
The prospects of ferroelectric energy
storage

How to improve energy storage performance of ferroelectric materials?

If you have any queries or  need any help, please contact us at support@oaepublish.com. The improvement in

energy storage performance of ferroelectric (FE) materials requires both high electric breakdown strength and

significant polarization change. The phase-field method can couple the multi-physics-field factors.

 

Can ferroelectric materials be used for energy harvesting and sensing?

Ferroelectric materials have attracted significant interest due to their wide potential in energy harvesting,

sensing, storage, and catalytic applications. For monolithic and dense ferroelectric materials, their

performance figures of merit for energy harvesting and sensing are limited by their high relative

 

Are ferroelectrics used in electrochemical storage systems?

In this review, the most recent research progress related to the utilization of ferroelectrics in electrochemical

storage systems has been summarized. First, the basic knowledge of ferroelectrics is introduced.

 

Is ferroelectric materials for energy applications a good book?

Covers a highly application-oriented subject with great potential for energy conversion and storage

applications. Ferroelectric Materials for Energy Applications is an excellent bookfor researchers working on

ferroelectric materials and energy materials,as well as engineers looking to broaden their view of the field.

 

Do Fe materials have high energy storage performance?

Starting with the models of electric breakdown and polarization evolution, this work reviews the latest

theoretical progress on FE materials with high energy storage performance. Firstly, the enhancement

mechanisms of electric breakdown strength are analyzed. Subsequently, the improvement strategies at domain

scales are analyzed.

 

Can phase-field method improve energy storage performance of ferroelectric materials?

J. Mater. Inf. 2025,5,24. 10.20517/jmi.2024.97 |&#169; The Author (s) 2025. The improvement in energy

storage performance of ferroelectric (FE) materials requires both high electric breakdown strength and

significant polarization change. The phase-field method can couple the multi-physics-field factors.

Commensurate modulated antiferroelectric ceramics exhibit limited application prospects, a quasi transient

antiferroelectric-ferroelectric phase transition has locked their ...

In this review, the piezoelectric, pyroelectric, ferroelectric and mechanical properties of porous ferroelectrics

are presented, and the fabrication processes to create porous ferroelectric materials are classified and ...

Five-state dielectric energy-storage materials are introduced and their respective merits and demerits are
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summarized. Enormous efforts, including the modification of ...

Dielectric capacitors are widely utilized in large-scale power systems, including applications in medical and

military fields. However, their relatively low energy storage density ...

Abstract Advances in flexible electronics are driving the development of ferroelectric thin-film capacitors

toward flexibility and high energy storage performance. In the present work, the synergis...

Our work widens the high-entropy concept in ferroelectrics and lays the foundation for the future exploration

of high-performance ferroelectric polymers.

In this review, the most recent research progress on newly emerging ferroelectric states and phenomena in

insulators, ionic conductors, and metals are summarized, which have been used for energy storage, ...

Achieve ultrahigh energy storage performance in BaTiO 3 -Bi (Mg 1/2 Ti 1/2)O 3 relaxor ferroelectric

ceramics via nano-scale polarization mismatch and reconstruction

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 ...

These strategies offer excellent prospects for manipulating domain structures in flexible ferroelectric oxide

films and enhancing their potential physical properties, including energy storage, piezoelectricity, ...

Ferroelectrics as a typical nonlinear dielectric material, exhibit high maximum polarization and moderate

breakdown strength, making them promising candidates for high-performance ...

This chapter broadly covers the studies on energy storage properties of lead-based and lead-free ferroelectric,

relaxor ferroelectric, and antiferroelectric bulk ceramics and ...

This book gives a complete summary of the novel energy-related applications of ferroelectric materials?and

reviews both the recent advances as well as the future perspectives in this field.

The experimental results show that this novel relaxation ferroelectric ceramics have broad practical application

prospects in the field of improving energy storage of ...

This article focuses on a timely review of the energy storage performance of BiFeO 3-based relaxor

ferroelectrics in bulk ceramics, multilayers, and thin film forms. The ...

The remainder of this article is devoted to reviewing the energy storage performance of bulk ceramics,

multilayers, and thin films of BiFeO 3 -based relaxor ferroelectrics, along with a discussion of strategies to
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address ...

In this chapter, we will introduce an advanced electric energy storage device, named a polymeric film

capacitor, which is made of ferroelectric polymer materials with ...

Owing to the unique noncentrosymmetric crystal structure and the spontaneous polarization, ferroelectric

materials hold great potential in promoting ion transport and hence enhancing reaction kinetics. In this ...

Afterwards, the key factors that restrict the further commercial application of ferroelectric HfO2 and the

corresponding optimization schemes are then summarized. Finally, the prospects of ...

High storing efficiency, rapid charge/discharge rate, thermal stability, fatigue resilience, and cost-effectiveness

are ancillary characteristics in energy-storage applications ...

The energy storage bulk ceramics hold good properties that can be used for developing advanced dielectric

capacitors with a large capacity, high energy storage density, ...

Afterwards, the key factors that restrict the further commercial application of ferroelectric HfO2 and the

corresponding optimization schemes are then summarized. Finally, the prospects of ferroelectric HfO2-based

devices are ...

These materials include a wide range of characteristics, including a high energy density and the ability to

undergo reversible chemical reactions. This allows them to effectively ...

As an important member of the ferroelectric family, perovskite ferroelectric materials play a key role in

various kinds of modern electronic devices, such as sensors, ...

Starting with the models of electric breakdown and polarization evolution, this work reviews the latest

theoretical progress on FE materials with high energy storage performance.

Energy storage technologies, which are based on natural principles and developed via rigorous academic

study, are essential for sustainable energy solutions. ...

Abstract Energy storage materials and their applications have attracted attention among both academic and

industrial communities. Over the past few decades, extensive efforts have been put on the development of lead

...

In this review, the most recent research progress on newly emerging ferroelectric states and phenomena in

insulators, ionic conductors, and metals are summarized, which have been used for energy storage, energy ...
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AFE materials will be able to demonstrate great energy-storage density and energy efficiency because the

nearby polarizations of their crystals are in antiparallel ...

The need to more efficiently harvest energy for electronics has spurred investigation into materials that can

harvest energy from locally abundant sources. Ferroelectric Materials for Energy ...

However, due to environmental concerns, lead-based materials are expected to be phased out in future energy

storage applications. As a result, the development of lead-free ...

Different categories of ferroelectric nanomaterials, their ferroelectric properties, and fabrication methods are

introduced. The working mechanisms and performance of ...
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