
ERC Grants
ERC Advanced Grant: Prof. Rubén Martín, ICIQ 
group leader and ICREA professor, has been award-
ed a European Research Council (ERC) Advanced 
Grant to develop the project NOVOFLAT: “Escaping 
from Flatland by ‘de novo’ Catalytic Decarboxylation 
Techniques.”

With a 2,5M € budget and 5-year scope, the project 
aims at creating a new and general method to forge 
saturated carbon-carbon bonds through a triple cata-
lytic cascade. If the daring approach is successful, as 
preliminary results suggest, it will provide an “à la 
carte” tool for chemists that will streamline the prepa-
ration of new molecules of interest for lead generation 
in drug discovery approaches.
Like an orchestra conductor, Martín’s project will har-
ness the power of three catalysts to cooperatively 
achieve unprecedented transformations. “NOVOFLAT 
is a new way of understanding catalysis for forging 
carbon-carbon bonds with improved flexibility, prac-
ticality, predictable site-selectivity, preparative utility, 
stereocontrol and nearly zero waste generation,” ex-
plains Prof. Martín. Read more.

ERC Consolidator Grant: Dr. Marcos García Suero, 
group leader of the CELLEX-ICIQ Starting Career 
Programme, received a 2 M € ERC Consolidator 
Grant to develop the project “New Carbon Reactivity 
Rules for Molecular Editing” (CARBYNE).  

The CARBYNE project aims to develop new car-
byne-based catalytic strategies to achieve unprec-
edented transformations able to reach a chemical 
space difficult to imagine by current methodolo-
gies. From 2014, G. Suero’s research group is devel-
oping new catalytic C−H & C−C functionalization 
strategies for chemical synthesis, pioneering the 
generation of carbyne equivalents and metal-car-
bynoids by using photoredox or transition-metal 
catalysis.
With the ERC grant, G. Suero aims to expand the 
number of applications of these reactive species 
and to solve important synthetic problems, which 
may be of utility in drug, agrochemical and func-
tional material discovery. Read more.
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ERC Grants

ERC Proof of concept: Prof. Paolo Melchiorre, 
ICIQ group leader and ICREA Research Professor 
was awarded a European Research Council (ERC) 
“Proof of Concept” grant for the development of the 
Light-COAT project. With an economic endowment 
worth €150,000, Light-COAT aims to provide a new 
class of photoinitiators, which will be able to trigger 
polymerization reactions at room temperature and 
using visible light.

The Light-COAT project will study and develop a 
new and promising family of photoinitiators: dithi-
ocarbonyl anions (DTCs). These molecules are eas-
ily synthesized, operate at room temperature and 
are activated by weak visible light (such as solar 
light or simple light-emitting diodes), thus making 
DTCs ideal candidates for the generation of radi-
cals to start polymerization reactions.

“The merit of thinking in this direction goes to Dr. 
Bertrand Schweitzer-Chaput, a former postdoc of 
the group who did the first polymerization with 
DTCs by just putting the vial on the windowsill 
– it was on purpose, no serendipity in this case,” 
explains Melchiorre “it was then that we started 
thinking of the possible applications.” In collabo-
ration with CSOL (ICIQ’s technology development 
unit) and ICIQ’s Knowledge & Technology Trans-
fer unit, the Melchiorre group have developed a 
market study to assess the competitiveness of the 
project as well as to narrow down the possible ap-
plications of the technology. Read more.

Enlightening how to 
escape bottlenecks in 
solar fuel production

“Learn the rules like a pro so you can break them 
like an artist” has inspired researchers in ICIQ’s Llo-
ret group to dive into the reaction mechanism of CO2 
to CO reduction.

Humankind has mastered the burning of fossil fuels, 
leading to a global climatic emergency. Now, to solve 
the energy crisis scientists need to refine the art of 
producing renewable energies by transforming CO2 
into carbon-based fuels. But using CO2 as raw mate-
rial is no trivial ambition. To this end, ICIQ research-
ers have untangled the elemental steps in the CO2 
reduction reaction, a crucial milestone to design 
better CO2 reduction catalysts.

The research team at ICIQ has determined the mech-
anism and bottlenecks of the CO2 reduction reaction 
with a model cobalt catalyst. With the combination 
of in situ measurements and theoretical approaches, 
they pinpointed an elusive cobalt(I) carbonyl inter-
mediate, which is formed very early in the reaction 
and responsible for one of the most problematic 
bottlenecks in the CO2 reduction process.

“A Unified Electro- and Photocatalytic CO2 to CO 
Reduction Mechanism with Aminopyridine Cobalt 
Complexes”
Sergio Fernández, Federico Franco, Carla Casadevall, Vlad 
Martin-Diaconescu, Josep M. Luis, Julio Lloret-Fillol*
J. Am. Chem. Soc. 2020, 142, 1, 120-133.
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LICROX project funded 
with 3M € to convert 
sunlight into chemical 
energy

ICIQ group leader Antoni Llobet will coordinate the 
LICROX project, awarded with 3 M€ by the European 
Commission. LICROX will be funded within the “Boos-
ting emerging technologies” FET Proactive Horizon 
2020 programme.

Achieving artificial photosynthesis would be one of 
the most efficient paths to fight climate change. Pho-
toelectrochemical cells (PECs) have the potential to 
become efficient and cost-effective technologies, able 
to directly convert sunlight into chemical energy. The 
LICROX project will implement a new type of PECs 
that mimics photosynthesis. By incorporating three 
complementary light absorbing elements, the LICROX 
devices will be able to drive both water oxidation and 
CO2 reduction reactions to convert sunlight to stored 
chemical energy. To achieve an effective large-scale 
replacement of fossil fuels, the PECs fabricated within 
the LICROX project will use an innovative combina-
tion of light absorbing materials and powerful mole-
cular transition metal complexes as catalyst for both 
the oxidation and the reduction reactions. The final 
PECs will consist on using low-cost materials and de-
vice architectures that will avoid large accumulations 
of hazardous or toxic products.

Six European partners collaborate in the project: Ecole 
Polytechnique Federale de Lausanne, EPFL (Switzer-
land), Institut de Ciències Fotòniques, ICFO (Spain), 
Technische Universitaet Muenchen, TMU (Germany), 
Avantama AG (Switzerland), Onden Teknologiradet 
(Denmark) and Hysytech SRL (Italy).

And even more projects

ICIQ group leaders were awarded with 2 pro-
jects (out of 3 awarded) within the call CE-NM-
BP-25-2019: Photocatalytic Synthesis. These pro-
jects started in 2020.

J.R. Galán-Mascarós and E. Palomares groups will par-
ticipate in the project: “DECADE - DistributEd Chemi-
cals And fuels production from CO2 in photoelectro-
catalytic Devices”, coordinated by Gabriele Centi from 
ERIC (European Research Institute of Catalysis).

N. Lopez group will participate in “FlowPhoto-
Chem - Heterogenous Photo(electro)catalysis in 
Flow using Concentrated Light: modular integra-
ted designs for the production of useful chemicals”, 
coordinated by Pau Farràs from NUI Galway.

ioChem-BD unchained: 
Scientific Data includes 
the platform as Recom-
mended Data Repository

Over five years ago, the institute’s Computational 
Chemistry groups (Profs. Bo, Maseras and López) in 
collaboration with Universitat Rovira i Virgili (URV), 
created ioChem-BD a digital repository aimed to man-
age, store and publish Computational Chemistry Data-
sets. Since then, ioChem-BD has grown and adapted to 
become a useful tool for the community.

Now, the platform ioChem-BD has been included 
in Nature’s Scientific Data Recommended Data 
Repositories allowing the whole community to easily 
publish the results of computational chemistry 
research projects. With the aim of promoting wider 
data sharing and reuse, and to credit those that share, 
Nature Research (part of Springer Nature) created 
Scientific Data, a peer-reviewed, open-access journal 
for descriptions of scientifically valuable datasets 
and research that advances the sharing and reuse of 
scientific data. Read more.
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Scaling up CO2 to 
methanol conversion to 
fight climate change

In 2013, researchers from the former ICIQ Urakawa 
group (now based at Technische Universiteit Delft) 
reported a new method for the one-step conversion 
of CO2 to methanol. The work, published in the Jour-
nal of Catalysis and highlighted in Science, describes 
a continuous flow process for close-to-quantitative 
one-pass hydrogenation of CO2 to methanol where 
conventional and commercial methanol synthesis 
catalysts are used. ICIQ protected the technology 
with two patent families filed in 2012 and 2016. 
To date, this has resulted in granted patents in the 
United States of America, Europe and China and 
will be developed to many other countries for glob-
al protection.

Now, the right to exploit the CO2 to methanol one-
step conversion process technology has been pro-
gressively transferred to InnoxNova – a Polish com-
pany specialized in the transfer of new green tech-
nologies dedicated to industry, cooperates with the 
best specialists in area of industrial and chemical 
technologies – with the goal of scaling up the tech-
nology and bringing it to the market. 

“The technology has already 
yielded income on royalties for 
ICIQ and, if successful, could 
become an additional source of 
funding for the Institute,” ob-
serves Frédéric Ratel, ICIQ’s In-
dustrial Property Unit Manager. 
Read more.

ICIQ takes part in 
BASE3D project

On March 10th research centres from all Catalo-
nia gathered for the kick-off meeting of BASE3D, a 
company consortium that will enhance R&D in the 
emerging field of 3D printing. Spearheaded by CIM-
UPC, an entity affiliated to the Universitat Politèc-
nica de Catalunya, the consortium presented their 
strategy, goals and work lines to leading research 
groups in additive manufacturing, allies of the pro-
ject. With a 3,7 M€ budget, BASE3D aims to address 
the current challenges of additive manufacturing 
technologies, among which are the formulation of 
new materials and multi-materials, technology op-
timization to create functional pieces, finishing and 
post-processes, or improved productivity. 

ICIQ participates in this consortium by coordinating 
one of the work packages from LIGHT3D, a valori-
sation project which aims at using photo-initiators 
to induce polymerization by visible-light to develop 
3D printable resin formulations to manufacture bio-
compatible pieces. Frédéric Ratel, ICIQ Industrial 
Property Unit Manager, Fernando Bravo, CSOL Unit 
Manager, and Giandomenico Magagnano, project re-
searcher at CSOL, attended the event.

Save the date!

www.sisoc2020.com

© Emanuel Balanzategui (flickr)
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Two ICIQ projects selected 
for BIST Ignite 2020

The goals of the BIST Ignite Program are to promote 
the initiation of new collaborations among BIST 
researchers, facilitating the exchange of knowledge 
among different scientific fields and exploring new 
approaches to address complex questions. There 
are the two ICIQ projects selected.

The MAKI project, led by Dr. Gemma Aragay, from 
ICIQ, and Dr. Claudio Parola, from ICN2, will develop 
a new method to simultaneously detect biomarkers 
in urine samples, integrating in the same device a 
detector that reacts to the presence of creatinine by 
producing fluorescence and also an aptamer capa-
ble of detecting NGAL.

The industrial-scale purification of enantiomers 
is a challenge for the pharmaceutical industry. 
The SensMOF project by Prof. José Ramón Galán-
Mascarós (ICIQ) and Dr. Leyre Gómez Navascués 
(ICN2), wants to respond to this challenge by cre-
ating new optical nanosensors that integrate the 
capacities for enantio-separation already demon-
strated by the so-called homochiral metal-organic 
frameworks, compounds formed by metal ions and 
organic ligands.

Dr. Aragay receiving the award’s certificate

Follow the Light4Lungs 
project on twitter
@light4lungs

The Light4Lungs project

Led by IQS School of Engineering‘s Prof. Santi Nonell, 
Light4Lungs brings together eight European partners 
including ICIQ’s Palomares research group. With a 
budget of € 3.493.625, the European Commission FET 
Open project will develop an alternative therapeutic 
scheme for the treatment of multidrug-resistant lung 
bacterial infections such as cystic fibrosis, MSRA or 
hospital-acquired lung infections. During the four-
years project, the scientists will create a novel 
inhalable photodynamic therapy (PDT) by using 
non-intrusive light-emitting technology – delivered 
directly to the infected area – that through a chain 
reaction will selectively kill the lung-infecting 
bacteria. “The project moves closer to the real 
applications of nanomaterials for health care, so 
called nanomedicine,” explains ICIQ group leader 
and ICREA Prof. Emilio Palomares.

Light4Lungs sets out to treat bacterial infections by 
a breathable light source thus avoiding externally 
added drugs – such as antibiotics – as well as the use 
of invasive physical treatments. The novel strategy 
is based on inhalable aerosol particles containing 
molecules with persistent luminescence that will 
activate endogenous bacterial photosensitizing 
molecules (particularly porphyrins) in the infected 
region of the lungs, producing reactive oxygen 
species that will selectively kill the lung-infecting 
bacteria. Read more
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Face to Face with 
Jess Wade

Jess Wade is a phys-
icist working on 
new materials for 
electronic devices 
in the UK. She’s 
also a champion for 
women in physics 
(and science) and 
is a prolific Wiki-
pedia editor, where 
she tackles gender 
bias in biographies. 
Wade’s work – both 
scientific and out-

reach – has been recognized with many awards and 
honours. Only in the last year, she won the Leadership 
Award for Societal Engagement given by Imperial Col-
lege London, and has received the British Empire Medal 
in the 2019 Queen’s Birthday Honours for services to 
gender diversity in science.

n How did you decide to become a scientist?

Both my parents and brother are medical doctors and 
growing up we spoke about science all the time. I always 
knew I liked science and helping people. When I was 
in high school, I had really good science teachers and I 
guess that’s when I became fascinated by physics – and 
chemistry. It was really difficult to choose what to study 
for my undergraduate degree. In the end, I chose physics 
because I liked the order of physics and thought there are 
more questions I wanted to answer from physics. And 
also… I didn’t know how good I’d be in the synthesis part 
of undergraduate chemistry – a lot more went wrong 
during our chemistry lessons than our physics ones! 
But now I get to do a job that has both: I investigate the 
materials that chemists make for me, which is the best 
arrangement!

n Which are the greatest achievements in your 
career so far?

My greatest achievement has definitely been becoming 
more confident at just saying “this would be a cool thing 
to try out, lets’ do it”. The idea that to learn something 
new about our materials we might need to try different 
techniques that we’re not familiar with – and ones that 
no one else has done yet. That’s been quite exciting so 
far, and I’m looking forward to seeing where it goes next!

n How important do you think it is for scientists to 
explain their work?

I think it’s very important! Whether it’s in a technical 
way, in a conference or a scientific paper, or on the radio, 
TV or writing for a popular science magazine, I think 
that we have a responsibility as scientists to tell people 
what we’re doing. Mainly, because most of us are funded 
by taxpayer money so we should be able to explain why 
we are doing what we’re doing and how their money is 
being spent.

But also, I think the public trust in science is in an all-
time low. We face huge global challenges like antibiotic 
resistance, fake news, flat-earth believers or anti-vaxx-
ers, so we need to do a better job at communicating the 
science that we do and the process by which we do it. 
We also need to explain who can be a scientist, to help 
people realise that it’s completely normal to become a 
scientist, and make them realise we’re just like them. 
This is a huge responsibility, not only to communicate 
it but to communicate it well so that we do not alienate 
more of the general public.

Full interview here.

ICIQ Questionnaire: 
A chemical element: Carbon, I think it’s so useful 
and great, so versatile! 

A scientist: Joselyn Bell-Burnell, the British 
astrophysicist who discovered pulsars (rapidly 
rotating neutron stars that emit radio waves).

Favourite invention: To be honest, a garlic crusher.

If you had not been a scientist… I’d probably be 
a chef. 

Favourite destination: The Muir Woods north of 
San Francisco.

A book: Inferior by Angela Saini. The book talks 
about dodgy neuroscience studies that have been set 
up to show that women are intellectually inferior to 
men and looking at how biased those are.

A movie: Parasites, it’s so amazing! It has 
complicated, incredible plot twists: you can’t predict 
anything that’s going to happen in the story.

A dream: That my stupid country didn’t vote to 
leave the European Union.

Science is… exciting!
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News in Brief

Thesis:  Drs. Eric Tan, Alije Cai, Andrea Moneo, Abolfazi 
Ghaderian, Rosie Somerville, Angel L. Mudarra, Marino 
Börjesson and Jesús San José, predoctoral students at ICIQ, 
defended their PhD thesis. Congratulations!

MSCA IF: In the last call (H2020-MSCA-IF-2019), from 
the 193 Marie Sklodowska Curie – Individual Fellows-
hip that Spain has received, six have been awarded to 
ICIQ postdoctoral researchers. The awardees were Ja-
cob Davies and Santosh Gadekar (Martín group); Bart 
Limburg (Kleij group); Dengke Ma (Melchiorre group); 
Moreshwar Chaudhari (Pewricàs group) and Scott Fo-
lkman (Galán-Mascarós group).

Awards: Dr. Marcos García Suero was recognized with 
the ‘Young Investigator 2020’ Prize, awarded annually 
by Lilly and the Spanish Royal Society of Chemistry 
(RSEQ). This award distinguishes young Spanish 
promises under the age of 40 for the excellency of their 
scientific research and their professional projection. 
Professor Rubén Martín won the “2019 Organic Letters 
Outstanding Publication of the Year Award” from the 
ACS Division of Organic Chemistry and Organic Letters. 
The Award is given to scientists who published, in the 
previous year, an outstanding letter demonstrating both 
creativity and impact in the field of organic chemistry.

Solar2Chem: ITN-MSCA project aimed at training the next 
generation of scientists in solar chemicals for a sustainable 
Europe by hybrid molecule/semiconductor devices. ICIQ 
participates through Prof. López’s group.

Women, Girls and Science

For the International Day of Women and Girls in 
Science, ICIQ participated in different activities and 
events to empower women in science and promote 
female scientists as role models for future generations.

100tífiques: On February 11th, ICIQ hosted the central 
event of 100tífiques. The event gathered more than 
120 children from the schools INS Sant Pere i Sant Pau 
(Tarragona), La Parellada (Santa Oliva) and Alberich 
Casas (Reus). They attended talks by Lucía Morán, 
ICIQ’s PhD student, “Científicas de trayectoria,” and Pi-
lar Salvá, an engineer at BASF, “Què fa una enginyera?”

IUPAC Global Women’s Breakfast (GWB2020): On 
February 12th, ICIQ hosted the local chapter of this 
initiative aimed at establishing an on-going virtual 
network where women in the chemical and related 
sciences could connect in a meaningful way to sup-
port their professional aspirations and to develop 
leadership skills. Dr. Elisabet Romero, ICIQ group 
leader, was one of the three invited speakers.

Congratulations! 

Former ICIQ PhD student, Yu-
anyuan Shi has been selected by 
Forbes magazine as one of the 
30 under 30 people in Europe to 
watch in Science & Health Care of 
the Class of 2020. Forbes 30 un-
der 30 is a set of lists issued an-
nually by Forbes to highlight 30 
young visionary leaders (under 

30 years old) brashly reinventing business and soci-
ety in several categories: Art & Culture, Finance, En-
tertainment, and Science & Health Care.

Shi has been recognised for her research on 
nanoelectronics, which focuses on novel materials 
and concepts based electronic devices for beyond 
CMOS technology. Full article.
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Hands on Deck 

The COVID-19 health emergency has put to test our 
capacity to respond to such a challenge according to 
everyone’s abilities and domain of expertise. People 
around the world have shown their commitment by 
following instructions, staying indoors and limiting 
social interactions. Workers in the health system are 
doing a task beyond words. And us, at ICIQ, we have 
joined efforts to help in the way we can: By donating 
the protection materials we had in stock (face masks, 
gloves and sanitary disinfectant gel) and by using our 
3D printers to make face mask shields, door handlers 
and ear protectors.

“We have made a hundred face mask shields so far. 
Now, we’re starting to make personal door handles to 
avoid touching doors and ear protections for people 
wearing face masks for long hours,” explains José 
Luis León, ICIQ’s mechanical workshop manager 
and coordinator of the institute’s solidarity efforts. 
“I’m happy to come every day to an unusually empty 
building and work shoulder to shoulder with Marta 
and Meritxell, the two colleagues who are helping me 
in this,” adds León.

José Luis León, manager of the mechanical workshop, and 
Marta Serrano, technician at the chemical reactions unit.


