
MXENE 2D LAYERED ELECTRODE
MATERIALS FOR ENERGY
STORAGE

The overconsumption of fossil fuels is leading to

worsening environmental damage, making the

generation of clean, renewable energy an absolute

necessity. Two common components of

electrochemical energy storage (EES) devices are

batteries and supercapacitors (SCs), which are

among the most promising answers to the

worldwide energy issue. In this ???

MXenes, a new class of two-dimensional advanced

functional nanomaterials, have been widely

researched in the past decade for applications in

diverse fields including clean energy and fuels

production. The unique layered structures of

MXenes simultaneously enhance electrolyte ion

transport and provide transition metal active redox

sites on the surface. These ???

Two-dimensional (2D) materials have been playing

their role in providing enough surface area to

fabricate high-storage supercapacitors for many

decades. 6???9 Also, their high flexibility paved a 
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MXenes are considered as a new class of 2D

layered materials.  The reduction in activation

energy and improved hydrogen storage capacity in

LiBH 4 /Ti 3 C 2 composite may be due to layered

active Ti containing Ti 3 C 2 MXene.  Study of 2D

MXene Cr 2 C material for hydrogen storage using

density functional theory. Appl. Surf. Sci., 389 

MXene, like their other 2D material counterparts,

has exceptional electrical, electrochemical,

mechanical and structural properties which make

them a formidable candidate for electrode materials

in energy storage systems like rechargeable

lithium-ion batteries, supercapacitors and

microsupercapacitors.

It is also possible to synthesize MXenes from

non-MAX-phase precursors 39???41.Mo 2 CT x is

the first MXene of this kind that was made by

etching Ga layers from Mo 2 Ga 2 C (Refs

39,40).This phase 

(C) 2025 Solar Energy Resources 2 / 9 Web: https://www.gebroedersducaat.nl



MXENE 2D LAYERED ELECTRODE
MATERIALS FOR ENERGY
STORAGE

The development of two-dimensional (2D)

high-performance electrode materials is the key to

new advances in the fields of energy conversion

and storage. MXenes, a new intriguing family of 2D

transition metal carbides, nitrides, and carbonitrides,

have recently received considerable attention due to

their unique combination of properties such as high

electrical ???

A new, sizable family of 2D transition metal

carbonitrides, carbides, and nitrides known as

MXenes has attracted a lot of attention in recent

years. This is because MXenes exhibit a variety of

intriguing physical, chemical, mechanical, and

electrochemical characteristics that are closely

linked to the wide variety of their surface

terminations and elemental compositions. ???

In this paper, Ti MXene nanoparticles were

synthesized by a facile solvent exfoliation method

and used to construct metal oxide/Ti

heterostructures. When these heterostructures were

used as photoanodes for photoelectrochemical

water splitting, significantly improved photoactivity

and stability were achieved.
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Transition metal carbides, nitrides, and

carbonitrides, also termed as MXenes, are included

in the family of two-dimensional (2D) materials for

longer than ten years now [1].The general chemical

formula associated with MXene is M n+1 X n T x in

which, X represents carbon or/and nitrogen, M

represents early transition metal, and T x represents

surface termination ???

Due to their high electrical conductivity and large

surface area, MXene-based electrodes can provide

faster charge???discharge rates and higher energy

storage capacity than conventional 2D materials

including graphene, etc. MXenes surpass graphene

in various aspects, offering intrinsic hydrophilicity for

better and stable dispersions, a tunable 

MXene, a layered 2D transition metal carbide,

nitride or carbonitride, exfoliated from its parent

MAX phase by selective chem. etching of covalently

bonded A layer has become the most emerging

material today for energy storage applications. The

2D layered structure, at. layer thickness, high cond.,

tunable surface functional groups, superior 
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MXenes???A new class of 2D layered materials:

Synthesis, properties, applications as

supercapacitor electrode and beyond  The

intercalation/ deintercalation of cations happening

between the layers of MXene have a major

contribution in energy storage applications. MXene

can effectively be used as the negative electrode in

the asymmetric 

Due to its special structure and properties, Mxenes

can also be used as electrode materials for energy

storage systems (Scheme 1). Download: Download

high-res image (826KB) Download: Download

full-size image;  MXene???2D layered electrode

materials for energy storage. Progress in Natural

Science: Materials International, 28 (2018), pp.

133-147.

1 Introduction. Nowadays, energy storage devices

(ESDs) are playing a crucial role in smart

electronics and wearable textiles. Rechargeable

batteries (including Li, Na, K, Zn-ions) as well as

supercapacitors are being considered as promising

energy storage devices for sustainable development

of smart electronics. 1-7 While batteries are known

for their high energy density, ???
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Recently, a class of 2D early transition metal

carbides, nitrides or carbonitrides, also known as

MXene, have been prepared by selectively

extracting the "A" elements from their corresponding

three-dimensional (3D) MAX phases [13], [14], [15],

[16].The chemical stoichiometry of MAX is M n +1

AX n (n = 1, 2 or 3) consisting of early transition

metal "M", ???

In 2011, a burgeoning family of 2D transition metal

carbides, nitrides, and carbonitrides (MXene) has

emerged. The suffix of "ene" is aimed at building a

connection with other similar 2D materials such as

graphene, phosphorene, silicene, etc [5] ene can be

obtained from the layered MAX phase precursors by

the etching of the A element.

Two-dimensional (2D) titanium carbide Ti 3 C 2

(MXene) is exemplified as the promising electrode

material for supercapacitors. MXene was derived by

etching of Al-layer from MAX phase (Ti 3 AlC 2),

and MoS 2 was confined on MXenes through

incipient wet impregnation of MoS 2 precursor. The

prepared MXene and MoS 2 /MXene materials were

characterized by ???
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On this aspect, 2D MXenes with a multi-layered

structure and higher metallic conductivity can

enhance the charge storage capability in a short

time via significant intercalation of ions between the

multilayers of MXene-based electrodes providing an

ideal candidate for MSC electrode material

applications [91,99].

By summarizing all the above details of each

MXene-based energy storage device, MXene SCs

show both pseudocapacitive and electric

double-layer mechanisms. Considering the factors

of eco-friendliness, availability, cost-effectiveness,

and high capacitance, Ti-based MXenes (Ti 2 CT x

and Ti 3 C 2 T x) are more popular among SCs and

metal-ion 

Vanadium carbide-MXene (V 2 CT x) is considered

a rising star among 2D materials and is an ideal

electrode material for energy storage due to its

unique features.However, oxidation and layer

restacking can impair specific capacity (C s) and

cycling performance nsidering this challenge, we

have developed a composite material consisting of

amorphous nickel boride (Ni ???
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MXenes are widely used as electrode material in

energy storage applications,  Tang, H. et al.

MXene???2D layered electrode materials for energy

storage. Progress Nat. Science: Mater.

In one sentence, MXene's worth as a reliable

electrode for electrochemical energy storage

devices has been proven by tackling various

obstacles and this trend is expected to continue in

the future. Therefore, we are hopeful that MXene

will realize its true potential by bringing 2D materials

to the industrial-scale application.

Therefore, MXenes are promising candidates as

electrodes for energy storage applications. Gogotsi

et al. demonstrate both the spontaneous and

electrochemical intercalation of cations, including

Na +, K +, NH 4 +, Mg 2+, and Al 3+, from aqueous

salt solutions between 2D Ti 3 C 2 MXene layers

(Fig. 16.5a) .
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MXene, an emerging family of two-dimensional

(2-D) material, has shown outstanding electronic

properties and promise for the applications on

energy storage and conversion. In this paper, Ti

MXene nanoparticles were synthesized by a facile

solvent exfoliation method and used to construct

metal oxide/Ti heterostructures.

(C) 2025 Solar Energy Resources 9 / 9 Web: https://www.gebroedersducaat.nl


