
Flexible super solid-state capacitor

Are flexible solid-state electrochemical supercapacitors a good option for energy storage?

Among them,the flexible solid-state supercapacitors combined with exceptionally long cycle life,high power

density,environmental friendliness,safety,flexibility and stability,afford a very promising optionfor energy

storage applications. This paper reviews flexible solid-state electrochemical supercapacitors and the

performance metrics.

 

What is a flexible solid-state supercapacitor?

A novel type of flexible solid-state supercapacitor was manufactured based on FeS 2 nanospheres reinforced

on carbon paper revealing a high capacitance of 484 F g-1 at a scan rate of 5 m Vs -1. It also represented

excellent cycling stability of 95.7% after 5000 cycles.

 

Are fiber-type solid-state supercapacitors a stable power supply?

Fiber-type solid-state supercapacitors are being widely investigated as stable power supplyfor next-generation

wearable and flexible electronics. Integrating both high charge storage capability and superior mechanical

properties into one fiber is crucial to realize fiber-type solid-state supercapacitors.

 

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).

 

Which supercapacitor has the best specific capacitance?

Its assembly in an ultra-flexible all-solid-state thin-film supercapacitorfor the first time possessed great

specific capacitance of 660.8 F cm-3 and demonstrated the best record among all-solid-state thin-film

supercapacitors.

 

What is a functionalized supercapacitor (FSC)?

FSCs are mainly composed of functionalized electrodes,collectors and electrolyte,which is similar to the

common supercapacitors. Considering that their components must be flexible,excellent electrochemical

performance of FSCs is realized by 1) applying high-performance,flexible electrodes,and 2) utilizing a flexible

electrolyte and collector.

The electrochemical and self-charging performance of the flexible solid-state SCSC under stress state was also

effectively investigated. As shown in Fig. 7 a and 7b, the device can deliver identical CV and GCD features

with the normal state even it was conducted at various angles of 60&#176;, 90&#176; and 180&#176;.

This review is intended to present the broad picture of SSC technology by covering various kinds of

all-solid-state and flexible solid-state supercapacitors. The review begins with introducing a brief history of
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the development of ...

Its assembly in an ultra-flexible all-solid-state thin-film supercapacitor for the first time possessed great

specific capacitance of 660.8 F cm-3 and demonstrated the best record ...

The solid state EDLC retains 92% of its initial capacitance after 25000 cycles, which reveals stable behavior

for the electrode material and the ionogel electrolyte. These long term cycling abilities could be attributed to

the limitation of the cell voltage at a maximum of 2.5 V, but it also evidences the good interface between the

electrodes ...

Hydrogel is a three-dimensional porous mesh structure formed by polymers through various physical or

chemical cross-linking [12], [13]  recent years, hydrogel electrolyte, as a new type of solid electrolyte, has

become an excellent material for the preparation of capacitors due to its good mechanical properties, excellent

flexibility, biocompatibility, and higher ionic ...

An article in ACS Applied Energy Materials presents recyclable one-dimensional fibre-shaped supercapacitors

for powering wearable electronic devices.

Rapidly increasing demands for next-generation portable and flexible electronics, including roll-up displays

and wearable devices, have stimulated intensive efforts to produce flexible, lightweight, and robust energy ...

The devices fabricated using the graphene/g-C3N4 composite electrode exhibit a specific area capacitance of

1500 mF cm-2, and 95% of initial capacitance after 5000 cycles and a maximum energy density of 0.075

mWh cm-2. These all-solid-state flexible supercapacitors are thus promising for miniaturized electronics.

All solid-state flexible electrochemical double-layer capacitors (EDLCs) are crucial for providing energy

options in a variety of applications, ranging from wearable electronics to bendable micro/nanotechnology.

More interestingly, flexible solid-state supercapacitor has been fabricated by coupling two PANi-GP

electrodes in a polymer gel electrolyte, exhibiting an areal capacitance of around 123 mF cm -2. Furthermore,

the solid-state supercapacitor showed good flexibility with a capacitive retention of 74.8% after 500 repeated

bending cycles.

Flexible quasi-solid-state lithium-ion capacitors employing amorphous SiO 2 nanospheres encapsulated in ...

As a result, LIC with a high energy (139 Wh kg -1), high power density (42 kW kg -1), and super stability

(20,000 cycles) is obtained, outperforming previously studied alloying type metal oxide and sulfide anodes. A

flexible LICs is ...

The electrochemically active material coating is the primary contributor for the total capacitance of

textile-based flexible electrode, since textiles have inherently low capacitance. Therefore, a flexible activated

carbon felt/MnO 2 /CNT assembly have recently been fabricated to obtain enhanced capacitance and high
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performance (Dong et al ...

After assembling with a solid-state electrolyte, the flexible solid-state MSC could be readily fabricated, and

the resulting devices exhibited a high areal capacitance of 16.5 mF cm -2, 3 times ...

Moreover, the solid-state ZHS is flexible enough to sustain various deformations including squeezing, twisting

and folding due to the use of flexible electrodes and electrolytes. Our study unveils a pioneering flexible

solid-state ZHS with high safety, which is a promising candidate for flexible and wearable energy storage

devices.

Flexible all-solid-state SC including silver-nanowire/PEDOT:PSS electrodes achieved an areal capacitance of

8.58 mF cm -2 and showed outstanding mechanical flexibility and stability, with less than 10% capacitance

drop after over 2500 cycles, demonstrating the excellent potential of this electrode material and configuration

for flexible and ...

Manufacturing highly chemically stable and flexible all-solid-state supercapacitors (ASCs) is still a challenge,

especially for portable applications subjected to mechanical stress. In this work, the ...

The prepared flexible solid-state capacitor exhibits a specific energy of 28 Wh kg -1 at a specific power of 553

W kg -1. Interestingly, the flexible solid-state device exhibits a passable specific energy of 11 Wh kg -1 even

at a high specific power of 2880 W kg -1. Thus, the NC@RG10 composite electrode is also suitable for

solid-state ...

High energy density flexible all-solid-state SCs incorporated with hydrogel electrolytes (HEs) solid-state

electrolytes have been reported. 250, 288, 289 However, the single-component solid-state HEs exhibited poor

mechanical strength and flexibility. 250, 288-290 To address these problems, solid-state double-network (DN)

HEs, which are ...

Due to the relatively low energy density of the conventional flexible on-chip MSCs, hybrid ion capacitors

combining with both the battery-type anode and capacitor-type cathode were investigated in the last few years.

In 2018, Bao et al. reported the flexible all-solid-state planar lithium-ion micro-capacitors (LIMCs) for the

first time [22].

In this article, we review recent achievements in the design, fabrication and characterization of flexible

solid-state SCs. Moreover, we also discuss the ...

Flexible super capacitors (FSCs) ... Some researchers presented a review study on the ED enhancement

methods for the hybrid solid state supercapacitors [167]. The recent developments of the TMCs/carbon hybrid

electrodes are explored with respect to the structural design strategies such as electronic structure, ...

Among them, the flexible solid-state supercapacitors combined with exceptionally long cycle life, high power
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density, environmental friendliness, safety, flexibility and stability, ...

In this paper we present a flexible super capacitor which has huge scope towards wearable electronic devices

as power supplies. A simple, low-cost, flexible and high-performance supercapacitor consisting of Reduced

Graphene Oxide (RGO)/Manganese dioxide (MnO 2) hybrid electrodes have been developed.The

as-synthesized self-supporting Reduced Graphene ...

All-solid-state, self-powered supercapacitors: State-of-the-art and future perspectives ... revealing the redox

active super ... system that entails a paper-based triboelectric nanogenerator and a paper-based SC can sustain

a superlative areal capacitance. The flexible nanogenerators-based film with an arch-featured structure was

pressed ...

In the two-electrode all-solid-state tests, two pieces of the MoS 2 /rGO electrodes (D = 1.6 ... The ideal

capacitive behavior of the 3D MoS 2 /rGO electrode indicates important advantages for designing flexible

super-capacitor, which are promising for the next generation flexible and wearable electronic devices.

Download : Download high ...

Electrochemical studies showed that the PANI-ZIF-67-CC exhibits an extraordinary areal capacitance of 2146

mF cm -2 at 10 mV s -1. A symmetric flexible solid-state supercapacitor was also assembled and tested. This

strategy may shed light on designing new MOF-based supercapacitors and other electrochemical devices.

Flexible solid-state supercapacitors with high power density and rate performance, long cycle life, high safety

and ease of fabrication are highly desirable. ... Application of Biopolymer Composites in Super capacitor,

Biopolymer composites in Electronics (2017) E. Frackowiak et al. Carbon materials for the electrochemical

storage of energy in ...
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