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The Development of Nansstroctored Ti0; Sol-Cel Derived Coatings — the Infloence of
Sabstrate Preparation Method and Post Treatment of Coatings
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50l-g2] derived TiQ, photocatalysts are of strong imferest and intemsive experimental and
theorstical studies due fo inceasing applications in bydrogen penemation, solar ensrgy
uwrilization, eovironmental remediation and béomedicine The growth of 3D nanostruchmes of
oxides was successfally achieved in the form of nanewine, rod, fube, fewer-like closters via
well-established chemical syntheses methods. Desizn rules are urgently needed for the
synthests of hierarchical micre/nanostruchaed thin films by exploiting the analogy of
nanoparticles, and robust, highly reproducible syothesis is vital for such studies [1]. The
objeciives of this research is to review the literatare regardims less stodied surface preparation
metheds and sol-gel thin film sorface panostuchoe modification methods to seoore the
development of designed panostruchires.
Chemical deposition techniques of thin TiQ, flm: such as dip- and spin-coating, spray
pyrolysks, capillary coating. electrophoretic and liquid phase, SILAR method deposition, and
their characteristic features are briefly reviewed.
Manostructured TiQ, films were prepared on a vanefy of substrates inchding silica
borosilicate, soda-lime silicate glasses, polymer, textiles, metal and ceramic surfaces. Surface
preparation methods are divided in physical methods which may change surface roughmess,
prain sizes, grain boundames, and chemical opes which change chemiral functomality,
chemical composition at the surface of a material, surface charge, porosity, roughness,
specific surface, chemical durability, and oniformaity. A review of the surface preparation
metheds used prior the deposition of sol-gel coatings depending on the subsirate material is
presented.
(lazs substrates are widely used to test new sol-gel compositions, to evaloate the impact of
doping elemenits, themmal and chemical teaiment procedurs varations oofe smactoral
phrysical and chemical properties of resultant Ti0); films. Howewer published resesarch results
regarding the impact of plass substrate preparation method ooto the development of Ganda
nanpsrociures in mest of cases are quite limited m terms of usability. The description of
surface preparation for coating deposition has to be considered as moomaplete due to the lack
of data characterizing substrate micro- and nang structhurs.
The methods of deposited Ti0), film modification by the wse of UV treatment. lazer mdiation,
and Incorporation of praphenes m Ti0- films have been discussed bnedy.
Mot shadies devoted to the development of paposimachared TiO, coatings focus mainly on the
nanostroctures obtained and bulk properties of the catalyst. The amalyziz of literature data and
experimental results obfained by the Author of the report clearly showed that farther
researches shall be devoted to the surface prepamtion method and chamctenization of the
substrate obtained to check the dependency of merphelogical features whether they are
charactenistics of sol or substrates.
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