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Overview

Here we discuss the most recent applications of graphene — both as an active
material and as an inactive component — from lithium-ion batteries and
electrochemical capacitors to emerg- ing technologies such as metal–air and
magnesium-ion batteries.Can graphene-based materials be used as electrodes
for electrochemical energy storage?

This paper provides an overview of recent research progress in graphene-
based materials as electrodes for electrochemical energy storage. Beginning
with a brief description of the important properties of single-layer graphene,
methods for the preparation of graphene and its derivatives (graphene oxide
and reduced graphene oxide) are summarized. 

Can graphene be used for energy storage?

Additionally, it describes the functionalization of graphene to enhance its
characteristics for electrochemical energy storage applications. The second
chapter focuses on the application of graphene in supercapacitors, energy
storage devices that require high power density. 

What is graphene oxide?

Graphene oxide (GO), a single sheet of graphite oxide, has shown its potential
applications in electrochemical energy storage and conversion devices as a
result of its remarkable properties, such as large surface area, appropriate
mechanical stability, and tunability of electrical as well as optical properties. 

Can graphene improve the performance of lithium–sulfur and lithium–oxygen
batteries?

The use of graphene for improving the performance of lithium–sulfur and
lithium–oxygen batteries is also presented. Future research trend in the
development of high-power-density and high-energy-density electrochemical
energy storage devices is analysed. 

What are the practical challenges in the use of graphene materials?
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Graphene materials face several practical challenges when used as active
components in electrochemical energy storage devices. One major challenge
is their much lower capacitance compared to theoretical values: 550 F g−1 for
supercapacitors and 744 mA h g−1 for lithium ion batteries. 

What are the applications of graphene?

Here we discuss the most recent applications of graphene — both as an active
material and as an inactive component — from lithium-ion batteries and
electrochemical capacitors to emerging technologies such as metal–air and
magnesium-ion batteries.
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Electrochemical energy storage in graphene

  

Graphene footprints in
energy storage
systems--An overview

Dec 1, 2023 · The state-of-the-art
overview principally addresses
fundamentals of graphene and derived
nanocomposites. Subsequently, energy
or charge storage applications of
graphene ...

  

Practical Graphene
Technologies for
Electrochemical Energy
Storage  

Jun 8, 2022 · Importantly, three typical
graphene technologies showing their
practical potentials in electrochemical
energy storage are illustrated in details,
including the uses as conductive ...

  

A review on graphene
oxide effect in energy
storage devices

Feb 25, 2022 · This article contributes a
broad analysis of the latest improvement
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on energy storage operations using
single layer surface modified graphene
oxide (GO). GO, a thin ...

  

Silver decorated graphene
nanocomposites toward
electrochemical energy  

May 16, 2021 · Here, we reported silver
nanoparticles decorated graphene
composites as electrode materials for
efficient electrochemical energy storage.
Silver nanoparticles ...

  

Applications of metal-
organic framework-
graphene composite
materials in  

Mar 1, 2022 · Metal-organic frameworks
(MOFs), a type of porous material with
high surface area, have gained
widespread attention as good precursors
or templates for the derivation of metal
...
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Ti3C2Tx MXene/graphene
nanocomposites: Synthesis
and application ...

Jan 30, 2020 · Similar to graphene, two-
dimensional (2D) transition metal
carbides and nitrides (MXenes) have
been demonstrated great potential in
the electrochemical energy storage ...

  

Graphene-based
composites for
electrochemical energy
storage

Jan 1, 2020 · Since the first exfoliation in
2004, graphene has been widely
researched in many fields of materials
engineering due to its highly appealing
propertie...

  

Surface and interface
engineering: Graphene-
based ...

Dec 1, 2023 · Advanced graphene-based
freestanding electrodes with highly
tunable electronic structures and
mechanical stability present superior
electrochemical performance, which are
...
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Graphene-based materials
for electrochemical energy
storage devices  

Jan 1, 2016 · This review explores the
increasing demand of graphene for
electrochemical energy storage devices
(as shown in Fig. 1), and mainly focuses
on the latest advances in the use of ...

  

Graphene-based
composites for
electrochemical energy
storage

Jan 1, 2020 · We also discuss recent
specific applications of graphene-based
composites, from electrochemical
capacitors and lithium-ion batteries to
emerging electrochemical energy ...

  

Enhancing electrochemical
energy storage
performance of graphene
...

Jun 1, 2025 · Enhancing the
electrochemical performance of carbon-
based materials for energy storage
devices typically involves key strategies,
such as intentionall...
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Electrochemistry and
Energy Storage
Applications of Graphene
...

May 21, 2024 · Still, scientific works are
underway to optimize the synthesis and
applicability of graphene and its
derivative materials in energy storage
systems. This chapter discusses ...

  

The role of graphene for
electrochemical energy
storage

Mar 31, 2023 · The recent outbreak of
graphene in the field of electrochemical
energy storage has spurred research
into its applications in novel systems
such as magnesium-ion batteries ...

  

The role of graphene for
electrochemical energy
storage

Dec 22, 2014 · Here we discuss the most
recent applications of graphene -- both
as an active material and as an inactive
component -- from lithium-ion batteries
and electrochemical ...

  

Powered by SolarTech Power Solutions



Page 9/10

Review of electrochemical
production of doped
graphene for energy  

Feb 1, 2022 · Nevertheless,
electrochemical exfoliation is the most
promising approach for industrial-scale
production of low-quality graphene,
especially for energy storage bulk ...

  

Advances in graphene-
based electrode materials
for high ...

Nov 30, 2023 · The need for high-
performance and environmental friendly
energy storage systems has prompted
researchers to develop novel and
improved electrode materials that ...

  

Graphene-based advanced
materials for energy
storage and ...

May 15, 2025 · Owing to the unique two-
dimensional (2D) planar structure,
graphene has demonstrated excellent
mechanical, electrical, chemical and
thermal superiorities, which ...

  

The role of graphene for
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electrochemical energy
storage

Mar 31, 2023 · Since its first isolation in
2004, graphene has become one of the
hottest topics in the field of materials
science, and its highly appealing
properties have led to a plethora of ...

  

Graphene-based materials
for next-generation energy
storage...

Jul 20, 2025 · In energy storage
applications, graphene plays multiple
roles. It can act as an active material, a
conductive additive, or a structural
scaffold to enhance the electrochemical
...
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