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ABSTRACT
Nanomaterials have large surface areas and high surface energy intrinsically. For hybrid nanomaterials, interaction driven by surface activities is a common phenomenon, where each component has strong enhancement for hybrid property, resulting in different interfacial properties from the traditional composition. In the present research, the size effect, interfacial properties, and surface compositions of nano hybrid electrocatalyst are studied for fuel cell applications.  Electrocatalyst plays a transformation role in this renewable energy system.  The synthesis and characterization of nano-hybrid electrocatalyst will be provided an effective method to enhance the catalysis for energy application.  Nano hybrid electrocatalysts have been synthesized by chemical reduction and photosynthesis methods with annealing treatments.  The particle size distribution, hybrid structure, and interfacial properties of each component can be controlled by changing the process parameters, such as precursor concentrations, temperatures, pH values, and heat treatments conditions.  The exploration includes Pd/MWCNTs, Pd/oxide/MWCNTs, bimetallic/MWCNTs and bimetallic/oxide/MWCNTs hybrid electrocatalysts for anode materials of direct formic acid fuel cell.  The results indicate the rich oxygen promoting effect of metal oxide and solid solution structure of bimetallic metal in the hybrid electrocatalysts can enhance surface activity and electrocatalysis in direct formic acid fuel cell’s applications.
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