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Two-dimensional (2D) transition metal carbides and

nitrides, known as MXenes, are a large family of 2D

materials. Although the first MXene was discovered

in 2011 without any prior prediction of 

Since their discovery in 2011, 2D transition metal

carbides, nitrides, and carbonitrides, known as

MXenes, have attracted considerable global

research interest owing to their outstanding

electrical conductivity coupled with light weight,

flexibility, transparency, surface chemistry tunability,

and easy solution processability.

2D transition metal carbides, nitrides, and

carbonitrides, known as MXenes, were discovered

in 2011 and have grown to prominence in energy

storage, catalysis, electromagnetic interference

shielding, wireless communications, electronic,

sensors, and ???
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ScienceDirect. Advanced Powder Materials. Volume

3, Issue 6, December 2024, 100246. Heteroatom

doping in 2D MXenes for energy storage/conversion

applications. Author links open  Abstract. MXenes

(inorganic metal carbides, nitrides, and

carbonitrides) are currently the rising star of

two-dimensional (2D 

Since the synthesis of Ti 3 C 2 was reported in

2011, we have seen tremendous growth in research

on synthesis, characterization, and applications of

two-dimensional (2D) carbides and nitrides named

MXenes. It was, in fact, an article in ACS Nano in

2012 that reported the syntheses of M 2 X, M 3 X 2,

and M 4 X 3 and announced the birth of an entirely

new large ???

A family of 2D transition metal carbides and nitrides

known as MXenes has received increasing attention

since the discovery of Ti 3 C 2 in 2011. To date,

about 30 different MXenes with well-defined

structures and properties have been synthesized,

and many more are theoretically predicted to exist.
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The family of two-dimensional (2D) transition-metal

carbides, carbonitrides, and nitrides, known as

MXenes, has grown from a single composition in

2011 to a ~50-composition family. With a large

number of possible transition metals and their

combinations, four possible 2D thickness ranges for

a single 2D flake, tunable surface chemistry and the

capability for hosting ???

Interest in transition metal carbides and nitrides has

been aroused by their promising properties that

make them potential substitutes for Pt-group metals

as catalysts for the hydrogen evolution reaction.

MXenes are a large family of two-dimensional (2D)

metal carbides and nitrides having a structure

consisting of two or more layers of transition metal

(M) atoms packed into a honeycomb-like 2D lattice

that are intervened by carbon and/or nitrogen layers

(X atoms) occupying the octahedral sites between

the adjacent transition metal layers (1, 2).

(C) 2025 Solar Energy Resources 3 / 9 Web: https://www.gebroedersducaat.nl



2D METAL CARBIDES AND
NITRIDES MXENES FOR ENERGY
STORAGE PDF

Two-dimensional (2D) MXenes (transition metal

carbides and nitrides) have gained immense

attention in energy storage applications due to their

tunable surface properties, broad adsorption (Ultra

violet to Near infrared) ability, specific layered

structure, superior spin-orbit coupling, etc. Various

structures of MXenes (2D layers to quantum dots)

have been studied ???

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. Ti 3 C 2, the first 2D layered

MXene, was

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,

???
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electrically conductive MXenes show promise in

electrical energy storage, electromagnetic

interference shielding, electrocatalysis, plasmonics

and other applications. Abstract The family of 2D

transition-metal carbides, carbonitrides and nitrides

(collectively referred to as MXenes) has expanded

rapidly since the discovery of Ti 3C

MXenes are layered two-dimensional (2D) materials

discovered in 2011 (Ti 3 C 2 X) and are otherwise

called 2D transition metal carbides, carbonitrides,

and nitrides. These 2D layered materials have been

in the limelight for a decade due to their interesting

properties such as large surface area, high ion

transport, biocompatibility, and low diffusion barrier.

The etching process is explained in Fig. 3.2, where

the layers of transition metal carbides or nitrides (M

n+1 X n) are incorporated within the layers of

chemically active pure A-group elements to form the

precursor MAX phases (A is groups 13 and 14

element) [].Generally, MXenes are obtained by

etching reactive A-layers from these MAX phases [].
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In this Review, we present the synthesis, structure

and properties of MXenes, as well as their energy

storage and related applications, and an outlook for

future research. The family of 2D ???

The novel two-dimensional transition metal carbides

or nitrides (MXenes) have attracted more attention

in both academia and industry due to their distinct

mechanical, electrical, and electrochemical

properties.  2D metal carbides and nitrides

(MXenes) for energy storage. Nat. Rev. Mater., 2

(2017), p. 16098. View in Scopus Google Scholar [2

Two-dimensional (2D) transition metal carbides and

nitrides, known as MXenes, are a large family of 2D

materials. Although the first MXene was discovered

in 2011 without any prior prediction of their

existence, the family has grown significantly, both

from the chemistry and application perspectives.

There are about thirty stoichiometric MXene

compositions reported and many ???
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Recent conceptual advances in applying MXenes

and their nanocomposites in electrocatalysis and

conventional heterogeneous catalysis are

highlighted and the nature of active sites in the

MXene-based catalysts are discussed. MXenes, a

bourgeoning class of 2D transition metal carbides,

are of considerable interest in catalysis due to their

rich surface chemistry, tunable ???

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. Ti 3 C 2, the first 2D layered

MXene, ???

The family of two-dimensional (2D) transition-metal

carbides, carbonitrides, and nitrides, known as

MXenes, has grown from a single composition in

2011 to a ~50-composition family. With a large

number of possible transition metals and their

combinations, four possible 2D thickness ranges for

a single 2D flake, tunable surface chemistry and the

capability for hosting ???
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4. Conclusions Transition metal carbides (TMCs)

and nitrides (TMNs) have been extensively

investigated for applications in energy devices as

electrode materials such as low temperature fuel

cells. TMCs seem to suit for low temperature fuel

cell application according to the results of such

studies as well as their electrocatalytic properties.

MXenes are categorized as early transition metal

carbides and nitrides. MXenes are obtained by

etching and chemical exfoliation of layered carbides

in MAX phases, where M is the early transition

metal, A is the IIIA and IVA group elements such as

aluminum (Al) or silicon (Si) and X represents

carbon or nitrogen atom and the suffix "ene 

Two-dimensional transition-metal carbides and

nitrides (MXenes) are a large family of materials

actively studied for various applications, especially

in the field of energy storage.  V. Malgras, Y.

Sugahara, Y. Yamauchi, Electrochemical energy

storage performance of 2D nanoarchitectured hybrid

materials. Nat. Commun.12, 3563 (2021). Crossref 
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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  Download Free PDF. Applications of 2D

MXenes in energy conversion and storage systems.

Jinbo 

Group 4???6 transition metal carbides and nitrides

were explored in the twentieth century as

high-temperature, hard, chemically stable, and

wear-resistant materials [].Exploration of their

energy storage applications started with the

discovery of their catalytic behavior in the 1970s [],

and since then several nanostructure designs have

been proposed, taking small ???
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