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Nanostructured materials are currently of interest as high performance electrode as anodes and 
cathodes for fuel cells and rechargeable lithium-ion batteries because of their novel size effects and 
significantly enhanced kinetics, which address much enhanced capacities, high rate performance and 
capacity retention abilities. However, their practical applications suffer from the problems of low 
thermodynamic stability and high surface reactions due to their high specific surface area and high 
surface energy. Electrode materials with nano/micro hierarchical structures are the best systems of 
choice because they can take both the advantages of nanometer-sized building blocks and micro- or 
submicrometer-sized assemblies. 
This presentation is devoted to the structural design and chemical synthesis of carbonaceous electrode 
materials for fuel cells and Li-ion batteries, including nano/microstructured metal, metal oxides and 
carbon-containing nanoarchitectured composites. The properties of the prepared materials are measured. 
The structures at the surface and interface of electrode/electrolyte are investigated by in-situ 
electrochemical STM. The presented results may help to provide insights on the electrode design for the 
devices related to energy conversion and storage. 
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