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Overview

Energy storage technologies are fundamental to overcoming global energy
challenges, particularly with the increasing demand for clean and efficient
power solutions. Batteries and capacitors serve as the cornerstone of modern
energy storage systems, enabling the operation of electric vehicles. 
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energy storage systems, enabling the operation of electric vehicles. 

The rapid development of wearable, portable, and foldable electronics has
intensified the demand for flexible energy storage systems with high
performance and mechanical resilience. Flexible electrodes, as core
components of such systems, have garnered significant attention due to their
potential. Which conductive materials are used for energy storage?

More recently, highly crystalline conductive materials—such as metal organic
frameworks (33 – 35), covalent organic frameworks (36), MXenes, and their
composites, which form both 2D and 3D structures—have been used as
electrodes for energy storage. 

Why do we need high-energy density energy storage materials?

From mobile devices to the power grid, the needs for high-energy density or
high-power density energy storage materials continue to grow. Materials that
have at least one dimension on the nanometer scale offer opportunities for
enhanced energy storage, although there are also challenges relating to, for
example, stability and manufacturing. 

What are smart energy storage devices?

Smart energy storage devices, which can deliver extra functions under
external stimuli beyond energy storage, enable a wide range of applications.
In particular, electrochromic (130), photoresponsive (131), self-healing (132),
thermally responsive supercapacitors and batteries have been demonstrated. 
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Which cathode materials provide faster energy storage?

Many conventional cathode materials, such as LiFePO 4 or LiCoO 2, when
downsized to the nanometer scale, can provide faster energy storage
compared with the bulk counterparts (43). However, the energy storage
mechanism changes, with the surface redox reaction becoming a dominant
process. 

Can nanomaterials improve the performance of energy storage devices?

The development of nanomaterials and their related processing into
electrodes and devices can improve the performance and/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).
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High-performance materials for energy storage

  

High-Performance Phase-
Change Materials Based ...

A tradeoff between high thermal conductivity
and large thermal capacity for most organic
phase change materials (PCMs) is of critical
significance for the development of many
thermal energy storage ...

  

A high-performance
supercapacitor-battery hybrid
energy storage ...

In pursuing higher energy density with no
sacrifice of power density, a supercapacitor-
battery hybrid energy storage device--combining
an electrochemical double layer capacitance
(EDLC) ...

  

Recent progress of high-
entropy materials for energy
storage and  

The emergence of high-entropy materials (HEMs)
with their excellent mechanical properties,
stability at high temperatures, and high chemical
stability is poised to yield new advancement ...

  

Nanostructured Materials for
Energy Storage , Wiley Online
Books
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Comprehensive reference work for researchers
and engineers working with advanced and
emerging nanostructured battery and
supercapacitor materials Lithium-ion ...

  

High-Performance Energy
Storage and Conversion ...

Metal oxides and carbon-based materials are the
most promising electrode materials for a wide
range of low-cost and highly efficient energy
storage and conversion devices.

  

Excellent energy storage
properties in lead-free
ferroelectric

The authors propose a design strategy for lead-
free relaxors, characterized by a heterogeneous
structure that is constructed through a multi-
scale process, resulting in high ...

  

High-Performance Electrode
Materials for Electrochemical
Energy Storage  

physica status solidi (RRL) - Rapid Research
Letters (pss RRL) is among the fastest peer-
reviewed journals in solid state, condensed
matter and materials physics.
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High-performance and stress-
controllable solid-solid phase
...

Therefore, this study provides a new theoretical
and practical basis for the development of high-
performance S-S phase change materials with
long-term thermal storage ...

  

High-Temperature Polymer
Composite Dielectrics: ...

Film capacitors are widely used in advanced
electrical and electronic systems. The
temperature stability of polymer dielectrics plays
a critical role in supporting their performance
operation at elevated ...

  

Advances in thermal energy
storage: Fundamentals and ...

Thermal energy storage (TES) is increasingly
important due to the demand-supply challenge
caused by the intermittency of renewable energy
and waste he...

  

High-entropy enhanced
capacitive energy storage ,
Nature Materials

Electrostatic capacitors can enable ultrafast
energy storage and release, but advances in
energy density and efficiency need to be made.
Here, by doping equimolar Zr, Hf ...
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High-Performance Relaxor
Ferroelectric Materials for
Energy Storage  

Abstract Relaxor ferroelectrics usually possess
low remnant polarizations and slim hystereses,
which can provide high saturated polarizations
and superior energy ...

  

High-Performance Relaxor
Ferroelectric Materials ...

Abstract Relaxor ferroelectrics usually possess
low remnant polarizations and slim hystereses,
which can provide high saturated polarizations
and superior energy conversion efficiencies, thus
receiving ...

  

High-performance intercalated
composite solid electrolytes
for ...

By precisely designing the cooperation of organic
and inorganic additives in PVDF-HFP elaborates a
novel strategy toward high-safety solid-state Li
metal batteries for ...

  

Solar-Powered Eco-Friendly
Supercapacitor: A Cost

1 ??· The PVSCs device consists of two essential
components: an energy-harvesting dye-
sensitized solar cell (DSSC) that achieves a
power conversion efficiency of 5.6%, and an all
...
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Two-dimensional
heterostructures for energy
storage

However, electronic conductivity, the number of
intercalation sites, and stability during extended
cycling are also crucial for building high-
performance energy storage devices.

  

Synthesis and overview of
carbon-based materials for
high performance  

The vast seeking of energy and lacking of fossil
fuels has concerned adequate attention of
investigators to advance materials, including
outstanding electrochemical ...

  

AI-driven development of high-
performance solid-state
hydrogen storage  

Energy drives the development of human
civilization, and hydrogen energy is an inevitable
choice under the goal of "global energy
transition". As hydrogen technology ...

  

Novel Materials for High-
Performance Energy Storage
Devices

By navigating the intricate landscapes of these
research endeavours, we aim to chart a
comprehensive understanding of the potential
and challenges associated with novel materials
...
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Novel Materials for High-
Performance Energy Storage
Devices

Abstract.The realm of energy storage devices is
witnessing a paradigm shift, driven by the
exploration of novel materials. This review delves
into the transformative potential of ...

  

Novel protic ionic liquids-based
phase change materials for
high  

Article Open access Published: 02 November
2023 Novel protic ionic liquids-based phase
change materials for high performance thermal
energy storage systems ...

  

High-entropy relaxor
ferroelectric ceramics for
ultrahigh energy storage

High-performance energy storage capacitors on
the basis of dielectric materials are critically
required for advanced high/pulsed power
electronic systems. Benefiting from the ...

  

Advanced high-entropy
materials for high-quality
energy storage ...

This paper timely summarizes the function
principles of the four primary enhancement
mechanisms of HEMs and resultant recent
applications in energy storage and ...
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Advancements in energy
storage: a review of batteries
and ...

The ongoing development of electrolyte
materials, tailored to specific applications, is
driving advancements in battery technology to
meet the growing demand for ...

  

Flexible electrodes for high-
performance energy storage:
...

By connecting materials design with practical
implementation, this work outlines a forward-
looking framework for advancing the next
generation of high-efficiency, flexible ...

  

2D Materials Beyond Graphene
for ...

This review aims at providing an overview of
current research and important advances on the
development of 2D materials beyond graphene
for supercapacitors and batteries.

  

Ceramic-Based Dielectric
Materials for Energy ...

Materials offering high energy density are
currently desired to meet the increasing demand
for energy storage applications, such as pulsed
power devices, electric vehicles, high-frequency
inverters, and so ...
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Nickel sulfide-based energy
storage materials for high-
performance  

Abstract Supercapacitors are favorable energy
storage devices in the field of emerging energy
technologies with high power density, excellent
cycle stability and ...

  

Toward High-Power and High-
Density Thermal ...

To further explain the design of high-power and
high-density thermal systems, we take the
popular research topic of dynamic PCMs as an
example. Dynamic PCMs are designed to
improve the power ...

  

Exploring the electrode
materials for high-performance
lithium-ion  

Review Article Exploring the electrode materials
for high-performance lithium-ion batteries for
energy storage application

  

Global-optimized energy
storage performance in
multilayer

Zhou, M. et al. Novel sodium niobate-based lead-
free ceramics as new environment-friendly
energy storage materials with high energy
density, high power density, ...
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Energy storage: The future
enabled by ...

These examples indicate that nanostructured
materials and nanoarchitectured electrodes can
provide solutions for designing and realizing high-
energy, high-power, and long-lasting energy
storage devices.

  

High power and energy density
graphene phase change
composite materials  

Here we present an efficient thermal
management system with high power and
energy density by hyperbolic graphene phase
change material, preventing the rapid heat ...

  

Novel Materials for High-
Performance Energy ...

This review delves into the transformative
potential of unconventional materials in
enhancing the performance and versatility of
energy storage systems.
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