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Overview

Flexible and stretchable electronics have experienced a boom in development
during the. 

As two mainstream energy storage systems, supercapacitors and metal-ion
batteries have been broadly studied in the field of flexible and stretchable
electronics [55], [56], [57], [5. 

For flexible and stretchable energy storage devices, the inevitable structural
fracture and mechanical damage that occurs during the repeated stretching
and bending can lead to electroch. 

This section will review various kinds of self-healing materials that are usually
applied in flexible/stretchable energy storage devices. According to their
different functionalities in t. 

Tremendous developments have been achieved in self-healing
flexible/stretchable energy storage devices, however, the evaluation of
“flexibility”, “stretchability” and “self-healing effici. 

How can a flexible/stretchable energy storage device be Omni self-healing?

It is necessary to develop all-healable components, such as electrodes,
electrolytes, current collectors, substrates and encapsulation materials, which
can realize the omni self-healing function of flexible/stretchable energy
storage devices. 

What are self-healing energy storage devices?

As for self-healing energy storage devices, the self-healing electrodes and self-
healing electrolytes for supercapacitors and lithium batteries have been
developed. The self-healing ability can remarkably enhance the reliability and
extend the lifetime of these devices. 

When did flexible/stretchable self-healing energy storage devices start?

Fig. 1 depicts representative events for flexible/stretchable self-healing energy
storage devices on a timeline. In 1928, the invention of the reversible Diels-
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Alder reaction laid the foundation for self-healing polymers. 

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

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

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 , , , , . 

Is self-healing a viable solution to energy storage problems?

Simultaneously, self-healing capacity, inspired by biological organs, has been
identified to be a viable solution for addressing these issues by restoring
mechanical and electrochemical performance. This review first outlines a full
scheme for flexible/stretchable energy storage devices and the basic principle
of self-healing.
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Self healing stretchable energy storage

  

Intrinsic Self-Healing Chemistry for Next-
Generation Flexible Energy  

DOI: 10.1007/s40820-023-01075-9 Corpus ID:
258052047 Intrinsic Self-Healing Chemistry for
Next-Generation Flexible Energy Storage Devices
@article{Wan2023IntrinsicSC, title={Intrinsic
Self-Healing Chemistry for Next-Generation
Flexible Energy Storage Devices}, author={Xin
Wan and Tiansheng Mu and Geping Yin},
journal={Nano-Micro Letters}, year={2023},
volume={15}, ...

  

Self-healing materials for flexible and
stretchable electronics

energy storage and conversion devices [36, 37],
and electronic skins (e-skins) [38, 39]. and its
elongation at break is increased from 17.1 % to
102.1 %. A self-healing stretchable transparent
electrode can be prepared by spraying Ag NWs
on its  

  

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

This review first outlines a full scheme for
flexible/stretchable energy storage devices and
the basic principle of self-healing. Then, we
discuss the essential work of several ...

  

Self-healing flexible/stretchable energy
storage devices

Self-healing flexible/stretchable gel electrolytes.
Due to the acceptable ionic conductivity, great

Powered by VDB Solar Solutions



Page 5/13

flexibility, considerable stretchability, friendly
biocompatibility and low cost, polymer gel
electrolytes could serve as a good ionic
conductive medium for flexible/stretchable ...

  

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

Request PDF , A review of self-healing electrolyte
and their applications in flexible/stretchable
energy storage devices , With the tremendous
development of wearable electronics over the
last  

  

Stretchable, self-healing, adhesive and anti-
freezing ionic ...

Conductive hydrogels have great application
potential in flexible electronic devices.
Nevertheless, it is a huge challenge to fabricate
multifunctional conductive hydrogels
simultaneously integrated with high conductivity,
self-healing performance, adhesiveness and anti-
freezing ability. Herein, multifunctional ionic
conductive hydrogels composed of sodium ...

  

Self-healing flexible/stretchable energy
storage devices

Self-healing flexible/stretchable energy storage
devices. Xiao-yang Tong, Zhengnan Tian, +3
authors. Yuanlong Shao. Published 9 January
2021. Materials Science, Engineering. Materials
...
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Self-Healing Polymers for Electronics and
Energy Devices.

Polymers are extensively exploited as active
materials in a variety of electronics and energy
devices because of their tailorable electrical
properties, mechanical flexibility, facile
processability, and they are lightweight. The
polymer devices integrated with self-healing
ability offer enhanced reliability, durability, and
sustainability. In this Review, we ...

  

High-strength, stretchable, and NIR-
induced rapid self-healing  

Stretchable and self-healable materials with
excellent mechanical performance hold great
promise for applications in flexible functional
devices. Despite rapid developments, achieving
high mechanical strength, extreme stretchability,
and rapid self-healing capability in self-healing
materials remains challenging. Here, inspired by
the hierarchical structure and unique ...

  

Full-device stretchable supercapacitors
with superior thermal and self  

With the tremendous development of wearable
electronics, corresponding energy storage
devices with stretchability and stability are
urgent needed as power suppliers. [[1], [2], [3]]
Hydrogel-based supercapacitors have attracted
considerable interests due to their inherent
flexibility, fast charging/discharging process and
high power density.

  

Self-healable, stretchable, and nonvolatile
solid polymer ...

Self-healing ionogels were synthesized via a two-
step urethane formation reaction from 4-arm-
PEG (Fig. 1 and S1).The 4-arm-PEG was chosen
as a network polymer owing to its low glass
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transition temperature (T g) and good
compatibility with [EMI][TFSI], which endows
sufficient chain mobility for room-temperature
self-healing [36, 37]. 4-arm-PEG was first ...

  

Self-healable, stretchable, and nonvolatile
solid polymer ...

Self-healable, stretchable, and nonvolatile solid
polymer electrolytes for sustainable energy
storage and sensing applications Energy Storage
Materials ( IF 18.9) Pub Date : 2021-12-01, DOI:
10.1016/j.ensm.2021.11.047

  

Self-healable, stretchable, and nonvolatile
solid polymer electrolytes  

Self-healing ionogels were synthesized via a two-
step urethane formation reaction from 4-arm-
PEG (Fig. 1 and S1).The 4-arm-PEG was chosen
as a network polymer owing to its low glass
transition temperature (T g) and good
compatibility with [EMI][TFSI], which endows
sufficient chain mobility for room-temperature
self-healing [36, 37]. 4-arm-PEG was first ...

  

Self-healing flexible/stretchable energy
storage devices

Inspired by the healing phenomenon of nature,
endowing energy storage devices with self-
healing capability has become a promising
strategy to effectively improve the ...
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A review of self-healing electrolyte and
their applications in ...

Herein, after briefly summarizing advanced
methods for preparing flexible/stretchable
energy storage devices, we focus on the role of
self-healing electrolytes into energy storage
devices. Two types of self-healing mechanisms
are described in detail, including external-
support and intrinsic self-healing mechanisms.

  

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 effectively improve the ...

  

Self-healing flexible/stretchable energy
storage devices

With the invention of the first self-healing lithium
ion battery in 2013, the area of self-healing
flexible/stretchable energy storage devices was
born. Thanks to self-healing ...

  

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

Present work developed a self-healing flexible
zinc-ion electrochromic energy storage device
(ZEESD), which consists of a Prussian Blue film, a
self-healing gel electrolyte, and a zinc metal
anode. The ZEESD device achieved a discharge
voltage of 1.25 V and a surface capacitance of 31
mF cm -2, which highlight its promising
suitability as a power source for ...
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A Stretchable and Self-Healing Energy
Storage Device Based on  

The SH conductor has an initial conductivity of
2479 S cm-1 that attains a high stretchability
with 700% strain, it restores 100% stretchability
even after breaking/healing with the electrical
healing efficiency of 75%. Stretchable and self-
healing (SH) energy storage devices are
indispensable elements in energy-autonomous
electronic skin. However, the current collectors
...

  

Self-Healable, Stretchable, and Nonvolatile
Solid  

Download Citation , Self-Healable, Stretchable,
and Nonvolatile Solid Polymer Electrolytes for
Sustainable Energy Storage and Sensing
Applications , Self-healing materials that
autonomously  

  

Intrinsic Self-Healing Chemistry for Next-
Generation Flexible Energy  

Intrinsic Self-Healing Chemistry for Next-
Generation Flexible Energy Storage Devices Xin
Wan1, Tiansheng Mu1 *, Geping Yin1 *
HIGHLIGHTS o The introduction of self-healing
mechanism into exible energy storage devices is
expected to solve the problems of

  

Self-Healing All-in-One Energy Storage for
Flexible Self  

1 Introduction In recent years, there has been a
growing interest in wearable electronic devices,
with various practical application for healthcare
monitoring, [] motion detection, [] or
environmental analysis in high hazard
surroundings. [3, 4] Generally, electronic device
system is composed of energy harvesting (e.g.,
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solar energy []), energy storage (e.g., ...

  

A Stretchable and Self-Healing Energy
Storage ...

Stretchable and self-healing (SH) energy storage
devices are indispensable elements in energy-
autonomous electronic skin. However, the
current collectors are not self-healable  

  

A Stretchable and Self-Healing Energy
Storage Device Based on  

Stretchable and self-healing (SH) energy storage
devices are indispensable elements in energy-
autonomous electronic skin. However, the
current collectors are not self-healable nor
intrinsically stretchable, they mostly rely on
strain-accommodating structures that require
complex processing, are often limited in
stretchability, and suffer from low device packing
density and fragility.

  

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 is a research priority. This
review highlights the latest research advances in
flexible wearable supercapacitors, covering
functional classifications such as stretchability,
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permeability, self ...

  

Recent advances in flexible/stretchable
hydrogel electrolytes in energy  

This facilitates polymeric gels to be used in
energy storage devices due to their variable
swelling behavior in response to environmental
changes and self-healing capability. Since they
are made of naturally occurring polymers like
sugar and proteins, hydrogels resemble
extracellular matrices and are recognised by
cells where they seem to be biocompatible [ 18 ].

  

Self-healing flexible/stretchable energy
storage devices

TY - JOUR T1 - Self-healing flexible/stretchable
energy storage devices AU - Tong, Xiaoling AU -
Tian, Zhengnan AU - Sun, Jingyu AU - Tung,
Vincent AU - Kaner, Richard B. AU - Shao,
Yuanlong N1 - KAUST Repository Item: Exported
on 2021-11-21  

  

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

This article summarizes recent advances in self-
healing materials developed for energy
harvesting and storage devices (e.g.,
nanogenerators, solar cells, ...
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Self-Healing Materials for Energy-Storage
Devices 

Extrinsic and intrinsic self-healing materials and
their working principles are first introduced.
Then, the application of self-healing materials in
ESDs according to their self ...

  

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

Hierarchical porous activated carbon anode for
dual carbon lithium-ion capacitors: Energy
storage mechanisms and electrochemical
performances Mohamed M. Abdelaal, Hao-Huan
Hsu, Wan-Ling Liao, Saad Gomaa Mohamed,
Chun

  

A Review of Self-Healing Polymers for
Lithium Batteries: from  

Review A Review of Self-Healing Polymers for
Lithium Batteries: From Mechanistic Insight to
Application Qiyue Sun, Yongyin Wang, Qiaoying
Cao *, Hang Hu, Mingtao Zheng, Yong Xiao,
Yingliang Liu and Yeru Liang * Key Laboratory for
Biobased Materials and  

  

Wearable Energy Storage Devices 

Flexible and stretchable energy storage devices
are increasingly being needed for a wide variety
of applications such as wearable electronics,
electronic papers, electronic skins, smart clothes,
bendable smart phones and implantable medical
devices. Wearable Energy Storage Devices
discusses flexible and stretchable
supercapacitors and batteries, stretchable ...
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A review of self-healing electrolyte and
their applications in ...

DOI: 10.1016/j.electacta.2021.139730 Corpus ID:
245192245 A review of self-healing electrolyte
and their applications in flexible/stretchable
energy storage devices @article{Liao2021ARO,
title={A review of self-healing electrolyte and
their applications in flexible/stretchable energy
storage devices}, author={Haiyang Liao and
Wenzhao Zhong and Ting Li and Jieling Han and
...
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