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Can nanomaterials improve the performance of energy storage devices?
The development of nanomaterials and their related processing into
electrodes and devices can improve the performanceand/or development
of the existing energy storage systems. We provide a perspective on
recent progress in the application of nanomaterials in energy storage
devices,such as supercapacitors and batteries.

Which nanomaterials are used in energy storage? Although the number of
studies of various phenomena related to the performance of
nanomaterials in energy storage is increasing year by year,only a few of
them???such as graphene sheets,carbon nanotubes (CNTs),carbon
black,and silicon nanoparticles???are currently used in commercial
devices,primarily as additives (18).

Can organic nanomaterials be used for energy storage? Organic
nanomaterials,especially heteroatom-rich molecules and porous organic
materials,not only can be directly used as electrodes for energy
storagebut can also be used as precursors to develop carbon-rich
materials for energy storage (38).

What are the limitations of nanomaterials in energy storage devices? The
limitations of nanomaterials in energy storage devices are related to their
high surface area???which causes parasitic reactions with the
electrolyte,especially during the first cycle,known as the first cycle
irreversibility???as well as their agglomeration.

Are nanomaterials compatible with advanced manufacturing techniques?
Furthermore,the compatibilityof nanomaterials with advanced
manufacturing techniques???such as printing,spray coating,roll-to-roll
assembly,and so on???allows for the design and realization of
wearable,flexible,and foldable energy storage devices.
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Can nanomaterials be used as power sources? The versatility of
nanomaterials can lead to power sourcesfor portable,flexible,foldable,and
distributable electronics; electric transportation; and grid-scale storage,as
well as integration in living environments and biomedical systems.

Electrical energy storage technologies play a crucial role in advanced
electronics and electrical power systems. Electrostatic capacitors based
on dielectrics have emerged as promising candidates for energy ???

ConspectusThe performance of nanomaterials in electrochemical energy
conversion (fuel cells) and storage (secondary batteries) strongly depends
on the nature of their surfaces. Designing the structure of electrode
materials ??7?

Nanotechnology is a term commonly applied to describe materials at
nanoscale, i.e. 1 billionth of a meter (Fig. 2) also refers not only to
miniaturization, but also to the ???

The ever-increasing global energy demand necessitates the development
of efficient, sustainable, and high-performance energy storage systems.
Nanotechnology, through the manipulation of materials at the ???
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Introducing high dielectric constant (high-k) ceramic fillers into dielectric

J! fﬁi polymers is a widely adopted strategy for improving the energy storage
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This review provides a detailed overview of advancements in the structural
design of nano???silicon and summarizes the advantages of various
dimensional structures, shell, pore nanostructures ???

small size and high specific surface area, especially in applications for
energy storage and conversion where hanomaterials have various

However, some uses of nanomaterials may be negatively affected by their
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Nanomaterials have shown great promise for enhancing the performance
[ of batteries, supercapacitors, and other electrochemical energy storage
- L devices. However, several important practical factors must be ???
—

The development of nanomaterials and their related processing into
T~ electrodes and devices can improve the performance and/or development
| 4 of the existing energy storage systems. We provide a perspective on
= recent progress in the ???
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