Miasto Przysztosci
Kielce 2024

Coatings for Glass Substrate and their Potential Applications
Automobile Industry

Ro“ziyev Rashidjon Yorginjon o‘g*li 1, Tadjibayev Rasul Karimovich 2

Abstract: In this research work six novel combinations of Hydroxy Ethyl Meth Acrylate based
copolymers have been synthesized and commercial titania, after activation was added by adopting
simple strategy to manufacture super-hydrophobic, cost effective, transparent, antifogging, self-
cleaning and antimicrobial coating on the glass sheet which will be helpful for outdoor and automobile
windscreen. The super-hydrophobic covering was set up by dip covering procedure and coated
specimen have been characterized for Wetting behaviour, transparency and SEM analysis
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Remembering the water emergencies in many nations and cleaning impact, it has gotten urgent to safe
water for endurance of living creatures by utilizing less quantity of water for cleaning purposes.
Widow cleaning with manual method is also very difficult for high buildings which look shabby at
their exterior high in the sky and it includes human injury, wastage of time money and water. If we use
self-cleaning coatings, it will be very helpful to save things from weathering and provide environment
friendly atmospheric conditions. Likely uses of super hydrophobic surfaces for self-cleaning building
outsides, window glasses, car windshields, and water-proof materials. Super hydrophobic coatings
have also received interest due to their anti-icing potential by reducing the time an impinging liquid
droplet is in contact with the surface. Ice accumulation on airplanes is a significant hazard to human
safety and the build-up of ice on car windshields is an annoyance in winter climates. Super-
hydrophobic surfaces observed widely on many plants leaves naturally, insects epidermal layers and
other extensions. Such type of surface has ability of self-cleaning to remove contaminants on them by
rolling off falling water drops on them. From an application view, super-hydrophobic surfaces will
become particularly useful when several functions transparency, photocatalytic properties and self-
healing after damage. Now a day, attention is diverted towards modified economic coatings for
antimicrobial, photocatalytic and self-cleaning properties. Titanium dioxide (TiO2), for this purpose
used in accordance with polymeric materials due to cost effective and its photocatalytic nature. Acrylic
copolymers are used for coating purposes when titanium dioxide used along with acrylates it will
provides better adhesion and good photocatalytic property. So glass surface made activated by
increasing roughness of surface and then by applied coated material by dip coating method. Smooth
and activated surfaces experience different water contact angle due to change in surface energy. The
higher water contact angles is responsible for super-hydrophobic surfaces. In geometry, angle below
and above 90° referred to the hydrophilic and hydrophobic nature of exterior respectively. And the
limit of contact angle for hydrophilicity and hydrophobicity is ~ 65°. Henceforth, considering bond
power, hydrophilic superficial suggests exteriors/surfaces having centres of the edge underneath 65°.
whereas surfaces having angle more than 65° termed as hydrophobic exteriors. Same is the case
observed in Berg Limits based on the adhesion forces. Super hydrophobic surfaces, Lotus leaf like
surfaces. Superomniphobic surfaces provide effective chemical shielding and some other slippery and
porous surfaces. Polymeric coating material has excellent antimicrobial activity against E Coli..
Fluorinated polymeric compounds also used for coating and coated surfaces has hydrophobic
properties which increases its self-cleaning activity. Porous silicon has been used to produce
hydrophobic structures resulting in improvement of wettability. Some coating materials has been
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developed with photocatalytic action on surfaces resulting in super-hydrophobicity. Diatomaceous
earth material used to fabricate coatings having super-hydrophobic action. PDMS-Grafted-
SiO2/TiOz used to produce thin films that have multiple applications with photocatalitically stable
super hydrophobicity. The acrylate-based polymers were prepared by varying the nature and ratios of
the monomers.

FTIR and UV absorbance spectra of modified TiO2 coatings FTIR analysis of modified acrylate
copolymer showed the presence of TiO2. The Spectra shows little difference with presence of TiO..
The functionalization peaks seen in spectra due to absorption levels for Ti-O-C coordination.
Following peaks have been shown 4000-3500 (not sharp peaks), OH stretching from HEMA, OH
(Carboxylic Acids) 2952-3000 CH aliphatic and aromatic (peroxides in reaction mixture) and HEMA,
1750—1729 C=0 from HEMA and Carboxylic derivative. 1470-1446 CH3,CH> deformation,1237-
1140 comes from C-O-C stretch from OH of HEMA and other polymer and peaks at 752-740 are due
to Vibrational modes of TiO», 780-400 are showing some crystalline titanium-dioxide as shown below
in Fig. 3and Table 3 given above. Bare glass and Coated material have been analysed for UV
absorption and recorded absorbance in ultraviolet and visible region. Developed coating materials did
not absorb UV radiation in visible region while show minimum absorbance in ultraviolet region which
is clearly shown from graphs obtained from UV-Visible spectroscopy. Results revealed that there is
only 3-5% absorbance which means that 97-95% light transmittance which is good sign for UV
protection
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Fig.2. UV-Absorbance data for multiple samples (labeled as Reference)

Accordance with UV transmittance data in visible range, the Coated glass slides showing transparency
results of more than 97% in the wavelength range of 400-800 nm which have indicated more
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transparency of coating surface in visible region as compared to uncoated glass. Fog occurs in cold
environment and vapours condense in the form of droplets on the glass surface which cause scattering
of incident light and as a result surface becomes translucent or foggy giving poor optical performances.
These polymeric Coatings are an easy approach towards anti-fogging activity. Due their high
transparency these coating is best to use as protective coating on vintage things in museum. In
comparison with uncoated glass, modified polymeric coating on the glass substrate recorded an
average transparency of 97.5% instead of 94.3% within the wavelength range of 400-800 nm which is
an indication of transparency in the visible region
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Fig.3. Vis absorbance spectrum for a set of samples (Reference)
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