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Overview

What is the energy storage density of high temperature dielectric polymers?

To date, despite the numerous synthetic technologies and modification
approaches for high temperature dielectric polymers, the energy storage
density at high temperatures is generally low . 

Do high-temperature dielectric polymers deteriorate capacitive performance?

Learn more. High-temperature dielectric polymers are increasingly attracting
significant interest for energy storage applications in harsh environments.
However, the exponentially increased conduction losses under high
temperatures and elevated electric fields often cause serious degradation of
the capacitive performance of dielectrics. 

Can electrostatic barriers enhance high-temperature energy storage of
polyetherimide films?

Unlike most reported energy-level tuning strategies, this study introduces a
novel approach that constructs localized electrostatic barriers to enhance the
high-temperature energy storage of polyetherimide (PEI) films. 

How does HT affect the energy storage characteristics of polymers?

HT causes the electrical conduction of polymer dielectrics to increase sharply,
which greatly reducing its Ud and η. Therefore, the suppression of conduction
is the basis for improving the HT energy storage characteristics of polymers. 

Can polymers be used as energy storage media in electrostatic capacitors?

Polymeric-based dielectric materials hold great potential as energy storage
media in electrostatic capacitors. However, the inferior thermal resistance of
polymers leads to severely degraded dielectric energy storage capabilities at
elevated temperatures, limiting their applications in harsh environments. 

Can a chain-packing behavior enable high-temperature polymers with record-
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high breakdown strength?

Zhang, Q. et al. High-temperature polymers with record-high breakdown
strength enabled by rationally designed chain-packing behavior in blends.
Matter 4, 2448–2459 (2021). Wang, R. et al. Designing tailored combinations
of structural units in polymer dielectrics for high-temperature capacitive
energy storage. Nat. Commun. 14, 2406 (2023).
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High temperature polymer energy storage

  

High-temperature polymer-
based dielectrics for
electrostatic ...

The development of wide-bandgap
semiconductors, such as silicon carbide (SiC) and
gallium nitride (GaN), is expected to bring about
the revolution of electronic devices, ...

  

High-Temperature Polymer
Composite Dielectrics: Energy
Storage  

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 ...

  

Polymer dielectrics for high-
temperature energy storage:
...

Recent research has demonstrated that small
amounts of inorganic materials compounded with
polymers can introduce deep traps and thereby
significantly enhance the HT ...

  

Enhancement of high-
temperature capacitive energy
storage ...
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Jinbao Chen, Ting Li, Ziyu Lv, Yongbiao Zhai,
Wugang Liao, Qiyan Zhang; Enhancement of high-
temperature capacitive energy storage
performance in all-polymer ...

  

Ladderphane copolymers for
high-temperature capacitive
energy storage  

The upsurge of electrical energy storage for high-
temperature applications such as electric
vehicles, underground oil/gas exploration and
aerospace systems calls for dielectric ...

  

High-Temperature Energy
Storage Polymer Dielectrics for
...

Recent progress in the field of high-temperature
energy storage polymer dielectrics is
summarized and discussed, including the
discovery of wide bandgap, high-glass ...

  

All organic polymer dielectrics
for high-temperature ...

Dielectric film capacitors for high-temperature
energy storage applications have shown great
potential in modern electronic and electrical
systems, such as aircraft, automotive, oil
exploration industry, ...
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Low-entropy amorphous
dielectric polymers for high-
temperature  

This low-entropy approach is scalable, general,
ultra-low-cost and simple, paving the way for
mass fabrication of high-performance and high-
quality polymer films ...

  

Dielectric polymers with
mechanical bonds for high-
temperature  

Here we bypass the obstacle to high-efficiency
capacitive energy storage up to 250 °C by
designing a dielectric polymer with mechanical
bonds to inhibit the phonon-assisted ...

  

Surface-gradient-structured
polymer films with restricted
thermal  

We have demonstrated surface-gradient-
structured polymer films with substantially
improved high-temperature energy storage
performance that benefit from the ...

  

Scalable all polymer dielectrics
with self-assembled nanoscale

Here, the authors report an all-polymer
nanostructured dielectric material with high
temperature capacitive energy storage
performance.
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Remarkably Boosted High-
Temperature ...

Abstract Polymer dielectrics have broad
applications in advanced electronics and power
systems. However, they suffer from low energy
density and poor breakdown performance at high
temperatures, ...

  

Polymer dielectrics for
capacitive energy storage:
From theories  

The evolutionary success in advanced electronics
and electrical systems has been sustained by the
rapid development of energy storage
technologies. Among various ...

  

Remarkably boosted high-
temperature energy ...

Polymer dielectrics are the key materials in next-
generation electrical power systems. However,
they usually suffer from dramatic deterioration of
capacitive performance at high temperatures. In
...

  

Achieving exceptional high-
temperature capacitance
energy storage ...

Polyimide, endowed with high thermal resistance
due to its aromatic structure, is considered a
potential candidate for high-temperature
polymer dielectrics. However, the strong ...
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High-temperature energy
storage with a new tri-layers
polymer  

The optimized composites SBS (NBT-SBT/ABS
composites layer in the outside and BNNS/ABS
composites layer in the middle) exhibit excellent
high temperature energy ...

  

High-Temperature Dielectric
Materials for Electrical Energy
Storage  

This article presents an overview of recent
progress in the field of nanostructured dielectric
materials targeted for high-temperature
capacitive energy storage applications.
Polymers, ...

  

Metallized stacked polymer
film capacitors for high-
temperature  

Abstract Metallized film capacitors towards
capacitive energy storage at elevated
temperatures and electric field extremes call for
high-temperature polymer dielectrics with high ...

  

Surface Strengthening of
Polymer Composite ...

Polymer dielectrics for high-temperature
capacitive energy storage suffer from low energy
density and poor efficiency, which is mainly
attributed to the exponential growth of
conduction loss at high electric ...
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Advancing high-temperature
electrostatic energy ...

High-performance, thermally resilient polymer
dielectrics are essential for film capacitors used
in advanced electronic devices and renewable
energy systems, particularly at elevated
temperatures where ...

  

Advanced dielectric polymers
for energy storage 

This review primarily discusses: (1) the influence
of polymer film thickness on the dielectric
properties, (2) film quality issues in thinner
polymer films with different filler contents, ...

  

Polypropylene-Based
Dielectrics for High-
Temperature and High ...

4 ???· At present, there is an immediate
necessity for the development of polymer-based
capacitor films that can maintain excellent
energy storage performance in harsh
environments, ...

  

Surface Strengthening of
Polymer Composite Dielectrics
for ...

Polymer dielectrics for high-temperature
capacitive energy storage suffer from low energy
density and poor efficiency, which is mainly
attributed to the exponential growth of ...
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High-Temperature Polymer
Composite Dielectrics: Energy
Storage  

The temperature stability of polymer dielectrics
plays a critical role in supporting their
performance operation at elevated
temperatures. For the last decade, the
investigations ...

  

Polymer dielectrics
sandwiched by medium-
dielectric-constant ...

In summary, we have developed a polymer
dielectric sandwiched by medium-dielectric-
constant and medium-bandgap nanoscale
deposition layers that shows substantially ...

  

Improved high-temperature
energy storage of
polyetherimide by energy  

The high throughput and easy processing of the
PEI hybrid film makes it a potential choice for
energy storage under harsh conditions. This work
represents a route for ...

  

Superior Capacitive Energy
Storage at High ...

High-temperature polymer capacitors with
superior energy storage density are considerable
and desirable components in advanced power
pulse, electrical, and energy conversion systems.
However, due to ...
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High-Energy-Density and High
Efficiency Polymer ...

Polymer dielectrics with linear D-E loops have
wide prospects in electrostatic energy storage
applications for advanced electrical and
electronic systems. In this review, three key
factors determinin 

  

Advanced polymer dielectrics
for high temperature ...

Dielectric polymers are critical to meet the
increasing demands for high-energy-density
capacitors operating in harsh environments, such
as aerospace power conditioning, underground
oil ...

  

Machine learning-accelerated
discovery of polyimide
derivatives ...

Download: Download high-res image (938KB)
Download: Download full-size image Fig. 1.
Design concept and optimization route of
polymer dielectrics for electrostatic ...

  

Excellent high-temperature
energy storage performance of
polymer  

High-temperature polymer dielectrics with
efficient energy storage are essential for modern
power electronics, but their narrow bandgap and
restricted dielectric constant ...
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High-temperature polymer
dielectric films with excellent
energy storage  

Notably, the energy storage performance of
trilayer composite film at high temperature is far
superior to the reported high-temperature
polymer dielectric films. This work ...

  

Designing tailored
combinations of structural
units in polymer

Now, increased energy storage of polymer
dielectrics at temperatures up to 250 °C by
designing tailored combinations of structural
units is reported.
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