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• 1st Call Cooperation  Programme ENERGY.2007.1.1.1: Basic research for 

materials and processes for Polymer Electrolyte Membrane Fuel Cells (PEMFC) 

• Starting date: 1st January 2008.  Duration: 36 months. 

• Collaborative project for small or medium scale focused project .  

• EU Budget : 1.917 k€, 7 beneficiaries 
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1. Project Goals 

• ZEOCELL GOAL: DEVELOPMENT OF NANOSTRUCTURED ELECTROLYTE 
MEMBRANES FOR HIGH TEMPERATURE PEMFCs 
 

• TECHNICAL TARGETS  

 High ionic conductivity (100 mS/cm at 150ºC vs. 100 mS/cm exhibited by 
Nafion® at 80ºC), 

 Low fuel cross over (five times lower than Nafion®) 

 Suitability for operating at temperatures between 130-200ºC (the membrane 
materials are conceived to exhibit mechanical, thermal and chemical stability up 
to 200ºC) 

  Durable (<1% of performance degradation during first 1000 hours working) 

 Reduced manufacturing costs  (<400 EUR/m2) 

 

A BASIC RESEARCH PROJECT ON MULTIFUNCTIONAL MATERIALS AND PROCESSES  



Project  Approach 

FROM SINGLE 
MATERIALS 

MILESTONE 1 

SYNERGIC  
COMBINATIONS 

NOVEL 
ARCHITECTURES AND 
CONCEPTS 

TO  NANOSTRUCTURED 
ELECTROLYTE  MEMBRANES 

MILESTONES 2 & 3 

Durability (degradation/corrosion ) 

Electrolyte performance (dehydration) 

Fuel cross-over (Utility decrease) 



FROM SINGLE MATERIALS : MILESTONE 1 

MICROPOROUS  

ZEOLITES AND RELATED 
PROTIC IONIC  

LIQUIDS 

POROUS PBI BASED 
MEMBRANES 

1. Project  Achievements: Milestones 

 Chemical and Thermal Resistance Proton Conductivity 

Manufacturing Costs Textural and surface properties 
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1. Project  Approach  

Conduction Performance (T, RH) 
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1. Project Approach  

NOVEL   ARCHITECTURES  AND 
MEMBRANE CONCEPTS: 

1.  SUPPORTED PROTIC IONIC 
LIQUID MEMBRANES ON POROUS 

PBI MATRIXES 

  

STRAIGHT POROUS PBI 

MICROPOROUS  
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90 mm  

 

2. MEAs  FROM  
CCM APPROACH 



1. Project  Achievements: Milestones 2 &·3 

NANOSTRUCTURED ELECTROLYTE 
MEMBRANE DEVELOPMENT, MEA 

ASSEMBLY AND VALIDATION IN 
SINGLE CELL (H2/CH3OH) 

3-LAYER INTEGRATED 
MEAs 



1. Technical Accomplishements 



2. Correlation of Zeocell with MAIP     

 Priority Research Areas 

 Technological Development  

 Demonstration Topics 

 2008-2013 



2. Exploitation Plan for Zeocell HT-PEMFCs     

MAIP Structure 

Targets  

2015 

1000 UPS/back-up  power 

 
Volume 

Cost  & Technology 
4000 - 5000 € /kW  for micro CHP 

1500-2500 € /kW  for industrial/commercial units 

Potential Stationary Markets 
 

• Back up Power (UPS) 

         - Servers 

         -  Hospitals,  

         - Telecommunications 

•Combined  Heat & Power (CHP) 

•Auxiliary Power Units (APU) 



2. Case Study for Zeocell HT-PEMFCs: 
Micro-scale Residential  CHP market     

Application 

Micro-CHP 

Units accumulated 
(2015) 

Units accumulated  
(2020) 

Units accumulated   
(2025) 

Total Units 3.600.000 7.200.000 24.000.000 
HT-PEMFC Units 360.000 720.000 2.400.000 

Annual Production 
rate 

1 (Manual) 1000 80000 130000 500000 

Total stack cost €/kW) 3530 637 230 191 134 

BOP 2765 495 215 195 160 

Total system cost (€) 9825 1769 674 578 429 

Total system cost 

(€/kW) 
4912 884 337 289 214 

2 kW Stack             3-Component Zeocell  Membranes 

2020 EU Target: 500 €/kW 

CHP Market Assesment; 10% Share of the Market 



3. ZEOCELL   Impact 

TYPE OF ACTION TYPE OF IMPACT

Round tables, forums, workshops,publicity, education, 

etc.
Societal impact

Scientific conferences, direct dissemination, publications, 

meeting communications, presentations
Contribution to the state-of-the-art

Patents, stakeholders, contacts Socio-economic impact

Project ideas, proposals submitted, new research lines, 

training
Networking and project durability

40 

94 

12 9 



4. Technology Transfer / Collaborations: 

International level 
 

CRF-it4ip-INA 
 

 

• Ion-track technology on PBI 

 

 

 

 

INA-I3A-CNM 
 

• Micro-structured PBI films by Microtransfer Moulding Techniques 

 

 

 
 

 
 

 

 

 

 

 

 

• Inert Containers for Proton Conductors 

• Microstructured PBI for Lab on chip, 
Micro Total Analytical Systems, Flexible  
Structured Micro Reactors, Micro fuel 
cells.   

 

  
 

• Doped PBI  for PEMFCs • Inert Containers for Proton Conductors 
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4. Technology Transfer / Collaborations: 
National Level 

 

CIDETEC-INA 
 
 

•  MEAs Optimization for Zeocell Membranes: 
 

• Polymeric Ionic Liquid Based Membranes 

 

• 3 component systems: Patent PCT/EP2010/064857;  Priority date 05/10/2010 

              J Power Sources. 10.1016/j.jpowsour.2011.03.006 
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4. Technology Transfer / Collaborations: 

Regional Level 
 

INA-I3A-LITEC 
 
 

• Development of  flexible SU8 and PBI microstructures with advanced 
functionalities for Separation and Reaction Applications 

 

 
 

 

 

 

 

 

 

 

•  Patterned MEA Prepared by 
Catalyst Coated Membranes for high 
temperature PEMFCs   

 

• Flexible Supports for Catalytic 
MicroReactors able to operate up to 
400ºC, extreme pH or oxidant-
reducing conditions. 
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