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The first MXene member is titanium carbide (Ti 3 C 2 T x) prepared by immersing the Ti 3 AIC 2 powder in
50 wt.% HF solution. 46 Right afterward, Ti 3 C 2 T x has quickly attracted much research attention in many
areas focusing on synthesis routes, properties and applications. 48, 86-89 To date, Ti 3 C 2 T x is the most
widely studied M Xene....

MXene is rising as a versatile two-dimensional material (2DM) for electrochemical energy storage devices.
M Xene has boosted the performance of supercapacitors thankstoiits...

The energy density of MXene remains relatively low, so it is necessary to enhance the structural design of
MXene by enlarging and utilizing the space between each of its layers, matching the radius of the ions
diffused in the electrolyte as much as possible, maximize the energy storage performance of MXene, establish
the influence of MXene's ...

Pang, S. Y. et a. Universal strategy for HF-free facile and rapid synthesis of two-dimensional MXenes as
multifunctional energy materials. J. Am. Chem. Soc.141, 9610-9616 (2019). This study highlights the green
synthesis of MXenes with athermal-assisted electrochemical etching protocol based on the HF-free etchant.

Associated with the rapid development of 2D transition metal carbides, nitrides, and carbonitrides (M Xenes),
MXene derivatives have been recently exploited and exhibited unique physical/chemical properties, holding ...

Besides the various other advantages such as van-der-Waals interaction, large surface area, and potentia to
engineer material properties via hybrid formation, the MXene family of materials is a potential candidate in
the field of energy storage and conversion, EMI shielding, electro-catalysis, optoelectronics, plasmonics,
sensors, biochemistry ...

Since larger cations presence reduces the specific capacitance because a dead volume can be created in the
electrode. Therefore, for some applications, larger interlayer spacing is not useful because the larger interlayer
spacing between the M Xene layersis not better energy storage and conversion applications.

The excellent physical and chemical properties of MXene make it as an ideal substrate for energy storage
applications. For example, silicon has low working voltage and high theoretical specific capacity [59, 60]. ...
This review summarizes some of the latest developments of MXene in the energy storage field, including
LIBs, SIBs, LSBsand SCs.

Although the progress in MXenes for energy applications has been reviewed and reported in the open
literature, both the data and documents are scattered and less comprehensive. For instance, more recently, Li
and Du summarized MXene-based fibers for flexible energy storage devices, which is too brief and
incomprehensive [23].
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Abstract The development of two-dimensiona (2D) high-performance electrode materials is the key to new
advances in the fields of energy storage and conversion. As a novel family of 2D layered materias, M Xenes
possess distinct structural, electronic and chemical properties that enable vast application potential in many
fields, including batteries, supercapacitor and ...

The overconsumption of fossil fuelsis 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...

Different synthesis techniques have different effects on the energy storage performance of MXene. In this
review, various common synthesis methods and the latest innovations in synthesis methods are discussed.
MXene is prone to oxidation, and how to resist oxidation is also an important topic in M Xene research.

Firstly, an introduction of the V-based MXene and its derivatives along with their synthetic methodologies is
provided, then we summarize their applications in specific energy storage devices, such as metal (Li, Na, K,
Mg, Zn and Al) ion batteries, lithium-sulfur batteries, supercapacitors and metal-ion capacitors.

Recent studies have aso shown that M Xene can serve as an efficient hydrogen storage catalyst. This review
aims to summarize the latest research achievementsin the field of MXene, especially its performance and ...

The application of MXene in energy storage system components has been widely explored. However, the
mechanism of performance promotion is complex, especialy for the application of hybrid materials. The
advantages brought by generalized heterostructures, in addition to the complementary advantages of the
two-phase materials, should be further ...

Nevertheless, the investigations on MXene for electrochemical energy storage are rapidly proceeding and
important breakthroughs have emerged very recently. Thus, a new review including the latest progress for the
application of MXeneto ...

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 material (PCM) is an avant-garde solution
for a clean and renewable energy transition. The present study unveils the unique potential of MXene as a
performance enhancer in lauric acid ...

Unsustainable fossil fuel energy usage and its environmental impacts are the most significant scientific
challenges in the scientific community. Two-dimensional (2D) materials have received a lot of attention
recently because of their great potential for application in addressing some of society"s most enduring issues

with renewable energy. Transition metal ...

3 &#0183; It aso explores the potential applications of COF@M Xene in the field of new energy, such as the
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production of clean energy, electrochemical energy storage, and addressing ...

This conductivity enhancement facilitates efficient charge transport within the electrode, leading to improved
performance in energy storage devices [102, 103]. The high surface area of MXene alows for a higher
guantity of active sites available for charging/discharging, resulting in enhanced energy storage capacity.

They have been used in energy storage, biology, sensors, catalysis, optics, electromagnetic shielding, etc.
18-24 These unique properties enable MXene to serve asthe ...

Energy storage mechanism & application of Mxene-based materials have been thoroughly covered. ... feature
both energy storage techniques [6]. MXene materials are strong contenders for electrode applications in a
variety of energy storage devices due to their exceptional mix of high conductivity, large surface area, variable
surface chemistry ...

Recent studies have also shown that M Xene can serve as an efficient hydrogen storage catalyst. This review
aims to summarize the latest research achievements in the field of MXene, especialy its performance and
application in energy storage. Different synthesis techniques have different effects on the energy storage
performance of M Xene.

The objective of this review is to provide guidance to researchers on fostering M4X3 MXene-based
nanomaterials, not only for energy storage devices but also for broader applications. M Xene has garnered
widespread recognition in the scientific community due to its remarkable properties, including excellent
thermal stability, high conduct

MXenes have been largely investigated in energy storage applications since their discovery due to their
outstanding electrical and electronic properties. The atomic thickness, crystalline nature, and layered structure
of MXene facilitate a high specific surface area, a low energy barrier for electron transport, and a short
ion-diffusion path ...

Integrative Energy Storage Solutions: MXenes offer a platform for integrated energy storage solutions that
extend beyond conventional batteries to catalysis, sensors, and electronics. As researchers focus on
MXene-based supercapacitors, hybrid systems, and beyond, there is a remarkable opportunity to create
versatile devices with high power and ...

3 &#0183; This review initiates with an exploration of the primary methodologies for synthesizing COF and
MXene composites. Subsequently, it outlines the diverse applications of COF and MXene in energy storage,
energy conversion, and environmental conservation. Lastly, it discusses the primary obstacles and future
trajectories within these domains.

Therefore, to explore the MXene materials’ potential as an emerging electrode material for energy storage
applications, a much-focused examination is required. MXenes (pronounced "maxenes') are a type of
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two-dimensional (2D) materials that have been researched for usage as electrode material in storage devices,
including supercapacitors and ...

The desire for increased complexity and efficiency is critical in the field of cutting-edge technology, which
includes smart gadgets, electric and hybrid cars, and green energy storage systems [1].Since, the first reported
MXene synthesis of two-dimensiona (2D) Ti 3 C 2 nanosheets, multilayer structures, and conical scrolls
through the exfoliation of Ti 3AIC 2 at ...

This topical review focusses on the recent developments in MXenerelated materials with multiple
functionalities pertaining to energy storage in the form of advanced supercapacitors and new-generation
batteries. We try to concisely explain MXene's role in pushing energy storage devices towards higher

performance and inspiring new architectures ...

This review article underlines the most recent research advances on 2D MXene materias for clean energy
conversion via electrocatalysis and photo-electrocatalysis namely ...
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