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Is MXene a good energy storage material?

Thanks to its adjustable interlayer distance,large specific surface area,abundant active sites,and diverse surface

functional groups,MXene has always been regarded as an excellent candidatefor energy storage

materials,including supercapacitors and ion batteries. Recent studies have also shown that MXen  Recent

Review Articles

 

What are the common configurations of MXene in current energy storage devices?

In Figure 1b, we summarized the common configurations of MXene in current energy storage devices. In

conventional energy storage devices, on both sides of the electrode material, MXene can be directly used as

the cathode or anode, or serve as substrate or host for the cathode and anode respectively.

 

Can MXene serve as an efficient hydrogen storage catalyst?

Recent studies have also shown that MXene can serve as an efficient hydrogen storage catalyst. This review

aims to summarize the latest research achievements in the field of MXene,especially its performance and

application in energy storage. Different synthesis techniques have different effects on the energy storage

performance of MXene.

 

How synthesis methods affect the energy storage performance of MXene?

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 MXene research.

 

What is the charge storage mechanism of MXene?

Typically,in both organic and aqueous systems,the CV curve exhibits a pair of weak reversible redox peaks or

a rectangular curve covering a large voltage window,so the charge storage mechanism of MXene is defined as

intercalated pseudocapacitance.

 

Can MXene be used in energy storage fields involving catalytic behaviors?

The mediocre adsorption of defect sites or surface functional groups in the bulk phase promotes the

application of MXene in energy storage fields involving catalytic behaviors.

These methods play a significant role in understanding the properties and energy storage mechanisms of novel

MXene and its hybrid materials. In MXenes with M 4 X 3 composition and thicker layers, the M atoms in the

inner layers are generally considered to be electrochemically inactive, in contrast to the M atoms in the outer

layers.

A growing family of MXenes, i.e., layered transition metal carbides and/or nitrides, has been becoming an
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important candidate of electrode material for new-concept energy storage devices due to their unique

properties.This article timely and comprehensively reviewed state-of-the-art progress on electrochemical

performance and mechanism of MXenes and their ...

Finally, the critical outlook and perspective for the MXene progress for applications in energy applications are

also described. The crystal structures of MXene, (a) M3A2Tx, and (b) M2ATx.

This is not favorable for large-scale MXene material preparation. Second, there are certain limitations and

issues in the energy storage mechanism of MXene electrodes. MXene has the EDLC energy storage

mechanism in alkaline or neutral aqueous electrolytes. The energy density of the EDLC mechanism is limited

by the surface area of the electrode.

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 ...

Among them, the layered superstructure MXene/Si@SiO x @C has wonderful Li storage performance (as

shown in Fig. 9 h and i), which is attributed to the autoadjustable function of the MXene layer spacing, that is,

during the discharging process, the lithiation of Si-based active material led to an increase of the interlayer

spacing; while in the ...

The outstanding electrical conductivity and high specific capacitance of 2D Ti3C2Tx MXene have made them

promising materials for a wide range of applications including wearable electronics, energy ...

Besides, energy storage systems the partially oxidized MXene has been proven as catalyst for energy

conversion, specifically for hydrogen (H 2) via photocatalysis. In this regard, Wang et al. [128] treated Ti 3 C

2 MXene to oxidation in water at a temperature of 60 &#176;C for varying durations, resulting in the

formation of TiO 2 /Ti 3 C 2 on ...

MXene nanomaterials have attracted great interest as the electrode of supercapacitors. However, its energy

storage mechanisms in organic electrolytes are still unclear. This work investigated the size effect of cations

(i.e., Li+, Na+, K+, and EMIM+) on the capacitive behaviors of MXene-based supercapacitors. The

experimental results demonstrate that the ...

To date, various MXene-based materials, such as PEG filled MXene aerogel [116], PU/MXene composite

[117], phosphorus-modified stearyl alcohol/MXene [118], have been fabricated for obtaining

high-performance PCMs, indicating the high promise of MXene materials for phase change thermal energy

storage and utilization. Nevertheless, much endeavor ...
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To resolve the above issues, various strategies, including compositing, atomic doping, and intercalation, have

been proposed. However, compositing MXene with materials such as metal oxides or conducting polymer

enhances the capacitances but increases the preparation complexity [[17], [18], [19], [20]].Atomic doping

introduces nitrogen or boron, optimizing ...

The findings clarify how metal cation intercalation affects MXene performance, providing insights for

designing MXene-based electrodes in energy storage applications. Introduction Electrochemical energy

storage devices such as batteries and supercapacitors (SCs) are becoming increasingly crucial for various

applications, from portable ...

The development of macroporous 3D MXene films open new avenues for constructing other MXene-based

materials for applications including energy storage, environmental, and biomedical fields, catalysis etc. ...

Another important point is the rational understanding of the ion dynamics and charge storage mechanism

between MXene sheets ...

In the past decade, MXenes, a new class of advanced functional 2D nanomaterials, have emerged among

numerous types of electrode materials for electrochemical energy storage devices. MXene and their

composites have opened up an interesting new opportunity in the field of functional materials, owing to their

transition metal nitrides/carbides ...

1 Introduction. Since their discovery in 2011, 2D transition metal carbides or carbonitrides (MXenes) [1, 2]

became a focal point of nanomaterials, notably for electrochemical energy storage. [3-6] The general formula

of MXene is M n +1 X n T x (n = 1-3), where M represents an early transition metal, X is carbon and/or

nitrogen, and T x stands for the ...

The recent progress of DFT in MXene based materials used for electrocatalysis and energy storage is

summarized. Combined with machine learning, the electronic properties of MXene materials can be analyzed

and new MXene materials will be designed and screened by interpreting the physicochemical properties and

revealing the intrinsic mechanism of MXene ...
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