
Development of Alternative and Durable 
High Performance Cathode Supports for 
PEM Fuel Cells
Ordered mesoporous carbon materials

Background
The poor durability of cathode supports and catalysts in proton exchange membrane fuel 
cells (PEMFCs) is a key technical barrier for stationary and transportation applications.  
The corrosion of carbon supports poses significant concerns at high electrode potentials 
and is accelerated during start/stop cycles and during higher temperature operation 
(>100°C).  Graphitized supports show better, but still insufficient corrosion, resistance.  
To address the critical issues associated with the carbon support, a strong multi- 
disciplinary team led by Pacific Northwest National Laboratory (PNNL) with 
participations of Ballard Power Systems (BPS), Oak Ridge National Laboratory 
(ORNL), and the University of Delaware (UD) was assembled.  The goal is to develop 
and evaluate new classes of alternative and durable high-performance cathode supports 
for PEM fuel cells.  

Technology
A synthesis protocol was established for preparation of mesoporous carbon with pore size 
about 8 nm. No destruction of mesopore structures was observed during graphitization. 
The considerable reduction of micropore volumes through graphitization at 2600ºC was 
observed. The thermogravimetric analysis (TGA) characterization indicates that our 
graphitized mesoporous carbon loaded with Pt nanoparticles is considerably more stable 
than  commercial carbon materials (e.g., VXC-72) loaded with Pt nanoparticles.  
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Commercialization
ORNL mesoporous carbon materials open up a new avenue for development of stable 
cathode materials.  Mesoporous structures are ideal for entrapment of Pt nanoparticles 
for electrocatalysis. Test carbon supports are being supplied to a number of fuel cell 
manufacturers and end-users for evaluation.
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Benefits
• Highly stable cathodes
• Less Pt needed for catalysts 
• High electrical conductivities
• Corrosion resistant

Points of Contact
Sheng Dai, 865-576-7307, dais@ornl.gov
T. Armstrong, 865-574-7996, armstrongt@ornl.gov

Two mesoporous carbon samples before and after graphitization were sent to PNNL for 
further investigation. Initial experiments were also planned to explore the feasibility of 
synthesis of WC-doped mesoporous carbon via cosynthesis methodology.  The initial 
characterization indicates that no significant structure change was observed upon doping of 
WC into mesostructures. Further characterization of structural integrities and electrocatalytic 
properties is currently underway.
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