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Abstract

The demand for energy storage technologies is rapidly increasing in portable electronics,
transportation, and renewable energy systems. The objective of this research proposal is to develop
metal oxide- carbon nanocomposites -based supercapacitors with simultaneously high power
density and energy density at low production cost. Supercapacitors, also known as ultracapacitors or
electrochemical capacitors, store energy as electrical charge on highly porous materials. Currently
one major challenge that keeps supercapacitors from their promising applications is their low
energy density. One promising electrode material candidate for electric double-layer (EDL)
supercapacitors is heteroatom doped mesoporous carbon and metal oxide. The proposed
nanocomposites due to its unique lattice structure, exhibits appealing electrical properties, chemical
stability and high surface area. So far, a variety of methods will be developed to synthesis
mesoporous carbon based metal oxide nanocomposites starting from a single source precursor such
as metal complexes and polymer metal complexes. The scanning electron microscopy (SEM) and
transmission electron microscopy (TEM) images will be used for the morphology and successful
exfoliation of nanocomposites. The nanocomposites based nanostructured will be used to design the
electrodes for supercapacitor energy storage applications. The electrochemical behaviors of the

electrode will be demonstrated using electrochemical work station.
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