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	Title: Magnetic Field Assisted Iron Aerogel Synthesis and Galvanically Displaced Platinum Nanotubes
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	Abstract:  Three-dimensional porous transition metal nanostructures offer many desirable properties due to their high surface area, lightweight nature, and reaction tunability through variation of metal composition making them desirable candidates for catalytic and electrochemical applications. However, synthesis of these materials with control over micro and nanostructure, pore size, and phase composition presents limitations due to aggregation, reactant diffusion times, and a need for templates. Magnetic field assisted nanowire aerogel synthesis is a promising alternative for ferromagnetic ion precursors that offer advantages such as rapid nanowire growth and control over nanowire aspect ratio and nanowire orientation through tuning of the applied magnetic field strength.  Iron nanowire gels were synthesized in a magnetic field ranging from 0 to 160 mT using FeCl3 salts reduced with NaBH4. Increasing the magnetic field strength allowed for increase of both the nanowire length, and orientation order parameter (OOP) indicating nanowire alignment calculated from scanning electron micrographs. At maximum field strengths, nanowire lengths exceeding 50 μm were synthesized with an OOP of 0.43 while nanowires produced in the absence of a magnetic field where much shorter on the order of 100's of nanometers and had an OOP of 0.15. These metal gels can be supercritically dried with CO2 to form aerogels or be pressed into conformal thin films with ambient drying. X-ray diffraction (XRD) and energy dispersive x-ray spectroscopy (EDS) indicate that the iron nanowires have a low oxide content.  The iron nanowires were used as a sacrificial template for galvanic displacement with noble metal salts such as platinum which allowed for dissolution of the iron nanowires and formation of high surface area platinum nanotubes and electrochemical impedance spectroscopy (EIS) and cyclic voltammetry (CV) indicate high electrochemical accessible surface areas for catalytic applications. This magnetic field assisted iron nanowire aerogel synthesis and subsequent galvanic displacement may be expanded to prepare numerous metallic and multi-metallic nanostructures.
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