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The current status of globe fossil energy and renewable energy will 

be reviewed in terms of their reserves, exhaustion rates, and future 

usage strategies. Among sustainable energy storage and conversion 

technologies, electrochemical technologies are believed to be the 

most feasible and effective. PEM fuel cells, supercapacitors, and 

their coupling are believed to be the long-term sustainable option for 

automobile applications. 

Regarding PEM fuel cells, both high cost and insufficient durability 

are the two major barriers hindering their commercialization. 

Developing cost-effective and durable catalysts has been identified 

as the number one priority of PEM fuel cell research and 

development. For supercapacitors, the insufficient energy density is 

the major barrier for their application. 

In this presentation, the challenges and perspectives of fuel cell 

catalysis, the catalyst synthesis and characterization, and 

supercapacitor materials are reviewed and some research directions 

in this area are suggested in terms of making breakthroughs towards 

their commercialization.  
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