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Overview

Structural analysis of both battery and hydrogen gas storage materials has
provided an in-depth understanding of the mechanisms underlying reversible
hydrogen uptake, as well as their kinetic behaviour and cycle-life properties.

Structural analysis of both battery and hydrogen gas storage materials has
provided an in-depth understanding of the mechanisms underlying reversible
hydrogen uptake, as well as their kinetic behaviour and cycle-life properties.

Compared with ferroelectrics and linear dielectrics, antiferroelectric materials
have unique advantages in unlocking these puzzles due to the inherent
coupling of structural transitions with the energy storage process. In this
review, we summarize the most recent studies about in-situ structural.

The demand for energy storage materials, such as used for high-performance
batteries, supercapacitors, hydrogen storage, water splitting, photovoltaics,
etc., is increasing exponentially. Phase stability is one of the major factors
affecting the performance of the energy storage materials. In this.

The layered Mn-rich oxide cathode materials with oxygen redox activity are
highly appealing in sodium-ion (Na- ion) batteries because of their high energy
density and low cost. However, the applications of such materials are hindered
by issues such as low Mn redox potential and irreversible phase.

Thermochemical materials (TCMs) offer a sustainable solution for long-
duration thermal energy storage due to their near-lossless energy retention by
separating the solid and gas phases. Salt hydrates, which undergo de
(hydration) reactions with high reaction enthalpies and low operating.

Compared with ferroelectrics and linear dielectrics, antiferroelectric materials
have unique advantages in unlocking these puzzles due to the inherent
coupling of struc-tural transitions with the energy storage process. In this
review, we summarize the most recent studies about in-situ structural. How
are structural composite energy storage devices made?

Fabrication approaches to structural composite energy storage devices are as
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follows: (a) vacuum infusion and (b) wet lay-up. Sha et al. selected wet lay-up
as the fabrication approach. The processing is very similar to vacuum infusion,
both of which complete the curing of resin in vacuum.

What are structural composite energy storage devices (scesds)?

Structural composite energy storage devices (SCESDs), that are able to
simultaneously provide high mechanical stiffness/strength and enough energy
storage capacity, are attractive for many structural and energy requirements
of not only electric vehicles but also building materials and beyond .

How can multifunctional composites improve energy storage performance?

The development of multifunctional composites presents an effective avenue
to realize the structural plus concept, thereby mitigating inert weight while
enhancing energy storage performance beyond the material level, extending
to cell- and system-level attributes.

Are structural composite batteries and supercapacitors based on embedded
energy storage devices?

The other is based on embedded energy storage devices in structural
composite to provide multifunctionality. This review summarizes the reported
structural composite batteries and supercapacitors with detailed development
of carbon fiber-based electrodes and solid-state polymer electrolytes.

How do structural batteries store energy?

These structural batteries, functioning as rechargeable batteries, adhere to
the same electrochemical behavior seen in commonly used lithium-ion
batteries. Their energy storage relies on the reversible oxidation-reduction
reactions of lithium and the lithium-ion couple (Li/Li +) to store energy.

Are scesds a structural element or energy storage unit?
The capabilities of SCESDs to function as both structural elements and energy
storage units in a single engineering structure lead to reduction of

volume/mass of the overall system. The designs of SCESDs can be largely
divided into two categories.
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Structural transformation of energy storage materials

Structural Phase Transition
and In-Situ Energy Storage
Pathway ...

Building on the established phase transition
framework, this review seeks to broaden the
research scope from AFEs to nonpolar materials,
which are simultaneously ferroelastic or
antiferroelastic, in the quest for promising
energy storage materials.

Structural Transformation of
Heterogeneous Materials for

Investigating structural and
morphological ...

We have investigated the phase transformations,
volume changes, and chemo-mechanical
degradation processes of SrCI2 as a
thermochemical energy storage material that
features multiple hydration states.
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Structural composite energy
storage devices -- a review

Structural composite energy storage devices
(SCESDs) which enable both structural
mechanical load bearing (sufficient stiffness and
strength) and electrochemical energy storage
(adequate capacity) have been developing
rapidly in the past two decades.
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In this Review, we provide an overview of

heterogeneous materials with obvious structural L . “ Ly
transformation during OER electrocatalysis. To
gain insight into the essence of structural li ' !
transformation, we summarize the driving forces ‘

and critical factors that affect the transformation

process.

Structural Phase Transition
and In-Situ Energy Storage
Pathway ...

In this review, we summarize the most recent
studies about in-situ structural phase transitions
in PbZrO3-based and NaNbO3-based systems.

Multifunctional composite

designs for structural energy e p— -

storage oy [
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The successful implementation of structural I r— —ih

batteries in diverse applications, including . _[:jw,# |

automobiles and aircraft, necessitates the L l:—‘ﬁjfu' l _

development of lightweight composite materials .__—:—l-" )

with efficient energy storage capabilities.

Phase Stability and
Transformation of Energy
Storage Materials

In this issue on "Phase Stability and
Transformation of Energy Storage Materials," one
review article and seven original research
articles are compiled. The aim of this special
topic is to introduce the development in energy
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storage materials from the aspect of phase
stability and transformations.

Resistant to -20°C-55°C high and lowtemperature.

Heat resistance

@ 55°C

Resistantto -20°C-55°C high and lowtemperature.

In situ diffraction studies of
phase-structural
transformations in

Structural analysis of both battery and hydrogen
gas storage materials has provided an in-depth
understanding of the mechanisms underlying
reversible hydrogen uptake, as well as their
kinetic behaviour and cycle-life properties.

Structural Phase Transition
and In-Situ Energy Storage ...

Abstract: Benefitting from exceptional energy
storage performance, dielectric-based capacitors
- are playing increasingly important roles in
BRI ‘ advanced electronics and high-power electrical
systems. Nevertheless, a series of unresolved
structural puzzles represent obstacles to further
improving the energy storage performance.

i

Structural Transformation of
Heterogeneous Materials ...

In this Review, we provide an overview of
heterogeneous materials with obvious structural
transformation during OER electrocatalysis. To
gain insight into the essence of structural
transformation, we summarize the ...
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Investigating structural and
morphological transformations
of ...

We have investigated the phase transformations,
volume changes, and chemo-mechanical
degradation processes of SrClI2 as a
thermochemical energy storage material that
features multiple hydration states.

Energy Storage Materials

However, the commercialization of these
materials meets inherent challenges such as low
Mn redox potential and structural transformation
during cycling [5]. Some of these originate from
the Mn redox while some others are related to
the oxygen (anionic) oxidation.
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