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The approach to increase the efficiency of the Hydrogen energy utilization will be presented, 
which is revolved around improving the activity and stability of the catalyst during the reaction. 
After dividing the hydrogen reaction into ORR (Oxygen Reduction Reaction) and HOR (Hydrogen 
Oxidation Reaction), the main experiment is focused on the catalyst of ORR because of the 
bottleneck of sluggish kinetic. Except for the fact that the platinum-based nanoparticle is used, 
different factors are evaluated, including the particle size, shape and alternative carbon support. 
On top of that, a novel top-down approach[1] is introduced here to synthesis the nano-particle 
catalyst to explore the shape effect, which is based on the concave site[2]. Through changing the 
experiment parameter (amplitude of applied voltage, batch size, concentration of electrolyte) to 
product nanoparticles in a range of size. The final optimization is trying to product better catalyst 
comparing with commercial catalyst (TANAKA). The parameter is obtained for further industry 
production as well. 
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