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(1) Research Accomplishments:

My scientific research began in material science during my studies toward a Master of
Science degree and Ph.D at Shivaji University Kolhapur where | was a UGC Meritorious
fellow in 2006-2012. | studied the sol-gel formulation of ORMOSIL, with the goal of
superhydrophobic coating for various industrial applications. Sol-gel formulations of
ORMOSIL based coatings to provide multifunctionality have been successfully
extrapolated to self-cleaning with long-term durability, anti-corrosion, mechanical
robustness, scratch resistance, reversible superhydrophobicity, transparency,
superhydrophobicity-superoleophobicity, acid resistance, photocatalytic self-cleaning,

bio-compatibility, superoleophobicity, thermal stability at higher temperatures (300-1200




°C). These coatings are mostly based on ORMOSIL based materials, and inorganic
compound including ZnO, CeOz2, TiO2, they deposited with different methods including
spray, spin, dip, layer by layer depositions, Chemical bath deposition, & electro-
chemical deposition. The superhydrophobicity and multi-functionalities they confer has
been clearly described in our previous publications. Their dual scale morphology makes
them susceptible to superhydrophobicity. However, fundamental results have shown
the great dependency on the surface engineering that result in multifunctionality of the
surfaces as shown in fig.1 below.

All above novel results were developed in co-operation with various leading
international and national reputed institutes including Shivaji University, Kolhapur, India,
University of La Rochelle, France, BARC, Mumbai, India, University of Seoul, Yonsei
University, Seoul, Korea, University of Poitiers, Poitiers, France, Flemish Institute for
Technological Research, Boeretang, Belgium, NCL, Pune, CSIR- National Aerospace
laboratory, Bangalore, India, GSSC, Savitribai Phule Pune University, Pune, Bursa
Technical University, Turkey and AITRC, India have been further explored during 2008-
2019 by developing a systematic study on the Multifunctional Coatings. However, the
influence of outdoor conditions, corrosion, mechanical damage, acid resistance on the
final properties of these superhydrophobic coatings shall be studied as they have been
shown to change both the chemical composition and the microstructure of the coatings.
More precisely, the goal is to correlate the chemical composition/ microstructure
/morphology/wettability/ surface roughness with surface energy properties to provide
“‘lotus effect” to the Multifunctional Coatings in the presence of organic or inorganic

contents.



Fig.1 Some our exciting results on Multifunctional Coatings

Nanostructured materials have been developed for various applications
including superhydrophobic silica aerogels for insulation and addressing oil spills, as
well as photo-catalytic coatings for volatile organic compound degradation and
supercapacitors. Sol-gel-based nanostructured ORMOSIL materials with multifunctional
properties could potentially serve as anti-corrosion coatings for diverse substrates.
However, detailed exploration of such coatings is limited. The aim is to understand how
to customize compositions and microstructures of multifunctional coatings for effective

corrosion protection.



