Research Summary
My thesis focused on the study of various nanocarbon materials and its Electrochemical Energy applications. First, I grown different nanocarbon structures, such as Graphene Bubbles, Carbon Nanorings, Carbon Nanotubes and reduced graphene oxide by chemical vapor deposition technique and Modified Hummer’s method. To obtain high quality nanocarbon structures, I have synthesized metal doped mesoporous silica (MCM-41 and SBA-15) and the same used for the growth of above said nanocarbon materials. In addition to this, I have studied the growth kinetics of various nanocarbon structures with respect to temperature, carbon source, composition of the gas phase and nature of the catalyst. Then, I performed the electrochemical investigation of nanocarbons and hybrid nanocarbon materials for supercapacitor applications. In order to study the electrochemical properties, I performed cyclic voltammetry technique in various aqueous electrolytes with different scan rate. I used “Nyquist plot” and “Bode diagrams” for electrochemical impedance studies. Apart from my thesis work, I have been working on the fabrication of Silicon and Organic Solar cells, Semiconductor and Organic LEDs, Electrochromic glasses and Electrochemical gas and bio sensors. I got hands on training on the fabrication of solar cells and LEDs in India’s top institutes (IITs and IISc). 
	I have prepared graphene based transparent conductive film with the optical transparency of ~85% and the electrical resistivity 20 Ω sq-1. I used these transparent conductive electrodes for the fabrication of electro chromic devices and organic solar cells to increase their efficiency. In addition with the above said works, I have developed Polyaniline/Nanocarbon composite hetero structures for Interdigitated Electrodes (IDE) fabrication for electrochemical gas sensor applications. In this work I achieved relatively high sensitivity in the range of nA during LPG detection. 
