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€8m to develop a full 
artificial leaf
A project coordinated by Prof. José Ramón Galán-Mas-
carós has been awarded €8m from the FET Proactive 
2016 within the Horizon 2020 programme. A-LEAF 
is one of the biggest artificial photosynthesis projects 
ever funded by the European Comission.

The A-LEAF project (“An Artificial Leaf: a photo-elec-
tro-catalytic cell from earth-abundant materials for 
sustainable solar production of CO2–based chemicals 
and fuels”) will develop transferrable technologies that 
will be a sustainable alternative to fossil fuels. The ar-
tificial leaf will combine the expertise of ICIQ and 12 
more partner institutions from 8 different countries, 
including leading industrial partner COVESTRO.

The main goal of the project is to achieve direct trans-
formation of water and CO2 into oxygen and organic 
matter through the action of sunlight. The organic 
products will then be used as fuels, extracting their 
stored energy and emitting the original feedstock clo-
sing an environmentally neutral cycle.

Prof. Galán-Mascarós will collaborate with two other 
ICIQ Groups in this project: the teams led by Prof. Núria 
López and Prof. Julio Lloret-Fillol. The project will kick-
off next January and will last 48 months.

Calculations predict 
disorder in the surface 
of certain materials

The group of Prof. Núria López has published a pa-
per in Nature Materials explaining how massive 
simulations prove that certain surfaces are more di-
sordered than previously thought.
Surface terminations are responsible for the chemical 
and physical properties of materials. Understanding 
them is also key to predict their behaviour so they can 
be tuned to our needs. New computational calculations 
reveal that reality is more complex than expected and 
disorder is intrinsic for certain materials. DFT calcula-
tions –more than 50000 simulations– carried out on 
the Mare Nostrum supercomputer at the BSC allow the 
introduction of all the complexity in these systems.
Based on the concept of configurational entropy, 
ICIQ researchers were able to classify different sur-
face rearrangements according to their stability. 
They also demonstrated that CeO2 surfaces are dy-
namic and the rearrangements are interchangeable.

Entropic contributions enhance polarity compensation 
for CeO2(100) surfaces
M. Capdevila-Cortada and N. López.
Nat. Mater., 2016, DOI: 10.1038/NMAT4804

Prof. José Ramón Galán-Mascarós.

Different CeO2 reconstructions.

http://www.iciq.org
http://www.iciq.es
http://www.youtube.com/user/ICIQchem
http://www.facebook.com/pages/ICIQ-Institute-of-Chemical-Research-of-Catalonia/144238989002179?sk=wall
http://twitter.com/ICIQchem
http://www.iciq.org/8-million-euros-to-develop-a-full-artificial-leaf/
http://www.bsc.es
https://doi.org/10.1038/NMAT4804
https://doi.org/10.1038/NMAT4804
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Unravelling the secrets 
of cluster crystallization
The research group of Carles Bo publishes ICIQ’s first 
paper in the prestigious journal Chem.

Scientists at ICIQ and Oregon State University, US, 
created a new method to prepare chromium polyoxo-
cations. Metal-oxo clusters are commonly isolated 
from water with ligands to prevent the precipitation 
of hydroxides. However, unligated clusters are impor-
tant for both mechanistic studies and applications. 
Researchers elucidated a new process to yield an un-
ligated Zn, Cr, Al polyoxocation. Carles Bo led the team 
that carried out the computational studies. 

The work will contribute to expand the understan-
ding of crystallization of metal-oxide clusters and 
polycations. Such structures are key to many natural 
phenomena –photosynthesis, mineral growth– and 
industrial processes in material science.

Crystallizing elusive chromium polycations
W. Wang, L.B. Fullmer, N.A.G. Bandeira, S. Goberna-Ferrón, 
L.N. Zakharov, C. Bo, D.A. Keszler and M. Nyman.

Chem, 2016, DOI: 10.1016/j.chempr.2016.11.006

Collaboration with 
industry 
The R&D teams of Esteve and Esteve Química tea-
med up with ICIQ and ICIQ’s technology develop-
ment unit ERTFLOW to kick-off a research project 
entitled FLOW4HEALTH. This project will develop 
new continuous-flow chemical processes to pre-
pare new drugs and molecular leads useful for the 
pharmaceutical industry. FLOW4HEALTH received 
€1.2m in funding from the Spanish Government.

FLOW4HEALTH’s continous-flow processes will allow 
chemists to work with extreme reaction conditions 
and dangerous reagents in a safer, more predictable 
way. The project will accelerate the first stages of drug 
development by designing innovative laboratory equi-
pment towards quicker purifications, enhanced pro-
ductivity and more sustainable methodologies.

Molecular electrostatic potential mapped onto electron 
density of Zn(CrAl)12. Red areas are more nucleophilic.

Journal Covers
Molecular Basis for the 
Recognition of Higher Fullerenes 
into Ureidopyrimidinone-
Cyclotriveratrylene Self-Assembled 
Capsules
E. Huerta, S. A. Serapian, E. Santos, E. Cequier, C. 
Bo, J. de Mendoza 
Chem. Eur. J., 2016, 22, 13496-13505

Regioselective Organocatalytic 
Performance of DFT+U Approaches 
in the Study of Catalytic Materials
M. Capdevila-Cortada, Z. Łodziana and N. López 
ACS Catalysis, 2016, 8370–8379 

Nickel-Catalyzed Reductive 
Amidation of Unactivated Alkyl 
Bromides
E. Serrano, R. Martin 
Angew. Chem. Int. Ed., 2016, 11207-11211
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http://www.cell.com/chem/home
http://www.cell.com/chem/fulltext/S2451-9294%2816%2930233-9
http://www.esteve.es/EsteveFront/EST.do
http://www.esteve.es/EsteveFront/EQ.do
http://www.ertflow.com
http://www.ertflow.com
http://onlinelibrary.wiley.com/doi/10.1002/chem.201601690/abstract
http://onlinelibrary.wiley.com/doi/10.1002/chem.201601690/abstract
http://onlinelibrary.wiley.com/doi/10.1002/chem.201601690/abstract
http://onlinelibrary.wiley.com/doi/10.1002/chem.201601690/abstract
http://onlinelibrary.wiley.com/doi/10.1002/chem.201601690/abstract
http://pubs.acs.org/doi/abs/10.1021/acscatal.6b01907
http://pubs.acs.org/doi/abs/10.1021/acscatal.6b01907
http://pubs.acs.org/doi/abs/10.1021/acscatal.6b01907
http://www.iciq.org/research/publication/nickel-catalyzed-reductive-amidation-of-unactivated-alkyl-bromides/
http://www.iciq.org/research/publication/nickel-catalyzed-reductive-amidation-of-unactivated-alkyl-bromides/
http://www.iciq.org/research/publication/nickel-catalyzed-reductive-amidation-of-unactivated-alkyl-bromides/
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BIST PhD students have joined ICFO, CRG, IRB Barcelona, 
IFAE, ICN2 and ICIQ to carry out doctoral studies.

ICIQ postdoc researchers and M. A. Pericàs in BIST Postdoc 
Day 2016.

Fostering 
entrepreneurship
ICIQ launched an incubator product call for project pro-
posals aiming at bringing ICIQ’s R&D results to the mar-
ketplace in the form of product(s). The call is addressed 
to postdoctoral researchers who have to count on the 
support of an ICIQ group leader. In this regard, post-
doctoral researchers are expected to be responsible for 
the supervision and management of the project as well 
as for the development of the business case, while the 
group leader is expected to bring scientific advice.

The goals of this call are to foster entrepreneurship 
at ICIQ; incubate an ICIQ technology and bring it to 
the market in the form of a product; create a spin-
off company or license the technology to an existing 
company. Projects must target the development of 
a product towards the market as well as the plan-
ning of a business case for commercial exploitation 
of the product. Along the project, ICIQ will assist in 
defining the business model and a suitable path to 
market through specific training and mentoring. 

ICIQ’s Incubator product call is fun-
ded by ”la Caixa” Foundation.

BIST updates
█ Miquel A. Pericàs appointed new BIST Director

Miquel A. Pericàs, group leader 
and ICIQ director, took over as 
general director of the Barcelona 
Institute of Science and Technolo-
gy (BIST) in October. He succeeds 
Montserrat Vendrell, the first di-
rector of the organization, who is 
moving on to take up an entrepre-
neurial post in the private sector.

Prof. Pericàs, who combines his new role as head of 
BIST with his current posts at ICIQ, stressed the impor-
tance of the project that he is leading: “BIST brings to-
gether six of the best centers in Catalonia, multiplying 
their capacity to promote excellence in research, new 
lines of multidisciplinary research, training and career 
support programs for researchers, and science ou-
treach. By making significant progress in these areas, 
we will be doing a great service to our country.”

█ BIST Postdoc Day

Nearly 200 postdoctoral researchers from the six 
centers that make up the BIST met on the 23rd of 
November at the Sant Pau Modernist Site to partici-
pate in the first BIST Postdoc Day. 

The aim of the meeting was to create a space that 
allowed postdoc researchers to share their expec-
tations and concerns, to learn about the experience 
of researchers that have become entrepreneurs or 
group leaders, and to suggest ideas on how BIST can 

support and enhance their professional careers. The 
event included keynote talks by professors Daniel 
Gerlich (Institute of Molecular Biology in Vienna) and 
Stephan Grill (Dresden University of Technology) 
and it also counted on the participation of Stephen 
Dunne (Starlab) and Laura Nevola (IDP Pharma).

█ 1st BIST PhD promotion

The BIST community gathered in Parc Científic de 
Barcelona to welcome the students granted with 
one of the BIST PhD fellowships on December 14th. 
The awardees also participated in the 2 day Training 
Course “How to be an effective researcher” organi-
sed by Vitae (UK)
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Prof. Echavarren: 
highly cited researcher

Prof. Antonio M. Echava-
rren has been included, for 
the third consecutive year, 
in the Highly Cited Resear-
chers 2016 list provided 
by Thomson Reuters.

Highly Cited Researchers 
2016 represents some of 
the world’s most influen-
tial scientific minds. About 

three thousand researchers earned this distinction 
by writing the greatest number of reports officially 
designated by Essential Science Indicators as Highly 
Cited Papers – ranking among the top 1% most cited 
for their subject field and year of publication, ear-
ning them the mark of exceptional impact.

Prof. Núria López 
joins PRACE
The PRACE (Partnership for Advanced Computing in 
Europe) Council confirmed the election of  Prof. Ló-
pez to the PRACE Scientific Steering Meeting Com-
mittee in its meeting of September 9th, 2016.

PRACE is as an internatio-
nal not-for-profit associa-
tion with seat in Brussels. 
The mission of PRACE  is to 
enable high impact scienti-
fic discovery and enginee-
ring research and develop-
ment across all disciplines 

to enhance European competitiveness for the benefit 
of society. PRACE seeks to realize this mission by offe-
ring world class computing and data management re-
sources and services through a peer review process.

The Scientific Steering Committee is composed of Eu-
ropean leading researchers that are responsible for ad-
vice and guidance on all matters of a scientific and te-
chnical nature which may influence the scientific work 
carried out by the use of the Association’s resources.

Fèlix Serratosa 
Conference 2017
The Fèlix Serratosa Conference started 22 years ago as 
a tribute to Professor Fèlix Serratosa, one of the leading 
researchers in organic chemistry in Spain.  This year 
professors Ben Davis (University of Oxford) and Rodolfo 
Lavilla (University of Barcelona) will give their lectures 
both in Barcelona and ICIQ on January 16th and 17th. 

Honouring the 2016 
Nobel Prize in Chemistry 
█ We asked Prof. Javier de Mendoza, Professor Eme-
ritus at ICIQ, to write something about the awardees, 
all three well known to him, and the research achie-
vements for which they have been awarded. See the 
full article here.

█ Prof. Pau Ballester was invited to deliver a talk 
about molecular machines at the Societat Catalana 
de Química (December 14th, Barcelona). 

Prof. Pau Ballester, ICIQ group leader.

Conferència
FÈLIX

SERRATOSA

2017

La Societat Catalana de Química i la Real Sociedad Española de Química
es complauen a convidar-vos a l’acte acadèmic de la 22a Conferència Fèlix Serratosa,
que se celebrarà el 16 de gener de 2017.

17.00 h: Presentació de l’acte, a càrrec d’Amadeu Llebaria, de l’Institut de Química Avançada
 de Catalunya (IQAC)-Consell Superior d’Investigacions Cientí ques (CSIC).

17.15 h:  «Unexplored reactivity patterns: new avenues in organic synthesis, biological  
 and medicinal chemistry», a càrrec de Rodolfo Lavilla, de la Universitat de Barcelona. 

18.30 h: «S ugars and Proteins: Glycomimetics to Target Disease»,
 a càrrec de Ben Davis, de la Universitat d’Oxford (Regne Unit).

L’acte tindrà lloc a la sala d’actes del CID-CSIC (c. de Jordi Girona, 18-26, 08034, de Barcelona).

Amb el suport de l’Institut Català d’Investigació Química (ICIQ), la Universitat de Barcelona, la Universitat Autònoma de Barcelona, el Consell Superior 
d’Investigacions Cientí ques (CSIC), la Secció de Ciències i Tecnologia de l’Institut d’Estudis Catalans, Laboratorios Esteve SA i Almirall SA.
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http://hcr.stateofinnovation.thomsonreuters.com/?utm_campaign=14406-2016 HCR emails V1- Sep 6-31113&utm_medium=email&utm_source=Eloqua
http://hcr.stateofinnovation.thomsonreuters.com/?utm_campaign=14406-2016 HCR emails V1- Sep 6-31113&utm_medium=email&utm_source=Eloqua
http://www.prace-ri.eu/
http://www.iqac.csic.es/index.php?option=com_content&view=article&id=491%3Aconferencia-felix-serratosa-2013&catid=34%3Anews&Itemid=56&lang=en
http://www.iciq.org/research/research_group/prof-javier-de-mendoza/
http://www.iciq.org/regarding-the-nobel-prize-in-chemistry-2016/
http://www.iciq.org/regarding-the-nobel-prize-in-chemistry-2016/
http://www.iciq.org/research/research_group/prof-pau-ballester/
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News in brief

Thesis: Drs. Balakrishna Bugga, Sara Ranjbar, Luis 
Martínez and Dragos Stoian, predoctoral students at 
ICIQ, have defended their PhD thesis. They were all 
awarded the highest honours for their work.

Welcome on board: Fernan-
do Gomollón is ICIQ’s new 
Press Officer! Fernando joi-
ned the institute’s communi-
cations unit in November and 
he’ll do his best in communica-
ting our lines of research and 
research results to society.

Excellent awards: Cayetana 
Zárate received one of the 
three Lilly awards 2016 for 
outstanding doctoral students. 
The awards ceremony took pla-
ce at Lilly headquarters in Alco-
bendas (Madrid, October 28th) 
and Cayetana had the opportu-
nity to present her recent dis-
coveries in the field of catalytic 
C-O bond-functionalization.

Morgane Gaydou was awar-
ded the Premi Extraordinari de 
Doctorat (URV) for her thesis 
entitled “Gold(I)-Catalyzed Cy-
clizations and Enantioselective 
Total Synthesis of (+)-Schisan-
wilsonene A.” She defended her 
thesis on October 14th, 2015 at 
the ICIQ auditorium.

INPhINIT fellowships: ICIQ offers nine research pro-
jects within this PhD fellowship programme funded by 
Obra Social “la Caixa”. The INPhINIT call is open until 
February 2nd, 2017. Visit the web for more info.

More and more projects
Prof. Paolo Melchiorre’s group is participating in PHO-
TOTRAIN, an Innovative Training Network (ITN) project 
funded in the Marie Sklodowska-Curie Actions 2016.

PHOTOTRAIN (Entre-
preneuring Dynamic 
Self-Organized Interfa-
ces in Photocatalysis: A 
Multidisciplinary Trai-
ning Network Conver-
ting Light into Products) 
seeks to implement pho-
to-catalytic technologies 

at the industrial level for triggering stereoselective 
organocatalytic transformations (i.e. pharmaceuti-
cal applications and/or solar fuels production). It is 
coordinated by Prof. Giacomo Bergamini from the 
University of Bologna and it involves 4 universities 
(Universita di Bologna, Cardiff University, Katholie-
ke Universiteit Leuven and Universita degle studi di 
Trieste), 3 research centres (ICIQ, Technion-Israel 
Institute of Technology and Consiglio Nazionale de-
lle Ricerche) and 2 companies (Chirotech Technolo-
gy Limited, UK and Elvesys SAS, France).

PHOTOTRAIN has been financed with 3.6 million eu-
ros to incorporate 14 PhD students in this inter- and 
multidisciplinary training and research programme.

Prof. Atsushi Urakawa received a PRESTO grant 
by the Japan Science and Technology Agency (JST). 

PRESTO (Precursory 
Research for Embryonic 
Science and Technology) 
aims to promote funda-
mental research to ge-
nerate new innovative 
technology that leads 
to the development of 
scientific technology and 
the creation of new in-

dustries. Urakawa’s project deals with improving 
the utilization efficiency of highly abundant yet va-
luable light alkanes by innovating oxidative upgra-
ding reactions with process engineering and ope-
rando spectroscopic tools for selective production 
of chemical feedstock and chemical energy carriers.
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http://www.lilly.es/es/investigacion-y-desarrollo/fomento-de-la-investigacion/premios-para-doctorandos.aspx
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http://ec.europa.eu/research/mariecurieactions/about-msca/actions/itn/index_en.htm
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New catalysts 
towards sustainable, 
cheaper sweeteners
Sugar alcohols are applied in the food, pharmaceuti-
cal, polymer, and fuel industries and are commonly 
obtained by reduction of the corresponding sacchari-
des. Now, researchers at ETH and ICIQ have created a 
molybdenum heteropolyacid-based catalyst to trans-
form glucose, arabinose, and xylose into less-abundant 
mannose, ribose, and lyxose, respectively. Then, these 
sugars are hydrogenated over ruthenium catalysts to 
yield the desired polyols with outstanding kinetics.

Qiang Li and Núria López (ICIQ) performed the com-
putational calculations at the BSC that explain the ad-
sorption mechanisms and the low energy barrier for 
the addition hydrogenation state. This study opens a 
prospective route to the efficient valorization of re-
newables to added-value chemicals.

Catalyst and Process Design for the Continuous Manu-
facture of Rare Sugar Alcohols by Epimerization–Hy-
drogenation of Aldoses
G.M. Lari, O.G. Gröninger, Q. Li, C. Mondelli, N. López, J. 
Pérez-Ramírez.
ChemSusChem, 2016, DOI: 10.1002/cscc.201600755

Key intermediate of 
water oxidation and O2 
reduction identified
Water oxidation is often considered the bottleneck 
of the water splitting process. Recently, the team of 
Prof. Antoni Llobet discovered a superoxido dicobalt 
derivative that provides unique information for the 
understanding of the mechanism of the reaction.

They demonstrated that the oxygen atoms coordinated 
to the cobalt were ultimately the same involved in the 
oxygen evolution step, researchers used different oxygen 
isotopologues and on-line mass spectrometry. They pro-
ved for the first time that the same catalyst can be used 
for the water oxidation reaction as well as for its inverse 
reaction: the reduction of O2 to water, which is critical for 
the construction of fuel cell devices.

Structural and spectroscopic characterization of reac-
tion intermediates involved in a dinuclear Co-Hbpp 
water oxidation catalyst
C. Gimbert-Suriñach, D. Moonshiram, L. Francàs, N. Pla-
nas, V. Bernales, F. Bozoglian, A. Guda, L. Mognon, I. Ló-
pez, M.A. Hoque, L. Gagliardi, C.J. Cramer, A. Llobet
J. Am. Chem. Soc., 2016, DOI: 10.1021/jacs.6b08532

Raman resonance spectra of the peroxido and superoxido 
cobalt complexes.

ICREA conference on 
Nanocontainers
October 17-20, CaixaForum Tarragona- The ICREA 
Conference on Functional Nanocontainers brought 
together leading international scientists represen-
ting various disciplines (e.g. physics, chemistry, ma-
terials science, biomedicine) to present the results 
of their studies on fabrication, structural characte-
rization, function and performance of nanometer-
sized and/or nanostructured materials serving as 

containers, reactors or carriers of functional com-
pounds. The conference was organized by profes-
sors Ciara O’Sullivan (URV) and Pau Ballester (ICIQ).

No.

19

https://www.ace.ethz.ch/en/home
http://www.bsc.es
http://onlinelibrary.wiley.com/doi/10.1002/cssc.201600755/abstract
http://onlinelibrary.wiley.com/doi/10.1002/cssc.201600755/abstract
http://onlinelibrary.wiley.com/doi/10.1002/cssc.201600755/abstract
http://onlinelibrary.wiley.com/doi/10.1002/cssc.201600755/abstract
http://pubs.acs.org/doi/abs/10.1021/jacs.6b08532
http://pubs.acs.org/doi/abs/10.1021/jacs.6b08532
http://pubs.acs.org/doi/abs/10.1021/jacs.6b08532
http://pubs.acs.org/doi/abs/10.1021/jacs.6b08532
http://icreaconfnanocontainers.iciq.es
http://icreaconfnanocontainers.iciq.es


No.

19

ICIQ newsletter  |  No. 19  |  DECEMBER 2016  |  www.iciq.eu  |  pag. 7/8

Experiments at Pau Delclòs School in Tarragona.

←  Researchers Romagnoli (IPHES) and Moragas (ICIQ) 
and Josep Suñé (Tarragona Ràdio) moderating.

Science Week 2016
█ Vols saber què in-
vestigo? (Want to 
know what I’m inves-
tigating?) Ignacio Fu-
nes, PhD student in the 
Maseras Group, was 
invited to deliver the 
monologue Fotopro-
tégete (Photoprotect 
yourself). He brought 
back Summer by ta-
lking in-depth about 
how to protect your-

self from the sun’s damaging rays.  By the way, Igna-
cio won this stand-up comedy contest on science last 
year. (Teatre Bartrina, Reus, November 15th).

█ Química en família: Once again our family-oriented 
workshop was a total success. Kids walked around, 
looked timidly at the display of experiments set for them, 
and then dove into them with gusto. Their curiosity was 
satisfied.  (ICIQ Auditorium, November 16th and 17th).

█ Ciència a les Escoles: Three ICIQ researchers delive-
red talks in Tarragona area schools on November 16th. 
Ciència a les Escoles is organized by FCRI and Departa-
ment d’Ensenyament.

Ángel Mudarra: Del átomo a la estequiometria (From 
the atom to the stoichiometry) INS Priorat, Falset.

Cristina Rodríguez: Aprovechamiento de la energia 
solar y día a día en un laboratorio (Using sunlight and 
everyday life in a laboratory) INS Móra d’Ebre

Ignacio Funes: ¿Se puede ser químico sin bata de labo-
ratorio? (A chemist and not wearing a lab coat?) INS 
Martí l’Humà, Montblanc.

Prehistoric and 
chemical recycling
Dr. Antoni Moragas (postdoctoral researcher in Prof. 
Rubén Martín group) and Francesca Romagnoli, ar-
cheologist at IPHES (Institut de Paleocologia Humana i 
Evolució Social) discussed about recycling in the time of 
the Neanderthals and in the 21st century. The title of the 
event was “Neanderthals already did it: from silex to CO2 
recycling.” (CaixaForum Tarragona, November 9th).

My first experiment
ICIQ researchers visited schools in Tarragona in order 
to bring chemistry closer to the students. Children in 
Primary School enjoyed a morning full of experiments.
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http://www.iciq.org/sparkling-chemistry/
http://www.iciq.org/outreach/kids/quimica-en-familia/
http://www.iciq.org/outreach/kids/quimica-en-familia/
http://www.fundaciorecerca.cat/projecte_detall.asp?id_projecte=644
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