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Overview

This review provides a comprehensive overview of the experimental and
computational techniques employed in the synthesis, characterization, coating
techniques and performance optimization of MXene additive in electrodes,
hole transport layer (HTL), electron transport layer (ETL) and. MXenes are a
class of two-dimensional nanomaterials with exceptional tailor-made
properties, making them promising candidates for a wide variety of critical
applications from energy systems, optics, electromagnetic interference
shielding to those advanced sensors, and medical devices. Owing to its. This
review summarizes applications and developments of MXenes in solar cells by
far. The issues needing to be addressed for performance improvement of the
related solar cells are discussed. Suggestions are given for pushing
exploration of MXenes’ application in solar cells. Application of. MXenes are
two-dimensional (2D) transition metal carbides, carbonitrides, and nitrides,
often terminated with functional groups such as oxygen, hydroxyl, or fluorine,
which enhance their hydrophilicity. These materials are derived from the
selective etching of 'A' element atomic layers from MAX. Integrating MXene
into perovskite solar cells (PSCs) has heralded a new era of efficient and
stable photovoltaic devices owing to their supreme electrical conductivity,
excellent carrier mobility, adjustable surface functional groups, excellent
transparency and superior mechanical properties. This. 
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MXenes for Solar Cells , Nano-Micro
Letters 

Application of two-dimensional MXene materials
in photovoltaics has attracted increasing
attention since the first report in 2018 due to
their metallic electrical conductivity, high carrier
mobility, ...

  

Advancements, prospects, and
challenges in the synthesis and

In this work, we present the methods of MXene
preparation, computational analyses, and the
resulting morphology and electrical properties.
The findings from both computational and ...

  

MXene Based Nanocomposites for
Recent Solar Energy Technologies

This article discusses the design and preparation
of a modified MXene-based nanocomposite for
increasing the power conversion efficiency and
long-term stability of perovskite solar cells.

  

A review of 3D porous MXene
architectures: Design strategies and

This provides the potential to create 3D MXene-
based architectures with various complexity and
practicality; 4) the 3D conductive structure
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allows MXene electrodes to be unaffected ...

  

An overview on synthesis of MXene
and MXene based ...

This review focuses on diversified synthesis
approaches for converting MAX phase to MXene,
and also discuss methods for preparing MXene
composites with carbon, oxides, transition ...

  

Advancements, prospects, and
challenges in the synthesis and ...

This review focuses on the synthesis methods,
properties, and applications of MXene. It
elaborately discusses both computational and
experimental methods, examining how these ...

  

MXene Based Nanocomposites for
Recent Solar Energy Technologies

This article discusses the design and preparation
of a modified MXene-based nanocomposite for
increasing the power conversion efficiency and
long-term stability of perovskite solar cells. The
...
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Recent advances on MXene based
materials for energy storage  

In this review, we summarize the recent research
progress of MXene-based materials applied in
ESS, mainly focusing on the preparation
strategies, theoretical calculation, as well as ...

  

Two-dimensional MXene explores
ways for applications in perovskite  

Due to the advantages of high conductivity,
flexibility, tunable surface functional groups,
adjustable work function and hydrophilicity, two-
dimensional MXene materials are very suitable
for ...

  

A holistic review of MXenes for solar
device applications: Synthesis  

MXenes possess planar nanostructure and
excellent thermophysical and optical properties,
which makes them superior to be used in solar
devices. This study covers a ...

  

Methods of synthesis,
characteristics, and environmental
applications  

This review will be highly helpful to understand
critically the methods of synthesis and use of
MXene material for priority environmental
pollutants removal. In addition, the challenges
behind ...
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Two-dimensional MXenes: A route
from synthesis to applications in ...

In recent times, self-powered autonomous
electronic devices, equipped with energy
scavenging from ambient sources, have surged
in portable and wearable electronics due to their
...

  

Emerging role of MXene in energy
storage as electrolyte, binder  

Here, we discuss about various MXene
preparation methods, its numerous
physicochemical properties, and then present
some recent studies in which MXene-based
materials ...

  

MXenes for Solar Cells 

This review summarizes applications and
developments of MXenes in solar cells by far. The
issues needing to be addressed for performance
improvement of the related solar cells are
discussed. ...

  

MXene chemistry, electrochemistry
and energy storage applications

Dramatic innovations in surface and bulk
chemistry enable MXenes to flourish in
electrochemical applications. This Review
analyses the recorded footprints of MXene
components for ...
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MXene-Based Materials for Solar
Cell Applications 

The key synthesis methods of MXenes, as well as
the electrical, optical, and thermoelectric
properties, are explained before those research
efforts studying MXenes in solar cell ...

  

Preparation of MXene and its
application and research progress
...

From the above equation, we can see that the
surface of the two-dimensional nano-material
MXene prepared by this method is rich in
hydroxyl or fluorine groups, and the mechanical
and ...

  

The dawn of MXene duo:
revolutionizing perovskite solar
cells with  

Integrating MXene into perovskite solar cells
(PSCs) has heralded a new era of efficient and
stable photovoltaic devices owing to their
supreme electrical conductivity, excellent carrier
...

  

MXene-based nanocomposites for
solar energy harvesting

Furthermore, MXene-polymers and MXene
graphene-based hybrids are being developed to
improve the performance of pristine parts, such
as reduced agglomeration and the provision of ...
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MXene as a hydrogen storage
material , Applied Physics Reviews

By detailed analysis of their structural
characteristics, surface properties, and the
specific mechanisms of interaction with
hydrogen, it strives to deepen the understanding
of the ...

  

Recent progress on MXene-Derived
material and its' application in  

MXene-derived materials as a high performance
electrode, adsorbent and photocatalyst is a key
component in the field of energy storage,
conversion and pollution control. This review ...

  

Advancements in MXene synthesis:
Novel methods and emerging  

Using a comparable strategy, various MXene
materials, such as Ti 2 C, Nb 2 C, Ti 3 CN, V 2 C,
Mo 2 C, and Ti 4 N 3, have been produced by
exfoliating their respective MAX phases ...

  

review on recent progress in
synthesis, properties, and
applications of  

Top-down synthesis techniques such as HF
etching, alkaline etching, and electrochemical
methods are used for MXene synthesis.
Alongside these methods, methods like ...

  

Powered by Solar Energy



Page 9/9

Advancements in MXene Hybrid
Materials: Synthesis, ...

The discovery of electrode materials with
improved cyclic stability and a high rate of
performance has been in great demand for the
fast growth of energy storage technologies.
MXene hybrids have high ...

  

Optimizing MXene graphene based
fluids for solar energy conversion ...

Due to its excellent electrical conductivity and
optical properties, graphene can act as a light-
absorbing material, enhancing the absorption of
solar radiation in solar collectors or 

  

MXene materials: Pioneering
sustainable energy storage
solutions

MXene materials have emerged as promising
candidates for solving sustainable energy
storage solutions due to their unique properties
and versatility.
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