
Flexible supercapacitors for energy
storage

What is a flexible supercapacitor?

A supercapacitor is a potential electrochemical energy storage device with high-power density (PD) for

driving flexible, smart, electronic devices. In particular, flexible supercapacitors (FSCs) have reliable

mechanical and electrochemical properties and have become an important part of wearable, smart, electronic

devices.

 

Are flexible supercapacitors a good choice for energy storage?

Intelligent,flexible energy storage,and conversion devices with low weight,high safety,small volume,excellent

electrochemical performance,and good mechanical durability are in great demand 1. Flexible supercapacitors

are promising candidatesbecause of their strong mechanical flexibility and high safety even under mechanical

distortion.

 

Are flexible supercapacitors suitable for wearable devices?

Nowadays,with the rapid development of wearable electronic devices,the requirements for electrode materials

of flexible supercapacitors are more stringent. Compared with traditional supercapacitors,flexible

supercapacitors have the same energy storage mechanism.

 

Why are flexible supercapacitors attracting more attention?

Flexible supercapacitors are attracting more attention as new developing tendency of the energy storage

devices for broader and more modern application in the wearable and portable electronics.

 

What are stretchable supercapacitors?

Stretchable supercapacitors have gained widespread use due to their crucial function in flexible and wearable

supercapacitors. They not only provide the most basic energy-storage function,but can also operate in a variety

of mechanically deformed environments,such as stretching,bending,twisting,and compression.

 

How flexible is a fiber-type supercapacitor?

Even after repeated bending every 100 charge-discharge cycles,the C3 (1.0)@mDW (100)-based

supercapacitor had a capacitance retention of 88.0% after 500 cycles,which is almost the same as that without

mechanical deformation; this validates the superior flexibilityof the fiber-type supercapacitor (Fig. 7A).

Flexible Supercapacitors (SCs) are emerging as sustainable solution to meet the growing demand of robust

energy storage systems for intelligent wearable electronic gadgets (IWEGs) because of their benefits, which

include high power density and quick charging/discharging.

In this review, flexible energy storage devices including supercapacitors and batteries are firstly introduced

briefly. Then the design requirements and specific applications of polymer materials as electrodes,
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electrolytes, separators, and packaging layers of flexible energy storage devices are systematically discussed

with an emphasis on the ...

Flexible electrochromic energy storage devices, which exhibit synchronous color changes accompanied by

charge/discharge processes, are rapidly evolving because of their potential in wearable ...

The flexible wearable powers can be classified into two categories: flexible electrochemical energy storage

devices (FEESDs) including flexible batteries [9] and FSCs [10], and the non-electrochemical energy storage

devices such as flexible photovoltaic cells [11].Currently, the FEESDs are the mainstream of flexible energy

storage devices because of ...

Formation of thick, high energy density, flexible solid supercapacitors is challenging because of difficulties

infilling gel electrolytes into porous electrodes. Incomplete infilling results in a ...

1. Introduction. In recent years, tremendous growth in fields ranging from portable instruments to electric

vehicles has greatly boosted the demand for new electrochemical energy storage systems [1, 2] percapacitors

as an energy storage technology with excellent performance such as high power density, maintenance-free,

and long life have become a hot ...

Flexible supercapacitors have become research hotspot as the energy storage device to power up the wearable

and portable electronics due to their high specific capacitance and power density, fast charge/discharge rate

and excellent flexibility.

We also explain how these hydrogels contribute to improved properties of the energy storage devices and

include cases in which the hydrogel is used for several functions in the same device. The contribution of

hydrogels in the development of flexible energy storage devices and their impact on electrochemical

performance are also discussed.

A supercapacitor uses a different mechanism of energy storage. In supercapacitors, energy is stored

electrostatically on the surface of the material, and chemical reactions are not involved. ... The field of energy

textiles is rapidly growing, but flexible energy storage directly comparable with everyday fabrics is still

challenging to make in ...

The expeditiously growing wearable, thin, and flexible electronics have created a great demand for futuristic

miniaturized charge storage devices. As power sources, flexible ...

As a functional electrolyte in flexible energy storage and conversion devices, biopolymer-based hydrogels

have received extensive attention in energy storage and conversion applications recently. ... Researchers have

been devoted to fabricating high-performance flexible supercapacitors with biopolymer-based hydrogel

electrolytes to meet the ...
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As an energy storage device, flexible supercapacitors play an important role in health detection equipment and

biosensors. There is a wearable asymmetric flexible supercapacitor with a self ...

Flexible self-charging power sources harvest energy from the ambient environment and simultaneously charge

energy-storage devices. This Review discusses different kinds of available energy devices ...

Limited by the mechanism of energy storage, flexible supercapacitors based simple carbon nanomaterials

present low upper capacitance. Therefore, that compositing carbon nanomaterials with pseudocapacitance

materials is an effective strategy to ...

Supercapacitors are being researched extensively in smart electronics applications such as flexible,

biodegradable, transparent, wearable, flexible, on-chip, and portable energy storage. In comparison with

conventional capacitors, supercapacitors use materials with a high specific surface area as electrodes [ 8, 9 ].

The rapid development of wearable, highly integrated, and flexible electronics has stimulated great demand

for on-chip and miniaturized energy storage devices. By virtue of their high power ...

For flexible supercapacitors, carbon cloth (CC) is a high-energy anode with excellent conductivity, flexibility,

and capacities ... which is essential for enhancing the energy storage capacity of supercapacitors .

Supercapacitor devices are made more durable and reliable by strong chemical stability and ability of NiO to

endure the demanding ...

Next, the recent specific applications of nanocellulose-based composites, ranging from flexible lithium-ion

batteries and electrochemical supercapacitors to emerging electrochemical energy storage devices, such as

lithium-sulfur batteries, sodium-ion batteries, and zinc-ion batteries, are comprehensively discussed.

Development of flexible energy storage systems has improved in recent times, due to the rise in demand for

next-generation technology. Recent technologies such as smart wearable and portable electronic devices have

encouraged the utilization and further advancement of energy storage components such as supercapacitors or

batteries [1,2,3,4].To ...

Intelligent, flexible energy storage, and conversion devices with low weight, high safety, small volume,

excellent electrochemical performance, and good mechanical durability ...

The expeditiously growing wearable, thin, and flexible electronics have created a great demand for futuristic

miniaturized charge storage devices. As power sources, flexible supercapacitors (FSCs) have received huge

attraction because of their reliability, compatibility, and safety within the integrated lightweight consumer

device applications.
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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 critically review the state of the art with

respect to materials of electrodes and electrolyte, the device structure, and the corresponding fabrication

techniques as well as ...

Fiber supercapacitors utilizing pen ink for flexible/wearable energy storage. Adv. ... Graphene-Cellulose Paper

Flexible Supercapacitors. Adv. Energy Mater. 1, 917-922 (2011).

Consequently, over the past decade, there has been a great interest in the miniaturization of supercapacitors

and their integration on chips or flexible substrates, as energy-storage microdevices ...

DOI: 10.1016/j.est.2020.101460 Corpus ID: 219484698; Laminate composite-based highly durable and

flexible supercapacitors for wearable energy storage @article{Anjum2020LaminateCH, title={Laminate

composite-based highly durable and flexible supercapacitors for wearable energy storage}, author={Nasim

Anjum and Matthew C. Grota and Dapeng Li and Caiwei Shen}, ...

Flexible energy storage devices are a key enabling factor for the propagation of wearable or paper electronics

in biomedical, consumer electronics, and military applications 1,2,3,4,5.Lithium-ion ...
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