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Improved activity by Pt alloying  

Alternative cathode catalysts for PEMFC 

Pt3Y promising  



Non-precious metal catalysts (Fe-N-C) 

Pt/C catalyst (0.3 mgPt cm−2) 

Increased porosity à Better I-V performance 

E. Proietti et al. Nature Comm. 2, # 416 (2011) 
 
 

Highly ordered mesoporous 
NPM catalyst 

J. K Dombrovskis, A.E.C Palmqvist, 
PhD Thesis, Chalmers 2016 
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Stability problems with NPM (Fe-N-C) catalysts 

 Degradation at 0.5 V hold   C corrosion, OH-radicals, others?  

Collaboration with F. Jaouen (Université de Montpellier), 
   
Goellner V Et al. , 2014, Phys.Chem.Chem.Phys, vol. 16, pp. 18454-18462  
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Anion Exchange Membrane Fuel Cell (AEMFC) 
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AEMFC versus PEMFC 
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Room for performance improvements 

Anode catalyst and structure Membrane thickness, OH- conductivity, 
and water-management  

Thinner membrane 
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Membrane development 
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Alkaline membranes: 
Aromatic instead of fluorinated (Nafion) 
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(benchmark) 

Aromatic AEM 

Improved performance: 
•  Higher flexibilty 
•  Better conductivity 
•  Better phase separation and thereby 

more ion-conductive regions 
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Modified 
Aromatic 
AEM  

Hai-Son Dang and Patric Jannasch (LU) 

Typical material in PEMFC 

Nafion © 
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Improvment with longer side chain 

Better conductivity 
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Better stability 

•  Short chain: PPO-1Q-IEC 

•  Long chain: PPO-7Q-IEC 

Higher 
IEC 
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Electrode development 
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Influence of electrode structure on performance  

For good performance: 
Optimum amount and homogeneous distribution of 
ionomer and pores in the electrode 
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Solvent composition in catalyst ink Ionomer : Pt/C catalyst content 

2 H2O: 3 alcohol 3 ionomer : 5 Pt/C 



Conclusions 

•  Typical PEMFC – a mature technology 
•  Costs reduction possible by alloying or NPM catalysts 

•  AEMFC interesting alternative but needs more research: 
•  Stable anion exchange membranes and ionomers 
•  Electrode morphology and structure 
•  Non-platinum catalyst 

   

”New components and concepts for PEFC in 
vehicle applications” KTH, Lund University, Chalmers, 
Sandvik, Cell Impact, PowerCell, Intertek, Vätgas 
Sverige, AB Volvo, Volvo Cars, Scania 
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