
Large-capacity flexible energy storage
devices

Photo-rechargeable supercapacitors (PRSC) are self-charging energy-storage devices that rely on the

conversion of solar energy into electricity. Initially, researchers mainly ...

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.

As a flexible electrode for batteries or other devices, it possesses favorable mechanical strength and large

specific capacity and preserves efficient ionic and electronic conductivity with a ...

Compared to several recently published reviews on MXene-based Zn energy storage devices, this review

provides more comprehensive coverage of recent studies of the three types of Zn-based energy storage

devices. Further, we discuss the correlations between electrode materials'' physicochemical and structural

properties and their electrochemical ...

Emerging energy storage devices are vital approaches towards peak carbon dioxide emissions. Zinc-ion

energy storage devices (ZESDs), including zinc ion capacitors and zinc ion batteries, are being intensely

pursued due to their abundant resources, economic effectiveness, high safety, and environmental friendliness.

Carbon materials play their ...

Grid-level large-scale electrical energy storage (GLEES) is an essential approach for balancing the

supply-demand of electricity generation, distribution, and usage. Compared with conventional energy storage

methods, battery technologies are desirable energy storage devices for GLEES due to their easy

modularization, rapid response, flexible installation, and short ...

For sustainable living and smart cities, the decarbonization of society is a central aim of energy research.

Clean energy plays a key role in achieving global net-zero targets due to its direct decarbonization via

electrification of buildings and transportation [1], [2] telligently using renewable energy sources like solar,

wind, thermal, and mechanical is a promising option to ...

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 ...

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
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each device to maintain the original performance under external forces, but also demands the overall device to

be flexible in response to external ...

a Schematic design of a simple flexible wearable device along with the integrated energy harvesting and

storage system.b Powe density and power output of flexible OPV cells and modules under ...

strength and large specific capacity and preserves efficient ionic and electronic conductivity with a certain

shape, structure, and function. To fulfill flexible energy-storage devices, much effort ...

Storage capacity is the amount of energy extracted from an energy storage device or system; usually measured

in joules or kilowatt-hours and their multiples, it may be given in number of hours of electricity production at

power plant nameplate capacity; when storage is of primary type (i.e., thermal or pumped-water), output is

sourced only with ...

In this Review, we discuss various flexible self-charging technologies as power sources, including the

combination of flexible solar cells, mechanical energy harvesters, ...

Integrating ultraflexible energy harvesters and energy storage devices to form an autonomous, efficient, and

mechanically compliant power system remains a significant challenge.

Supercapacitors are a new type of energy storage device between batteries and conventional electrostatic

capacitors. Compared with conventional electrostatic capacitors, supercapacitors have outstanding advantages

such as high capacity, high power density, high charging/discharging speed, and long cycling life, which make

them widely used in many fields ...

Wearable electronics are expected to be light, durable, flexible, and comfortable. Many fibrous, planar, and

tridimensional structures have been designed to realize flexible devices that can sustain geometrical

deformations, such as bending, twisting, folding, and stretching normally under the premise of relatively good

electrochemical performance and mechanical ...

High-rate and large-capacity lithium metal anode enabled by volume conformal and self-healable composite

polymer electrolyte. Adv. Sci., 6 ... the development of functional materials especially flexible/stretchable

electrolytes and electrodes for applications in flexible energy storage devices such as Li-ion batteries and

supercapacitors. ...

on the recent progress on flexible energy-storage devices, including flexible batteries, SCs and sensors. In the

first part, we review the latest fiber, planar and three- dimensional (3D)-based flexible devices with different

solid-state electrolytes, and novel structures, along with their technological innovations and challenges. In the

In the past several years, the flexible sodium-ion based energy storage technology is generally considered an
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ideal substitute for lithium-based energy storage systems (e.g. LIBs, Li-S batteries, Li-Se batteries and so on)

due to a more earth-abundant sodium (Na) source (23.6 &#215; 103 mg kg-1) and the similar chemical

properties to those based on lithium ...

This review is intended to provide strategies for the design of components in flexible energy storage devices

(electrode materials, gel electrolytes, and separators) with the aim of ...

These energy storage technologies have a wide range of applications, from miniature devices to large electric

vehicles and grid-scale energy storage systems, generating significant interest in ...

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 ...

For such applications it is crucial to have a battery with high areal capacity, so that it can store a large amount

of energy without being rigid and bulky. ... X. et al. Flexible energy-storage ...

To meet the increasing energy demands of wearable and flexible electronics, one straightforward strategy is to

increase the volumetric capacity of flexible energy-storage devices, including their ...

Among all flexible energy storage devices, supercapacitors and Li-based batteries (e.g., Li-ion, Li-S and Li-O

2 batteries) stand out because of their ease of fabrication, compatibility with other electronic devices and

excellent electrochemical performance. 17, 20-24 They are typically composed of two electrodes (cathode and

anode), separator ...

The integration of ultraflexible energy harvesters and energy storage devices to form flexible power systems

remains a significant challenge. Here, the authors report a system consisting of ...

Energy density (E), also called specific energy, measures the amount of energy that can be stored and released

per unit of an energy storage system [34].The attributes "gravimetric" and "volumetric" can be used when

energy density is expressed in watt-hours per kilogram (Wh kg -1) and watt-hours per liter (Wh L -1),

respectively.For flexible energy ...

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 ...

The device had a high energy capacity comparable to MXene-based supercapacitors developed by other

researchers, but it also had extreme stretchability up to 800% without the nanosheets cracking ...
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To persistently power wearable devices, lightweight and flexible energy storage units with high energy density

and electrochemical stability are in urgent need 4,5,6,7. Rigid-typed lithium-ion ...

There is an increasing demand of high safety, high energy density and low cost energy storage device for

wearable or flexible electronics. In this aspect, aqueous zinc-ion batteries (ZIBs) have ...
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