Synthesis and Characterization of Palladium nanoparticle doped 3D-Graphene
Nanosheets supports for Fuel Cells

Sean Najmi?!, Sadia Kabir?, Alexey Serov?, Plamen Atanassov*?2

1Department of Chemical, Biochemical, and Environmental Engineering, University of Maryland Baltimore County, Baltimore, MD 21250
2 Department of Chemical and Biological Engineering, University of New Mexico, Albuquerque, NM 87131

Problem: The depletion of fossil fuels along with the increasing demand for energy

has given rise to the development of sustainable energy technologies like fuel cells. Fuel
cells require catalysts in order to have the reaction move forward and catalysts require
supports at both the cathode and anode of the fuel cell.

Goal: Synthesize 3D Graphene Nanosheets (GNS) and determine which kind (based on

a set of 3 factors) is optimal using different characterization techniques. The factors
looked are weight ratio of GNS:Si support, Si based support, and reduction method.
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Summary:

*  Highest electrochemical surface area (ESCA) did not have higher
electrochemical activity. (SiO, Chemically Reduced had ECSA of
313m? /g while thermally reduced SiO, had ECSA 270m? /g but
thermally reduced had higher electrochemical activity.

*  Modified Hummer’s Method gave high quality Graphene Oxide

Raman Spectra showed Chemically SiO, Reduced had most defects

Future Work:

*  Test catalyst and support in a fuel cell
*  Test Crystalline Si Support’s electrochemical activity



