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Supporting information. R+D+i Membrane Research Groups Spain

This Supporting information file contains the information of Spanish membrane research
groups as received from them in a previous questionnaire. For all groups, the latest papers
on membranes published (from Scopus) are included.

Basque Center for Macromolecular Design and Engineering -POLYMAT
Name (Acronym) of the group: NanoBioSeparations Group

Components: Thomas Schéfer

Location

Donostia/San Sebastidn

Research lines

Description:

Stimuli-responsive membranes, mixed-matrix membranes, water treatment, membrane
fouling detection, advanced surface-sensitive monitoring techniques, bioseparations,
DNA-technology.

The NanoBioSeparations Group was founded with an ERC Starting Grant (“MATRIX”)
with the aim to develop a new concept of stimuli-responsive membranes and sensors
based on functional DNA/membrane hybrid systems. It has an ample experience in ad-
vanced surface-sensitive techniques for characterizing molecular phenomena occurring at
the membrane surface. Supported by an ERC Proof-of-Concept grant (“ESSENS”) this has
led to creating the startup “SURPHASE” (www.surphase.eu) which enables a unique
early membrane fouling detection.

The Group co-organizes, together with Joao G. Crespo (Universidade NOVA de Lisboa),
the successful bi-annual “Imagine Membrane” conference series in close collaboration be-
tween NAMS and EMS and is currently promoting the creation of an Iberian Membrane
Working Group.
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Apart from strict membrane-related activities, the NanoBioSeparations Group has been
very active in discussing the future of young researchers in Europe with its PI serving as
Chair of the COST Targeted Network “Sci-Generation” and as co-founder of the Young
Academy of Europe (www.acadeuro.org).

Relevant results: [1-2]

Eurecat
Name (Acronym) of the group: UT Water, Air and Soil

Components: Sandra Casas, Edxon Licon, Gaetan Blandin, Federico Ferrari, Luca Sbarde-
lla, Carme Bosch, Xavier Martinez

Location
Cataluna
Research lines
Description:

Advanced processes for water and wastewater treatment, Desalination, Zero Liquid Dis-
charge processes, Advanced separation processes in industrial production.

Relevant results: [3-5]

Institute of Polymer Science and Technology, ICTP-CSIC

Name (Acronym) of the group: Polycondensation and Polymer Membranes Group
Components: Cristina Alvarez and Angel E Lozano

Location

Madrid

Research lines

Description:

Gas separation, olefin-paraffin purification, water purification, microporous polymers for
COz2 capture.

Gas separation, porous polymers, mixed matrix membranes, catalytic materials, polycon-
densation materials, heterocyclic materials, high thermal resistance membranes.

Relevant results: [6-8]
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Polytechnic University of Catalunya

Name (Acronym) of the group: Resource Recovery Processes and Technologies (R2PT) as
part of the Resource Recovery and Environmental Management (R2EM) research group

Components: Andriy Yaroshchuk , A.M. Sastre, Adriana Farrran, Oriol Gibert, Cesar Val-
derrama, Monica Reig, Julio Lépez, Marc Ferndndez, José Luis Cortina

Location:

Multiscale Science and Engineering Research Center Escola de Enginyeria Barcelona Est
(Barcelona TECH UPC), Barcelona

Research lines
R2PT group is developing research activity on development of sustainable urban and in-
dustrial waste management cycles based on resource recovery approaches promoting cir-

cular solutions of waste to product and waste to energy.

Relevant results: [9-11]

Politechnic University of Valencia
Name (Acronym) of the group: Grupo de Ingenieria Electroquimica y Corrosion, IEC

Components: Valentin Pérez-Herranz, Manuel César Marti-Calatayud, Emma Ortega-Na-
varro, Montserrat Garcia-Gabaldon

Name (Acronym) of the group: Membrane Process and Environmental Effluent Treatment
(PROMETEO)

Components: José Antonio Mendoza Roca, Maria Isabel Alcaina Miranda, Silvia Alvarez
Blanco, José Miguel Arnal Arnal, M® Amparo Bes Pia, Beatriz Elena Cuartas Uribe, Beatriz
Garcia Fayos, José Marcial Gozalvez Zafrilla, Alicia Iborra Clar, Maria Isabel Iborra Clar,
Jaime Lora Garcia, Maria José Lujan Facundo, Francisco Juan Martinez Francisco, Antonio
Diego Rodriguez Lépez, Maria Pino Sancho Fernandez, Maria Asuncion Santafé Moros,
Maria Cinta Vincent Vela

Location

Research Institute for Industrial, Radiophysical and Environmental Safety (ISIRYM), Va-
lencia

Research lines

Research line IEC

Description:

Modification of membranes, electrodialysis, electromembrane processes, electrochemical

reactors including membranes as separators, development of ceramic ion-exchange mem-
branes.
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Research line PROMETEO
2.1.Membrane processes applied to wastewater treatment. Membrane bioreactors.

2.2.Membrane processes applied to wastewater treatment. Recovery of high added value
compounds. Circular economy

2.3.Wastewater reclamation
2.4. Synthetic membrane fabrication and modification
2.5. Manufacturing of low cost macroporous membranes

2.6. Simulation for the design and optimization of chemical, membrane and effluent treat-
ment processes

2.7. Water treatment for developing countries

Relevant results: [12-14]

National Centre for Metallurgical Research. Spanish National Research Council (CSIC)
Name (Acronym) of the group: TecnoEco

Components: Francisco J. Alguacil; Félix A. Lopez; Manuel Alonso; Esther Escudero

Location
Madrid
Research lines
Description:

Treatment of metal-bearing liquid solutions, metals including toxic and valuable ele-
ments. Metal recovery and recovery of critical metals

Relevant results:

64 publications in SCI Journals, such as [15-17]

Rey Juan Carlos University

Name (Acronym) of the group: Chemical and Environmental Engineering Group/ polymeric
membranes (GIQA- PM)

Components: Arcadio Sotto Diaz; Jestis Maria Arsuaga Ferreras
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Name of the group: Chemical and Environmental Engineering Group / inorganic mem-
branes (GIQA- IM)

Components: D. Alique, J.A. Calles, R. Sanz, D. Martinez-Diaz, D. Sanz, K. Cruz
Location

Madrid

Research lines

Research line GIQA/PM

Description: Synthesis and characterization of nanocomposite membranes; Functional
and physico-chemical membrane characterization; Ultrafiltration, Nanofiltration and
Reverse Osmosis; Diafiltration

Research line GIQA/ IM

Description: Development of Pd-based membranes onto tubular Porous Stainless-Steel
Supports for separation of ultra-pure hydrogen. Modifications of commercial porous
substrates and synthesis of the Hz-selective Pd-film by Electroless Pore-Plating to in-
crease the mechanical resistance of the composite membrane while high perm-selectivity
to hydrogen is maintained. Pd-films thinner than 10 micrometers with strong adherence
under operating conditions on both external and internal side of tubular supports. Pro-
cess intensification by combining membranes with catalysts in a same unit to perform
reforming and WGS reactions.

Relevant results: [18-20]

TECNALIA
Name (Acronym) of the group: Membrane Technology & Process Intensification

Components: https://www.tecnalia.com/tecnologias/tecnologia-de-membranas-e-intensifi-
cacion-de-procesos

Location
San Sebastian (Guipuzcoa)
Research lines

Description: At Tecnalia Membrane Technology and Process Intensification department,
we develop advanced membranes and membrane reactors for Industrial Gas separation
demands. Aiming at increasing the efficiency, reducing the operating and capital costs as
well as physical and environmental footprint in different applications. Some examples of
research fields are: Hydrogen purification and production, CO: capture and conversion,
natural gas processing, biogas upgrading and olefin/paraffin separation among others.
We have extensive testing and membrane manufacturing capabilities and we have expe-
rience on working from proof-of-concept to relevant industrial scale.
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At the Membrane Technology & Process Intensification department of Tecnalia we are
mainly focused on the development of both polymeric as well as inorganic membranes
for the different applications in order to bridge the gap from lab to industry. In addition,
we have an strategic agreement with the University of Eindhoven, expert in process de-
sign and simulation together with expertise in the field of Membrane reactors.

TUe and Tecnalia form a unique team that takes advantage of synergistical effect between
membranes and reactors.

Together, we share a team of more than 25 researchers that cover the entire value chain
around process intensification through membrane reactors: Process design & optimiza-
tion, membrane and reactor development and scale up, prototype development and vali-
dation and Techno-economic analysis.

Relevant results:

The team gathers more than 10 years collaborating together in the frame of 8 European
projects as well as uncountable private initiatives. We own several patents, more than 50
common publications in peer reviewed journals as well as several book chapters. As result

of our collaboration, several patents have been submitted and a membrane-based com-
pany has been created called H2SITE [21-23].

Universidad Auténoma de Madrid

Name (Acronym) of the group: Electrochemistry Research Group /GIE2Q), Department of
Applied Physics

Components: Pilar Ocon Esteban, Juan Ramoén Avilés Moreno

Location

Madrid

Research lines

Description:

- Study of corrosion in alloys and metallic materials for industrial use.

- Development of electrocatalytic materials for use in polymeric membrane fuel cells.
PEMFC

- Synthesis and characterization of ion exchange membranes for battery applications.
- Evaluation and development of advanced Pb/acid batteries.
- Study of Metal / Air batteries.

Relevant results: [24-26]

University of Cadiz
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Name (Acronym) of the group: Applied Separation Techniques

Components: José A. Lépez Lépez, Carolina Mendiguchia Martinez, Carlos Moreno Agui-
lar (PI), Juan J. Pinto Ganfornina, Araceli Rodriguez Romero

Location
Cadiz
Research lines
Description:

Liquid Membranes and hollow fiber liquid phase microextraction. Developments of new
systems and application to sample preparation.

Relevant results: [27-29]

Universidad de Cantabria
1. Name (Acronym) of the group: Advanced Separation Processes (PAS)

Components: Inmaculada Ortiz, Daniel Gorri, Eugenio Bringas, Alfredo Ortiz, Marcos
Fallanza, Lucia Gomez, Pedro Gémez. http://grupos.unican.es/pasep

2. Name (Acronym) of the group: Environmental technologies and Bioprocesses (ETB)

Components: Ane Urtiaga, Nazely Diban, Gabriel Zarca, Fernando Pardo. https://gru-
pos.unican.es/tab/

3. Name (Acronym) of the group: Development of Chemical Processes and Pollutant Con-
trol (DEPRO-Membrane Processes)

Components: Aurora Garea, Clara Casado Coterillo, Angel Irabien, https://grupos.uni-
can.es/depro/

4. Name (Acronym) of the group: Sustainable Process Engineering group (SPE)

Components: Raquel Ibanez Mendizabal, Maria Fresnedo San Roman, Marta Herrero
Gonzalez, Gema Pérez.

Location

Department of Chemical and Biomolecular Engineering, Santander (Cantabria)
Research lines

1. Research line PAS

Description:

1.  High performance materials for microfluidic and micro-magnetoforetic separations
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1.1. Facilitated transport membranes for olefin/paraffin separation
1.2. Hydrogen economy: high performance membranes for PEMFC

1.3. Selective functionalized membranes with hollow fiber configuration for fluid phase
molecular separations

1.4. Reverse electrodialysis for the recovery of saline gradient energy
1.5. Pervaporation. Biofuels.

2. Research line ETB

Description:

2.1 Gas Separation. Hydrogen recovery and synthesis gas upcycling. Separation of re-
frigerants.

2.3 Reverse osmosis, nanofiltration and ultrafiltration. Water treatment.
2.4 Membrane contactors. Supported liquid membranes. Materials recovery.

2.5 Biocompatible membranes for tissue engineering, drug delivery and biomedical ap-
plications. Perfusion bioreactors.

2.6 Membrane fabrication: Electrospinning, solvent induced phase separation (SIPS),
casting of thin film composite ionic liquid membranes.

2.7 Mathematical modelling. Thermodynamic modelling of SIPS. Process integration.
3. Research line DEPRO
Description:

Carbon Capture and Utilisation. Circular Economy Electrochemical Technologies. Mem-
brane Processes

3.1. Research and Development of Membrane Separation Processes

3.2. Sustainable Process Intensification with Membranes

4. Research line SPE

4.1.Development of membrane technologies for food industry and water reuse

4.2 Modeling, simulation and optimization of separation processes with liquid mem-
branes

4.3.Development of electromembrane technologies for industry and environmental ap-
plications

Research line DEPRO

Carbon Capture and Utilisation. Circular Economy Electrochemical Technologies. Mem-
brane Processes



Membranes 2021, 11, 808

9 of 20

3.1. Research and Development of Membrane Separation Processes

3.2. Sustainable Process Intensification with Membranes

Research line SPE
4.1.Development of membrane technologies for food industry and water reuse

4.2 Modeling, simulation and optimization of separation processes with liquid mem-
branes

4.3 .Development of electromembrane technologies for industry and environmental appli-
cations

Relevant results: [30-38]

University Complutense of Madrid
Name (Acronym) of the group: Membranes and Renewable Energies (MER)

Components: Mohamed Khayet; Carmen Garcia Payo; Loreto Garcia Fernandez; Julio An-
tonio Sanmartino; Esther Garcia Merino; Jorge Contreras Martinez; Alia Baroudi; Miguel
Angel Lépez Manchado

Location
Madrid
Research lines

Description: The actual interests of the MER research group in the field of membrane sci-
ence and nanotechnology is desalination, water treatment, nanostructured membranes for
different membrane separation processes (Membrane Distillation, Forward Osmosis, Mi-
cro- Ultra- and Nano-filtration, Reverse Osmosis, Electrodialysis and its variants, Capac-
itive Deionization, Pervaporation, etc.), design and preparation of different types of mem-
branes (phase inversion flat sheet, hollow fiber, nanofiber, 2D-membranes, photother-
mally heated membranes, green membranes, etc.), Design and preparation of membrane
modules, nanocomposites and nanofluids, theoretical modelling, optimization of mem-
brane separation plants, solar-driven separation processes, etc.

Relevant results:

For more information visit the following links:
https://www.ucm.es/membrane-energy-group/
https://scholar.google.com/citations?user=H_InjFkAAAAJ&hl=en

Such as: [39-41]
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University of Girona

1.

Name (Acronym) of the group: Lequia (Laboratory of Chemical and Environmental
Engineering)

Components: Ignasi Rodriguez-Roda, Jesus Colprim, Joaquim Comas, Manel Poch,
Maria Dolors Balaguer, Maria Martin, Marta Vedaguer, Sebastia Puig, Alexandra
Popartan, David Palma, Alba Cabrera, Albert Magri, Hector Monclus, Helena Mata-
bosh, Narcis Pous, Pau Batlle, Raquel Garcia-Pacheco, Lluis Godo, Silvia Bolognesi

Name (Acronym) of the group: Quimica Analitica y Ambiental (QAA)

Components: Claudia Fontas, Victoria Salvado, Enriqueta Antic6, Manuela Hidalgo

Location

Girona

Research lines

Description:

1.

Membrane bioreactors; End-of-life membrane reuse; Forwards Osmosis; Decentral-
ised system for water purification; Control system and Artificial Intelligence for
membrane processes optimization; Decision support systems; Water Reuse; Water
Desalination; drinking water.

Separation processes based on functionalized membranes; supported liquid mem-
branes; polymer inclusion membranes; membranes for metals' speciation and moni-
toring in natural waters; membrane systems for the clean-up of natural waters and
industrial wastewaters; physico-chemical and electrical characterization of mem-
branes; environmental and industrial sampling and analysis.

Relevant results: [42-47]

University of Granada

1.- Name (Acronym) of the group: Bioreactores (BIO110)

Components: Emilia M. Guadix; Antonio Guadix, M. Carmen Almecija, Ratl Pérez-Galvez
, F. Javier Espejo-Carpio, Pedro J. Garcia-Moreno

2.- Name (Acronym) of the group: TEP025

Components: Antonio Martinez-Ferez; Javier M. Ochando-Pulido

Location

Granada

Research lines
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1.- Description: High performance tangential flow filtration (Concentration and pu-
rification of biomolecules by ultra and nanofiltration)

2.- Description: wastewater purification, isolation of bioactive compounds.

Relevant results: [48-53]

University of Las Palmas de Gran Canaria
Name (Acronym) of the group: SEIP

Components: Ignacio de la Nuez Pestana, Alejandro Ruiz Garcia, José Jaime Sadhwani
Alonso, Juan José Santana Rodriguez

Location

Las Palmas

Research lines

Description: Desalination, Modeling, Fouling

Relevant results: [54-56]

University of Mdlaga
Name (Acronym) of the group: Comportamiento y procesado de materiales

Components: Antonio Gonzalez Herrera, José Manuel Garcia-Manrique Ocafia, Antonia
Maria Lima Rodriguez

Location
Malaga
Research lines

Description: We have been studying the acoustic-mechanics response of the hearing sys-
tem for several years. A key element in this system is the tympanic membrane.

Uncertainties and difficulties to properly modelling its behaviour led us to develop spe-
cific research on the basic properties of the membrane. Mainly in the field of sound trans-
mission. Both numerical and experimental studies have been developed.

One of the main goals of this research line is the characterization of the mechanical prop-
erties of the membrane.

Relevant results: [57-59]
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University of Murcia

Name (Acronym) of the group: Analisis y Simulacién de Procesos Quimicos, Bioquimicos y
de Membrana

Components: Elisa Gémez Gdémez, Josefa Bastida Rodriguez, Maria Fuensanta Maximo
Martin, Asuncién Maria Hidalgo Montesinos, Maria Claudia Montiel Morte, Maria Go6-
mez Gomez, Maria Dolores Murcia Almagro, Salvadora Ortega Requena, Mar Serrano
Arnaldos, Clara Yagiie Gomez, José Luis Gomez Carrasco, Antonio Bédalo Santoyo, Dalje
Sunith Barbosa Trillos, Daniel Delgado Torrico, Arturo Sdnchez Martinez, José Antonio
Macario Legaz

Location

Murcia

Research lines

Description:

1. Membrane processes for desalination, regeneration and treatment of liquid effluents.

2. Separation of bioactive compounds by membrane processes

Relevant results: [60-62]

University of Oviedo
Name (Acronym) of the group: MPH

Components: José R. Alvarez, Susana Luque, Gemma Gutiérrez, Maria Matos, Sonia Alva-
rez

Location

Asturias

Research lines

Description: Our research is primarily focused on the application of the membrane tech-
nology and hybrid processes that derive from it, to industrial and environmental prob-
lems. With this objective, we carry out from basic studies (for a better knowledge of the
fundamentals of the techniques) to pilot tests (in industrial plants). The data obtained
from the experimentation in pilot scale systems allow us better designs and more realistic

economic evaluations for the scale-up.

Relevant results: [62-65]

Universidad del Pais Vasco

Name (Acronym) of the group: Labquimac
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Components: Jose Luis Vilas-Vilela, Leire Ruiz Rubio, Jose Manuel Laza, Leyre Pérez, Isa-
bel Moreno, Antonio Veloso

Location

Bilbao (Vizcaya)

Research lines

Description:

Materials for environmental remediation

Relevant results: [65-68]

Universidad Politécnica de Cartagena (UPCT)

Name (Acronym) of the group: Quimica y Tecnologia-Membranas/ QUIMYTEC-MEMBRA-
NAS

Components: Beatriz Miguel Hernandez; Gerardo Leén Albert
Location

Cartagena

Research lines

Description:

1. Pollutants removal by liquid membranes, polymer inclusion membranes and driven
membrane processes (reverse osmosis, nanofiltration and ultrafiltration).

2. Membranes modification by graphene-based nanomaterials.
Relevant Results:

1. Kinetics models in bulk liquid membrane processes

2. Transport studies in emulsion liquid membranes

3. Novel supported liquid membranes prepared by ultrasound

4. Modelling transport process in reverse osmosis and nanofiltration

5. Membrane modification (reverse osmosis, nanofiltration, ultrafiltration and polymer
inclusion membranes) by graphene-based nanomaterials.

[69-71]

Universitat Rovira i Virgili (URV)
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Name (Acronym) of the group: Food, Innovation & Engineering (FoodIE)
Components: Montserrat Ferrando, Silvia de Lamo-Castellevi, Carme Giiell
Location

Tarragona

Research lines

Description:

1. Membrane fouling characterization by CSLM and ATR-IRMS during filtration pro-
cesses of biological streams.

2. Low temperature concentration by forward osmosis of aqueous solutions.

3. Membrane/microporous emulsification processes for encapsulation of food ingredients
Relevant Results:

1. Mechanisms of protein fouling during microfiltration with polymeric membranes.

2. Low energy strategies for valorization of food byproducts

3. Encapsulation of aromas and bioactive ingredients using by single, multiple emulsions,
and emulsion-based microcapsules.

4. Low energy microporous emulsification: influence of conventional and new emulsifiers
in emulsion stability and productivity of the system.

5. Influence of operation parameters in membrane emulsification performance.

[72-74]

Universidad de Valladolid
Name (Acronym) of the group: SMAP

Components: Antonio Hernandez, Pedro Pradanos, José I. Calvo, Laura Palacio, Angel Lo-
zano, Javier Carmona, Bibiana Comesafia, Cenit Soto, Moénica Salamanca

Location

Facultad de Ciencias, Valladolid (Spain)
www.smap.uva.es

Research lines

Description:

1.1 New materials for Gas separation and CO: absorption.
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1.2 Modifications of structure and surface properties of membranes to increase permea-
bility or selectivity and to decrease fouling, plasticization or ageing.

1.3 Electrical properties of membrane surfaces through: Impedance spectroscopy, true
and adsorbed charges, zeta potentials etc...

1.4 Structural characterization by: SEM and TEM microscopy and computerized image
analysis and AFM microscopy.

1.5 Hg intrusion porosimetry; Air permeation porometry; Gas adsorption-desorption and
other porometric techniques.

1.5 Fouling kinetics and corresponding dynamical changes of structure.
Other related areas where the group is or has been active include:

1.6 Air and water quality and treatment of industrial and urbane effluents,
1.7 Food applications of micro, ultra and nanofiltration,

Relevant results: [75-77]

University of Seville

Name (Acronym) of the group: CTS-523 - Innovacion y Desarrollo en Tecnicas y Funda-
mentos de Cirugia Bucal y Craneofacial

Components: Daniel Torres-Lagares, José Luis Gutiérrez Pérez, David Gallego Romero,
José Maria Hernandez Guisado, Angela Rodriguez-Caballero, Juan David Gonzalez Padi-
lla, Maria Rizo Gorrita, M Isabel Gonzalez Martin, Pilar Hita Iglesias

Location

Sevilla

Research lines

Description: Advanced polymeric membranes and their role in bone regeneration

Relevant results: [78-80]

Universidad de Zaragoza

Name (Acronym) of the group: Catalysis, molecular separations and reactor engineering
group (CREG-I3A)

Components: Miguel Menéndez, Javier Herguido, Jose Angel Pefia, Jaime Soler

Name (Acronym) of the group: Membranes and Nanostructured Materials (CREG-INMA)
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Components: Joaquin Coronas; Carlos Téllez; Oscar de la Iglesia; Patricia Gorgojo; Beatriz
Zornoza; Magdalena Malankowska; Lorena Paseta

Location

Zaragoza

Research lines

Research line CREG-I3A

Description: Membrane reactors (for catalytic oxidation, methanol or Fischer-Tropsch
synthesis, esterifications), zeolite membranes, Pd membranes, MOF membranes.

Research line CREG-INMA

Description: Synthesis and characterization of nanoporous materials: zeolites, titanosili-
cates, layered materials, ordered mesoporous silicas, etc., and more recently graphene de-
rivatives, MOFs and COFs controlling its surface chemistry and textural properties.

- Development of mixed matrix membranes: dense and supported on flat and hollow fiber
polymeric supports for molecular separations.

- Application of nanostructured materials to membranes to enhance their separation abil-
ity: gas separation (CO: capture, Hz purification, etc.), nanofiltration (solvent purification,
removal of micropollutants from water), pervaporation, membrane distillation and mem-
brane reactors.

Relevant results:

Publications available at https://i3a.unizar.es/es) and https://inma.unizar-csic.es/, such as
[80-83]
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