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Self-healing and flexible energy
storage
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Overview

The introduction of self-healing mechanism into flexible energy storage
devices is expected to solve the problems of mechanical and electrochemical
performance degradation caused by mechanical deformation. Applications of
diferent healing mechanisms and advanced characterization techniques in.
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The introduction of self-healing mechanism into flexible energy storage
devices is expected to solve the problems of mechanical and electrochemical
performance degradation caused by mechanical deformation. Applications of
different healing mechanisms and advanced characterization techniques in.

In this review the intriguing self-healing polymers and fascinating mechanism
of self-healable energy harvesting devices such as triboelectric
nanogenerators (TENG) and storage devices like supercapacitors and batteries
from the aspect of electrodes and electrolytes in the past five years are.

<p indent="0mm">Flexible electronics have attracted a broad attention
according to their desirable mechanical deformation capabilities, such as
bend, fold and stretch. The flexible electronic technique has been widely
applied in the field of flexible display, hemispherical electronic eye digital. Can
self-healing mechanism be used in flexible energy storage devices?

The introduction of self-healing mechanism into flexible energy storage
devices is expected to solve the problems of mechanical and electrochemical
performance degradation caused by mechanical deformation. Applications of
different healing mechanisms and advanced characterization techniques in
energy storage devices are summarized.

Can self-healing materials be used for energy harvesting and storage devices?

This article summarizes recent advances in self-healing materials developed
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for energy harvesting and storage devices (e.g., hanogenerators, solar cells,
supercapacitors, and lithium-ion batteries) over the past decade.

Are energy storage devices self-healing?

Inspired by the healing phenomenon of nature, endowing energy storage
devices with self-healing capability has become a promising strategy to
effectively improve the durability and functionality of devices. Herein, this
review systematically summarizes the latest progress in intrinsic self-healing
chemistry for energy storage devices.

How will Self-healing improve energy storage?

Thus, the introduction of self-healing capabilities will significantly enlarge the
application field for flexible/stretchable energy storage devices, even
extending the service life of both flexible/stretchable devices and traditional
rigid batteries or supercapacitors, thereby reducing consumer electronic
waste, , , , .

Can Omni-healable energy storage devices be self-healed?

The self-healing ability can remarkably enhance the reliability and extend the
lifetime of these devices. However, the self-healing of these devices is realized
by the healing of either electrodes or electrolyte. Therefore, it is still an unmet
challenge to generate omni-healable energy storage devices, while
maintaining high power/energy density.

What is a flexible/stretchable energy storage device?

In general, conventional energy storage devices consist of a positive/negative
electrode, separator, and package materials. The primary challenge in
obtaining a flexible/stretchable device is resolving the issue of electrodes
flexibility due to the intrinsic flexible feature for separator and package
materials.
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Self-healing and flexible energy storage

Flexible solid-state zinc-ion
electrochromic energy storage
device ...

The combination of energy storage,
electrochromic function, and physical flexibility is
crucial for the development of all-solid-state
flexible devices. Present work ...

Self-healing 1
flexible/stretchable energy | |-
storage devices

Abstract During the past decade,
flexible/stretchable energy storage devices have
garnered increasing attention, with the
successful development of wearable electronics.

Modular assembly of self-
healing flexible thermoelectric

By using liquid metal electrodes and selectively

doped self-healing materials, the authors make
_—l'_/ devices with high performance, modular

assembly, and application potential in ...

Journal of Energy Storage

Flexible self-healing super capacitor was
reported by polymerization of aniline with a
physically self-healing polyvinyl alcohol/phytic
acid hydrogel film. The self-repairing ...
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Congratulations to Haili Qian and Tan Zhang et al
for fabrication of anisotropic and self-healing

hydrogels with impressive multi-responsive
actuating capability (Nat. ...
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Self-Healing All-in-One Energy
Storage for ...

This all-in-one system demonstrates a novel
fabricated process and practical application of
highly flexible supercapacitors to self-power
integrated sensors in advanced wearable
electronics and smart ...

Aqueous zinc-based batteries
are flexible, self ...

They also possess features such as flexibility, self-
healing, biocompatibility, self-charging, and
integrability with other devices. We summarize
the material design for self-charging AZBs, the
device ...
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The new focus of energy
storage: flexible wearable
supercapacitors

As the demand for flexible wearable electronic
devices increases, the development of light, thin
and flexible high-performance energy-storage
devices to power them ...

A self-healing hydrogel derived
flexible all-solid-state

Flexible energy storage devices are susceptible
to damage, which might result in safety issues.

In this paper, a self-healing flexible P(AAPBA-co-
P4-A...

Preparation and
Characterization of Self-
Healing ...

The self-healing double-layer hydrogel was
investigated as a semicell for flexible energy
storage. GCD curves were recorded (Figure 8 D)
and showed symmetric triangular shapes, with a
relatively short charge/discharge time, ...

Recent progress in self-
healable energy harvesting ...

In this review the intriguing self-healing polymers
and fascinating mechanism of self-healable
energy harvesting devices such as triboelectric
nanogenerators (TENG) and storage devices like
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A flexible, autonomous self-
healing and high ionic
conductivity

This work provides new idea for the synthesis of
highly conductive, self-healing and flexible
hydrogel electrolyte to promote the development
of all-in-one supercapacitor with ...

Self-Healing Materials for Next-
Generation Energy ...

This article summarizes recent advances in self-
healing materials developed for energy
harvesting and storage devices (e.qg.,
nanogenerators, solar cells, supercapacitors, and
lithium-ion batteries) ...
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Development and application
of self-healing materials in
smart

We focus on the repair mechanisms and
performances of energy storage devices
prepared from self-healing materials with a focus
on electrodes and electrolytes. Since ...

Recent Advances in
Nanomaterial-Based Self ...

Nanomaterial-based self-healing electrodes have
demonstrated significant potential in sensing and
energy storage applications due to their ability to
withstand electrical breakdowns at high electric
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IntrinSiC Self_HeaIing Support Customized Product
Chemistry for Next ...

The introduction of self-healing mechanism into %
flexible energy storage devices is expected to R E L

solve the problems of mechanical and g

caused by mechanical deformation. Applications

-

electrochemical performance degradation

A review of self-healing
electrolyte and their
applications in flexible

Simultaneously, self-healing capacity, inspired by
biological organs, has been identified to be a
viable solution for addressing these issues by
restoring mechanical and ...

Intrinsic Self-Healing
Chemistry for Next-Generation
Flexible ...

Inspired by the healing phenomenon of nature,
endowing energy storage devices with self-
healing capability has become a promising
strategy to efectively improve the durability and

functionality ... ’ v
SUPPORT REAL-TIME ONLINE . .
MONITORING OF SYSTEM STATUS Self-Heallng A"_|n_one Energy
beae _ Storage for Flexible Self ...

MONTOR

; Self-Healing All-in-One Energy Storage for
Flexible Self-Powering Ammonia Smartsensors
Hongting Ma, Fengjuan Lv, Liuxue Shen, Kaizhou
Yang, Yu Jiang, Junlin Ma, Xiaodong Geng, ...
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A review of self-healing
electrolyte and their
applications in ...

In this review, we have highlighted recent
progress in various types of self-healing
electrolytes (solid-state, gel-state and composite
electrolytes) application in flexible/stretchable ...

E
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Self-Healing Materials for Next-
Generation Energy ...

Because of the great breakthroughs of self-
healing materials in the past decade, endowing
devices with self-healing ability has emerged as
a particularly promising route to effectively
enhance the device ...
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High-Conductivity and
Ultrastretchable Self ...

This self-healing hydrogel electrolyte with
excellent stretchability and high ionic
conductivity is expected to pave the way for the
development of high-performance flexible energy
storage and wearable ...

Flexible energy storage
devices for wearable ...

A variety of active materials and fabrication
strategies of flexible energy storage devices
have been intensively studied in recent years,
especially for integrated self-powered systems
and biosensing. A series of materials and ...
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Intrinsic Self-Healing
Chemistry for Next-Generation
Flexible ...

Applications of diferent healing mechanisms and
advanced characterization techniques in energy
storage devices are summarized. The key
challenges of self-healing in the field of flexible

Advances of self-healing
flexible energy storage devices

Flexible electronics have attracted a broad
attention according to their desirable mechanical
deformation capabilities, such as bend, fold and
stretch. The flexible ...
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Intrinsic Self-Healing
Chemistry for Next ...

Herein, this review systematically summarizes
the latest progress in intrinsic self-healing
chemistry for energy storage devices. Firstly, the
main intrinsic self-healing mechanism is
introduced.

Energy storage devices based
on flexible and self-healable ...

The composition and categorization of hydrogels
(natural and synthesized) were explored and
discussed. Moreover, this research examines the
mechanical properties and self ...
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Aqueous zinc-based batteries
are flexible, self ...

Self-healing in AZBs endows battery with
enhanced durability and extended lifespan,
leading to more reliable and longer-lasting
energy storage solutions. Self-healing AZBs can
achieve self-repair by ...

Higer conversion
= efficiency
20Kwh

30Kwh

Self-healing
flexible/stretchable energy
storage devices

Simultaneously, inspired by biological organs,
self-healing capability is found to be a promising
approach to address these issues by restoring
the mechanical and electrochemical ...
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Recent advances of hydrogel
electrolytes in flexible ...

Moreover, diverse properties such as self-healing
ability, ultra-stretchability, electrochromism, and
extreme-temperature resistance can be achieved
by modifying the chemical structures, opening
the door to the development of ...

Research progress of self-
healing polymer ...

Self-healing polymer materials have been a
research hotspot in the field of smart materials
since their invention. They have self-diagnostic
functions and are capable of self-healing small
cracks. By ...
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Hydrogel Electrolytes for
Flexible Aqueous Energy ...

Here, the state-of-the-art advances of the
hydrogel materials for flexible energy storage
devices including supercapacitors and
rechargeable batteries are reviewed. In addition,
devices with various ...

Self-healing
flexible/stretchable energy
storage devices,Materials

Simultaneously, inspired by biological organs,
self-healing capability is found to be a promising
approach to address these issues by restoring
the mechanical and electrochemical ...

Self-Healing Flexible Batteries: m
Safer and Better for Wearables I ]
Innovative self-healing, flexible batteries provide I

enhanced safety, affordability, and performance
for wearables, as detailed in a paper published
by Nano Research Energy. o
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