Horizon 2020

Marie Sklodowska Curie Actions

PROFILE FORM – Expression of Interest
	Organization Name / Department 
	Instituto Nacional de Tecnología Industrial-Centro de Procesos Superficiales-U.T. Electrodeposición y Producción Electroquímica de Hidrógeno 
	Organization Short Name
	INTI-Procesos Superficiales-UTE

	Organization Type
	 FORMCHECKBOX 
 University

 FORMCHECKBOX 
Public Research Centre

 FORMCHECKBOX 
 Large Scale Enterprise

 FORMCHECKBOX 
 Small and Medium Scale Enterprise
	 FORMCHECKBOX 
 Public Body

 FORMCHECKBOX 
 International NGO

 FORMCHECKBOX 
 National NGO

	Research Fields
	 FORMCHECKBOX 
Chemistry CHE

 FORMCHECKBOX 
Social and Human Sciences SOC

 FORMCHECKBOX 
Economic Sciences ECO

 FORMCHECKBOX 
Information Science and Engineering ENG

 FORMCHECKBOX 
Environment and Geosciences ENV

 FORMCHECKBOX 
Life Sciences LIF

 FORMCHECKBOX 
Mathematics MAT

 FORMCHECKBOX 
Physics PHY
	Sub-Fields / Keywords:
Material Science.

Anion Exchange Membranes-AEM

Proton Exchange Membranes-PEM

Mesoporous carbon
Water Electrolysis

Fuel cells
Ni-Mo alloy coating
HER electrocatalyst

	Short Description 

of the Organization / Department
	INTI-Procesos Superficiales-UTE, leaded by Dr. Graciela Abuin, has 3 researchers, 2 PhD students, 1 Chem. Eng., 1 Chem. Eng. student and 1 technician. The group is devoted to R&D and industry assesment work in the fields of metal electrodeposition, water electrolysis and fuel cells. R&D areas are focused in PEM/AEM membranes, mesoporous carbon (applied to catalyst support, supercapacitors and advanced battery electrodes) and alkaline medium electrocatalysts for hydrogen evolution reaction. Facilities include AFM, SEM, FTIR, potentiostats, RXF, rotating disk electrodes, electrochemical cells, zero-gap electrolyzer monocell, H2 and direct alcohol fuel cells, conductivity cells and general lab equipmnets. A varied type of equipment is available at INTI, for example SEM-FIB, electrospinning equipment, etc. Specific FC equipment of Fuel Cell Group CNEA is also available, for example H2 and direct methanol fuel cell test stations, DEMS, etc.

	Previous Related Projects / Research Experience
	Projects
1. Proyecto INTI-University of Ontario Institute of Technology (UOIT). Material development for high T fuel cells and electrolyzers. Canada Director: Liliana Trevani (UOIT), Argentina Director: Graciela Abuin, 2017-2018. 

2. INTI-UAM (Universidad Autónoma de Madrid), funded by Santander-Río Bank, in “Development of alkali Polymer membranes for fuel cells and electrolyzers”. España director: Pilar Ocón Esteban, Argentina director: G.Abuin, 2015-1016.
3. CONICET: PIP 112 201301 00808. Development and characterization of materials for fuel cells and electrolyzers, 2014-2016, Director: H. R. Corti (Fuel Cell Group-CNEA). G.Abuin and L.Diaz are part of the research group.
4. MINCyT – MEYS Argentina-Czech Republic in “Development and characterization of materials and components for electrical energy surplus and storage by means of water electrolysis and fuel cells”. Czech director: K. Bouzek, Argentina director: G. Abuin, 2013-2014. 
Recent publications 
1. G.C. Abuin, E.A. Franceschini, P. Nonjola, M.K. Mathe, M. Modibedi, H.R. Corti. A high selectivity quaternized polysulfone membrane for alkaline direct methanol fuel cells, Journal of Power Sources, 279 (2015) 450 – 459. 
2. L.A. Diaz, G.C. Abuin, H.R. Corti. Acid-Doped ABPBI Membranes Prepared by Low-Temperature Casting: Proton Conductivity and Water Uptake Properties Compared with Other Polybenzimidazole-Based Membranes. J. of the Electroem. Soc. 163, 6 (2016) 485 - 487. 
3. L.A. Diaz, J. Hnat, N. Heredia, M.M. Bruno, F.A. Viva, M. Paidar, H.R. Corti, K. Bouzek, G.C. Abuin. Alkali doped poly (2,5-benzimidazole) membrane for alkaline water electrolysis: Characterization and performance. Journal of Power Sources 312 (2016) 128-136. 
4. L.A. Diaz, R.E. Coppola, G.C. Abuin, R. Escudero-Cid, D. Herranz, P. Ocón, Alkali-doped polyvinyl alcohol – Polybenzimidazole membranes for alkaline water electrolysis. Journal of Membrane Science (2017) in press. 
5. F. Viva, N. Heredia. S. Pagani Palbaum, L. Diaz, D. Diego, M. Lozano, M. Bruno, H.R. Coti, New casting ABPBI membrane for high temperature PEM fuel cell, J. of the Electrochemical Society (2017) approved.
Patent

Inventors: Horacio Corti, Federico Viva, Mariano Bruno, Liliana Diaz, Matías Lozano. INPI-ARG: P 2011-01-02615 (20/07/2011). "Preparation method of PEM membrane”.

	Short Description of the Project idea 

(if foreseeable)
	Project idea 1: Development of anion exchange membrane (AEM)

AEMs with good properties for different applications is one of the most desirable goals in the alkaline energy conversion systems, advantageous in terms of faster electrode kinetics, lower alcohol crossover in direct alcohol fuel cells and non-noble metal electrocatalysts, compared with acid systems. We propose to prepare and characterize membranes based in polybenzimidazole PBI and ABPBI (synthetized in lab), and combined with other polymers and inorganic particles. As an example, we can mention the combination ABPBI (as mechanical supporting polymer) and poly(vinylbenzyl chloride) (PVBC) partially quaternized by 1, 4-diazabicyclo (2.2.2) octane (DABCO), that supports the OH- conduction. Crosslinking forms between the two polymers via the strong reaction of chloromethyl groups of PVBC with benzimidazole groups of PBI, resulting in good chemical and mechanical resistance. Quaternary ammonium DABCO groups (fixed charges) are highly alkaline resistant due to its rigid cage structure. Membranes will be fully characterized (conductivity, permeability, microstructure, mechanical / thermic properties, etc.) and their performance will be evaluated in zero gap electrolyzer and fuel cell units. 
Project idea 2: Development of alkaline electrocatalysts for alkaline water electrolysis (AWE)

Nickel was universally used in AWE electrodes, owing to its acceptable catalytic and stability properties, but efforts are being devoted to develop electrocatalysts with overpotential for HER and OER lower than Ni, in order to low the operation voltage, and power consumptions as well. We propose to prepare and characterize No-Mo alloys electrodeposited over Ni substrate as HER electrocatalyst, and MOFs materials applied over Ni substrate as OER electrocatalyst. Electrocatalysts will be fully characterized (microstructure, composition, catalytic activity, etc.). Catalytic activity and durability will be addressed in different AWE lab units.
Project idea 2: Development of mesoporous carbon for different energy conversion & storage applications
This project idea involves the synthesis, surface and electrochemical characterization of different kinds of nanocasted mesoporous carbon (MCs). Different applications will be evaluated: MCs as support in methanol oxidation catalysts for direct methanol fuel cells, electrochemical oxidation of methanol on a Pt/MC/TiO2 electrode enhanced by illumination, supercapacitors and advanced battery electrodes. Product formation during methanol oxidation will be performed  by means of DEMS technique. 

	Related Call 
	Individual Fellowship (IF)

	Contact Person
	Dr. Graciela Abuin

	Position in the Organization
	Department Coordination (Unidad Técnica Electrodeposición y Tecnologías Electroquímicas) at INTI-Procesos Superficiales Center. 

	Tel
	(54-11) 4724 6333 – Cell Phone (54-911) 5353 4904

	Email
	gabuin@inti.gob.ar


