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• Timeline 
– Start: 10/03 
– End: ongoing 
– % complete: N/A 

 
• Budget 

– FY12 $450K/y 
– FY13 $300K/y 

• DOE share: 100% 
• Contractor share: N/A 

• Barriers 
– Sharing technical assistance to 

developers 
– A. Durability 
– B. Cost 
– C. Electrode performance 

 
• Partners/Collaborators 

– See list on right for FY13 
 

Overview 



This task supports Los Alamos technical assistance to fuel-cell component and 
system developers as directed by the DOE.  This task includes testing of materials 
and participation in the further development and validation of single cell test 
protocols.  This task also covers technical assistance to Durability Working Groups, 
the U.S. Council for Automotive Research (USCAR) and the USCAR/DOE Driving 
Research and Innovation for Vehicle efficiency and Energy sustainability (U.S. Drive) 
Fuel Cell Technology Team.  This assistance includes making technical experts 
available to DOE and the Fuel Cell Tech Team as questions arise, focused single cell 
testing to support the development of targets and test protocols, and regular 
participation in working group and review meetings. Assistance available by 
Request and DOE Approval. 
 

Approach for Technical Assistance 



 NIST 
 Bipolar Plates; probing the impact of flow field 

inaccuracies on FC performance 
 Neutron Imaging  

 DOE Fuel Cell Technologies Transport Modeling 
Working Group 

  R. Mukundan serving as the co-chair  

 DOE Fuel Cell Technologies Durability Working 
Group  

 R. Borup serving as the co-chair 
 Allen University, Morehouse College, Prairie View 

A. & M., Southern University A. & M., and 
Tennessee State University  
 Hosted 3-day Fuel Cell short course 
 Fuel cell lab set-up and equipment 

calibration at Colleges and Universities. 

• SGL Technologies 

• Novel MPL/GDL Materials 

• Fuel Cell Technologies 

• General Motors 

• Water transport properties in 
membranes 

• Fuel Cell Tech Team 

• Active participation, R. Borup 
Member 

  
• Commissariat à l'Energie Atomique et 
aux Energies Alternatives (CEA) 

• Evaluation of membrane 

• Materials characterization. 

2013 Collaborators and Activities 



Technical Accomplishments 
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Membrane sample holder 

and environmental RH Chambers 



Water transport membranes (used for fuel cell membrane humidifiers) show 
decreasing water vapor transport properties with time.  This has been assigned to 
anhydride formation in the membranes. 

Time Evolution of Membrane Permeance  
of Various Water Transport Membranes*  

*Clapham, Coms, Fuller and Zou, 212th meeting of ECS, 2012 
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Using FTIR to Examine  
Chemical Changes in Membrane 
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Fresh NR 212 untreated

Fresh NR212 not pressed

Fresh NR212 pressed H+
form
Untreated N212 Aged
75% RH 80C 150 hrs
Untreated N212 aged @
100RH 80C 150 hrs
Pressed N212aged @ 100
RH 80C 150 hrs

Examining Aging Conditions and  
Processing Conditions 

• Pre-treatment of membranes show no significant differences in anhydride 
formation 

• Higher RH (100% vs. 75%) shows slower formation of anhydride 
• Plans to examine other materials, active hydride reagent (H2O2, O2, H2O), O2 vs. N2, 
 ionomer materials, and mitigation methods 















1.  Durability Working Group meetings: 
May 2012 
              Borup presented and co-chaired the meeting. 
October 2012 at ECS 
              Borup and Mukundan presented and Borup co-chaired 
Feb 2013 in D.C. 
              Borup and Mukundan presented three presentations 
              and Borup co-chaired and facilitated breakout session 

2. Transport Modeling Working Group - 2nd Meeting 
March 1 2013 in D.C. 
               Mukundan co-chaired 
               Borup facilitated section and presented at the breakout         
         session                 

3. Fuel Cell Tech Team –  

        R. Borup Member 

DOE Working Groups 
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