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medium,aiming to enhance the efficiencyof energy conversion and storage system itiliz C

Why do we need single atom catalysts?

The expedited consumption of fossil fuels has triggered broad interest in the fabrication ofﬁé%ysts for
electrochemical energy storage and conversion. Especially,single-atom catalysts (SACs) have attracted more
attention owing to their high specific surface areas and abundant active centers.

Why do we need catalysts in our daily life?

However, implementing these energy technologies in our daily life is still a big challenge because catalysts
are required for oxygen reduction reaction (ORR) in fuel cells and for both ORR and oxygen evolution
reaction (OER) in rechargeable metal-air batteries (2).

Are catalysts a viable solution to environmental and economic challenges?

However,the challenges faced by catalysts in terms of efficiency and stability associated with these methods
are often daunting [2 - 4]. SACs emerge as a promising solutionto overcome these limitations and offer
significant environmental and economic advantages.

Why are carbon-based sacs a good catalyst?

Among a variety of SACs,carbon-based SACs are widely investigated catalysts because of their
extraordinary features such as tunable morphologies,ordered porosity,and effortless immobilization through

various metals(noble and non-noble),making them highly efficient single-atom catalysts for numerous
important catalytic applications.
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Abstract Increasing concerns over climate change
and energy shortage have driven the development
of clean energy devices such as batteries,
supercapacitors, fuel cells and solar water splitting
in the past decades. And among potential device
materials, 3D hierarchical carbon-rich
micro-/nanomaterials (3D HCMNSs) have come
under intense scrutiny because they can ???

Energy conversion and storage system performance
F*i&/ 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 ??7?

Li-S batteries are regarded as promising energy
storage devices for future electric vehicles (EVs)
due to the advantages of high energy density and
low cost. (LiPSs) and the shuttle effect. Exploring
efficient catalysts for promoting the conversion
reactions of LiPSs is a valid strategy for increasing
the utilization of active material, and
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Utiity-Scale ESS solutions To date, there are different reports elucidating the

: dynamic role of ZrO 2 as an effective material for
electro-catalysis, electrical energy storage, and
photovoltaic devices like PSCs. These
investigations have employed the nanoscale ZrO 2
and other strategies of composite or alloying for
improving its inherent electrochemical performance.

Because high porosity and large surface areas are
essential for applications in energy storage and
catalysis, and can significantly enhance active
phase loading, suitable activation process are
required to enhance the catalytic properties of the
as produced biochar materials. Furthermore, the
activated biochar can provide more active sites and

Atomic Layer Deposition of 2D Metal
Dichalcogenides for Electronics, Catalysis, Energy
Storage, and Beyond. Miika Mattinen, Miika
Mattinen. ALD TMDCs are systematically
examined, including electronics and optoelectonics,
electrocatalysis and photocatalysis, energy storage,
lubrication, plasmonics, solar cells, and photonics.
This review
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Much effort has been made to develop NMCs within
high surface area and superior N doping content as
reduction catalysts and energy storage materials,
however, the present NMCs are still far from
satisfactory for applications. These NMCs are
mainly synthesized through hard-/soft-templating, or
template-free approaches.
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A brief description of recent advancements in
catalysis and energy conversion/storage
. applications of functionalized interconnected

) materials as well as prospects is provided in this
e contribution. Graphical abstract. Download:
Download high-res image (84KB) Download:
Download full-size image,;
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Eneroy Storage System V= Tremendous efforts have been devoted to

= converting lignin into diverse carbon materials and
their applications in catalysis and electrochemical
energy storage are extensively investigated. [10, 11]
Itis believed that LDCs ???
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Tremendous efforts have been devoted to
converting lignin into diverse carbon materials and
their applications in catalysis and electrochemical
energy storage are extensively investigated. [10, 11]
It is believed that LDCs offer an option to replace

traditional carbon materials that are derived from
nonrenewable fossil resources.

We sincerely invite you to submit both original
research papers and comprehensive review
manuscripts to this Special Issue on "Advanced

-

= Catalysts for Electrochemical Energy Storage and
== Conversion". Meeting energy demands with clean,
secure, and sustainable sources is one of the most
remarkable yet arduous missions of the 21st
century.

The applications of MOF-based hydrogels and

- aerogels in supercapacitors, water treatment,
ﬁr/] catalysis, adsorption, and energy storage are also
‘ discussed. 1 Introduction.

Metal???organicframeworks (MOFSs) represent a
series of novel materials with inorganic metal ions or
ion clusters as the center and organic compounds
as ligands, forming periodic
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This Special Issue, Nanomaterials for Catalysis and
Energy Storage, broadly focuses on electric
double-layer capacitors, hybrid capacitors, Li and
sulfur batteries, and fuel cells. We invite authors to
contribute original ???
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Catalysis stands as a fundamental driver in the
energy landscape, influencing processes across the
entire energy life cycle. From traditional fossil fuel

production to emerging sustainable energy
technologies like hydrogen fuel and artificial
photosynthesis, catalytic processes play a pivotal

s role in shaping energy systems.

This combined theoretical and experimental
approach holds the potential to drive the application
of MOFs in catalysis, adsorption, energy storage,
and other fields. However, there is currently a lack
of comprehensive reviews on the development of

‘ computational methods for MOFs and their

§ " l E theoretical advancements in practical applications.
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= ‘ A critical overview of efficient methods for

g developing carbon-based metal-free catalysts for
various energy conversion/storage and
environmental protection devices, including ORR in

E 8 fuel cells [13,14,15,16,17], ORR and OER in
N metal-air batteries
— [18,19,20,21,22,23,24,25,26,27,28], OER and HER
ﬁJ ¢ in water-splitting units [29,30,31], | ??7? /I 3?7?7?
| |

Better catalysts for energy storage devices efficient
metal-oxide catalysts help release oxygen gas from
water during electrolysis???a critical process in
many energy storage technologies. Using a special
form of oxygen as a marker, they demonstrated that
the oxygen gas comes not only from the water but
also from the metal-oxide catalyst
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In summary, electrochemical conversion and
storage of energy catalysts have a bright future
ahead of them, with a focus on efficiency,
sustainability, and innovation. To fully realize the
promise of sustainable energy technology, it will be
imperative to investigate novel materials, production
techniques, and cooperative strategies as research
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By systematically exploring SECM's practical
application in energy conversion and storage, this
review will elevate understanding of electrocatalytic
reaction, offering new insights ???

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
??7?

The aim is to use Al to model and discover new
catalysts for use in renewable energy storage to
help in addressing climate change. Scalable and
cost-effective solutions to renewable energy storage
are essential to addressing the world's ?7??
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However, these energy technologies require noble
metal catalysts (e.g., platinum, Pt, and its
derivatives) to promote key chemical reactions,
such as oxygen reduction reaction (ORR), for
energy generation and storage. The limited

resources and high cost of Pt catalysts have
hindered the development of energy technologies
for commercial use.

Atomic Layer Deposition of 2D Metal
Dichalcogenides for Electronics, Catalysis, Energy
Storage, and Beyond. Miika Mattinen, Miika
Mattinen. ALD TMDCs are systematically
examined, including electronics and optoelectonics,
electrocatalysis and photocatalysis, energy storage,
lubrication, plasmonics, solar cells, and photonics.
This review

Atomically dispersed catalysts with nearly 100%
metal utilization have attracted widespread interest
for application in heterogeneous catalysis, energy
storage and conversion. Because of the strong
metal???support interactions (SMSIs), the support
P — plays a vital role in precisely regulating the local
microenvironment

(C) 2025 Solar Energy Resources 9/10 Web: https://www.gebroedersducaat.nl



CATALYSTS ENERGY STORAGE SOLAR

Most effective technologies for energy harvesting,
conversion, and storage are primarily based on
catalytic and electro-, photo-, and
photoelectrocatalytic processes demanding
catalysts, which often contain rare ???
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The existing challenges of theoretical calculation in
MOFs were also pointed out in the outlook. This
review will provide a helpful guideline for the rational
structure and function design of MOFs, and
contribute to the material optimizations in
applications of catalysis and energy storage.
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