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Overview

This review article provides an overview of the significant impact of graphene-
based materials in various areas. Regarding energy-related topics, this article
explores the applications of graphene-based materials in supercapacitors,
lithium-ion batteries, and catalysts for fuel cells. 

This review article provides an overview of the significant impact of graphene-
based materials in various areas. Regarding energy-related topics, this article
explores the applications of graphene-based materials in supercapacitors,
lithium-ion batteries, and catalysts for fuel cells. 

While graphene itself is a carbon-based material, the production processes
and disposal of supercapacitors can introduce pollutants into the environment.
Manufacturing often involves chemical treatments and high-energy processes,
which may release harmful byproducts if not properly managed. 

One estimate suggests that the global graphene market will reach US$3.85
billion by 2034. Yet, the associated environmental risks are often overlooked.
Making graphene requires substantial quantities of sulfuric acid, water and
energy, and generates hazardous by-products (R. Arvidsson Adv. Mat. 

Attention worldwide is fixed on eliminating the use of petrochemicals,
reducing CO2 emissions, and finding greener ways to produce power. We
need to feed, clothe, shelter, and get power to billions of people, and we need
to do it responsibly and efficiently. Graphene is poised to make this. 

Supercapacitors, batteries and solar cells serve as eco-friendly energy storage
and conversion systems vitally important for the sustainable development of
human society. However, many diverse elements influence the performance
of energy storage and conversion systems. The overall efficiency of. 
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Graphene energy storage materials pollute the environment

  

Graphene quantum dots in
environmental pollution
control

Graphene quantum dots (GQDs), a novel type of
zero-dimensional (0D) nanomaterial, are
derivatives of graphene/graphite and other
graphitic materials having layered ...

  

A graphene-based material for
green sustainable energy ...

The usage of graphene-based materials (GMs) as
energy storage is incredibly popular. Significant
obstacles now exist in the way of the generation,
storage and consumption ...

  

Application of graphene in
energy storage device - A
review

Most applications in energy storage devices
revolve around the application of graphene.
Graphene is capable of enhancing the
performance, functionality as well as ...

  

Graphene-based advanced
materials for energy storage
and ...
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Owing to the unique two-dimensional (2D) planar
structure, graphene has demonstrated excellent
mechanical, electrical, chemical and thermal
superiorities, which ...

  

Environmental Considerations
in Graphene-Based Energy
Storage ...

As the world transitions toward more sustainable
energy sources, the demand for efficient energy
storage solutions has surged. Graphene, a two-
dimensional material made of a single layer of ...

  

Environmental and health
effects of graphene-family ...

At present, graphene-family nanomaterials
(GFNs), a class of similar graphene-like
structured materials with various sizes, layers,
surface chemistry, and defects, are ...

  

Graphene-Based Aerogels
Derived from Biomass for
Energy Storage ...

To resist the energy crisis and increasingly
environmental pollution, there is a great demand
for the development of sustainable materials for
use in high-performance energy ...
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Graphene and Environmental
Sustainability , Green ...

Graphene and Environmental Sustainability: A
New Material Leading the Green Future In the
face of climate change, resource scarcity, and
increasingly ...

  

Graphene for Energy Storage
and Conversion: ...

2D graphene materials possess excellent
electrical conductivity and an sp2 carbon atom
structure and can be applied in light and electric
...

  

Development of graphene-
based materials for energy
storage

Summary form only given. Energy is one of the
most important issues in this century. With the
rapid depletion of fossil fuel and increasingly
worsened environmental pollution caused by
vast ...

  

Metal-doped graphene
nanocomposites and their
application in energy storage

In the last few decades, graphene-based
nanocomposites have developed great interest in
research activities due to their unique properties
of catalysis, energy storage, ...
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Graphene-Metal oxide
Nanocomposites: Empowering
Next-Generation energy  

In conclusion, the review underscores the
potential of graphene-based metal oxide
composites as promising materials for next-
generation energy storage devices to meet ...

  

Functionalization of graphene-
based nanomaterials for
energy ...

In this review, we provide an overview of recent
developments in functionalized graphene-based
nanomaterials for energy and hydrogen storage
systems. First, ...

  

Graphene footprints in energy
storage systems--An overview

Abstract With the nanomaterial advancements,
graphene based electrodes have been developed
and used for energy storage applications.
Important energy storage devices ...
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3D graphene-based material:
Overview, perspective,
advancement, energy  

Over the last decade, 3D-graphene
nanomaterials have been developed to efficiently
use 2D-graphene nanosheets in applications like
energy storage, environmental ...

  

Recent advances in the
synthesis and application of
graphene ...

Abstract Aerogel materials have gained
considerable attention in recent years due to
their promising applications in environmental
and energy storage fields, owing to their ...

  

Unveiling the unique potential
of MXene with and without
graphene  

Solar thermal energy storage (TES) is an
outstanding innovation that can help solar
technology remain relevant during nighttime and
cloudy days. TES using phase change ...

  

Beware of graphene's huge
and hidden environmental ...

The associated ecotoxicity and health risks are
not fully understood. In China, local governments
herald graphene-manufacturing ...
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Environmental advantages and
current trends of graphene-
based ...

The major properties and production methods for
graphene along with the electrochemical energy
storage of graphene from structural and
interfacial engineering ...

  

Laser-induced graphene as a
"materials toolbox" for energy
storage  

Laser-induced graphene (LIG) has emerged as a
versatile, sustainable material for advanced
energy technologies, offering a scalable, catalyst-
free, and programmable ...

  

Graphene-based materials for
environmental applications: a
...

Abstract The recent discovery and synthesis of
graphene materials have led to many
applications in various fields such as medicine,
energy and environment.
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Industrial synthesis of energy
storage materials using CO

Carbon materials such as graphite are important
in energy storage technologies, but their mining
and/or synthesis can have large ...

  

Graphene Supercapacitors: Eco-
Friendly Energy Storage Or ...

The integration of graphene into supercapacitors
promises significant advancements in energy
storage, but it also raises concerns about
electronic waste pollution, ...

  

Research progress of graphene-
based nanomaterials for the
environmental  

Although graphene is a star material, many
reviews have introduced its use in terms of
energy, the research progress in the field of
environment, especially water pollution ...

  

Recent Developments of
Graphene-Based
Nanotechnology ...

On the other hand, energy storage devices such
as LIBs and graphene-based nanomaterials have
been used as cathode and anode materials to
offer high energy density and improved ...
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The role of graphene for
electrochemical energy
storage

Graphene is potentially attractive for
electrochemical energy storage devices but
whether it will lead to real technological progress
is still unclear. Recent applications of ...

  

Graphene materials in
pollution trace detection and
environmental  

This review article provides an overview of the
significant impact of graphene-based materials in
various areas. Regarding energy-related topics,
this article explores the applications of ...

  

Advanced Applications of
Carbonaceous Materials in ...

It is also advantageous that the sources of
carbon-based materials are economical, the
synthesis processes are comfortable, and the ...
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Environmental impacts of
graphene at industrial
production scale ...

The thermal exfoliation route has significantly
superior potential environmental performances
than the oxidation-reduction route in industrial
production of graphene. The ...

  

Graphene: A Path-Breaking
Discovery for Energy Storage
and  

The global energy situation requires the efficient
use of resources and the development of new
materials and processes for meeting current
energy demand. Traditional ...

  

Unveiling the unique potential
of MXene with and ...

Solar thermal energy storage (TES) is an
outstanding innovation that can help solar
technology remain relevant during nighttime and
cloudy ...
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