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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 ...

In this Perspective, we present an overview of recent progress in topological quantum catalysis. We describe
the open problems and the potential applications of TQMsin ...

MoS 2, a typica layered transition-metal dichalcogenide material, has attracted significant attention for
application in heterogeneous catalysis, lithium ion batteries and electrochemical energy storage systems
considering its unique layered structure and electronic properties. Thus, transition metal dichalcogenide
nanomaterials have shown ...

The development of nanomaterials with different shapes and sizes and which are utilized as effective materials
for energy and environmental applications constitutes a challenge for researchers [1,2,3,4,5].This is because
our society totally depends on electronic devices, which are certainly made up of and based on various types
of energy-storage devices...

The fast-growing interest for two-dimensiona (2D)& nbsp;nanomaterials is undermined by their natural
restacking tendency, which severely limits their practical application. Novel porous ...

Metal oxides can be deemed as another critical class of inorganic materials. The 3d transition metal oxides
(TMOs) are the most extensively studied oxide materials due to their high accessibility and versatility. For
example, titanium dioxide (TiO 2) is the predominant catalyst for photocatalysis because of its suitable band
gap capable of absorbing energy from visible ...

When the catalyst has a high adsorption energy, it can easily absorb H atoms to achieve the purpose of H atom
diffusion. At the same time, Lin et a. [75] aso induced the synthesis of a new type of hydrogen pump
catalyst-CeH 2.73 /CeO 2.

Well-defined atomically dispersed metal catalysts (or single-atom catalysts) have been widely studied to
fundamentally understand their catalytic mechanisms, improve the catalytic efficiency, increase the abundance
of active components, enhance the catalyst utilization, and develop cost-effective catalysts to effectively
reduce the usage of noble metals. Such single ...

The objective of this Special Issue, titled "Innovative Nanomaterials for Energy Storage and Catalysis’, is to
facilitate the exchange of groundbreaking research and ideas related to the synthesis, characterization, and
application of innovative nanomaterials. ... Furthermore, a comprehensive review delvesinto the realm of new
materials ...
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A new catalyst utilizing single atoms of platinum could ssimplify the storage of renewable energy as hydrogen.
Developed by scientists at City University Hong Kong (CityU) and tested by colleagues at Imperial College
London, this catalyst could be cheaply scaled up for mass use. Co-author Profe

This review summarizes progress in the use of porous carbons in different energy storage devices, such as
lithium-ion, lithium-oxygen, lithium-sulfur, and lithium-metal batteries ...

This review provides a brief and high-level overview of the current state of ESSs through a value for new
student research, which will provide a useful reference for forum-based research and innovation in the field. ...
Energy storage technologies can be classified according to storage duration, response time, and performance
objective. However

Since the two-dimensional (2D) graphene was successfully stripped [1], the concept of 2D material has been
put forward, which has aroused extensive research and attention.After graphene, some 2D materials, such as
transition metal sulfides [2], [3], metal oxides [4] and hydroxides [5], [6], have emerged one after another and
entered people'sfield of ...

MIT researchers have found a new family of materials that provides the best-ever performance in a reaction
called oxygen evolution, a key requirement for energy storage and delivery systems such as advanced fuel
cellsand lithium-air batteries. The materials, called double perovskites, are a variant of a mineral that existsin
abundance in the Earth's...

4 Host materials for Li-S batteries Lithium-sulfur batteries are considered as a new generation of energy
storage devices due to the high theoretical lithium storage specific capacity (1 675 mA h g-1) and high
theoretical specific energy (2 600 Wh kg-1)[72]. ... enrich their active sitesin catalysis, ion and charge storage,
and improvethe ...

We begin by giving a general diagram for catalysis and energy conversion, followed by a review of recent
theoretical research and experimental progressin TQMs for energy conversion and storage.

To explore its full application in al aspects, studies based on BP nanostructures are swiftly expanding from
the electronic field to energy storage and even biochemistry. The mechanism and application of BP in
Li-/Na-ion battery anodes, oxygen evolution reaction/nydrogen evolution reaction catalysis, photocatalytic
hydrogen production, and ...

In this brief Perspective, we explore the catalysis in secondary rechargeable batteries, including: 1) classical
battery systems with exquisite catalyst design; 2) manipulation ...

Metal-organic frameworks (MOFs) 1,2 are now a well-established class of porous materials that are extremely
attractive for meeting the needs of next-generation technologies in energy storage 3 ...
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In a decarbonized economy with hydrogen as the new energy vector, catalysis is already playing akey rolein
producing hydrogen. However, catalysts for the effective storage of hydrogen must be advanced. Many solid
hydrogen storage materials such as magnesium-based hydrides, aanates, and/or borohydrides display
promising hydrogen densitiesfar ...

This combined theoretical and experimental approach holds the potential to drive the application of MOFs in
catalysis, adsorption, energy storage, and other fields. ... metal sites associated with defect structures as the
active sites rather than open metal sites of the pristine catalyst. This provides new insights for the rational
synthesis ...

This reprint delves into the cutting-edge devel opments and applications of nanomaterials in energy storage and
catalysis. The journey through this reprint begins with an exploration of advanced nanomaterials designed for
energy storage applications, including batteries, supercapacitors and fuel cells. It delves into the fundamental
principles governing their design, ...

Better catalysts for energy storage devices Providing a new understanding of why certain catalysts are so
effective at encouraging the release of oxygen from water during electrolysis--a key process in many energy
storage devices. ... they demonstrated that the oxygen gas comes not only from the water but also from the
metal-oxide catalyst ...

In a decarbonized economy with hydrogen as the new energy vector, catalysisis already playing akey role in
producing hydrogen. However, catalysts for the effective storage of hydrogen ...

For the future energy needs of society (10"s of terrawatts), solar fuels present the only scalable method of
storage. Water Splitting. Solar-to-fuels storage schemes necessarily rely upon water as the initial source of
reducing equivalents, whether hydrogen is used as a fuel directly or converted with carbon dioxide to a liquid
fuel.

Electrocatalysis is at the heart of our future transition to a renewable energy system. Most energy storage and
conversion technologies for renewables rely on electrocatalytic processes and, with ...

This course covers the fundamental and applied aspects of electrocatalysis related to renewable energy
conversion and storage. The focus is on catalysis for hydrogen evolution, oxygen evolution, and CO2
reduction reactions. Both homogeneous and heterogeneous catalysts are ...

As the lightest family member of the transition metal disulfides (TMDs), TiS 2 has attracted more and more
attention due to its large specific surface area, adjustable band gap, good visible light absorption, and good
charge transport properties. In this review, the recent state-of-the-art advances in the syntheses and
applications of TiS 2 in energy storage, ...
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Energy conversion and storage system performance and efficiency are significantly improved by SACs. It has
been demonstrated that SACs improve electrochemical performance by forming strong coordination bonds
with reactants, facilitating effective adsorption, and activating intermediates to produce high product yield
[]. These developments are essential ...

The intermittency of renewable electricity requires the deployment of energy-storage technologies as global
energy grids become more sustainably sourced. Upcycling carbon dioxide (CO2) and ...
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