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Overview

As part of visible-light active material developmental activity, highly visible light active photocatalysts, based on titanium dioxide
nanostructure material containing carbon, C-TiO2 core-shell nanoparticles by an in-situ Lyothermal process has been synthesized for
photo catalytic self cleaning applications. Self-cleaning property of visible light photocatalysts incorporated fabric has been evaluated for
the decomposition of gas phase acetaldehyde (CH3CHO) under visible-light illumination. Neither decrease in the concentration of
CH3CHO nor increase in the concentration of CO: is observed with commercial TiO2. In contrast, complete decomposition of
acetaldehyde observed for composite (TiO2 with carbon nanoparticles) incorporated fabric under the illumination of indoor and outdoor
light. The application of developed visible light active material could be extended to paint applications for the removal of VOCs.

Key Features

o A method of producing highly visible light active photocatalysts, C-TiOz2 core-shell
nanoparticles by an in-situ Lyothermal process.

o FEvaluation of photocatalytic self cleaning property of C-TiO2 incorporated textile fabric for
decomposition of volatile organic compounds (gaseous acetaldehyde).

o Photocatalytic performances of C-TiO2 are on par with commercial visible-light driven
photocatalysts for the decomposition of volatile organic compounds under UV, visible and
solar light illumination

Potential Applications

o Self-cleaning Application (textile, paint) for the removal of volatile organic compounds
o Anti-bacterial (Hospital) application

Technology Readiness Level (TRL): 7

v' Developed a simple, cost-effective and large scale process to synthesize visible-light
active titanium dioxide nanostructure material containing carbon

v" Successfully evaluated for evaluated prototype sample (C-TiO2 incorporated textile fabric)
for self-cleaning photocatalytic decomposition of gaseous acetaldehyde.
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Self-cleaning performance of modified titania coated fabric
under In-door light illumination.
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Self-cleaning performance of modified titania coated fabric
under outdoor light illumination.
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