh edition, around 1466 
applications have been received, from which the 60 
scholarship holders have been selected in eleven areas 
of knowledge. Thanks to the financial contribution of 
€ 40,000 that accompanies the scholarship, the chem-
ist will promote a project dedicated to the synthesis of 
new derivatives capable of fighting malaria disease.

Dr. Suero was also awarded the 
Young Investigator Award 2019 
by the EuCheMS Division of Or-
ganic Chemistry for “his signifi-
cant and innovative discoveries 
in photoredox catalysis, and par-
ticularly for his studies on the 
generation of carbyne equiva-
lents for late stage functionaliza-

tion of aromatic compounds, and of radical carbenoids 
for the stereoconvergent formation of cyclopropanes.” 
The “Young Investigator Award” aims at recognizing the 
scientific contribution of the most promising European 
Organic Chemist under the age of 40, and is sponsored 
by the European Journal of Organic Chemistry.

Sticks and Stones May 
Break your Bones, But this 
Reaction Edits Skeletons

Since Friedrich Wohler synthesized urea (by accident) 
back in 1828, chemical synthesis – and organic synthe-
sis for that – has been a driving force in pharmaceutical 

innovation. Improving the lives of people worldwide, the 
medicines available nowadays are only possible thanks 
to the continuous advancement of synthetic chemistry, 
allowing scientists to design and build new molecules. 
Now, Marcos G. Suero and his research group present a 
new reaction that allows for the edition of organic mol-
ecule’s skeletons, opening up new avenues of research.

In a paper published in the Journal of the American 
Chemical Society, the Suero research team presents a 
new reaction able to edit the skeletons of organic mole-
cules by breaking strong C-C double bonds and inserting 
a carbon atom through a catalytic process. Read more

Catalytic cleavage of C(sp2)-C(sp2) bonds with Rh-
carbynoids
Z. Wang, L. Jiang, P. Sarró, M. G. Suero 
GO TO OPEN ACCESS J.Am. Chem. Soc. 2019, 141 (39), 
15509−15514, DOI: 10.1021/jacs.9b08632.

L-R:  Dr. Liyin Jiang, Dr. Zhaofeng Wang and Pau Sarró, co-
authors of the paper.
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SUNRISE Releases its 
Technological Roadmap 
to a Clean Energy EU

Modern civilization thrives on a constant flow of ener-
gy and material goods, obtained from natural resou-
rces such as fossil fuels, minerals and biomass. This 
leads to the production of large amounts of waste, 
which becomes difficult to handle. Such a linear econo-
mic system is not sustainable having negative effects 
for our planet, an idea exemplified by the uncontrolled 
release of carbon dioxide (CO2) into the atmosphere, 
altering climate stability with vast environmental, so-
cietal and economic consequences.

The SUNRISE technological roadmap is the result of 
the integrated knowledge of a broad group of scientists 
across Europe and a key step to engage the whole com-
munity towards building a climate neutral EU. Six ICIQ 
Group Leaders –A. Llobet, J. Lloret-Fillol, E. Palomares, 
E. Romero, J.R. Galán-Mascarós and N. López– have 
joined the SUNRISE consortium, formed by top scien-
tists who combine fundamental, applied and industrial 
research approaches.

Opening up the Black Box 
of Heterogeneous Catalysis

Researchers from ICIQ’s 
López group present a new 
method that allows for the 
rational design of hetero-
geneous catalysts. After 
applying Principal Compo-
nent Analysis and Regres-
sion (PCA) to the adsorp-
tion energies of 71 different 

C1 and C2 species on 12 close-packed (transition) metal 
surfaces the scientists elucidated, for the first time, an in-
terpretable model in heterogeneous catalysis.

The team’s new method, published in Nature Com-
munications, will facilitate the discovery of hetero-
geneous catalysts able to transform the non-edible 
fraction of biomass into valuable chemical products. 
The procedure reduces the number of calculations 
by a factor of 20 while retaining error bars compara-
ble to Density Functional Theory (DFT). Read more. 

Statistical learning goes beyond the d-band model 
providing the thermochemistry of adsorbates on 
transition metals 
R. García-Muelas, N. López 
GO TO OPEN ACCES Nat. Commun. 2019, 10 , 4687, DOI: 
10.1038/s41467-019-12709-1.
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Mechanistic Studies in 
Photocatalysis 

L. Buzzetti, G. E. M. Crisenza, P. 
Melchiorre 
Angew. Chem. Int. Ed 2019, 
58 (12), 3730-3747, DOI: 
10.1002/anie.201809984.

Quantification of the Hydro-
phobic Effect Using Water-
Soluble Super Aryl-Extended 
Calix[4]pyrroles

L. Escobar, P. Ballester 
Org. Chem. Front .2019, 6 , 
1738 - 1748, DOI: 10.1039/
C9QO00171A.

Exploring the role of 
coinage metallates in 
trifluorometalation: a 
combined experimental and 
theoretical study

S. Martínez de Salinas. A. L. 
Mudarra, C. Odena, M. Martínez 
Belmonte, J. Benet-Buchholz, F. 
Maseras, M. H. Perez-Temprano 

Chem. Eur. J 2019, 25 (40), 
9390-9394, DOI: 10.1002/
chem.201900496.

Boosting Photoelectrochemi-
cal Water Oxidation of Hema-
tite in Acidic Electrolytes by 
Surface State Modification

P.Y. Tang, L.J. Han, F. Simone Hegner, 
P. Paciok, M. Biset-Peiró, H.C. Du, X.K. 
Wei, L. Jin, H.B. Xie, Q. Shi, T. Andreu, 
M. Lira-Cantú, M. Heggen, R. E. 
Dunin-Borkowski, N. López, J.R. Galán-
Mascarós, J. Ramon Morante, J. Arbiol 
Adv. Energy Mater .2019, 9 
(34), 1901836, DOI: 10.1002/
aenm.201901836.

Journal Covers
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Creating Cycles with Light

Scientists from the Lloret-Fillol group at ICIQ pre-
sent a new approach for the cyclization of unactivat-
ed alkyl chlorides with tethered alkenes. By combin-
ing the catalytic power of a visible-light photoredox 
catalyst with a coordination Ni complex, the scien-
tists have been able to in situ activate otherwise 
challenging bonds. The work has been published in 
Angewandte Chemie International edition.

For the first time, the scientists have been able to 
activate C(sp3)-Cl bonds using light as an energetic 
source. This was achieved by combining two cata-
lysts: a Cu-based photocatalyst, able of absorbing 
light and transferring the energy to the second cat-
alyst a coordination Ni complex – designed by the 
group. Together, they behave as supernucleophiles 
and are capable of activating strong C(sp3)-Cl bonds 
under visible-light irradiation. Once the bond breaks, 
the organic species unites with the metal and the Cl 
goes its own way. Later, the organic radical gener-
ated from the organometallic species attacks the 
alkene, generating the cycle. Now, we’re able to cy-
clize alkenes to form 5C cycles with broad functional 
group tolerance at mild reaction conditions.

Reductive Cyclization of Unactivated Alkyl Chlorides 
with Tethered Alkenes under Visible-Light Photoredox 
Catalysis  
M. Claros, F. Ungeheuer, F. Franco, V. Martin-Diacones-
cu, A. Casitas, J. Lloret-Fillol 
GO TO OPEN ACCES Angew. Chem. Int. Ed. 2019, 58, 
(15), 1869-1874, DOI: 10.1002/anie.201812702.
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Photoreactor

News in Brief

Thesis:  Drs. Sofia Paulo, Cristina Rodríguez, Lijuan Han, 
Asmaul Hoque, Sergi Grau, Juan José Corral, Ilario Gelmet-
ti, Lucas Carreras, Carla Casadevall, Giulia Moncelsi, José 
Enrique Gómez, Ana G. Herraiz, Sara Cuadros, Adiran de 
Aguirre, Nathan Daelman, Giandomenico Magagnano, Luis 
Escobar, LLuís Llorens, Anna Mateo, Shaofei Ni, Alexandra 
Bosnidou, Jesús Jiménez and Yiting Gu, predoctoral stu-
dents at ICIQ defended their PhD Thesis. Congratulations!

BIST Conference: The 2019 conference of the Barce-
lona Institute of Science and Technology took place on 
November 7th at the Centre de Cultura Contemporània 
de Barcelona (CCCB), with nearly 250 people in atten-
dance. This third edition of the BIST Annual Conferen-
ce focused on human health. BIST video.

ERCs talks: “Advancing 
Chemistry in Spain: 
Early Career ERC 
Researchers” took 
place on November 
21-22, at CaixaForum 
Palma. ICIQ’s Julio 

Lloret-Fillol and Elisabet Romero gave talks on artificial 
photosynthesis and ICIQ Director participated in a 
round table about the present and future of research in 
chemistry in universities.

Red Intecat School The ICIQ-RedINTECAT School 
(ICIQ, September25-27) brought expertise from a 
range of national and international top-researchers 
working in the area of CO2 (photo)catalysis and con-
version active in power-to-X, fine-chemical synthesis 
and biopolymer development.

I2: ICIQ Impulsion (Marie Skłodowska-Curie-COFUND 
programme) is a postdoctoral innovative research pro-
gramme designed for highly talented experienced re-
searchers looking for further opportunities and career 

development in research. The 
programme offers 12 posi-
tions of two years in one of the 
internationally renowned 18 
research groups of ICIQ.
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Face to Face with 
Bibiana Campos

Bibiana Campos 
Seijo is an editor, 
publisher, and me-
dia executive cur-
rently working as 
the Editor-in-Chief 
of Chemical & En-
gineering News. 
Campos Seijo be-
gan her publishing 
career in the UK as 
a technical editor 
at the European 
Respiratory Soci-
ety. In 2009, she 

became Editor-in-Chief of Chemistry World, the monthly 
news magazine published by the Royal Society of Chemis-
try and in December 2014 joined C&EN as Editor-in-Chief.

n How did you decide to become a scientist and why?

I studied science because of my secondary school math 
and science teachers: they were wonderful as people and 
as professionals. And they were excellent storytellers: I 
remember how they would enter the classroom and just 
awe us with everything they knew, they were outstanding! 
A large proportion of my classmates pursued scientific 
studies after high school and I’m convinced our teachers 
were the reason.

n How did you transition into Science Commu-
nication?

When I finished my PhD, I started working as a part time 
lecturer, but I already knew that the world of academia 
wasn’t for me. I saw a job opening as a technical editor, 
and I thought it would be a nice role. From technical writ-
ing, I eventually moved to popular science magazines 
and I just loved it! This transition wasn’t easy though. 
When you are doing your PhD, you have a supervisor 
who tells you what direction your research should take, 
what you should be doing. As an editor, I had to make 
decisions about many different aspects of the magazine: 
what kinds of stories to pursue, who to interview, what 
would go on the cover, how we would present our ar-
ticles on the web, etc. In a way, I became my own boss. 
Getting to feel comfortable taking autonomous decisions 
was a long process, but absolutely worth it!

n We see many women studying science at Universi-
ty including at PhD level; however, we do not see that 
many women working as researchers or academics. 
What do you think should be done to solve this?

This might sound counterintuitive, but we need to keep 
fighting and…waiting. It’s difficult to be passive, but I 
think this is a generational change. There’s an RSC re-
port stating that the number of female professors has 
raised from 4 to 9% in 10 years. This doesn’t seem very 
impressive, but it helps to take a step back and note that 
when I was born, Spanish women couldn’t open a bank 
account, own a house or a business without permission 
from a male relative. I don’t think anyone believes there 
are jobs for men and jobs for women anymore, but at 
the professor level, it is a matter of waiting until the 
generation that’s holding these posts now retire. Time 
will help change all of this. Look at me, for example, I’m 
the main bread-winner in my household. And I’m the 
youngest person ever to hold C&EN’s Editor in Chief 
position even when I’m a woman and not American! I 
think this proves things are changing.

Full interview here.

ICIQ Questionnaire: 
A chemical element: Mercury, because it’s the only 
liquid metal in the periodic table and it’s pretty and 
dangerous at the same time – I like that duality. 

A scientist: Ben Feringa and Frances Arnold. I 
respect them both as scientists, but importantly 
because they are also very nice people.

Favourite invention: I think the work happening 
right now on artificial leaves and energy generation 
– and storage – will be a game changer.

If you had not been a scientist… I would have been 
a journalist! 

Favourite destination: Spain, I really like Santiago 
de Compostela and Granada..

A book: I’d say “A hundred years of solitude” by 
Gabriel García Márquez.

A movie: Out of Africa.

A dream: I’d like my children to accomplish all their 
dreams.

Science is… beautiful!
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ICIQ Hosted the 4th 
EuCheMS Conference

The 4th EuCheMS Conference on Green and 
Sustainable Chemistry was held the 22-25 of 
September 2019, at ICIQ premises. Conference 
continues the successful meetings held in Budapest 
(2013), Lisbon (2015) and York (2017) and offers 
opportunities to discuss the latest developments 
in green & sustainable chemistry, creation of new 
partnerships and amplifying existing networks 
between academia and industry.

The leading topics of this year’s conference were 
green/bio-polymers, photochemistry & catalysis, 
electrochemistry & catalysis, carbon dioxide val-
orization and biomass conversions. These topics 

continue to challenge 
the chemical community 
as a whole but also of-
fer new opportunities 
for chemistry to allevi-
ate the negative effects 
of conventional chemical 
production transitioning 
toward more sustainable 
technologies.

The conference programme included seminars by 
Etsuko Fujita (Brookhaven National Laboratory, 
US); Atsushi Urakawa (Technische Universiteit 
Delft, The Netherlands); Burkhard König (Univer-
sität Regensburg, Germany); Jürgen Klankermayer 
(RWTH Aachen Universität, Germany); Víctor de la 
Peña (IMDEA, Spain); Andreas Greiner (Universität 
Bayreuth, Germany) and Cristina Sáenz de Pipaón 
(Orchestra Scientific, Spain).

Reaxys-RSEQ Early 
Research Award

José Enrique Gómez 
Pulido, former PhD 
student in the Kleij 
group, has been 
awarded the 1st 
prize of the Reaxys-
RSEQ Early Career 
Researcher Award 
during the XVI Sim-
posio de Jóvenes In-
vestigadores RSEQ– 
Sigma Aldrich (Mer-
ck) celebrated in 
Valencia. This is the 
third year Elsevier 

and the Spanish Royal Society of Chemistry (RSEQ) 
organize the Early Career Researcher Award to rec-
ognize the work of young researchers who use sci-
entific databases such as Reaxys.

SusChem-JIQ Awards 
to ICIQers

In the 11th edition of the SusChem-JIQ awards, a 
jury of experts representing all areas of chemistry in 
Spain has awarded two ICIQers for their work.

Dr. Zhaofeng Wang, a former post-
doc in Suero’s group, has received 
the SusChem-JIQ award in the Post-
doc category for the best 2018 sci-
entific publication in   chemistry. The 
jury recognised Dr. Wang for being 
co-author of the paper “Generating 
carbyne equivalents with photore-
dox catalysis” published in Nature.  

SusChem-JIQ has also awarded 
Andreu Tortajada Navarro, predoc 
in Prof. Ruben Martin’s group for 
his work “Ni-Catalyzed Site-Selec-
tive Dicarboxylation of 1,3-Dienes 
with CO2” published in the Journal 
of the American Chemical Society.
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The Ultimate Periodic 
Table Poster

On October 15, the Faculty of Chemistry (URV) and 
ICIQ launched a poster of the Periodic Table to be 
completed with stickers of many of its elements. The 
poster was distributed in newspaper stands together 
with the Diari de Tarragona. As for the stickers, they 
can be collected in pharmacies in Tarragona, Reus 
and other towns until December 15th. This project 
is part of the actions of the International Year of 
The Periodic Table and it counts with the economic 
support of many chemical industries in the 
Tarragona area and the AEQT (chemical industries 
association in Tarragona).

More information about the project and where to 
find the stickers: www.taulaperiodica-stem.cat

Researcher’s Night in 
Tarragona

In collaboration with the Universitat Rovira i Virgili 
and in the frame of a proposal led by different 
universities of Catalonia, ICIQ was part of this 
event dedicated to the dissemination of science, 
celebrated simultaneously every year in 300 cities 
in 30 countries throughout Europe. For the second 
year in a row, Tarragona hosted the event, which was 
held in front of the municipal market (Plaça Corsini) 
from 26th to 28th September. Many ICIQ researchers 
participated with workshops (Alicia Monleón, Pablo 
Bonilla, Juanjo Cabezas, Andrea Moneo, Felipe Garcés, 
David Nieto, Álvaro Reyes and Joan Guillem Mayans) 
and scientific talks (David Nieto, Andrea Moneo, 
Pablo Bonilla, Alicia Monleón, Joan Guillem Mayans) 
An absolutely great line-up!

More information and full programme here. 

Let’s Play!

In the frame of the FECYT funded project “Let’s 
mimic Nature” we have created an interactive online 
game in which, through three screens (macroscopic, 
microscopic and artificial photosynthesis), players 
can choose different variables to optimise the 
process of photosynthesis. 

The virtual photosynthesis game aims at bringing 
ICIQ’s research to the young ones while providing 
educational materials and tools to teachers.

Our ultimate goal is to contribute to the 
consolidation and promotion of the interest in 
science among young people and to claim the 
fundamental role of chemistry in building a more 
sustainable world.

Web: http://fotosintesi-artificial.iciq.es/
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Act Now!

On Friday 27th September the ICIQ community took a 
stand for our future by gathering at the ICIQ reception 
for a 4-minute 15-second break (in honour of the 
atmospheric 415 CO2 ppm achieved earlier this year) 
and reading the Barcelona Institute of Science and 
Technology (BIST) statement.

ICIQ Beach Volleyball 
Tournament 

It seems ages ago now, but we had our traditional 
beach volleyball tournament on September 7th at the 
Arrabassada beach. Another great day full of ICIQers!


