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Ethanol is an environmentally friendly fuel and possesses higher energy density than methanol (8.00 vs. 6.09 kWh kg–1). It 
can be easily produced in large quantities from biological processing of agriculture products and is considered a renewable 

energy source. This hydrogen-rich alcohol fuel is easier to transport, store, and handle than conventional hydrogen fuel, and 
has become an attractive alternative to hydrogen for direct oxidation fuel cells. Direct ethanol fuel cells (DEFCs) have become 
promising power generation technology because of the simple systems, especially for portable, mobile, and transportation 
applications. In this presentation, an overview of research progresses on DEFCs will be briefly summarized, with an emphasis 
on electrolyte membrane development. The pros and cons of DEFCs operated in acidic and alkaline modes will be discussed. 
Efforts on advancing ADEFCs include the development of catalysts, membrane electrolytes, single cell design, and improvements 
in operating conditions. Several membrane electrolytes based on nano-composites have been studied by the author’ group and 
the material design guideline will be proposed. DEFC performance using non-platinum based catalysts will be reported. The 
attempts to improve alkaline DEFC performance through several routes are reported in this work, including development of 
electrolytes, catalysts, and catalyst porous substrate. The results obtained by the author’s group are compared with literature 
data. The outlook and future work toward commercialization of the DEFCs will be discussed.
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