
Fiber energy storage devices

What are fiber energy storage devices containing solid-state supercapacitors and lithium-ion batteries?

In this review,fiber electrodesand flexible fiber energy storage devices containing solid-state supercapacitors

(SCs) and lithium-ion batteries (LIBs) are carefully summarized with particular emphasis on their electrode

fabrication,structure design and flexibility.

 

What are fiber energy storage devices?

To realize fiber energy storage devices with high capacities and high mechanical robustness, flexible

binder-free composite fiber electrodes using nanostructured metal oxide as active materials, CNT fibers and

GFs as substrates are promising choices.

 

What are fibre-based energy harvesting and storage devices?

In this Review, the development of fibre-based energy harvesting and storage devices is presented, focusing

on dye-sensitized solar cells, lithium-ion batteries, supercapacitors and their integrated devices. An emphasis

is placed on the interface between the active materials and the electrodes or electrolyte in the 1D devices.

 

What are the key advancements in fiber-shaped energy storage devices?

Here,the key advancements related to fiber-shaped energy storage devices are reviewed,including the

synthesis of materials,the design of structures,and the optimization of propertiesfor the most explored energy

storage devices,i.e.,supercapacitors,aprotic lithium-based batteries,as well as novel aqueous battery systems.

 

What are flexible fiber-shaped energy storage devices?

Flexible fiber-shaped energy storage devices have been studied and developed intensively over the past few

years to meet the demands of modern electronics in terms of flexibility, weavability and being lightweight.

 

What are fiber integrated energy systems?

These fiber integrated devices can either achieve self-charging by assembling solar cells with SCs, or realize

both energy storage and photodetecting, which contribute greatly to the development of fiber integrated energy

systems.

Structural composite energy storage devices (SCESDs), ... structures composed of two single functional

components by embedding commercial lithium-ion batteries or other energy storage devices into the carbon

fiber-reinforced polymer matrix [3, 34]. This structure is currently the easiest to fabricate. However, owing to

the very fragile ...

Here, a multifunctional coaxial energy fiber has been developed toward energy harvesting, energy storage, and

energy utilization. The energy fiber is composed of an all fiber-shaped triboelectric nanogenerator (TENG),

supercapacitor (SC), and pressure sensor in a coaxial geometry. ... Recent Progress of

Energy-Storage-Device-Integrated Sensing ...
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Based on the similar strategy, a series of fiber energy storage devices such as supercapacitors, lithium-sulfur

batteries, lithium-air batteries, zinc-ion batteries, zinc-air batteries and aluminum-air batteries, have been also

produced. To summarize, fiber energy storage devices can be woven into flexible fabrics or integrated with

energy ...

Thus, the evolution of fiber-type energy-storage devices is of substantial interest and is anticipated to unfurl

novel avenues in the domain of energy storage. There are two primary categories of fiber-type energy-storage

devices: fiber-type supercapacitors and batteries. The power density of SCs is greater than that of conventional

capacitors ...

The rapid consumption of fossil fuels in the world has led to the emission of greenhouse gases, environmental

pollution, and energy shortage. 1,2 It is widely acknowledged that sustainable clean energy is an effective way

to solve these problems, and the use of clean energy is also extremely important to ensure sustainable

development on a global scale. 3-5 Over the past ...

Continuously charging an energy storage system (ESS) without the consumption of fossil fuels has always

been an attractive proposition towards a sustainable low-carbon society [1, 2].This is especially desirable with

the tremendous adoption of portable devices such as wearable electronics in recent years, where energy

consumption has been rapidly on the rise ...

The fiber type energy storage devices demonstrate the possibility of directly integrating them into wearable

electronics to power multi-functional "smart fabrics" [81]. Overall, all three of these different configurations

have evolved from the planar sandwiched structure used in traditional 2D energy storage devices.

The boom in portable and wearable electronics has increased the high demand for suitable energy storage

devices. To satisfy these requirements, new strategies for fiber-shaped supercapacitors (SCs) and lithium ion

batteries (LIBs) have been put forward.

These fiber-shaped energy storage devices have been successfully realized via the rational incorporation of

electroactive components into fibers, followed by device assembly in configurations of parallel, 19 twisted,

20, 33 and coaxial patterns. 34 In addition, sensors 30, 35 and actuators 36, 37 are also indispensable parts for

wearable ...

The boom in portable and wearable electronics has increased the high demand for suitable energy storage

devices. To satisfy these requirements, new strategies for fiber-shaped supercapacitors (SCs) and lithium ion

batteries (LIBs) have been put forward. A state-of-the-art fiber-shaped device displays a unique flexible

one-dimensional configuration and superior ...

However, almost all the GF-based solar cells and self-powered devices encounter three serious problems: (i)

The energy conversion efficiency was lower than that of the corresponding planar devices owing to the high
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curvature of fiber electrodes; (ii) The mismatching between the energy storage part and conversion part

limited the overall ...

Flexible fiber-shaped energy storage devices: principles, progress, applications and challenges To cite this

article: Jing Ren et al 2018 Flex. Print. Electron. 3 013001 ... chemical energy storage devices usually consist

of several components, including anode, cathode, separator, electrolyte, current collector and package, ...

5 Fiber-Shaped Energy Storage Devices. Energy storage is inevitably an important future technology, with its

role mounting following a stronger entanglement between human activities and cyber technologies. In this

section, we discuss key updates regarding the fiber-shaped energy storage devices, ...

Advanced electrochemical energy storage devices (EESDs) are essential for the seamless integration of

renewable energy sources, ensuring energy security, driving the electrification of transportation, enhancing

energy efficiency, promoting sustainability through longer lifespans and recycling efforts, facilitating rural

electrification, and enabling the ...

DOI: 10.1016/J.MATTOD.2015.01.002 Corpus ID: 135482650; Flexible fiber energy storage and integrated

devices: recent progress and perspectives @article{Wang2015FlexibleFE, title={Flexible fiber energy storage

and integrated devices: recent progress and perspectives}, author={Xianfu Wang and Kai Jiang and Guozhen

Shen}, journal={Materials Today}, ...

Recently, fiber-shaped energy storage devices (FESDs) such as fiber batteries and fiber supercapacitors [13],

[14], [15], with advantages of miniaturization, flexibility, and permeability, have the potential to integrate with

other flexible electronic products and weave into wearable, comfortable, and breathable smart clothing [16],

[17]. ...

To meet increasing requirements of wearable electronics, many researchers focused on developing wearable

energy storage devices with a fiber format [20], [81], [82]. As discussed above, CNT fiber with high electrical

conductivity, large surface area and excellent flexibility, showed great potential to be used as fiber-shaped

electrodes for ...

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 a research priority. This review highlights the latest

research advances in flexible wearable supercapacitors, covering functional classifications such as

stretchability, permeability, self ...

Parallel fiber energy storage devices. Parallel fiber energy storage devices can be assembled by arranging two

single-fiber electrodes side by side, separated by space or separator. As shown in Fig. 4(c), Yu et al. prepared

micro-supercapacitors by placing positive and negative fibers under the substrate in parallel. The strategy to

construct a ...
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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, ...
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