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Sommario/riassunto Currently, the transition from using the combustion engine to
electrified vehicles is a matter of time and drives the demand for
compact, high-energy-density rechargeable lithium ion batteries as
well as for large stationary batteries to buffer solar and wind energy.
The future challenges, e.g., the decarbonization of the CO2-intensive
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transportation sector, will push the need for such batteries even more.
The cost of lithium ion batteries has become competitive in the last few
years, and lithium ion batteries are expected to dominate the battery
market in the next decade. However, despite remarkable progress,
there is still a strong need for improvements in the performance of
lithium ion batteries. Further improvements are not only expected in
the field of electrochemistry but can also be readily achieved by
improved manufacturing methods, diagnostic algorithms, lifetime
prediction methods, the implementation of artificial intelligence, and
digital twins. Therefore, this Special Issue addresses the progress in
battery and energy storage development by covering areas that have
been less focused on, such as digitalization, advanced cell production,
modeling, and prediction aspects in concordance with progress in new
materials and pack design solutions.
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1. Overview of electrochemical exfoliation approaches -- 2. Advantages
of electrochemical exfoliation method over conventional methods -- 3.
Graphene and its derivatives: various routes of synthesis -- 4. Structure
and electrochemical properties of graphene, derivatives and its
nanocomposites -- 5. Electrochemical exfoliation a green approach:
Waste to wealth -- 6. Mechanism of synthesis for graphene and its
derivatives by electrochemical exfoliation -- 7. Unique characteristics
of electrochemically exfoliated multi-dimensional graphene and its
derivatives -- 8. Electrochemistry and energy storage applications of
graphene and its derivatives -- 9. Applications of electrochemically
exfoliated graphene and its derivatives in the field of Biosensing and
Bioimaging -- 10. Electrochemical exfoliation of graphene and its
derivatives and its extended applications in therapeutics -- 11.
Methodology advancements for bulk production and commercialization
of graphene and its derivatives -- 12. Challenges and future
opportunities in the field of electrochemical exfoliation techniques.
The book describes the technique of electrochemical exfoliation, which
possesses remarkable ability to bring about transformation. Among
various known synthesis methods, the electrochemical exfoliation
approach eliminates the use of harsh chemicals and energy-intensive
methods commonly linked to the synthesis of graphene.
Electrochemical exfoliation utilizes electrical energy to gently remove
layers of graphene from its original source, providing a more
environmentally friendly method. This precise and careful
synchronization heralds a new era in the field of materials science,
where the principles of sustainability converge with unmatched
performance. Moreover, the benefits extend beyond environmental
excellence. This book also examines the complexities of
electrochemical exfoliation, highlighting its clear advantage over
traditional techniques. The approach demonstrates process in
manipulating the structure and properties of graphene, allowing for the
customization of specific capabilities to suit a wide range of
applications.
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