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What are flexible energy storage devices?

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, and even wearable electronic devices, including soft electronic products, roll-up displays, and
wearable devices.

What are flexible aqueous energy storage devices for flexible electronics?

In this review, we focus on pioneering works of flexible agueous energy storage devices for flexible
electronics, covering the material designs for essential components of the energy devices such as active
materials, current collectors, agueous electrolyte, and separator membranes.

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.

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.

Are flexible energy storage devices the future of wearable electronics?
Abstract Flexible energy storage devices have received much attention owing to their promising applications
in rising wearable electronics.

Are flexible energy-storage devices possible?

Conseguently, considerable effort has been made in recent years to fulfill the requirements of future flexible
energy-storage devices, and much progress has been witnessed. This review describes the most recent
advances in flexible energy-storage devices, including flexible lithium-ion batteries and flexible
supercapacitors.

Flexible energy storage devices based on graphene-based materials with one-dimensional fiber and
two-dimensional film configurations, such as flexible supercapacitors, lithium-ion and lithium-sulfur and other
batteries, have displayed promising application potentialsin flexible electronics.

FESDs can be classified into three categories based on spatial dimension, all of which share the features of
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excellent electrochemical performance, reliable safety, and superb flexibility. In this review, the application
scenarios of ...

Flexible electrochemica 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 ...

Flexible wearable electronic products, such as smart wristbands, wearable sensors, electronic skins, smart
textiles, and implantable medical devices, have greatly changed human lifestyles due to their unique
mechanical flexibility, high portability, lightweight, and other characteristics [1], [2], [3], [4].Since the large
volume and strong rigidity of traditional energy ...

Flexible energy storage devices based on an agueous electrolyte, alternative battery chemistry, is thought to be
a promising power source for such flexible electronics. ... Further, the challenges facing the practical
application of flexible aqueous energy storage devices and the perspective of the current hurdles are proposed.
Graphical abstract.

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 applications in future flexible and wearable
electronics.

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
conductors and integrated flexible energy devices are highlighted, seeking to inspire their future research
directions.

Recently, biopolymer-based hydrogel electrolytes with desirable structure designs or functional advancements
have shown wide application prospects in a variety of energy storage and conversion devices, including
multifunctional supercapacitors, flexible lithium-ion batteries, and zinc-ion batteries.

The cost of an energy storage system is often application-dependent. Carnegie et a. [94] identify applications
that energy storage devices serve and compare costs of storage devices for the applications. In addition, costs
of an energy storage system for a given application vary notably based on location, construction method and
size, and the ...

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 propitious. The distinct properties of
EESDs as compared to other SCs and batteries, and emerging studies on flexible and stretchable EESDs will
be attractive for developing ...
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With the growing market of wearable devices for smart sensing and personalized healthcare applications,
energy storage devices that ensure stable power supply and can be constructed in flexible platforms have
attracted tremendous research interests. A variety of active materials and fabrication strategies of flexible
energy storage devices have been intensively ...

To meet the rapid development of flexible, portable, and wearable electronic devices, extensive efforts have
been devoted to develop matchable energy storage and conversion systems as power sources, such as flexible
lithium-ion ...

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 energy storage devices possessed a wide range
of applications including flexible displays, portable electronics, wearable devices, electronic sensors, health
monitors, power backup systems, ...

The interwoven nature of the fabric provides enhanced flexibility and conformability, makes it well-suited for
applications in wearable and flexible electronics. Ongoing scientific investigations in thisfield aim to optimize
the design parameters of 3D spacer fabrics. ... Hence offer a novel approach to fabricate flexible and wearable
energy ...

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 a detailed discussion of

Flexible devices, such as flexible electronic devices and flexible energy storage devices, have attracted a
significant amount of attention in recent years for their potential applications in modern human lives. ...
Finally, we introduce the applications of flexible devices as key components in real life. Export citation and
abstract BibTeX RIS ...

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 ...

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 aresearch priority. This review highlights the latest
research advances in flexible wearable supercapacitors, covering functiona classifications such as
stretchability, permeability, self-healing and shape ...

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 density. Zinc-air batteries, which offer
ultra-high energy density, are considered to be a breakthrough in the development of new-generation
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long-lasting energy storage ...

The booming wearable/portable electronic devices industry has stimulated the progress of supporting flexible
energy storage devices. Excellent performance of flexible devices not only requires the component units of
each device to maintain the original performance under external forces, but also demands the overall device to
be flexible in response to externa ...

Flexible energy storage devices have received much attention owing to their promising applications in rising
wearable electronics. By virtue of their high designability, light weight, low cost, high stability, and
mechanical flexibility, polymer materials have been widely used for redlizing high electrochemical
performance and excellent flexibility of energy storage ...

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 primarily focused on the performance of paper-based flexible energy storage devices under dry
and ambient environment.

Flexible microelectronic devices have seen an increasing trend toward development of miniaturized, portable,
and integrated devices as wearable electronics which have the requirement for being light weight, small in
dimension, and suppleness. Traditional three-dimensional (3D) and two-dimensional (2D) electronics gadgets
fail to effectively comply with ...
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