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1. Design and Development of Printable non-toxic ink for Flexible Solar Cells

Among all resent solar cells, one of the most promising materials is doubtless
the Copper Indium Gallium Selenide (CIGS) that performs very well in terms of
lifetime and processability, ensuring, at the same time, high conversion efficiency.
On the other hand, solar paints are more appealing because these are light weight,
few nanometers in size and flexible as compared to single crystal silicon wafer solar
cells which are relatively big in size, bulky and breakable. Due to the existence of
these paints in solution form, it also removes the barrier of installing limited number
of solar cells in a confined area for the generation of electricity.
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2.Design and Fabrication of a Novel Solid-State Photo-
Supercapacitor Based on the Hybrid Hole Transport Materials




The solar energy harvesting is based on (Dye-sensitized solar cells) DSSC or
(Perovskite solar cells) PeSCs is a promising photovoltaic device to get an excellent
conversion efficiency. Because of their excellent lowlight performance which
allows their use in enclosed applications, tunable device color, and transparent cell,
which is allowing for the modifying of the integrated device. In parallel,
nanocarbon-based supercapacitor delivers promising performance. So, to obtain a
desirable integrated device (photo-supercapacitor) that can harvest and storge the
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energy in asingle cell. It can fill the gap in the area of the single solar cell harvesting
and storage.

3. High-performance NO- gas sensing at room temperature

A numerous tactics have been taken into consideration when developing NO> gas
sensors. One of the promising strategies is the use of SMOs. The advantages of
SMOs based sensors include their simplicity, low cost, capacity to detect a variety
of toxins, and greater gas responsiveness. The commercial viability of SMO-based
gas sensors is hindered by their lengthy response and recovery times, high operating
temperatures, lack of non-repeatability, stability, and particular selectivity. In this
case, considerable attention is required, from the choice of a particular SMO
through the synthesis process and into its function as a sensing element. Since the
gas sensing method of chemiresitive type sensors mostly depends on the
adsorption-desorption of gases, the interesting morphologies of SMOs play a
crucial role in gas sensing. The unusual morphologies of SMOs can provide
effective adsorption sites for the interaction of gas molecules. It is difficult to create
morphologies that are appropriate for more advanced gas sensing behavior. Another
significant problem is the high operating temperature. But in our proposal, we'll
create a composite material made of carbon dots and In203 nanoparticles decorated
to WOs3 nanorods that will function as a NO> gas sensor at ambient temperature.
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4. Design and Development of Polymer Matrix-Based Nanocomposites with
MWCNT for EMI-Shielding Applications

The polymer composites have become versatile materials with tunable mechanical,
dynamic, optic and electromagnetic properties, which helps to expand their
application field. The polymers and polymer composites demonstrate great promise
as light weight, thermally stable, mechanically strong, ultraefficient EMI shielding
materials in advanced application fields, such as in electronics, radars, flexible
portable and wearable electronic devices, aircraft, defense, aerospace applications,
military applications or stealth technology.
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Collaborations | Yenungnam University South Korea, IIT Bombay, Central University of
Pondicherry.
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