
Scientific issues of fiber energy storage
devices

What are fiber-shaped energy storage devices (fesds)?

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

 

Are fiber-shaped energy storage devices a potential candidate for future research?

The challenges and possible future research directions of fiber-shaped energy storage devices. Given the rapid

progress in flexible wearable electronics,fiber-shaped energy storage devices (FESDs) with the unique

advantages of miniaturization,adaptability,and wearability are considered potential candidates.

 

How can fiber energy storage devices be used in practical applications?

Integrating fiber energy storage devices into practical applications such as

sensors,microcontrollers,displays,etc. requires addressing compatibility issues between fibers and other

materials,matching in size,shape,and interface,which may require customized design and manufacturing

processes.

 

Why do we need flexible energy storage devices?

To achieve complete and independent wearable devices,it is vital to develop flexible energy storage devices.

New-generation flexible electronic devices require flexible and reliable power sources with high energy

density,long cycle life,excellent rate capability,and compatible electrolytes and separators.

 

Can fiber-shaped energy devices be fabricated on fiber substrates?

In this regard,fiber-shaped energy devices that can be fabricated onto fiber substrateshave attracted great

interests ,,,,. Fiber-shaped energy devices not only showed high flexibility,but also can be easily integrated or

directly woven into other textile products through conventional woven techniques.

 

What are textile-based energy storage devices?

The reported textile-based energy storage devices include supercapacitors (SCs) , flexible lithium-on batteries

, Li-S batteries , Li-air batteries , sodium-ion batteries , Zn-ion batteries  and silver-zinc batteries .

This comprehensive book covers flexible fiber-shaped devices in the area of energy conversion and storage.

The first part of the book introduces recently developed materials, particularly, various nanomaterials and

composite ...

Flexible fiber energy storage devices including electrochemical capacitors and LIBs, as well as integrated

wire-shaped energy systems that have arisen in the past several years have been summarized systematically,

with special emphasis on the design of fiber electrodes, structure construction, electrochemical properties and

mechanical stability ...
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As a newly-emerging fiber material, graphene fiber has attracted great attentions to be used as a candidate

replacing conventional fiber electrodes in wearable fiber-shaped energy conversion and storage devices [16],

[19], [20], due to its building blocks of graphene with large specific surface area, excellent mechanical,

electrical and electrochemical properties [21], [22], ...

To achieve wearable energy system, researchers tried to fabricate energy conversion or storage devices by

using textile electrodes, which have been demonstrated in several reviews [3], [4], [5]  can be found that

almost all the textile energy devices possessed a planar structure, which means that there is no obvious

difference compared with other energy ...

From mobile devices to the power grid, the needs for high-energy density or high-power density energy

storage materials continue to grow. Materials that have at least one dimension on the nanometer scale offer ...

To gather further insights in these evolving domains, submissions encompassing both theoretical and applied

studies are welcomed, emphatically focusing on scientific and ...

It is difficult to unify standardization and modulation due to the distinct characteristics of ESS technologies.

There are emerging concerns on how to cost-effectively utilize various ESS technologies to cope with

operational issues of power systems, e.g., the accommodation of intermittent renewable energy and the

resilience enhancement against ...

With the development of wearable electronic devices, people''s demand for flexible energy storage devices is

increasing. Making energy storage devices into easily portable and curved accessories, or even weaving fibers

into clothes, will bring great convenience to life.

Thus, intense effort has recently been directed toward fiber-shaped energy storage devices, including

fiber-shaped supercapacitors, nonaqueous and aqueous batteries, by ...

This review summarizes and discusses the preparation of the basic constituent units of graphene fibers,

development of novel graphene fibers, interfaces between graphene fibers and active materials, packaging

strategies and safety issues of graphene fiber-based electrochemical energy storage devices, and current

evaluation criteria for graphene ...

Inspired by the natural self-healing capability of tissue and skin, which can restore damaged wounds to their

original state without sacrificing functionality, scientists started to develop self-healing energy storage devices

to further expand their applications, such as for implantable medical electronic devices [30], [31],

[32].Recently, self-healing energy storage ...

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

Exploring new electrode materials is of vital importance for improving the properties of energy storage

devices. Carbon fibers have attracted significant research attention to be used as potential electrode materials

for energy storage due to their extraordinary properties. ... The first issue is associated with the dispersion

technology and ...

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 ...

However, energy density is often sacrificed largely for achieving high flexibility. In light of the exciting

progress that has been achieved in flexible energy storage devices, an in ...

Thus, intense effort has recently been directed toward fiber-shaped energy storage devices, including

fiber-shaped supercapacitors, nonaqueous and aqueous batteries, by incorporating active materials into fibers,

and then weaving or knitting these functional fibers into fabrics or textiles to make the devices air/moisture

permeable (Zhai et al ...

Utilizing textile-based materials, architectures and processing methods, wearable textile-based electrochemical

energy storage devices may be the perfect energy source for many wearables, and portable applications. This

can be attributed to the large surface area and high flexibility of these textile materials.

challenges in fiber-shaped energy storage devices are finally dis-cussed to provide insights for the future

development. 2. Fiber Electrode As the key component to construct fiber-shaped energy storage systems, fiber

electrodes are required to accommodate var-ious deformations such as bending, stretching, and twisting

Compelling aspects of fiber- and textile-based flexible electrodes are reviewed in detail from the point of view

of fabrication, properties, and devices performance. The advances ...

In this review, we will summarize recent advances on the aligned CNTs-based fiber-shaped energy devices

ranging from energy conversion to storage and self-powering devices, ...

To meet the needs of design Engineers for efficient energy storage devices, architectured and functionalized

materials have become a key focus of current research. ... and may be considered the most effective and

realistic option to address energy issues [3]. Energy storage should be integrated into a comprehensive strategy

for advancing ...

Third, textile energy storage devices have to achieve energy and power density comparable or even better than
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that of existing supercapacitors or batteries. Fourth, 2D textile energy storage devices need to have suitable

mechanical flexibility and moisture penetrability to ensure good wearability.

The increasing use of portable and smart-textile electronics (1-8) fuels the development of safe, lightweight,

and compact energy storage textiles, which are woven from fiber-shaped batteries or supercapacitors

(9-21).For ...

Unlike traditional rigid energy storage devices, fiber batteries are usually highly flexible energy storage

devices that can withstand ... The current issues in fiber battery desiring for further research. ... The authors

acknowledge the Henry Samueli School of Engineering &  Applied Science and the Department of

Bioengineering at the University ...

Energy harvesting and storage at extreme temperatures are significant challenges for flexible wearable

devices. This study innovatively developed a dynamic-bond-cross-linked spinnable azopolymer-based smart ...

Currently, many excellent reviews discussing specific energy storage systems for wearable devices have been

reported. Though the as-reported reviews provide up to date development of each energy device, a

comprehensive review article covering the progress on energy storage systems including both batteries and

supercapacitors is still necessary for next ...

graphene fibers and active materials, packaging strategies and safety issues of graphene fiber-based

electrochemical energy storage devices, and current evaluation criteria for graphene fiber performance.

Finally, the ongoing challenges and future prospects of

[1] Kim D H and Rogers J A 2008 Stretchable electronics: materials strategies and devices Adv. Mater. 20

4887-92 Crossref; Google Scholar [2] Sun H, Zhang Y, Zhang J, Sun X M and Peng H S 2017 Energy

harvesting and storage in 1D devices Nat. Rev. Mater. 2 17023 Crossref; Google Scholar [3] Yetisen A K, Qu

H, Manbachi A, Butt H, Dokmeci M R, ...

weave such 1D energy storage devices into deformable textiles with breathability. On the other hand, the 1D

energy storage devices exhibit matching electrochemical performances for the wearable electronics. The

recent advance in fiber-shaped energy storage devices is summarized with a brief chronology in evolution

(Figure 1). Previously, two ...

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 properties for the most explored energy

storage devices, i.e., ...

There are number of energy storage devices have been developed so far like fuel cell, batteries, capacitors,

solar cells etc. Among them, fuel cell was the first energy storage devices which can produce a large amount
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of energy, developed in the year 1839 by a British scientist William Grove [11].National Aeronautics and

Space Administration (NASA) introduced ...

A novel, all-solid-state, flexible "energy fiber" that integrated the functions of photovoltaic conversion and

energy storage has been made based on titania nanotube-modified Ti wire and aligned MWCNT sheet as two

electrodes. the ...
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