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Physical Photochemical Functionalization of Oxide Nanotubes through Hierarchical
Structure Tuning
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153,700,000

This project aimed to realize structure and function tuning of novel
low-dimensional nanostructured oxide materials "titania nanotubes (TNTs)" having nano-tubular
morphology with 10 - 20 nm in diameter of inorganic Ti0O2-based materials, for enhancing synergy of
physico-chemical and photo-chemical functions and for creating advanced environmental and energy
materials. We developed and attempted various tuning methodologies, lattice-level control, surface
chemical modification, and nanoscale hybridization with metal, inorganic and organic functional
materials, on TNT-based materials.

As a result, we succeeded in developing various TNT-based and related hybrids that have enhanced
ion/molecule adsorption and photocatalytic properties even under the visible light, etc. Further,
the present oxide nanomaterials and their derivatives also exhibited good bio-compatibility,
potential as an anti-cancer agent, and excellent gas sensing performance at room temperature.
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