
Stretchable energy storage and
conversion devices

Stretchable electrodes are reviewed by C. Yan and P. S. Lee on page 3443. The key innovative feature for

stretchable energy storage devices is that the device is made of soft electrodes and can be deformed into

various shapes without affecting the performance.

Electrical energy storage systems (EESS) for electrical installations are becoming more prevalent. EESS

provide storage of electrical energy so that it can be used later. The approach is not new: EESS in the form of

battery-backed uninterruptible power supplies (UPS) have been used for many years. EESS are starting to be

used for other purposes.

Stretchable energy storage and conversion devices (ESCDs) are attracting intensive attention due to their

promising and potential applications in realistic consumer products, ranging from portable electronics,

bio-integrated ...

Stretchable electrodes are reviewed by C. Yan and P. S. Lee on page 3443. The key innovative feature for

stretchable energy storage devices is that the device is made of soft electrodes and can be ...

In this review, the recent progresses in the developments of stretchable power sources including

supercapacitors, batteries and solar cells are presented. Stretchable electronics are a type of mechanically

robust electronics which can be bended, folded, crumpled and stretched and represent the emerging direction

towards next-generation wearable and implantable devices. ...

We report a highly stretchable conducting polymer, realized with a range of enhancers that serve a dual

function: (i) they change morphology and (ii) they act as conductivity-enhancing dopants in poly (3,4 ...

Recently, intense research has been conducted on stretchable energy storage devices with wavy designs, using

conventional inorganic materials. [ 10 - 12 ] This is mainly because the familiar active materials in energy

storage devices show good conductivity, cost little, and are amenable to fabrication by today''s industrial

technology ...

The energy devices for generation, conversion, and storage of electricity are widely used across diverse

aspects of human life and various industry. Three-dimensional (3D) printing has emerged as ...

In designing flexible/stretchable energy storage devices with self-healing capability, the trade-off among

electrochemical performance, mechanics and self-healing capability should be carefully considered to achieve

superior performance balance. For example, there is a trade-off relationship between the self-healing

efficiency and the tensile ...

The rapid consumption of fossil fuels in the world has led to the emission of greenhouse gases, environmental
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pollution, and energy shortage. 1,2 It is widely acknowledged that sustainable clean energy is an effective way

to solve these problems, and the use of clean energy is also extremely important to ensure sustainable

development on a global scale. 3-5 Over the past 30 years, ...

In conclusion, this work presented a general and effective paradigm to develop high-performance electrodes

for flexible and stretchable electronics, not only energy storage but also energy conversion devices. Tian Lv

and Tao Chen School of Chemical Science and Engineering Institute of Advanced Study, Tongji University,

China. Publication

Stretchable energy storage and conversion devices are the key components for the fabrication of complete and

independent stretchable systems. In this review, we present the recent progresses in the developments of ...

Abstract Stretchable energy storage devices (SESDs) ... [197, 198] Peng''s group reported an integrated energy

wire to simultaneously realize photo-electric conversion and energy storage in one device, as shown in Figure

13c. The overall efficiency could reach up to 1.5%.

Stretchable energy storage devices (SESDs) are indispensable as power a supply for next-generation

independent wearable systems owing to their conformity when applied on complex surfaces and functionality

under mechanical deformation.

Next-generation wearable technology needs portable flexible energy storage, conversion, and biosensor

devices that can be worn on soft and curved surfaces. The conformal integration of these devices requires the

use of soft, flexible, light materials, and substrates with similar mechanical properties as well as high

performances. In this review, we have collected ...

A wide range of materials are covered for each strategy, including polymers, metals, and ceramics. By

comparing the achieved electrochemical performance and strain capability of these different materials

strategies, we allow for a side-by-side comparison of the most promising strategies for enabling stretchable

electrochemical energy storage.

This Perspective reviews stretchable, elastic materials and devices of use for the conversion of solar energy.

Stretchable and extremely flexible photovoltaic and photoelectrochemical cells would be useful as, for

example, power sources for rugged and collapsible electronic and biomedical devices, foldable,

weather-resistant solar roofs for ...

Certainly, large-scale electrical energy storage systems may alleviate many of the inherent inefficiencies and

deficiencies in the grid system, and help improve grid reliability, facilitate full integration of intermittent

renewable sources, and effectively manage power generation. Electrical energy storage offers two other

important advantages.
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Stretchable energy storage and conversion devices are the key components for the fabrication of complete and

independent stretchable systems. In this review, we present the recent progresses in the developments of

stretchable power sources ...

Stretchable energy storage and conversion devices (ESCDs) are attracting intensive attention due to their

promising and potential applications in realistic consumer products, ranging from portable ...

A Stretch map of preparation process of CNT/PANI hydrogel flexible all-solid-state ... outline the remaining

difficulties associated with using hydrogel electrolytes made of biopolymers for cutting-edge energy storage

and conversion devices and suggest solutions to these problems in order to speed up development and research

[100 ...

With the continuous progress of the energy use and demand, functionalized energy storage and conversion

device s (ESCDs) are urgently needed. In the meantime, stretchable ESCDs are attracting intensive attention

due to their great potential for specific applications, such as wearable electronics, an electronic skin, implant

electronics, and other collapsible gadgets.

This article is part of the themed collection: Electrochemistry in Energy Storage and Conversion The

increasingly intimate contact between electronics and the human body necessitates the development of

stretchable energy storage devices that can conform and adapt to the skin.

Stretchable energy storage devices are essential for developing stretchable electronics and have thus attracted

extensive attention in a variety of fields including wearable devices and bioelectronics. Carbon materials, e.g.,

carbon nanotube and graphene, are widely investigated as electrode materials for energy storage devices due

to their ...

Stretchable energy storage devices (SESDs) are indispensable as power a supply for next-generation

independent wearable systems owing to their conformity when applied on complex surfaces and ...

Elastic hydrogel electrolyte, as the prominent component of stretchable devices, could lose their stretchability

after being incorporated with strong alkaline solution. In this case, ... Furthermore, the recent progress of

diverse energy storage and conversion devices (such as multifunctional supercapacitors, flexible lithium-ion

batteries and ...

In recent years, stretchable energy storage devices such as stretchable supercapacitors [3, 10], stretchable

zinc-ion batteries [11, 12], and LIBs [13, 14] have attracted much interest.

There are several reports of stretchable conductive electrodes, sensors, and energy storage devices based on

stretchable polymers of polyurethane (PU), PDMS etc. [37]. However, simultaneously obtaining both high

optical transparency and high electrical conductivity in a single stretchable electrode is challenging.
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Transparent conductive ...

Currently, the developments of transparent energy storage devices are lagging behind, not to mention

transparent and stretchable energy storage devices. So far, the transmittances of assembled transparent and

stretchable supercapacitors are reported to ...
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