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ABSTRACT
Titanium exhibits high strength to weight ratio, corrosion resistance and biocompatibility, which made it a common material in our daily lives. Nanocrystalline and ultrafine-grained titanium are found to have strength enhancement and ductility improvement. One of the other interesting expectations of nanoporous titanium is an induction of osteogenic differentiation. However, it is difficult to produce such nanoporous titanium in desired shape with current techniques.
One approach to satisfy this challenge is the shape preserving microstructural conversion of TiO2 with arbitrary shape into porous titanium via gas/solid magnesiothermic reduction. Titanium replicas with nanoscale porosity will be produced via a three-step chemical process. First, a titanium substrate will be thermally oxidized in air to form a thin, uniform, continuous TiO2 scale of desired thickness. The substrate will then be exposed to magnesium gas to convert the TiO2 scale into a nanocrystalline MgO-Ti composite scale, via the following displacement reaction, 2Mg (g) + TiO2 (s) = 2MgO (s) + Ti (s). Finally, MgO will be selectively dissolved to yield a nanoporous, nanocrystalline titanium scale on external surfaces of the substrate. Papers about the hydrogen reduction of metal oxide particle, and hydrogen assisted magnesiothermic reduction of titanium oxide will be covered in the presentation, to understand the kinetics and the mechanism of gas/solid magnesiothermic reduction of TiO2.

Date: Friday, May 12, 2017
Time: 8:00 A.M.

Place: ARMS 3115
PURDUE MSE

    


_914848933.doc
�



�
















