
Solid-state electrochemistry and energy
storage devices

Specifically, this chapter will introduce the basic working principles of crucial electrochemical energy storage

devices (e.g., primary batteries, rechargeable batteries, pseudocapacitors and fuel cells), and key

components/materials for these devices. ... Journal of Solid State Electrochemistry, 15, 1623-1630. Article

CAS Google Scholar ...

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 ...

Solid-state batteries (SSBs), envisioned for their potential to achieve high energy density and enhanced safety,

comprise essential components-namely, a high-voltage cathode, a solid-state electrolyte (SSE), and a Li metal

anode. While SSBs hold great promise, the utilization of EIS in studying SSBs is still in its infancy.

5 &#0183; 2.3 The Assembly of all-Solid-State Battery. The all-solid-state batteries were assembled by

employing the LPSC solid electrolyte in combination with Cr 2 S 3 mixture ...

A customizable electrochemical energy storage device is a key component for the realization of

next-generation wearable and biointegrated electronics. This Perspective begins with a brief introduction of

the drive for customizable electrochemical energy storage devices. It traces the first-decade development

trajectory of the customizable electrochemical energy ...

The main electrolyte-related challenges for practical solid-state devices include utilization of metal anodes,

stabilization of interfaces and the maintenance of physical contact, ...

Meanwhile, the stability of the MEESD in a common and humidity environment was analyzed in detail from

electrochemical, optical, and energy storage aspects. This work provides feasible thoughts to design

multifunctional electrochromic devices integrated with inorganic, flexible, all-solid-state, multicolor, and

energy storage properties.

Electrochemical energy storage devices have received increased attention in recent years due to the

importance of electrifying the transport sector to minimize the effects of climate change. ... LiPON. While this

SE pertains only to thin-film solid-state devices, the approaches used - namely the comparison of symmetrical

cells (using blocking ...

High-ionic-conductivity solid-state electrolytes (SSEs) have been extensively explored for electrochemical

energy storage technologies because these materials can enhance the safety of solid-state energy storage

devices ...
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Novel Electrochemical Energy Storage Devices. Explore the latest developments in electrochemical energy

storage device technology. In Novel Electrochemical Energy Storage Devices, an accomplished team of

authors delivers a thorough examination of the latest developments in the electrode and cell configurations of

lithium-ion batteries and ...

Research-based education is a long-standing tradition at the University of Tartu (UT). Basic knowledge of

electrochemistry and the principles of developing electrochemical devices have been taught and implemented

at UT since 1960. For instance, during then, self-made alkaline electrolysers were used to generate hydrogen.

The hydrogen was further ...

Ever-growing demand to develop satisfactory electrochemical devices has driven cutting-edge research in

designing and manufacturing reliable solid-state electrochemical energy storage devices (EESDs). 3D printing,

a precise and programmable layer-by-layer manufacturing technology, has drawn substantial attention to build

advanced solid-state ...

Since their discovery in 2011, MXenes are extensively studied as materials for electrochemical energy storage

systems. The high electric conductivity, 2D structure, enabling ions insertion, and excellent chemical stability

make MXenes an attractive choice for energy storage applications. This review is focused on the utilization of

MXenes in aqueous electrolyte ...

Of particular interest is the application of electrochemistry in energy conversion and storage as smart energy

management is also a particular challenge in space 1,2,3.

This understanding could then enable interface-centered design of solid-state interfaces for energy storage,

whereby solid-state energy-storage devices are constructed around tailored interfaces. Understanding the

atomic-level structural properties of heterogeneous interfaces is arguably more challenging than those of bulk

materials due to the ...

Ever-growing demand to develop satisfactory electrochemical devices has driven cutting-edge research in

designing and manufacturing reliable solid-state electrochemical energy storage devices (EESDs). 3D printing,

a ...

Nanowire Energy Storage Devices. Comprehensive resource providing in-depth knowledge about

nanowire-based energy storage technologies. Nanowire Energy Storage Devices focuses on the energy storage

applications of nanowires, covering the synthesis and principles of nanowire electrode materials and their

characterization, and performance control. ...

Dual function electrochemical devices with ion gel that fulfill both energy storage and light emission are

herein reported. When operated in an energy storage mode, the devices show specific capacitance of 1.75 mF

Page 2/5



Solid-state electrochemistry and energy
storage devices

cm ...

Energy storage material is a hot topic in material science and chemistry. During the past decade, nuclear

magnetic resonance (NMR) has emerged as a powerfu ... The aim of this book is to introduce the use of NMR

methods for investigating electrochemical storage materials and devices. ... NMR Studies of Oxide-type Solid

State Electrolytes in All ...

High-ionic-conductivity solid-state electrolytes (SSEs) have been extensively explored for electrochemical

energy storage technologies because these materials can enhance the safety of solid-state energy storage

devices (SSESDs) and increase the energy density of these devices. In this review, an overview of

discussed the idea of making flexible all-solid-state SCs out of reduced graphene oxide (rGO)/Ti 3 C 2 T x

film by employing rGO as a binder to link electrochemically active conducting particles. The co-cathode

approach was used to combine these SCs with flexible thin-film solar cells to create energy conversion and

storage devices ECSDs (Fig. 8b

1.. IntroductionThe 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 ...

The discovery and development of electrode materials promise superior energy or power density. However,

good performance is typically achieved only in ultrathin electrodes with low mass loadings ...

The exploitation of high ionic conductivity materials has facilitated the emergence of a new category of

energy storage devices, including the all-solid-state battery. This paper reviews the history of the development

of lithium solid electrolytes and their application in ...

Solid-state batteries based on electrolytes with low or zero vapour pressure provide a promising path towards

safe, energy-dense storage of electrical energy.

As the world works to move away from traditional energy sources, effective efficient energy storage devices

have become a key factor for success. The emergence of unconventional electrochemical energy storage

devices, including hybrid batteries, hybrid redox flow cells and bacterial batteries, is part of the solution.

These alternative electrochemical cell ...

The solid state electrolytes (SSE) have been developed due to the dramatic development of portable consumer

electronics and the increasing concerns on flexibility of energy-storage devices as well ...

The solid state electrolytes (SSE) have been developed due to the dramatic development of portable consumer
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electronics and the increasing concerns on flexibility of energy-storage ...

2 &#0183; The electrochemical floating analysis was conducted to evaluate the electrochemical stability of

electrolytes under high-voltage conditions (Figure 2c; Figure S8, Supporting ...

Energy storage devices with the smart function of changing color can be obtained by incorporating

electrochromic materials into battery or supercapacitor electrodes. ... strategy could enable the fabrication of

conducting polymer for combined applications in optical coating and electrochemical energy storage [92 ...

Solid State Ionics, 152 ...

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

electronic devices.

The diverse and tunable surface and bulk chemistry of MXenes affords valuable and distinctive properties,

which can be useful across many components of energy storage devices. MXenes offer diverse ...

3 &#0183; An alternate emerging strategy is to channel the thermal energy towards electrochemical energy

storage devices (EES) [15], [16]. Directing the photo-thermal heat to ...

This work elucidates the fabrication and electrochemical performance of solid-state symmetric supercapacitors

based on polyaniline and polypyrrole films synthesized through electrochemical deposition. The study

systematically investigates the impact of electrolyte pH on the performance of these devices, comparing

responses in acidic, neutral, and alkaline ...

In year 1999, NiO [38, 39] and IrO 2 [] ion-storage layer with WO 3 electrochromic and TaO 2

proton-conducting electrolyte-based ECD was studied by J. Nagai and N. A. O''Brien, respectively.J. Nagai

was reported the all-solid layer using either by electron beam evaporation or sputtering methods. Such ECD

can control the visible transmittance between ...

His research interest is the development of solid-state electrochemical energy materials, especially for

solid-state lithium metal batteries, high-temperature proton exchange membrane fuel cells, and solid oxide

cells. He has published more than 70 international journal papers and 2 books on electrochemical energy

storage and conversion.

With the rapid development of wearable electronic devices, medical simulation equipment, and electronic

textile industries, their energy storage devices need to maintain stable chemical properties after undergoing

multiple tensile deformations. Flexible supercapacitors have long cycle life and mechanical properties due to

their own strong, green, low-cost, and many other ...
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Solid-state electrolytes (SSEs) have emerged as high-priority materials for safe, energy-dense and reversible

storage of electrochemical energy in batteries. In this Review, we assess recent ...

3 &#0183; This is the first solid-state energy storage device usable at sub-freezing conditions (&lt; - 4

&#176;C) without compromising its performance. Importantly, the device exhibits identical characteristics at

10 &#176;C (with sunlight) and 30 &#176;C (in the dark), thereby offsetting a temperature difference of 20

&#176;C.
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