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HOSTING OFFER

“Development of a sorption cooling TES (thermal energy storage) system based on the
reversible adsorption reaction occurring between porous carbonaceous materials
(sorbent) and water”

Supervisor (Researcher at UEX):

Maria F. Alexandre Franco
Department of Organic and Inorganic Chemistry. Faculty of Sciences

Associate Professor of Inorganic Chemistry since October 2019. Ph.D. with honours in Chemistry,
University of Extremadura, 2003.

| have co-authored of 54 articles in JCR journals belonging to Q1 and Q2 in their respective
categories; 2 scientific articles not included in the SCI; and 1 book chapters.

Research interests and expertise

In the last 20 years | have focused my research work on several topics that mainly include:
= the preparation and characterization of carbon materials with tailored properties for specific
uses, namely as adsorbents in the solid-liquid interface, catalysts or catalyst supports,
= the design and optimization of advanced oxidation processes for water decontamination,
and
= New insights into reaction paths preparation and surface morphological and microscopical
characterization of activated carbon-metal (hydr)oxide composites catalysts.

What we offer (Research support):

Research facilities
The research team has at its disposal the material resources (laboratory space and specific
equipment) provided by the Department of Organic and Inorganic Chemistry (specifically the
Inorganic Chemistry Area).
For materials characterization, the University of Extremadura ensures access to the Support
Research Services (SAIUEx) which count with a wide variety of analysis and characterization
techniques. SAIUEx have specialized infrastructures that incorporate the necessary equipment and
techniques for the development of quality research, increasing the profitability of investments in
equipment and favouring and fostering synergy between fundamental research and technological
innovation and technology transfer from the University of Extremadura towards companies and
society in general, accompanied by the incorporation of highly qualified specialized technical
personnel, responsible for the operation and use of the equipment. The following services are
available at SAIUEx:
- Service of Analysis and Characterization on Solids and Surfaces (SACSS) offering the
following available units: Surface Analysis and Characterization; X-Ray Diffraction; Electron
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Microscopy; Thermal Analysis, Textural and Chemical-Surface Study of Solids. The
techniques/equipment available for the different units is summarized as follows: TOF-SIMS
(Time of Flight Secondary lon Mass Spectrometry), XPS (X-Ray Photoelectron
Spectroscopy), 2 D8 Advance Bruker Diffractometers, a Kappa Apex Il Bruker Diffractometer
; SEM microscopes S-3600N (Hitachi), FE-SEM S-4800Il (Hitachi), TEM Zeiss, 80k, SEM
environmental Quanta 3D FEG (FEI), TEM 200KV Tecnai G220 (FEl); and equipment for the
characterization of surface and porosity Quantachrome Micro UltraPyc 1200e,
Quantachrome PoreMaster, Quantachrome Autosorb, Thermobalance Coupled to Mass
Spectrometry, Multi Cell DSC, Pascal 140 and 240 porosimeters (Thermo) TPDRO 1100
(Thermo), PCTPRO 2000 Setaram Instrument.

- Service of Elemental and Molecular Analysis (SAEM): Nuclear magnetic resonance (NMR),
elemental analysis, molecular spectroscopy.

- Service for the dissemination of scientific culture (SDCC): Available to support the
dissemination strategy of the project.

Networking possibilities & external relations:

The research group has an extensive collaboration record with researchers from the University of
Extremadura (e.g., from the areas of Thermal Engines and Machines; Materials Science and
Engineering; Chemical Engineering, among others) and from other Spanish Universities such as
Ledn, Granada, Almeria, La Rioja, the Polytechnical University of Valencia. At the international level,
we have co-worked with prestigious universities and research institutions from Portugal, Canada,
Argentina, Morocco, India, and Saudi Arabia, among others.

Project idea/position (scientific requirements, topic, discipline):

In the fight against the climate change, a radical decarbonization of all sectors of society is urgently
needed. Besides climate changes, the increase in energy prices and concerns about security of
supply requires a prompt global effort. The key to tackling this crisis goes through the use of
renewable energies such as wind, solar, geothermal, and hydropower. Complementary to these
technologies, the CO2 emissions reduction can be achieved by reusing stored energy, therefore not
consuming fossil fuels or other greenhouse gas emitting energy sources during energy generation
and thus preventing emissions from going into the atmosphere. Thermal energy storage (TES)
systems can store heat or cold to be used later, at different conditions such as temperature, place,
or power. Among the thermally driven technologies, the most interesting are the ones classified as
sorption cooling systems. This project aims to develop a sorption cooling TES system based on the
reversible adsorption reaction occurring between porous carbonaceous materials (sorbent) and
water. The entire project has been designed considering the principles of circular economy: The
raw carbonaceous adsorbent materials will be obtained from agricultural and lignocellulosic
wastes, and the TES system will recover industrial waste heat for cooling applications. The project
includes the performance demonstration of a TES system prototype at lab scale. The main objective
is to deliver a device with high energy storage density (Wh/kg or kWh/m3), high water uptake,
thermal stability and low cost.
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What we expect from you (requirements, preferences):

Our preference would be to participate in a European Fellowship application.

Furthermore, you should:

e Have a PhD degree at the time of the deadline for applications (13/09/2023).

e Atthe call deadline, you must not have more than 8 years full-time equivalent experience in
research, measured from the date of award of the doctoral degree

e Have not been in Spain for more than 12 months in the 3 years before the call deadline.

e Your profile should comply with the requirements identified in the call. Please, visit call text
and read requirements carefully.

Documents to be submitted and deadline

Applicants should submit his/her CV and a letter of motivation latest until May 15t 2023,
to amelia.aguilar@fundecyt-pctex.es with subject line MSCA-PF-2023 - UEX Hosting Offer 1



https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-msca-2023-pf-01-01
mailto:amelia.aguilar@fundecyt-pctex.es
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Why Extremadura
and our University?

REGIONAL PROFILE

The Region of Extremadura is an Autonomous Community located in the southwest of Spain,
bordered by Portugal. In particular, its proximity to cities such as Madrid, Seville and Lisbon
constitutes a geostrategic advantage.

Extremadura covers a total area of 41,634 square kilometres, being the fifth largest region in Spain,
with 8.1% of the total Spanish territory.

In terms of natural resources, Extremadura has an outstanding biodiversity, with more than 30%
of its territory under some sort of environmental protection, and one of the largest reservoir of
fresh water in Spain. In this geographical and demographic context, the region has a clear rural
imprint.

Thanks to its climate conditions,
renewable energy makes Extremadura a
national leader in electricity production
with solar technology, specially thermo
solar energy, being Extremadura the
second producer region in Spain, and
has a biomass potential of more than
6.8 million tons per year. The latest data
(2018) indicate that renewable energy
production has reached 24.8% of
regional energy production. This figure
means that the region is in 7th position
among the Autonomous Communities in
terms of clean energy production.

Algeciras

3

The dispersed and aging population has contributed to develop a very efficient network of health,
education and administrative infrastructure. In fact, the social services in Extremadura are used as
a model of good practise for regions showing similar characteristics.
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Tourism is also gaining prominence thanks to the natural and historical heritage, and the free
software is among the key segments of the regional Information and Communication Technologies
(ICT).

RESEARCH, DEVELOPMENT AND INNOVATION

Spain is a highly decentralised country. Its regions are responsible for Research, Development and
Innovation (R&D&I) policies and are in charge of university funding. According to this, the Regional
Government (“Junta de Extremadura”), through the General Secretary of Science, Technology,
Innovation and University, is responsible for coordinating the System of Science, Technology and
innovation of Extremadura (SECTI), which is articulated on the basis of the Extremadura Law of
Science (Ley 10/2010), and for implementing policies and programmes to support research,
development and innovation in the region.

The SECTI is the framework in which regional R&D&I stakeholders operate and collaborate,
integrating agents that generate knowledge (as the University of Extremadura and other research
and technology centres), intermediary (mainly public) bodies and regional companies.

RIS3 2021-2027

The smart specialisation pattern of Extremadura describes the scientific, technological and
business capabilities in which the region is best positioned:
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The RIS3 Extremadura 2027 has been designed in connection with existing policies and strategies
at international, national and regional level, as a roadmap to make Extremadura an exporting
region of products and services with its own brand and high added value, with the aim of moving
towards a green and digital transition capable of exploiting our resources and capacities in a
sustainable way, making the region an attractive destination for investment and talent.
The RIS3 Extremadura 2027 is the result of a participatory governance process and the outcome of
a shared and consensual vision with companies, researchers, public administrations, policymakers,
citizens and other relevant stakeholders in the social and economic development of the region.

UNIVERSITY OF EXTREMADURA: The fundamental agent in the field of
knowledge and talent generation for the region, and internationally well
connected for your research.

The Faculty of Sports Sciences, number 28 in the world according to the Shanghai Ranking:

The Faculty of Sports Sciences of the University of Extremadura has experienced a notable rise in
the 2021 Global Ranking of Sport Science Schools and Departments, reaching number 28 in this
prestigious world ranking (last year it ranked 50).

Two researchers from the UEX in the world list of most cited scientists: Antonio Plaza and Mario
Estévez continue to rank as the most influential researchers, according to the world-renowned list
of highly cited researchers published by Clarivate.

Antonio Plaza is university professor at the Polytechnic School of Caceres. His work focuses on the
efficient processing of hyperspectral images of the earth's surface, obtained by satellites and other
remote earth observation platforms. He is a Fellow member of the Institute of Electrical and
Electronics Engineers (IEEE) and coordinator of the "Hyperspectral Computing" (HyperComp)
research group of the Department of Computer and Communications Technology, University of
Extremadura. He has been Editor-in-Chief of the IEEE Transactions on Geoscience and Remote
Sensing and IEEE Journal on Miniaturization for Air and Space Systems, as well as coordinator of
various national and international projects. He has published more than 340 articles in impact
journals, being selected as a Highly Cited Researcher in 2018, 2019, 2020 and 2021 by Clarivate
Analytics.

Mario Estévez is full professor at the Faculty of Veterinary Medicine of Caceres and Coordinator of
the Food Technology research group of the IPROCAR Research Institute of the University of
Extremadura. His current work focuses on the impact of diet on oxidative stress and intestinal
health, a subject on which he leads a research project in which doctors and nurses from the
digestive system service of the University Hospital of Caceres collaborate. He is a recognized
international expert on the impact of food oxidation on quality and safety. He has participated in
many international conferences and has taught and supervised the work of researchers from the
US, Canada, China, Finland, Belgium, Denmark, Portugal, Italy, Brazil, Argentina, Mexico, among
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many other countries. He has written more than 160 scientific articles and is editor of prestigious
scientific journals in the area of Food Science & Technology & Nutrition. He has been recognized as
one of the most influential researchers in his field (Highly Cited Researcher) in the years 2020 and
2021 by Clarivate Analytics.

Our research groups (G.l.) and projects conduct multidisciplinary research across institutional
boundaries. The activity developed by the Research Groups is carried out in a wide variety of
scientific-technological areas. An important part of these research areas is aligned with the areas
of specialization of the Region, such as: Agri-food (Biology, Biotechnology, Production technologies,
Meat products); Clean energies (Energy transition, Natural resources, Dehesa); Health (Health
Technologies, Biosanitary); Tourism (Culture); ICT (Information and Communication Technologies).

In addition to the G.I. of the UEX, there are also Research Groups under the figure of mixed Research
Groups. Additionally, the Research Institutes of the UEX, "are specialized centers dedicated to
research related to science, technique and technology, as well as human and social sciences and
artistic creation".

LIST OF UNIVERSITY RESEARCH INSTITUTES AT UEX:

1) i-PAT - Heritage Research University Institute

2) IACYS - University Institute for Research on Water, Climate Change and Sustainability
3) IBPM - University Institute of Biomarkers of Molecular Pathologies

4) ICCAEX - Institute for Advanced Scientific Computation

5) IMUEX - Institute of Mathematics of the University of Extremadura

6) INBIO G+C - University Institute of Livestock and Hunting Biotechnology

7) INDEHESA - Dehesa University Institute of the University of Extremadura

8) INPEx - University Institute of Research and Educational Prospection

9) INTERRA - University Research Institute for Sustainable Territorial Development
10) INTIA - University Institute for Research in Applied Computer Technologies

11) INUBE - University Institute of Biosanitary Research of Extremadura

12) INURA - University Institute for Agricultural Resources Research

13) IPROCAR - Meat and Meat Products Research Institute

14) LINGLAP - University Research Institute in Linguistic and Applied Languages of the UEX
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These centers are aimed at facilitating collaboration between researchers and access to scientific
infrastructure. They also carry out knowledge and technology development and application
activities in collaboration with the region's business fabric.

The UEX has specialized infrastructures to support the transfer from the SECTI research teams to
companies, such as the Management and Transfer of Research Results Service (SGTRI), and the
European Projects Office (OPE-UEX), giving support for the internationalization. As an example, the
connection with the following EU Network:

ERRIN - European Regions Research & Innovation Network, a well-established platform based in
Brussels with more than 125 regional organisations. The network focuses exclusively on research
and innovation policy and funding programs, as well as project development.

ERIAFF - Network of European Regions for Innovation in Agriculture, Food and Forestry, an informal
association of regional Authorities. The Network is currently participated by 50 member Regions
and 38 observers from 21 European countries.

UNILION - Universities Informal Liaison Offices Network, an informal network of 49 Brussels-based
liaison offices representing more than 150 excellent universities from Europe and Japan.

EURAXESS - Researchers in Motion, a unique pan-European initiative providing information and
support services to professional researchers. EURAXESS supports the mobility of researchers and
professional development, while enhancing scientific collaboration between Europe and the world.
The OPE, through FUNDECYT Science and Technology Park of Extremadura (FUNDECYT-PCTEX), is
integrated into this network as a regional node for Extremadura.

CORAL - Community of Regions for Assisted Living, an informal network of European regions on
active and healthy ageing.

EURADA - European Association of Development Agencies, gathers professionals working on
economic development across Europe. EURADA represents development agencies before the
European Union institutions.

SERN - Startup Europe Regions Network, a European network of regional stakeholders committed
to inspire a culture of start-up-friendly regions. SERN offers a unique interconnected space for
collaboration between regional authorities, innovation and development agencies, universities,
and associations dedicated to support entrepreneurship and start-up growth across Europe.

EBN - European Business and Innovation Centre Network, is a not-for-profit that serves a pan-
European, global community of people that use innovative business as a driver for regional
(economic) development.



