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Two-dimensiona (2D) materials with diverse structural features are emerging as highly promising candidates
for a range of energy applications. These include electrocatalysis for the oxygen reduction reaction (ORR),
oxygen evolution reaction (OER), hydrogen evolution reaction (HER), and CO2 reduction reactions, aswell as
photocatalytic water splitting and CO2 reduction. ...

3.3 Black Phosphorous. Black phosphorous (BP) is regarded as the most promising 2D material for energy
storage due to its low density (2.69 g/cm 3), high theoretical capacity (2596 mAh/g for Li-ion batteries), low
environmental impact, and high phosphorous content has a larger specific surface area due to its large lateral
size and skeletdl ...

Two-dimensiona (2D) mesoporous materials (2DMMs), defined as 2D nanosheets with randomly dispersed
or orderly aligned mesopores of 2-50 nm, can synergistically combine the fascinating merits of 2D materials
and mesoporous materials, while overcoming their intrinsic shortcomings, e.g., easy self-stacking of 2D
materials and long ion transport pathsin ...

In conclusion, it is well indicated by the reported works that MOFs with two dimensional (2D) structure
possessing high specific surface area (SSA), tunable porosity, extended framework, and elevated charge
conductivity can provide stable and high performing electrode materials for electrochemical energy storage
(EES) devices.

ConspectusTwo-dimensional (2D) materials such as graphene and MXenes offer appealing opportunities in
electrochemical energy storage due to their large surface area, tunable surface chemistry, and unique
electronic properties. One of the primary challengesin utilizing these materials for practical ...

The growing demand for renewable energy has made energy storage vital to assure stability and sustainability
in the power grid. The unique structure and fascinating properties, making these potential 2D materials as
forefront contenders for energy applications, particularly energy storage.

By regulating the Van der Waals gap, 2D materials exhibit a diverse range of applications in the field of
energy storage and conversion. This article provides a comprehensive review of various methods for
manipulating Van der Waals gaps in 2D materials, including interlayer intercalation, guest atom doping within
the lattice, formation of Van ...

2D materials have shown great potential as electrode materials that determine the performance of a range of

electrochemical energy technologies. Among these, 2D copper-based materials, such as Cu-O, Cu-S, Cu-Se,
Cu-N, and Cu-P, have ...
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In this article, the fundamental science of 2D nanomaterials and MHCs isfirst presented in detail, and then the
performance optimization strategies from electrodes and electrolytes of MHCs are summarized. Next, the most
recent ...

A discovery that has recently revolutionized not only the field of 2D materials but the entire community of
condensed matter is the redlization of intrinsic unconventional superconductivity in graphene superlattices
[10].When two layers of graphene are stacked together with a small twist angle close to the a "magic" angle
value predicted theoretically to be ...

The current review article demonstrates the recent advances in heteroatom doping of both Ti and non-Ti
MXenes for energy storage and conversion applications including secondary batteries, supercapacitors,
electrocatalysis, etc. Fig. 1 represents the scope of the current review article. The article starts with an
overview of defects and doping in 2D materials.

Wearable energy storage devices are desirable to boost the rapid development of flexible and stretchable
electronics. Two-dimensional (2D) materials, e.g., graphene, transition metal dichalcogenides and oxides, and
MXenes, have attracted intensive attention for flexible energy storage applications because of their ultrathin
2D structures, high surface-to-volume ...

Therefore, this review focuses on the latest progress and current status related to the macroscopic assembly of
2D materials, including 1D fibers, 2D films, and 3D architectures. In addition, the application of macroscopic
bodies assembled based on 2D materials in the fields of energy storage and seawater desalination is also
introduced.

In the evolving landscape of sustainable energy storage technologies, identifying and developing new
materials for electrodes is crucial. Conventional materials often struggle with issues such as complex
fabrication processes, impurities, and insufficient energy densities. In response to these challenges,
two-dimensional (2D) materials like graphene, graphene oxide, and transition ...

Electrochemical energy storage is a global and highly interdisciplinary challenge. The combined special issue
of Batteries & Supercaps and ChemSusChem highlights the great promise of two-dimensional materials for
next-generation, high-performance energy storage technologies. The scope ranges from novel and emerging
electrode materials, including ...

One of the ideal examples where the synthesis of the 2D materials has been triggered is the peeling of graphite
layers with the help of scotch tape to produce the ultrathin monoatomic layer of the graphitic carbon atoms
called graphene. ... Energy storage [137] Field-effect transistor [138] Sensors, Transistors, Catalysts, Cancer

therapy ...

Elemental two-dimensional (2D) materials have emerged as promising candidates for energy and catalysis
applications due to their unique physical, chemical, and electronic properties. ... We then discuss various
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applications in energy harvesting and storage, including solar cells, piezoelectric and triboelectric
nanogenerators, thermoelectric ...

The electrochemistry of 2D materials is a rapidly evolving field with significant implications for various
applications, including energy storage, sensing, catalysis, and electronics. 2D materials, such as graphene,
transition metal dichalcogenides (TMDs), and MXenes, exhibit unique electrochemical properties owing to
their ultrathin nature and ...

Power beyond the plane: MoS 2-based materials show great potential in the energy-storage field with high
capacity and stability. This review summarizes different synthetic methods and advances in lithium-ion
batteries, sodium-ion batteries, lithium-sulfur batteries, supercapacitors, and other batteries for energy-storage
applications.
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Ongoing research on 2D materials continues to demonstrate improved energy storage performances. However,
most of these 2D material-based systems still only exist in research labs. Several issues need to be resolved by
researchersin thisfield to promote the wider adoption of 2D materials into practical applications.

The past years have witnessed great progress in utilizing 2D materials on lithium/sodium-ion storage and the
rapid development of geometry-driven energy storage of 2D materials. These reported materials exhibited a
commonality of structural features that can be indexed within a given geometric model.

Besides, the design strategies of the 2D MOF and their derived 2D nanosheet materials with advantages and
disadvantages comparison between various preparation methods are summarized in details and the intrinsic
relationship between the energy storage/conversion performance advantages and the ultra-thin layered

structural characteristics of 2D ...
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