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This nanomanufacturing concept definition
study deals with a new, ‘green’ approach of
synthesizing highly ordered TiO, nanotubes
using ionic liquids for photovoltaics (PV)
applications. This project performs a
high-risk, high-reward research with the
potential reward to substantially improve
the photo-conversion efficiency of PV
systems.

Vertically aligned, highly ordered TiO,
nanotube arrays are of great interest due
to their high surface-to-volume ratios
and size-dependent properties and, more
importantly, have been proven to possess
outstanding charge transport properties
enabling a variety of advanced PV-related
applications, including dye-sensitized
solar cells, hydrogen generation by water
photoelectrolysis, and photocatalysis.

The new approach proposed here for
synthesis of TiO, nanotubes using the so-
called ‘green-solvents’ ionic liquids has
great energy and environmental benefits:
(1) Improve the PV characteristics by
producing more preferable nanotube
structures, such as finer tube diameter,

higher aspect ratio, etc., (2) Reduce the
energy consumption in the synthesis due
to excellent electrical conductivities of
ionic liquids, and (3) Make the synthesis
more environmentally friendly because
ionic liquids have negligible volatility, less
toxicity, and non-flammability compared
to the organic solvents-based electrolytes
used in literature.

The objectives of this project are to
conduct technical and economic feasibility
analyses and identify the critical R&D
path required for further development
and commercialization. The scope of
the proposed work to meet the project
objective includes: (1) synthesis of highly
ordered TiO, nanotubes using ionic liquids;
(2) nanostructural characterization; (3)
understanding synthesis mechanisms;
and (4) evaluating PV characteristics.
The experimental demonstration and
fundamental understanding achieved in this
project will provide a sound scientific basis
for the follow-on systematic development,
implementation, and commercialization of
this nanomanufacturing technique.
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