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Abstract

The drug/biomolecules in the excess level and over usage in humans is usually hazardous, causes
many side effects, major illness, and sometimes leads to death. On other hand, energy crisis is one of
the most urgent and critical issues in our modern society. Currently, there is an increasing demand
for efficient, low-cost, light-weight, flexible and environmentally benign, small, medium, and
large-scale energy storage devices, which can be used to power smart grids, portable electronic
devices, and electric vehicles. The existing carbon materials can be classified into activated carbon
(O-dimensional), carbon nanotubes (CNT) (1-dimensional), graphene (2-dimensional) and carbon
foams (3-dimensional). Among these, graphene is well known to be the top candidate; However,
preparation of graphene from graphite is an intricate procedure that can lead to an explosion during
the oxidation of graphite. Therefore, it is essential to discover the new electrode materials with high
efficiency for the electrochemical detection of biomolecules and energy storage applications. In
recent years, mixed 2D layered metal oxides, metal sulphides have been focused elicited research
interest in worldwide owing to their environment benignity, stronger electronic conductivity and
higher electrochemical properties than single-component metal sulphides. In particular, 2D layered
metal sulphides is one of the most significant families of inorganic materials that have been
widely used in various chemical and engineering aspects. In addition, carbon based materials has
been considered as an excellent platform for the preparation of nanocomposite due to its attractive
properties including effective surface area, unique structures, mechanical and thermal stability,
outstanding charge-transfer characteristics which enhances the electrocatalytic and photocatalytic
activity of the supporting material. Moreover, the sulfide functionalities of carbon materials are more
responsible for the incorporation of metal molybdates by the electrostatic attraction. Therefore, we
are planning to develop an electrochemical sensor based on bimetal sulphides (MxSx, MSx where
M = W, Mo, V, Bi, Zn) and sulphides (2D-MS) for the electrochemical detection of various
electroactive biomolecules and supercapactiors applications.
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