
Electrode materials for energy storage
devices

Therefore, considerable research has long been devoted to the development of advanced electrode active

materials for energy-storage devices. Among these energy storage devices, supercapacitor is considered one of

the most efficient electrochemical energy storage systems that attract much attention for the latest generation

energy storage systems.

The urgent need for efficient energy storage devices (supercapacitors and batteries) has attracted ample

interest from scientists and researchers in developing materials with excellent electrochemical properties.

Electrode material based on carbon, transition metal oxides, and conducting polymers (CPs) has been used.

Among these materials, carbon has ...

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 ...

The ever-growing pressure from the energy crisis and environmental pollution has promoted the development

of efficient multifunctional electric devices. The energy storage and multicolor electrochromic (EC)

characteristics have gained tremendous attention for novel devices in the past several decades. The precise

design of EC electroactive materials can ...

The rise of portable and wearable electronics has largely stimulated the development of flexible energy storage

and conversion devices. As one of the essential parts, the electrode plays critical role in determining the device

performance, which required to be highly flexible, light-weight, and conformable for flexible and wearable

applications.

Extrusion-Based Additive Manufacturing of Carbonaceous and Non-Carbonaceous Electrode Materials for

Electrochemical Energy Storage Devices. Abstract Recently, additive manufacturing (AM), also known as 3D

printing, has become a more attractive fabrication technology in various fields, such as electrochemical energy

storage devices (EES...

Polythiophene has also been used as an electrode in energy storage devices. It has advantages such as good

flexibility, easy synthesis, good cyclic stability and environment friendly but along with these it shows poor

conductivity and low specific capacitance [ 137, 138 ].

Currently, energy storage systems are of great importance in daily life due to our dependence on portable

electronic devices and hybrid electric vehicles. Among these energy storage systems, hybrid supercapacitor
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devices, constructed from a battery-type positive electrode and a capacitor-type negative electrode, have

attracted widespread interest due to ...

In this review, we discuss the research progress regarding carbon fibers and their hybrid materials applied to

various energy storage devices (Scheme 1).Aiming to uncover the great importance of carbon fiber materials

for promoting electrochemical performance of energy storage devices, we have systematically discussed the

charging and discharging principles of ...

Energy storage and conversion have become a prime area of research to address both the societal concerns

regarding the environment and pragmatic applications such as the powering of an ever increasing cadre of

portable electronic devices. This paper reviews the use of fluoride based electrode materials in energy storage

devices.

New technologies for future electronics such as personal healthcare devices and foldable smartphones require

emerging developments in flexible energy storage devices as power sources. Besides the energy and power

densities of energy devices, more attention should be paid to safety, reliability, and compatibi 2020 Nanoscale

HOT Article Collection Recent Review ...

Interdigital electrochemical energy storage (EES) device features small size, high integration, and efficient ion

transport, which is an ideal candidate for powering integrated microelectronic systems. However, traditional

manufacturing techniques have limited capability in fabricating the microdevices with complex

microstructure. Three-dimensional (3D) printing, as ...

Electrode materials based on graphene with different architecture exhibit good mechanical, chemical, and

physical behavior. This helps in improving the electrochemical performance of the energy storage devices.

The addition of mesopores in small amount onto micropore surface increases the power capability of the

ultracapacitors.

An apparent solution is to manufacture a new kind of hybrid energy storage device (HESD) by taking the

advantages of both battery-type and capacitor-type electrode materials [12], [13], [14], which has both high

energy density and power density compared with existing energy storage devices (Fig. 1).

According to the statistical data, as listed in Fig. 1a, research on CD-based electrode materials has been

booming since 2013. 16 In the beginning, a few pioneering research groups made some prospective

achievements, using CDs to construct electrode materials in different energy storage devices, such as Li/Na/K

ion batteries, 17 Li-S ...

There are three types of electrode materials used in the production of supercapacitors: carbon materials,

conducting polymers, and transition metal oxides/hydroxides, as well as their composites. 11,61 The many

electrode materials that have been researched and deemed to be promising materials for supercapacitors as
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energy storage devices are ...

With the constant focus on energy storage devices, layered materials are ideal electrodes for the new

generation of highly efficient secondary ion batteries and supercapacitors due to their flexible 2D structures

and high theoretical capacities.

Abstract Supercapacitors are favorable energy storage devices in the field of emerging energy technologies

with high power density, excellent cycle stability and environmental benignity. The performance of

supercapacitors is definitively influenced by the electrode materials. Nickel sulfides have attracted extensive

interest in recent years due to their specific merits for ...

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 developing energy storage systems with

excellent performance and deformability. Firstly, a concise overview is provided on the structural

characteristics and ...

It is difficult to solve the issues of flexibility and electrode implementation. For a flexible energy storage

device, it is necessary to study the application of powder-type active material to fiber-type energy storage cells

that can be fabricated by methods such as knotting, twisting, and weaving.
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