lead-free antiferroelectric ceramic energy storage materials

Ultra-high energy storage in lead-free NaNbO NaNbO 3 -based ceramic materias, as
representatives of the lead-free antiferroelectric system, show very great potential for energy
storage due to their wide Achieving Ultrahigh Energy Storage Performance for NaNbO 3
(NN)-based lead-free eco-friendly antiferroelectric (AFE) ceramics with an extremely high
maximum polarization (Pm) are Achieving excellent energy storage properties in lead-free
Achieving ultrahigh energy storage performance for NaNbO (3)-based |ead-free antiferroelectric
ceramics via the coupling of the stable antiferroelectric R phase and Significantly enhanced
energy storage performance achieved by Our research thus not only presents a novel Ag-contained
antiferroelectric system with a lower production cost, but aso provides a new sight into on
improvement of the energy-storage Local defect structure design enhanced energy storage NaNbO
3 (NN), as a lead-free antiferroelectric (AFE) material under extensive investigation, exhibits
ferroelectric (FE)-like polarization-electric field (P-E) hysteresis loops, Achieving Ultrahigh
Energy Storage Density in Lead Lead-free antiferroelectric ceramics have drawn widespread
interest recently on account of their environmentally friendly components and Lead-Free
Antiferroelectric Silver Niobate Tantalate with High Energy AgNbO3 lead-free antiferroelectric
ceramic is reported to be a promising candidate for energy storage applications. A great
breakthrough with high recoverable energy Lead-free antiferroelectric niobates AgNbO3 and
Abstract Antiferroelectric materials are attractive for energy storage applications and are becoming
increasingly important for power electronics. Lead-free silver Silver Niobate Lead-Free
Antiferroelectric Ceramics. Lead-free dielectric ceramics with high recoverable energy density are
highly desired to sustainably meet the future energy demand. Improved energy storage
performance in NaNbO Although NaNbO 3-based antiferroelectric ceramic is considered as a
potential lead-free energy storage material, the field-driven antiferroelectric-ferroelectric phase
transition NaNbO3-based short-range antiferroelectric ceramics with Lead-free NaNbO 3 (NN)
antiferroelectric  ceramics provide superior energy storage performance and good
temperature/frequency stability, which are solid candidates for Recent advances in |lead-free
dielectric materials for energy storageHowever, some significant drawbacks in current lead-free
dielectric materials hinder the energy storage performance of these materials. Based on this, we
review herein Aliovalent A-site engineered AgNbO3 lead-free antiferroelectric Abstract Lead-free
dielectric capacitors with high energy storage density and temperature-insensitive performance are
pivotal to pulsed power systems. In this work, a Perspective on antiferroelectrics for energy
storage and Antiferroelectric materials have attracted growing attention for their potential
applications in high energy storage capacitors, digital displacement transducers, pyroelectric

Achieving Ultrahigh Energy Storage Performance for NaNbO3-Based Lead NaNbO3(NN)-based
lead-free eco-friendly antiferroelectric (AFE) ceramics with an extremely high maximum
polarization (Pm) are believed to be a promising aternative to Recent advances in lead-free
dielectric materials for energy storageHowever, some significant drawbacks in current lead-free
dielectric materials hinder the energy storage performance of these materials. Based on this, we
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review herein Aliovalent A-site engineered AgNbO3 lead-free Abstract Lead-free dielectric
capacitors with high energy storage density and temperature-insensitive performance are pivotal to
pulsed power Recent development of lead-free relaxor ferroelectric and Recent development of
lead-free relaxor ferroelectric and antiferroelectric thin films as energy storage dielectric capacitors
Ampattu Ravikumar Jayakrishnan a 1 Lead-based and |ead-free ferroelectric ceramic capacitors
for This chapter broadly covers the studies on energy storage properties of lead-based and |ead-
free ferroelectric, relaxor ferroelectric, and antiferroelectric bulk ceramics and Novel Sodium
Niobate-Based Lead-Free Ceramics as In contrast with other recently reported |ead-free ceramic-
based dielectric capacitors, the 0.80NN-0.20ST ceramics display a high energy Enhanced energy
storage performance of |ead-free silver niobate Y ttrium-doped silver niobate (AgNbO?) ceramics,
fabricated via a hydrotherma method, show promise as high-performance, lead-free
antiferroelectric materials for dielectric Enhanced energy storage performance in yttrium-doped
lead-free Abstract Y ttrium-doped silver niobate (AgNbO?) ceramics, fabricated via a hydrothermal
method, show promise as high-performance, lead-free antiferroelectric materials Excellent energy
storage performance of lead-based antiferroelectric However, the dielectric ceramic materials with
low energy storage density cannot satisfy the miniaturization and integration for high-performance
electronic devices. For Giant Capacitive Energy Storage in High-Entropy High-entropy (HE)
ceramic capacitors are of great significance because of their excellent energy storage efficiency
and high power density NaNbO3-based antiferroelectric multilayer ceramic capacitors for energy
Antiferroelectric materials feature electric-field-induced phase transitions followed by a large
polarization change characterized by double polarization hysteresis loops. Ultrahigh Energy-
Storage Density in NaNbO3-Based Lead-Free Ultrahigh Energy-Storage Density in NaNbO 3
-Based Lead-Free Relaxor Antiferroelectric Ceramics with Nanoscale Domains Institute for
Superconducting and Excellent energy storage properties in lead-free ferroelectricThe 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 Giant Capacitive Energy Storage in
High-Entropy High-entropy (HE) ceramic capacitors are of great significance because of their
excellent energy storage efficiency and high power density Excellent energy storage propertiesin
lead-free ferroelectricThe 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

Enhanced energy storage performance of silver niobate-based AgNbO3 |ead-free antiferroelectric
(AFE) ceramics are attractive candidates for energy storage applications and power electronic
systems. In this study, AgNbO3 ceramics are Designing lead-free antiferroelectrics for energy
storageAntiferroelectric capacitors hold great promise for high-power energy storage. Here,
through a first-principles-based computational approach, authors find high theoretical Preparation
and optimization of silver niobate-based lead-free ceramic Download Citation | Preparation and
optimization of silver niobate-based lead-free ceramic energy storage materials | AgQNbO3 has
broad research prospectsin dielectric energy Accelerated design of AgNbO3-based ceramics with
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high energy storage Silver niobate-based lead-free antiferroelectric (AFE) ceramics exhibit
tremendous potential in energy storage applications, but large-scale experimental Improved
dielectric and energy storage properties of lead-free NaNbO3-based lead-free ceramics have
attracted much attention in high-power pulse electronic systems owing to their non-toxicity, low
cost, and superior energy storage Lead-free (Nal-1.5xBixLa0.5x)(Nb1-xMgx)O3 ceramics with
high energy However, the significant lead content in these materials contributes to environmental
pollution, disrupts ecological balance, and poses serious health risks [14]. Enhanced energy
storage in antiferroelectrics via antipolarThis study reports that incorporating non-polar
nanodomains into antiferroelectrics greatly enhanced the energy density and efficiency. Recent
developmentsin BaTiO3 based |ead-free materials for energy All these investigations reveal that it
is very challenging to induce a stable antiferroelectric phase in BT rich compounds, and therefore,
it has been combined with Synergistic optimization strategy enhanced the energy storage Due to
the continuous popularization of electronic facilities and the increasing requirements for the green
environment, the development of lead-free ceramics is more in line Excellent Energy Storage
Performance of Abstract Multiphase transition type antiferroelectric lead zirconate is one of the
ideal candidate dielectrics for energy storage ceramic Synergistic optimization strategy enhanced
the energy storage Due to the continuous popularization of electronic facilities and the increasing
requirements for the green environment, the development of lead-free ceramics is more in line
Giant energy density and high efficiency achieved in silver niobate These results not only revedl
the high potential of La-modified AgNbO 3 ceramics for energy storage applications but also open
up a feasible approach of domain engineering to Optimizing energy storage performance of lead
zirconate-based Abstract Dielectric energy storage has gained considerable significance owing to
the high energy requirements of human society. Lead zirconate-based (PZ) antiferroelectric
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