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Report on Division 3 Activities September 2013 - August 2014 

 
 
There are currently 1341 (up from 1220 in 2013) members of Division 3 in 60 
countries worldwide (Europe 48%; Middle and Far East 24%; North America 11%; 
South America 12%; Africa 3%; Oceania 2%). 
 

1) Division Officers in 2013 - 2014 
 
Chair: Deborah Jones (France) 
Chair Elect:  Stefano Passerini (Germany)  
Past Chair: Elzbieta Frackowiak (Poland) 
Vice- Chairs: Robert Kostecki (USA) and Hiroyuki Uchida (Japan) 
                      

2) Annual Meetings 
 

2.1  64th ISE Meeting, 8-13 September, 2013, Querétaro, Mexico  
 
Division 3 organised the following four symposia: 

 
Symposium 4a - "Novel Materials and Devices for Energy Conversion 
Storage and Conversion:  Capacitors"  
Elzbieta Frackowiak, Poznan University of Technology, Poland 
Ana Karina Cuentas, Inst. Energias Renovables, UNAM, Temixco, Mexico 

 
This symposium was devoted to the recent progress within the field of 
electrochemical capacitors, also known as “supercapacitors” or “ultracapacitors”, of 
great interest as energy storage devices due to their different energy storage 
mechanisms, where the challenge is to tune their energy and power densities for a 
specific application.  
 
Topics included, but were not limited to: 
• New insights of double-layer charging (mechanism, solvation, desolvation 
phenomena, intercalation) and pseudocapacitance 
• Double-layer and/or pseudocapacitance aspects of carbons, metal oxides, other 
inorganic materials, conducting polymers, and their hybrid or nanstructure 
combinations 
• Electrochemistry and interfacial phenomena 
• Performance of symmetric and asymmetric assemblies 
• Performance of assemblies using different electrolyte compositions (aqueous, non-
aqueous, polymer electrolytes and/or ionic liquids) 
• Characterization of practical electrochemical capacitor components (current 
collectors, electrodes, electrolytes, separators and packaging) 



 2 

• New approaches to elucidate the degradation mechanisms during cycle life 
• Present and potential applications of electrochemical capacitors 
• Thermal management and integration systems 
• Synthesis and characterization of novel materials 

 
Symposium 4b - "Novel Materials and Devices for Energy Conversion 
Storage and Conversion:  Batteries" 
Carlos Ponce de León, University of Southampton, UK 
Robert Kostecki, Lawrence Berkeley National Laboratory, USA 
Ruben Ornelas Jacobo, TRE - Tozzi Renewable Energy, Mezzano (RA), Italy 

 
The symposium addressed the most relevant progress in battery development 
currently used in a wide variety of applications including: specific fields of portable 
devices, new energy sources for transportation purposes and energy storage from 
renewable sources. The aim was to cover areas from traditional fundamental 
concepts to cutting edge technologies used in different types of batteries, linking 
world class research from across the electrochemical community. Of particular 
interest were the studies of novel catalytic and construction materials, expected to 
provide a substantial contribution to improving the activity and performance of 
different devices.  
 
Topics included but were not limited to: 
• Lithium Ion Batteries  
• Intercalation Materials for Rechargeable Batteries 
• Polymeric Materials for Rechargeable Batteries (electrolytes) 
• Electrode Materials for Rechargeable Batteries 
• Novel (Advanced) Batteries 
• Advanced in-situ and ex-situ characterization  
• Advanced Battery System (Lithium/air, Sulphur Systems) 
• High Power Batteries Systems 
• Batteries for Smart Grid Applications 
• Batteries for Transportation  
• Redox Flow Batteries for Energy Storage 

 
 

Symposium 4c - "Novel Materials and Devices for Energy Conversion 
Storage and Conversion:  "Fuel Cells and Biofuel Cells" 
Deborah Jones (CNRS & Univ. Montpellier 2, France) 
Robert Slade (University of Surrey, UK) 
Nicolas Alonso-Vante (Université de Poitiers, France) 
 

This symposium focused on the current fundamental aspects of novel materials in the 
field of fuel and biofuel cells. Particular emphasis was given to rational synthesis, 
characterization, design of nanostructured materials (surface and substrate tailoring) 
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and advances in the integration of biological elements for electrochemical energy 
conversion.  
 
 
Topics included but were not limited to: 
• Synthesis and design of novel catalyst and electrode substrates materials  
• New experimental approaches to characterize materials and composite electrodes  
• Catalysts for oxygen reduction and electro-oxidation of hydrogen and small organic 
fuels  
• Basic understanding of electrochemical reaction processes in fuel cells 
• New insights into the degradation and aging modes of component materials and 
failure mechanisms of fuel cells 
• Recycling of fuel cell materials  
• Targeted approaches to low and high temperature fuel cell electrolyte materials 
• Organized surfaces and interfaces modified with biological systems 
• Bioelectrocatalysis and electrochemically driven biological conversions 
• Biotic and abiotic electrode materials for biofuel cells 
 

 
Symposium 4d - "Novel Materials and Devices for Energy Conversion 
Storage and Conversion: Physical Modelling and Numerical Simulation 
of Electrochemical Power Generators"    
Alejandro Franco (Univ. Picardie Jules Verne/CNRS, Amiens, France) 
Omar Solorza, CINVESTAV-Quimica, Mexico 
Kourosh Malek (NRC, Vancouver, Canada) 

     
This symposium focussed on the role of physical theory and multi-scale 
computational modelling (from first principles to meso-scale and up to device level) to 
understand the structure-function relationships of materials and components used in 
electrochemical power generators, such as fuel cells, electrolysers, batteries and 
supercapacitors. Contributions outlining modelling-based diagnostics, experimental 
validation, as well as design of materials, components, devices, and optimization of 
operating conditions for enhanced electrochemical performance and durability, are 
particularly considered. 
 
Topics included but were not limited to: 
• Modelling of electrochemical processes in fuel cells, electrolyzers, batteries and 
supercapacitors 
• Self-organization phenomena in electrochemical power generator components 
(catalyst layers, membranes, porous electrodes) 
• Electrocatalysis with emphasis on nanostructure-activity-stability relationship 
• Modelling of electrochemical materials and components for power generators and 
relevant transport phenomena 
• Modelling of material degradation and deactivation phenomena (e.g. corrosion of 
catalyst support materials, catalyst oxidation/ripening, membrane degradation, 
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contamination, graphite exfoliation, SEI formation and aging in Li-ion batteries) 
• System integration, system dynamics modelling and control approaches: non-linear 
behaviour of electrode potential in fuel cells, batteries and supercapacitors 
• Fabrication strategies that integrate cathodic and anodic reactions, such as 
electrodeposition in porous templates, and electroless deposition 
 

2.2  65th ISE Meeting, 31 August - 5 September, 2014, Lausanne, 
Switzerland  

 
Division 3 has organised the following four symposia: 

 
Symposium 4 - " Symposium 4 - Electrochemical Energy Conversion and 
Storage: Fuel Cells and Electrolysers"  
Deborah Jones (Coordinator), CNRS and University of Montpellier 2, Montpellier, 
France,   
Hiroyuki Uchida, University of Yamanashi, Kofu, Japan 
Felix N. Büchi, Paul Scherrer Institute, Villigen, Switzerland 
Frederic Maillard, LEPMI and CNRS, Saint Martin d’Hères, France 

 
The focus of this symposium is on all types of low and high temperature fuel cells, as 
well as electrochemical generation of hydrogen. Particular emphasis will be given to 
the in situ and operando characterisation of fuel cells and electrolysers, and to recent 
materials developments for durable fuel cell components, as well as the optimised 
integration of fuel cells into energy supply systems. 
 
Topics include but are not limited to: 
• Synthesis and design of fuel cell materials and materials for low and high 
temperature electrolysers 
• New experimental approaches for characterisation of fuel cell and electrolyser 
materials 
• Novel catalysts for oxygen reduction, and electro-oxidation of hydrogen and organic 
fuels 
• Fuel cell electrolyte materials synthesis, structural and electrochemical 
characterisation 
• Improved understanding of electrochemical reaction processes in fuel cells 
• New insights into the degradation and aging modes of component materials and 
failure mechanisms of fuel cells and electrolysers 
• Fuel cell operando diagnostics, in situ characterisation 
  

 
Symposium 5 - " Electrochemical Energy Conversion and Storage: 
Batteries" 
Petr Novák (Coordinator), Paul Scherrer Institute, Villigen, Switzerland,  
Stefano Passerini, Helmholtz Institute Ulm, Ulm Germany 
Wesley Henderson, Pacific Northwest National Laboratory, Richland, WA, USA 
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The next generation of advanced rechargeable batteries will continue to rely on Li-ion 
host materials. Post Li-ion systems—such as Li-S, Li-air, Na-ion, etc.—are expected 
to enter the market, however, in the foreseeable future. Irrespective of the 
technology, the development of a detailed understanding of the fundamental 
properties of battery materials and the interactions of these materials with their 
environment will be the key to further improvements in the energy density, safety, 
and lifetime of batteries. This symposium is therefore devoted to recent progress in 
the fundamental science related to batteries, especially for advanced battery 
systems. Studies related to applied aspects of batteries, with a focus on both Li-ion 
and post Li-ion chemistries, are also welcome. 
 
Topics include but are not limited to: 
• Advanced materials and electrodes for Li-ion and post Li-ion batteries 
• “5 V” battery systems 
• Reactions at electrode/electrolyte interfaces in advanced batteries 
• Development of in situ and ex situ characterization methods for battery 
materials/interfaces 
• Electrochemical impedance studies of battery electrodes and full cells 
• New electrolytes for batteries 
• Aging phenomena in batteries 
• Materials for characterization of Na, Mg, and other battery chemistries  

 
 

Symposium 6 - " Electrochemical Energy Conversion and Storage: 
Capacitors" 
Elzbieta Frackowiak (Coordinator), Poznan University of Technology, Poznan, 
Poland,  
Kwang-Bum Kim, Yonsei University, Seoul, Republic of Korea 
Volker Presser, INM – Leibniz-Institute of New Materials and Saarland University, 
Saarbrücken, Germany 

 
This symposium is devoted to the recent progress in the field of electrochemical 
capacitors. A particular interest was given to novel electrode materials, different types 
of electrolytes (aqueous, non-aqueous, polymer, ionic liquids) and various 
electrochemical systems (symmetric, asymmetric, hybrid). Fundamental aspects 
concerning energy storage mechanism and the role of texture/structure at the 
electrode/electrolyte interface will be considered. 
 
Topics include but are not limited to: 
• Advanced materials for high performance electrochemical capacitors 
• Physicochemical characterization of materials 
• New electrolytes of high stability and redox active electrolytes 
• Environment friendly and low cost capacitor systems based on neutral medium 
• Hybrid devices, symmetric and asymmetric capacitors and pseudocapacitors 
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• Degradation, aging of components and failure mechanisms of electrochemical 
capacitors 
• In situ and ex situ methods for elucidation the electrochemical processes 
• Electrochemical characteristics, control systems, cycle life 
• Modelling and simulation as perfect tools for investigation of capacitor 
charge/discharge 
• Mobile and stationary applications of capacitors, energy management 
 

 
Symposium 7 - "Dye Sensitized Solar Cells"    
Kuppuswamy Kalyanasundaram (Coordinator), EPFL, Lausanne, Switzerland,  
Satoshi Uchida, University of Tokyo, Tokyo, Japan 
Anders Hagfeldt, Uppsala University, Uppsala, Sweden 
Ladislav Kavan, J. Heyrovsky Institute of Physical Chemistry, Prague, Czech 
Republic 

     
This symposium focusses on the recent advances in the development of dye-
sensitized solar cells in different formats, covering both fundamental studies on 
various components as well as those directed towards scale up, module 
development and stability tests required for commercialization. 
 
Topics include but are not limited to: 
• General papers on various versions of DSC: liquid electrolyte, solid, quasi-solid 
state, flexible, translucent 
• Oxide anodes - material choices, different morphologies, pre/post treatments 
• Design of dyes for DSC: inorganic, organic, organometallic dyes, semiconductors 
• Electrolytes and redox mediators for DSC 
• Counter electrodes for DSC 
• Solid-state and quasi-solid-state versions of DSC including perovskite based ones 
• Factors affecting long-term stability and overall efficiency 
• Scale up of lab cells to industrial/module scale 
• Variants of DSC: Extremely thin absorber SC, quantum dot DSC 
• Mechanistic aspects of DSC performance - experimental techniques and theoretical 
models for the characterization of charge transport and collection and overall 
efficiency 

 
 

3) Topical Meetings. Division 3 is a sponsor of the 16th Topical Meeting, 9�11 
March 2016, Gwangju, South Korea 
"Oxygen Electrocatalysis in Chemical Energy Conversion and Storage 
Technologies" 

  Suggested co-organisers from Division 3 are: 
Hiroyuki Uchida, University of Yamanashi, Kofu, Japan 
Naoko Fujiwara, AIST, Japan. 
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4) Sponsored Meetings:  

ISE Division 3 formally and/or financially sponsors the events dealing and 
promoting the various research fields of “Electrochemical Energy Conversion 
and Storage”. Financial support is in particular awarded to an identified 
specific usage where the visibility of ISE is guaranteed, especially poster 
awards, but can also be a contribution to an invited speaker travel costs, or 
registration fees. In all cases, the letter of motivation accompanying the 
sponsoring request is decisive. 
 
In the last quarter of 2013, Division 3 sponsored  

• 6th Kurt Schwabe Symposium 
16-19 September 2013, Krakow, Poland 

  
Division 3 has/will sponsored the following eight meetings in 2014: 
 

• Electrochemistry North West 
23 June, 2014, Liverpool, UK  

• European Materials Research Society Spring Meeting 2014 
26-30 May, 2014, Lille, France, Division 3 

• International meeting on the chemistry of graphene and nanotubes 
30 March-3 April 2014, Riva del Garda - Trentino-Alto Adige, Italy 

• GORDON RESEARCH CONFERENCE Fuel Cells - Technological 
Progress and New Scientific Insights 
3-8 August, 2014, Smithfield, Rhode Island, USA 

• XIV International Symposium on Polymer Electrolytes 
24-29 August, 2014, Geelong, Victoria, Australia 

• International Conference on Electrochemical Energy Science and 
Technology 
31 October-4 November 2014, Shanghai, China 

• Second International Workshop on Nano Materials for Energy 
Conversion (NMEC-2) 
17-20 November 2014, Ho Chi Minh City, Vietnam 

• European Coordination Action on Intermediate and high temperature 
Membrane electrode Assemblies, CARISMA 2014 

• 1-3 December 2014, Cape Town, South Africa 
  

and has decided to sponsor the following meeting in 2015: 
 

• International Symposium on Enhanced Electrochemical Capacitors 
8-12 June 2015, Montpellier, France 
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5) Get-together/Networking:  
Division 3 held a luncheon meeting during 64th ISE Meeting in Querétaro to 
inform Division 3 members on the Division activities. This was also the 
opportunity to discuss items arising from the meeting held at the 63rd ISE 
meeting in Prague, in particular: opportunities offered by ISE for student 
members, conference sponsorship and to receive feedback from members on 
the proposal by Division 3 officers for a Division 3 Award. 
 
Division 3 will also hold a luncheon meeting during 65th ISE Meeting in 
Lausanne to inform Division 3 members on the Division activities. Agenda 
items include a discussion on topics for future Topical Meetings. 
  

6)   Division Poster Awards 
There is now general agreement on the procedure for Division-sponsored 
Student Poster Awards between ISE office and Division officers. The 
procedure clearly indicated before ISE Annual Meetings (registration for 
competition, sending a pdf file of poster etc.) was implemented at the 64th 
Annual Meeting, Querétaro, and will be applied also at the 65th Annual 
Meeting in Lausanne. The awards comprise a ticket for the gala dinner, a 
certificate and 300 € prize. 
  
For Symposium 4c at the ISE 64th Annual Meeting, the a Student poster prize 
was awarded to: 
 
Mara Beltran Gastélum (Centro de Graduados e Investigacion en Quimica, 
Insituto Tecnologia de Tijuana, Mexico), Edgar Alonso Reynoso Sota, 
Francisco Paraguay Delgado, Gabriel Alonso-Nunez, "Synthesis and 
Evaluation of Nanostructured Electrocatalysts for Fuel Cells" (s04c-025) 
 
Division 3 will sponsor 4 poster prizes, one in each of Symposia 4, 5, 6 and 7 
at the ISE 65th Annual Meeting. 

 
 

7)   Scientific Meetings Committee 
Deborah Jones attended the SMC meeting on 21st March 2014 in Lausanne. 
The information received at the meeting was distributed promptly to the other 
Division 3 Officers. This meeting was considered particularly useful with a 
dedicated whole day to exchanges between Division Officers and other ISE 
Officers and Scientific Meeting organisers.  
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8)   Contribution to Electrochimica Acta Special Issues 
In 2014 Division 3 contributed to the Special Issue of selected papers 
presented at the 64th ISE Annual Meeting in Querétaro. Guest editors for this 
Special Issue were Elzbieta Frackowiak (Symposium 4a, Capacitors, 3 
papers), Carlos Ponce de Leon (Symposium 4b, Batteries, 6 papers), Nicolas 
Alonso-Vante, (Symposium 4c, Fuel Cells and Biofuel Cells, 4 papers), 
Alejandro Franco (Symposium 4d, Physical Modelling and Numerical 
Simulation of Electrochemical Power Generators, 4 papers). 
 

        Deborah Jones  
        (on behalf of ISE Division 3) 
        30/08/2014 


