
Application of flexible energy storage
devices

What are flexible energy storage devices (fesds)?

Consequently, there is an urgent demand for flexible energy storage devices (FESDs) to cater to the energy

storage needs of various forms of flexible products. FESDs can be classified into three categories based on

spatial dimension, all of which share the features of excellent electrochemical performance, reliable safety,

and superb flexibility.

 

Why do we need flexible energy storage devices?

To achieve complete and independent wearable devices,it is vital to develop flexible energy storage devices.

New-generation flexible electronic devices require flexible and reliable power sources with high energy

density,long cycle life,excellent rate capability,and compatible electrolytes and separators.

 

What is the research focus of flexible energy storage devices?

(2) Currently,the research focus in the field of flexible energy storage devices primarily lies in the

development of novel electrode materials,often overlooking other crucial components such as

electrolytes,separators,and current collectors.

 

Do flexible energy storage devices integrate mechanical and electrochemical performance?

However,the existing types of flexible energy storage devices encounter challengesin effectively integrating

mechanical and electrochemical performances.

 

Which materials are used in flexible energy storage devices?

Firstly,a concise overview is provided on the structural characteristics and properties of carbon-based

materials and conductive polymer materialsutilized in flexible energy storage devices. Secondly,the

fabrication process and strategies for optimizing their structures are summarized.

 

What are textile-based energy storage devices?

Due to excellent chemical stability, electrical conductivity and bendability, textile-based energy storage

devices have garnered attention for applications in flexible and wearable electronics.

The application of carbon nanomaterials in flexible energy storage devices has a great potential. Graphene

materials have been applied in many flexible electronics, such as ...

In this review, we review the design, synthesis strategies, and recent advances of electrode and electrolyte

materials for various flexible energy storage devices (Fig. 2). The review begins ...

With the focus on the net zero target [162], [163] and significant development in wearable and portable

electronic devices, research in new energy storage devices is highly ...
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Flexible and wearable energy storage devices require high original capacity and cycle density retention after

being folded at multiple angles and after a large number of cycles ...

Consequently, there is an urgent demand for flexible energy storage devices (FESDs) to cater to the energy

storage needs of various forms of flexible products. FESDs can be classified into ...

Furthermore, recent progress in the application of energy harvesting and storage based on these conductors is

discussed in detail. Finally, the challenges and promising opportunities in the development of stretchable ...

In this review, the commonly adopted fabrication methods of flexible energy storage devices are introduced.

Besides, recent advances in integrating these energy devices into ...

Fourth, electrochemical property and stability of paper-based flexible energy storage devices under extreme

conditions should be investigated as they are of great importance for some practical applications. Previous

studies have ...

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 ...

It also avoids electromagnetic radiation and electromagnetic interference with 331 wearable communication

devices (Figure 5h). 332 Conclusions 333 Herein, we employed a ...

This smart fabric combines energy storage, self-heating, and triboelectric power generation at low

temperatures, providing a feasible solution for creating flexible wearable devices for complex environments.

To date, self-healing materials have been employed in a substantial number of applications, however, only a

few types of them have been effectively utilized for ...

With the increasing demand for wearable electronic devices, researchers are widely interested in flexible

energy storage devices with low cost, high safety, and high energy ...

Next, the application of inkjet-printed flexible energy storage devices in self-powered electronic systems is

briefly introduced. At last, challenges and future development ...

To achieve complete and independent wearable devices, it is vital to develop flexible energy storage devices.

New-generation flexible electronic devices require flexible and reliable power sources with high energy

density, long ...

The growing need for multifunctional wearable electronics for mobile applications has triggered the demand

for flexible and reliable energy storage devices. 3D printing technology ...
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Hence, this review is focused on research attempts to shift energy storage materials toward sustainable and

flexible components. We would like to introduce recent scientific achievements in the application of

noncellulosic ...

Flexible energy storage devices based on an aqueous electrolyte, alternative battery chemistry, is thought to be

a promising power source for such flexible electronics. ...

To fulfill flexible energy-storage devices, much effort has been devoted to the design of structures and

materials with mechanical characteristics. This review attempts to ...

The booming wearable/portable electronic devices industry has stimulated the progress of supporting flexible

energy storage devices. Excellent performance of flexible ...

Flexible energy storage devices based on graphene-based materials with one-dimensional fiber and

two-dimensional film configurations, such as flexible supercapacitors, ...

Flexible electrochemical energy storage devices and related applications: recent progress and challenges B.

Xiao, K. Xiao, J. Li, C. Xiao, S. Cao and Z. Liu, Chem. Sci., 2024, 15, 11229 DOI: 10.1039/D4SC02139H

This ...

FESDs can be classified into three categories based on spatial dimension, all of which share the features of

excellent electrochemical performance, reliable safety, and superb flexibility. In this review, the application

scenarios of ...

Flexible electrodes have attracted significant interest in the development of different electrochemical systems,

especially in energy storage devices development. In this context, flexible supercapacitors are attracting ...

A substantial research has been dedicated to exploring and advancing flexible and wearable energy storage

systems [16], [17], [18].The utilization of flexible and wearable ...

The cost of an energy storage system is often application-dependent. Carnegie et al. [94] identify applications

that energy storage devices serve and compare costs of storage ...

Flexible energy-storage devices are attracting increasing attention as they show unique promising advantages,

such as flexibility, shape diversity, light weight, and so on; these properties enable applications in portable, ...

Flexible microelectronic devices have seen an increasing trend toward development of miniaturized, portable,

and integrated devices as wearable electronics which ...
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Flexible batteries have been integrated with other energy devices, such as supercapacitor [23, 157] and solar

cells [22, 158], to achieve multi-functionalities for potential ...

The interwoven nature of the fabric provides enhanced flexibility and conformability, makes it well-suited for

applications in wearable and flexible electronics. ...

Therefore, the as-fabricated Co-SA@NCF/CNF-based batteries have great potential in application of wearable

energy storage (Figure 9g). Ji et al. prepared cobalt-embedded N-doped carbon nanotube flake arrays

supported ...

Flexible wearable electronic products, such as smart wristbands, wearable sensors, electronic skins, smart

textiles, and implantable medical devices, have greatly changed human ...
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