
Soft energy storage devices

With the rapid prosperity of the Internet of things, intelligent human-machine interaction and health

monitoring are becoming the focus of attention. Wireless sensing systems, especially self-powered sensing

systems that can work continuously and sustainably for a long time without an external power supply have

been successfully explored and developed. Yet, ...

The global energy crisis and climate change, have focused attention on renewable energy. New types of

energy storage device, e.g., batteries and supercapacitors, have developed rapidly because of their

irreplaceable advantages [1,2,3].As sustainable energy storage technologies, they have the advantages of high

energy density, high output voltage, ...

Soft open points (SOPs) are power electronic devices which can replace conventional normally open points in

distribution networks. SOPs enable full control of active power flow between the interconnected feeders and

can inject reactive power at each node to which they are connected. SOPs integrated with energy storage (ES)

have been recently proposed to realize both spatial ...

A spine-type energy storage device consists of numerous interconnected rigid supercapacitor and battery

segments, which are connected by soft linkers. The soft linkers can also offer the spine-type device with

moderate mechanical flexibility and a certain amount of stretchability, maintaining the great electrochemical

performance under ...

Energy storage devices are the key focus of modern science and technology because of the rapid increase in

global population and environmental pollution. In this aspect, sustainable approaches developing renewable

energy storage devices are highly essential. ... soft actuators, energy storage (SCs, LIBs, LISBs, NIBs, and

metal-air batteries ...

Highly elastic energy storage device based on intrinsically super-stretchable polymer lithium-ion conductor

with high conductivity. Author links open overlay panel Shi Wang a 1, ... such as different kinds of

intrinsically super-stretchable energy storage devices, soft robotics, scalable sensors, and other

flexible/stretchable electronics. ...

The RTE is a parameter that evaluates the amount of energy that is lost in the storage process, in energy

storage devices. It can be determined by: RTE = (V 1 /V 0) x 100, being V 1 the potential of the discharge

plateau and V 0 the potential of the charge plateau. Both these points are indicated in Figure 2F.

As shown in Fig. S11, the rate performance of the gel-based PB device is quite similar to that of the aqueous

PB device, indicating that the Zn 2+-CHI-PAAm gel can be applied in energy storage devices. The gel-based

PB energy storage device features a high voltage of 1.25 V (Fig. S12), making it capable of powering
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electronic devices.

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 and ...

With the rapid development of flexible interconnection technology in active distribution networks (ADNs),

many power electronic devices have been employed to improve system operational performance. As a novel

fully-controlled power electronic device, energy storage integrated soft open point (ESOP) is gradually

replacing traditional switches. This can ...

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 ...

Here, we propose a soft, wireless implantable power system with simultaneously high energy storage

performance and favored tissue-interfacing properties. A wireless charging module (receiving coil and rectifier

circuit) is integrated with an energy ...

Energy storage systems designed for microgrids have emerged as a practical and extensively discussed topic in

the energy sector. These systems play a critical role in supporting the sustainable operation of microgrids by

addressing the intermittency challenges associated with renewable energy sources [1,2,3,4].Their capacity to

store excess energy during periods ...

Additionally, the water-controlled hydrogel electrolyte provides new directions in high-voltage electrolyte

design for safe and sustainable soft energy storage devices. A semi-solid hydrogel electrolyte was produced by

Liu et al. [ 96 ] that takes advantage of the formation of "interfacial hydration water" in easy two-dimensional

ion ...

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 propertie ...

Power electronic conversion plays an important role in flexible AC or DC transmission and distribution

systems, integration of renewable energy resources, and energy storage systems to enhance efficiency,

controllability, stability, and reliability of the grid. The efficiency and reliability of power electronic

conversion are critical to power system ...

Download: Download high-res image (1MB) Download: Download full-size image Fig. 1. Examples of
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flexible electronics devices. (a) demonstration of a flexible electronic device in conjunction with conductive

yarn held together by embroidery, (b) a wavy-designed stretchable Si circuit, with a glass capillary tube

embedded in the center and a wavy logic gate ...

Another energy mangement system uses textile based energy devices to collect outdoor sunshine and random

body motion energies simultaneously in an energy storage unit. 150 Both types of energies can be easily

converted into electricity by using fiber-shaped dye-sensitized solar cells (for solar energy) and fiber-shaped

triboelectric ...

Recently, the three-dimensional (3D) printing of solid-state electrochemical energy storage (EES) devices has

attracted extensive interests. By enabling the fabrication of well-designed EES device architectures, enhanced

electrochemical performances with fewer safety risks can be achieved. In this review article, we summarize

the 3D-printed solid-state ...

the developments in flexible fabric-type energy storage devices as well as hybrid fabrics for energy storage

and harvesting in flexible wearable electronics; the role of electrolytes in the development of sustainable

supercapacitors and the performance optimizations associated with them; green supercapacitors as sustainable

energy storage devices;

In recent years, the application and development of flexible electronic materials have greatly improved our

lives and society. With the rapid development of flexible electronic products, such as electronic watches and

electronic skin, there is a need for miniaturised and flexible energy-storage devices. 1-4 Nevertheless, the

conventional capacitors are usually ...
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