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Semiconductor metal oxide nanomaterials have emerged as one of the most exciting materials, with extensive study in the field of
photo catalysis for the degradation of organic contaminants in aqueous solution or the gas phase. Titania has received a lot of
interest as a photocatalyst and has been widely employed as a promising technique for the removal of various organic and inorganic
contaminants. TiO, is a potential photocatalyst among all semiconductor photocatalysts due to its exceptional features such as
nontoxicity, chemical stability, strong photocatalytic activity, capacity to be coated as a thin film on a substrate, and environmental
friendliness [1,2].

Because of their chemical stability, nontoxicity, and high photocatalytic reactivity in the removal of pollutants in air and water, fine
TiO, semiconductor nanoparticles are suitable photocatalysts. TiO, semiconductor photocatalysts have the ability to oxidise a wide
spectrum of organic molecules, including chlorinated organic compounds like dioxins, into innocuous chemicals like CO, and H,0.
Because of its high sun absorption and strong photocatalytic activity, black TiO, has sparked a lot of interest. In this paper, we offer
a method for synthesising the black TiO, nanostructure that is aided by hot filament hydrogen plasma. The black TiO, absorbs more
sunlight, particularly in the visible and near-infrared ranges [3].

Low-pressure (e.g., 20 torr) flame synthesis of nanoparticulate (3 nm-10 nm) TiO, polymorphs, i.e., rutile, anatase, and srilankite
(also known as TiO,-1l or -PbO,-type TiO,) phases is used to create rutile, anatase, and srilankite.

Although doping TiO, with metals or nonmetals can boost its visible-light photocatalytic activity, it can also create thermal or
structural instability and an increase in carrier entrapment, which can reduce photocatalytic efficiency. The price of employing ion-
implantation facilities can also be rather substantial. It was discovered that iron-doped TiO2 produced by the sol-gel technique had
a decreased reaction activity for the photodegradation of maleic acid under UV-light irradiation [4].

Ti**-doped TiO, has piqued the interest of researchers in recent years due to its ability to absorb visible light. Sasikala et al.
discovered that the surface Ti*" and oxygen vacancies may be responsible for the TiO,-SnO2 composite's increased visible-light
absorption. Due to its capacity to absorb visible light, Ti**-doped TiO, has aroused the interest of researchers in recent years.
Sasikala et al. observed that the higher visible-light absorption of the TiO,-SnO, composite might be attributed to surface Ti** and
oxygen vacancies.

Nanosized TiO, particles, highly dispersed titanium oxide species within zeolite cavities, titanium-oxide-based binary catalysts,
second-generation TiO, photocatalysts that can operate under visible light irradiation via advanced metal-ion implantation, and
visible-light-responsive TiO, thin-film photocatalysts, as well as various characterizations of these photocatalysts [5,6].
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