Nanofabrication of advanced materials using self-organized templates
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The great advances in nanoscience and nanotechnology in the last decade have lead to the development of new platforms where all physical properties like size, porosity, geometry and surface functionalization can be controlled at the nanoscale. Self-organized nanostructuring using template synthesis is a very promising and rapidly expanding field for the preparation of templates and many different ordered nanostructures ranging from the micrometer to few nm range. 

Porous Anodic Aluminum, Titanium, Iron or Hafnium  templates with self-organized structures have been shown suitable not only as a well-controlled nanostructured materials for direct applications but also as a templates for preparing two- or three-dimensional arrays of periodic nanostructures [1].
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SEM images of (left) segmented nanowires of AuNiAu in Al,O,
templates; (right) TiO, nanotubes.




At our intitute we implemented the fabrication of nanoporous templates by anodic oxidation of Al, Ti, Fe and Hf metal substrates. Synthesized TiO2, and alpha-Fe2O3 nanotube arrays after converted in semiconductors are directelly used as photoanodes in dye-sentized and photoelectrochemical cells, repesctivelly. Whereas amourphous Al2O3 are used for template assisted growth of nanowires and nanotubes.

In this talk, we will focous on the main recent achivements in four different branches of our research. The first is focused on the implementation and improvement of deposition methods: chemical electrodeposition (galvanostatic, potentiostatic, pulsed) for the growth of metallic nanowires, and sol-gel allowing the formation of nanotubes (perovskite manganite, silica) [2]. A second branch, boosted by the need of higher magnetic storage capacity and more sensitive sensors, is oriented towards the understanding of intrinsic physical phenomena that arise from size and mophology of the grown nanostructures, in order to attain full control over their properties. The third is devoted to the development of bio-technological applications using these templates [3]. The research is primarily oriented to drug delivery systems through the combination of template-grown magnetic nanostructures (for guidance) and SNTs (for outer functionalization). The last field, and more recent, is dedicated to development of TiO2, and alpha-Fe2O3 nanotube arrays combined with plasmonic materials to use as dye-sentized and photoelectrochemical photoanodes [4].
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