
Danish Power Systems® 

 

1 

         Danish Power Systems ® 
 

  
 
 
 

 

 
 
 
 
 
 

3rd Carisma Conference Copenhagen 3rd- 5th Sept., 2012 
Performance and degradation of high Performance MEAs 

For High Temperature PBI Fuel Cells 
 

Thomas Steenberg, Hans Aage Hjuler, Carina Terkelsen, Thorsten Holst and 
Hector R. Garcia 

 



Danish Power Systems® 

 

Outline 

• Introduction 
• Performance and quality control 
• Durability 
• Challenges! 
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Who is Danish Power Systems (DPS)? 

 

• Strategy: To develop State of the Art MEAs and establish 
a manufacturing facility 

• Strong relations with Danish and international companies, 
universities and organizations 

• Key player and member of the Danish Partnership for 
Hydrogen and Fuel Cells 
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DPS contributions – posters: 
 
Hector R. Garcia 
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Contributions – posters: 
 
Carina Terkelsen 
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Contributions – posters: 
 
Thorsten Holst 
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High Temperature PEM FC 
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Poly (2,2´-m-(phenylene)-5,5´-bibenzimidazole) 

Well-known temperature resistant polymer 
Tg = ~430ºC 
 
When doped with phosphoric acid:  
Proton conductor 

Wainright and Savinell. J. Electrochem. Soc. 142 (1995) L121 



Danish Power Systems® 

 

Why HT-PEM? 
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Why HT-PEM? 
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DPS’ capabilities - MEA manufacturing 

Electrode spray 
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Polymer synthesis Membrane casting 

Assembly and QC 
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Polarization curve 
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Polarization and a power curve for MEAs tested with hydrogen at 160 °C. Based on 90 
identical 50 cm2 MEAs. Error bars on the polarization curve indicates standard deviation 
below 2 %. 
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H3PO4 and doping: 
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MEA cross sections – ion milled 
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Electrodes and Pt distribution: 
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Polarization - hydrogen and reformate 
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Polarization curve for MEAs tested with hydrogen and reformate  
at 160 °C. 
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Hydrogen Reformate (2.3% CO) 
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Durability - 600mA/cm2  
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SEM investigations:   
         Un-used MEA:    After 4000h operation: 
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DPS technology status: 

• PBI synthesis (uniform Mw) 
• PBI membranes (standard and x-linked membranes) 
• MEA’s (standard and custom sizes) 
• Performance and durability 
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Next step: 
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• Pilot production in 
preparation 

• Performance 
improvements  

• Durability improvements 
• Cost reduction 

• It takes time: 
– Demonstration of 

lifetime 
– Market development 
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Thank you! 

www.daposy.com 
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Under development Demonstration and field tests Early markeds 

Dantherm Power: 
SINE project 

Leaneco: 
UpsEco G1 

Serenergy:  
Serenus 166 and 

390 

IRD 
BoP systems, CVMS 

IRD:  
DMFC/PEM stacks 

IRD:  
DMFC/PEM MEA’s, 

flow plates 
TOFC: 

SOFC cell 

IRD A/S:  
PEMEC MEA’s 

TOFC: 
SOFC stacks 

IRD:  
DMFC/PEM/EC stacks 

IRD:  
membranes, electrodes, 

MEA’s 

TOFC: 
SOFC PowerCore 

Dantherm:  
UPS SINE 

IRD: Humid., inverters 

DPS: MEA’er 

Serenergy: 
Ecomotion® 

IRD: PEMEC systems 

Dantherm Power: 
PEM µCHP 

TOFC: 
SOFC system  

Wärtsilä 

IRD: 
 µ-CHP 1500W 

Dantherm Power: 
SOFC µCHP 

Green Hydrogen: 
Alkaline RME – 2-8 

nm3/h 

H2 Logic A/S: 
H2Drive® 

H2 Logic A/S: 
H2Station®  

Dantherm Power: 
DBX5000 

H2Logic A/S: 
 Fork lifts 

Dantherm Power: 
50 kW container 

Dantherm Power: 
DBX2000 

Serenergy: 
 HC 35 

IRD A/S:  
DMFC 500/800W 
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Leaneco: 
UpsEco G2 
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