
APPLICATIONS OF 2D MXENES IN
ENERGY CONVERSION AND
STORAGE SYSTEMS

What is 2D MXene?

MXene is one of the fast-growing family of 2D materials that exhibits remarkable physiochemical properties

that cater numerous applications in the field of energy and storage. This review comprises the significant

advancement in the field of 2D MXene and discusses the evolution of the design, synthetic strategies, and

stability.

Are 2D MXenes efficient and economical nanomaterials for future energy applications?

In this review,we discuss how 2D MXenes have emerged as efficient and economical nanomaterials for

future energy applications. We highlight the promising potential of these materials in energy conversion and

storage applications,such as water electrolyzers,lithium ion batteries,and supercapacitors.

Why is MXene a popular 2D material?

Two-dimensional materials have gained immense attention for technological applications owing to their

characteristic properties. MXene is one of the fast-growing family of 2D materials that exhibits remarkable

physiochemical propertiesthat cater numerous applications in the field of energy and storage.

What are MXenes used for?

The review then discusses the mechanical,electrical,optical,and electrochemical properties of MXenes. The

focus then turns to their exciting potential in energy storageand conversion. Energy storage applications

include electrodes in rechargeable lithium- and sodium-ion batteries,lithium-sulfur batteries,and

supercapacitors.

Why are 2D MXenes so popular?

In contrast to MAX phases,2D MXenes are in high demand for energy storage applications. This is due to

their large specific areas for providing redox sitesas well as their suitable interlayer spacings,which allow ion

intercalation and deintercalation.

Are two-dimensional MXenes suitable for energy storage?
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Two-dimensional MXenes for energy storage. Chem. Eng. J.338, 27-45 (2018). Lim, K. R. G. et al. Rational

design of two-dimensional transition metal carbide/nitride (MXene) hybrids and nanocomposites for catalytic

energy storage and conversion.

These benefits of MXene make them, compared to

other 2D materials such as graphene, a promising

material for transparent conductive coatings, energy

storage, and photothermal conversion systems [49],

[91], [116]. For instance, the spin coating of the

MXenes dispersion leads to extremely conductive

transparent films, which showed brilliant 

Moreover, most 2D materials own enriched

channeled networks for planer diffusion to store the

charge carrier ions within the layered structure,

contributing as efficient electrode material in

electrochemical energy storage applications [34],

[35], [36].Nevertheless, the electrochemical

performance of these 2D materials is affected by the

intrinsic spacing between adjacent layers, ???
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MXene/TMD hybrid electrodes have been

demonstrated to be promising for energy storage

and conversion applications, with potential

applications in Na-ion and Na-O 2 batteries [81].

MoS 2 ???

The improvement of two-dimensional (2D)

profoundly effective cathode materials is the way to

new research in the fields of energy transformation

as well as energy storage devices. MXenes, another

fascinating group of 2D transition metal carbides,

nitrides and carbo-nitrides has gained impressive

consideration because of their phenomenal 

MXenes, known as two-dimensional (2D)

transition-metal carbides, nitrides, and carbonitrides,

have emerged as desirable candidates for aqueous

energy storage applications [7, 8] enes are typically

derived from the corresponding layered precursors

called M n+1 AX n (n = 1-4) [9, 10].MAX-phase

compounds have a hexagonal crystal structure

consisting of n+1 ???
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Transition metal carbides and nitrides (MXenes), a

family of two-dimensional (2D) inorganic

compounds, are materials composed of a few

atomic layers of transition metal carbides, nitrides,

or carbonitrides. Ti3C2, the first 2D layered MXene,

was isolated in 2011. This material, which is a

layered bulk material analogous to graphite, was

derived from its 3D phase, ???

Transition metal carbides and nitrides (MXenes), a

family of two-dimensional (2D) inorganic

compounds, are materials composed of a few

atomic layers of transition metal carbides, nitrides,

or carbonitrides. Ti3C2, the first 2D layered MXene,

was isolated in 2011. This material, which is a

layered bulk material analogous to graphite, was

derived from its 3D phase, ???

However, the intermittent nature of these energy

sources requires the development of efficient

energy storage and conversion systems.

Electrochemical energy storage/conversion devices,

including Li-ion batteries (LIBs), non-Li-ion batteries,

supercapacitors (SCs), and electrocatalytic water

splitting have been considered promising solutions

for 
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Applications of 2D MXenes in energy conversion

and storage systems. Jinbo Pang??  ab, Rafael G.

Mendes??  ac, Alicja Bachmatiuk acd, Liang Zhao

c, Huy Q. Ta c, Thomas Gemming a, Hong Liu * be,

Zhongfan Liu * cf and Mark H. Rummeli * acd a The

Leibniz Institute for Solid State and Materials

Research Dresden (IFW Dresden), Helmholtzstr.

20, Dresden, D-01069, Germany b ???

Transition metal carbide/nitride (MXene) is an

emerging two-dimensional (2D) material in the field

of energy storage and conversion due to the unique

2D structure and high ionic conductivity property,

which has been ???

REVIEW ARTICLE OPEN Prospects challenges

and stability of 2D MXenes for clean energy

conversion and storage applications Anha Bhat1,6,

Shoaib Anwer 2,6, Kiesar Sideeq Bhat3, M. Infas H.

Mohideen 4 
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MXene has garnered widespread recognition in the

scientific community due to its remarkable

properties, including excellent thermal stability, high

conductivity, good hydrophilicity and dispersibility,

easy processability, tunable surface properties, and

admirable flexibility. MXenes have been categorized

into different families based on the number of M and

X layers ???

The review then discusses the mechanical,

electrical, optical, and electrochemical properties of

MXenes. The focus then turns to their exciting

potential in energy storage and conversion. Energy

storage applications include electrodes in

rechargeable lithium- and sodium-ion batteries,

lithium-sulfur batteries, and supercapacitors.

Transition metal carbides and nitrides (MXenes), a

family of two-dimensional (2D) inorganic

compounds, are materials composed of a few

atomic layers of transition metal carbides, nitrides,

or carbonitrides. Ti3C2, the first 2D layered MXene,

was isolated in 2011. This material, which is a

layered bulk materi
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MXenes, the largest and most diverse group of

emerging two-dimensional materials, have

potentials across multiple applications. The

increasing attention is driven by the fascinating

tunable surface properties, and synergetic chemistry

facilitated by the presence of multiple chemical

bonds dominated by covalent and metallic bonds

between transition metals ???

Two-dimensional materials have gained immense

attention for technological applications owing to their

characteristic properties. MXene is one of the

fast-growing family of 2D materials that exhibits

remarkable physiochemical properties that cater

numerous applications in the field of energy and

storage. This review comprises the significant

advancement in the field of 2D ???

Downloadable! As newly emerged 2D layered

transition metal carbides or carbonitrides, MXenes

have attracted growing attention in energy

conversion and storage applications due to their

exceptional high electronic conductivity, ample

functional groups (e.g., -OH, -F, -O), desirable

hydrophilicity, and superior dispersibility in aqueous

solutions.
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Energy storage applications include electrodes in

rechargeable lithium- and sodium-ion batteries,

lithium???sulfur batteries, and supercapacitors. In

terms of energy conversion, photocatalytic fuel ???

The most encouraging prospect of energy storage

gadgets is batteries and supercapacitors to

overcome the need for energy. The environmental

problems presently captivate a huge interest in

scientific awareness. The improvement of

two???dimensional (2D) profoundly effective

cathode materials is the way to new research in the

fields of energy ???

The potential of MXenes for the photocatalytic

degradation of organic pollutants in water, such as

dye waste, is addressed, along with their promise as

catalysts for ammonium synthesis from nitrogen.

Transition metal carbides and nitrides (MXenes), a

family of two-dimensional (2D) inorganic

compounds, are materials composed of a few

atomic layers of ???
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The synchronous harvesting and conversion of

multiple renewable energy sources for chemical fuel

production and environmental remediation in a

single system is a holy grail in sustainable energy 

As newly emerged 2D layered transition metal

carbides or carbonitrides, MXenes have attracted

growing attention in energy conversion and storage

applications due to their exceptional high 

The review then discusses the mechanical,

electrical, optical, and electrochemical properties of

MXenes. The focus then turns to their exciting

potential in energy storage and conversion. Energy

storage applications include electrodes in

rechargeable lithium- and sodium-ion batteries,

lithium-sulfur batteries, and supercapacitors.
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As newly emerged 2D layered transition metal

carbides or carbonitrides, MXenes have attracted

growing attention in energy conversion and storage

applications due to their exceptional high electronic

conductivity, ample functional groups (e.g., -OH, -F,

-O), desirable hydrophilicity, and superior

dispersibility in aqueous solutions. The significant

advantages of ???

As newly emerged 2D layered transition metal

carbides or carbonitrides, MXenes have attracted

growing attention in energy conversion and storage

applications due to their exceptional high electronic

conductivity, ???

for future advancements in the MXenes and energy

storage/ conversion applications. 1. Introduction The

exploration and utilization of renewable energy

sources, such as wind and solar power, are gaining

increasing attention. However, the intermittent

nature of these energy sources requires the

development of efficient energy storage and 
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Recently a new, large family of two???dimensional

(2D) early transition metal carbides and

carbonitrides, called MXenes, was discovered.

MXenes are produced by selective etching of the A

element from the MAX phases, which are

metallically conductive, layered solids connected by

strong metallic, ionic, and covalent bonds, such as

Ti2AlC, Ti3AlC2, and Ta4AlC3. MXenes ???
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