
Flexible solid-state energy storage
materials

The ideal flexible solid-state lithium-ion battery needs to have not only a high energy density, but also good

mechanical properties. We have taken a systematic and ...

Moreover, AIBs using GPE-1.7 exhibited excellent mechanical properties even when they were cut, bent, and

folded. We deduced that these solid-state AIBs have positive impacts on solving the problems in liquid-state

AIBs and can be used for high-performance flexible energy storage systems with enhanced safety and

stability.

Energy Storage Materials. Volume 50, September 2022, Pages 525-532. ... the excellent mechanically

flexibility of PVCN also allows us to fabricate a flexible solid-state battery that remains operational when

folded. ... and the Qingdao Key Laboratory of Solar Energy Utilization and Energy Storage Technology. ...

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 ...

Moreover, a flexible and all-solid-state ZIBs was demonstrated, which delivered a superior energy density of

273.4 W h kg -1. Considering the new understanding about oxygen defects and the innovative concept of

flexible ZIBs, this study is hoped to provide insightful guide for eco-friendly and portable energy storage

systems.

To prepare polymer-in-ceramic solid electrolyte is one of the most promising strategies for addressing

abovementioned issues by introducing flexible polymer component while maintain excellent electrochemical

stability, mechanical modulus and thermal stability of inorganic electrolytes [22-25] en et al. [] and Huo et al.

[] demonstrated a ~ 100 mm polymer-in ...

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 ...

Yang, Y. A mini-review: Emerging all-solid-state energy storage electrode materials for flexible devices. ...

In-situ plasticized polymer electrolyte with double-network for flexible solid-state lithium-metal batteries.

Energy Storage Mater. ...

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
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respect to materials of electrodes and electrolyte, the device structure, and the corresponding fabrication

techniques as well as ...

Energy density (E), also called specific energy, measures the amount of energy that can be stored and released

per unit of an energy storage system [34].The attributes "gravimetric" and "volumetric" can be used when

energy density is expressed in watt-hours per kilogram (Wh kg -1) and watt-hours per liter (Wh L -1),

respectively.For flexible energy ...

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 ...

All-solid-state lithium batteries (ASSLBs) are promising power sources for flexible and wearable electronics

due to their high energy density and reliable safety. Here, we ...

Energy Storage Materials. Volume 65, February 2024, 103091. A multifunctional Janus layer for

LLZTO/PEO composite electrolyte with enhanced interfacial stability in solid-state lithium metal batteries. ...

(NF)-supported PEO composite electrolyte for flexible all-solid-state lithium metal batteries. In the presence

of a MEMO coating layer ...

The energy storage of the asymmetric supercapacitor devices comes from both the double electric layer and

redox principles. ... We have shown that carbon fiber composite resin and nonwoven waste can be used as

starting materials to prepare all-solid-state flexible asymmetric supercapacitor devices. At the optimization

condition, the device has ...

Flexible, stable and energy-dense solid-state Li-air batteries are realised using ultrathin, chemically inert

ion-conductive zeolite membranes as a solid electrolyte.

This material and electrode design principle could also be applied for other flexible and wearable energy

storage devices, such as supercapacitors 53,54, Li-ion batteries 55, and Li-air batteries ...

1. Introduction. Nowadays, electrochemical energy storage is vital to human life. Among all types of

electrochemical energy storage, flexible solid-state supercapacitors (SSSs) are attracting intense interest

because of the fast-developing modern wearable electronics [1] sides, it has no possibility of toxic solution

leakage to the environment, easy packaging ...

Energy Storage Materials. Volume 51, ... (ZMB), are considered as an excellent energy storage candidate for

flexible photo-rechargeable systems due to their decent energy/power density, appropriate operating voltage,

non-flammability and eco ... Towards flexible solid-state supercapacitors for smart and wearable electronics.
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Chem ...

Energy Storage Materials. Volume 15, November 2018, Pages 124-130. Defect-rich carbon fiber

electrocatalysts with porous graphene skin for flexible solid-state zinc-air batteries. ... Flexible solid-state

Zn-air battery performances with o-CC-H 2 Cathode. (a) The schematic diagram of flexible solid-state Zn-air

battery. ...

In addition, charge storage mechanism in 2D materials, current challenges, and future perspectives are also

discussed toward solid-state energy storage. This review aims to provide guiding significance for engineers

and researchers to rationally design high performance two-dimensional nano-materials based solid-state

energy storage devices.

Application of hard ceramic materials B 4 C in energy storage: Design B 4 C@C core-shell nanoparticles as

electrodes for flexible all-solid-state micro-supercapacitors with ultrahigh cyclability. ... grinding, coating

fields but rarely used as electrode material in energy storage since its synthesis in 1894 [30].

The maximum energy density of all-solid-state supercapacitors based on the double capillary carbon nanofiber

with NiCo 2 S 4 nanosheets reached 55.6 Wh kg -1 when the power density was 1061 W ... National

University of Singapore, from 2014 to 2018. His research focuses on design of nanostructured materials for

flexible energy storage and ...

Considering the configuration of the electrodes, solid-state symmetric SCs (SSCs) and solid-state asymmetric

SCs (ASCs) are two types of Flexible solid-state SCs. Flexible SSCs based on carbon materials such as carbon

nanoparticles (CNPs), CNTs, and graphene are kept an eye on in which polyethylene-terephthalate (PET) and

paper are the familiar ...

The all-solid-state flexible supercapacitor was assembled from two identical electrodes, wherein PVA/LiCl gel

was used as the electrolyte. For preparing the PVA/ LiCl gel, 10 g PVA and 20 g LiCl were mixed with 100

mL deionized water. ... Y. Yang, A mini-review: emerging all-solid-state energy storage electrode materials

for flexible devices ...

An in-situ plasticized solid-state polymer electrolyte with double-network (DN-SPE) is constructed to develop

flexible solid lithium metal battery (SLB). In-situ plasticization of ...

Solid-state lithium-ion batteries (SSLIBs) are recognized ideal energy storage devices in wearable electronics

due to their instinctive safety and high energy density. However, the reduction of electrode/electrolyte

interfacial resistance still remains challenges. Here, we report an all-from-one strategy to decrease interfacial

resistance of SSLIBs by introducing ...

Solid-state flexible supercapacitors (SCs) have many advantages of high specific capacitance, excellent
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flexibility, fast charging and discharging, high power density, environmental friendliness, high safety, light

weight, ductility, and long cycle stability. They are the ideal choice for the development of flexible energy

storage technology in the future, and ...

The fabrication of highly flexible, solid-state hydrogel electrolytes remains challenging because of the

unavoidable mechanical stress. ... The classification of hydrogels is presented in detail. Herein, the state-of-art

advances in hydrogel materials for flexible energy storage devices including supercapacitors and rechargeable

batteries ...

The combination of energy storage, electrochromic function, and physical flexibility is crucial for the

development of all-solid-state flexible devices. Present work developed a self-healing flexible zinc-ion

electrochromic energy storage device (ZEESD), which consists of a Prussian Blue film, a self-healing gel

electrolyte, and a zinc metal anode.

Solid-solid PCMs, as promising alternatives to solid-liquid PCMs, are gaining much attention toward practical

thermal-energy storage (TES) owing to their inimitable advantages such as solid-state processing, negligible

volume change during phase transition, no contamination, and long cyclic life.

Energy Storage Materials. Volume 46, April 2022, Pages 175-181. Flexible composite solid electrolyte with

80 wt% Na 3.4 Zr 1.9 Zn 0.1 Si 2.2 P 0.8 O 12 for solid-state sodium batteries. ... which indicates the

favorable reliability and safaty of the NZP-PEO@IL CSE for flexible solid-state sodium battery.

Energy Storage Materials. Volume 33, December 2020, Pages 116-138. ... Schematic illustration of the

structure of the flexible solid-state Zn-ion battery; the optical image of the as-prepared flexible Zn-ion battery

(right, top) and its thickness (0.11 mm, right, bottom). (b) Voltages of the Zn-ion battery at different cutting

status. ...

Energy Storage Materials. Volume 28, June 2020, Pages 307-314. Flexible and anti-freezing quasi-solid-state

zinc ion hybrid supercapacitors based on pencil shavings derived porous carbon. Author links open overlay

panel Zhiwei Li 1, Donghui Chen 1, Yufeng An, Chenglong Chen, ...

be covered. The main focus of this mini-review is to summarize new materials development for all-solid-state

flexible energy devices. The potential issues and perspectives regarding all-solid-state flexible energy device

technologies will be highlighted. Keywords: all-solid-state; energy storage; flexible; safety; reliability 1.

Introduction

Furthermore, the PdNi/Ni@N-C as an air-cathode can enable rechargeable liquid and flexible all-solid-state

Zn-air batteries to achieve higher power density and longer cycle life than costly Pd/C+RuO 2-driven

batteries. This work offers a potential molecular design strategy for the development of efficient

electrocatalysts for energy storage ...
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In order to evaluate the performance of the all-solid-state LSG-SC for flexible energy storage, a device placed

under different bending conditions is shown in Figure 6. These SCs can be bent arbitrarily without degrading

performance. ... making it an excellent material for flexible energy storage devices. Xu et al. reported with a

120 ...

The rapid development of portable and wearable electronics has drawn much attention to flexible energy

storage systems [1], [2], [3], particularly to one-dimensional fiber-shaped solutions, as they can be integrated

into textiles and smart systems and exhibit high flexibility under complex deformations [4].To be suitable for

daily usage, these devices must ...

Flexible energy storage devices have received much attention owing to their promising applications in rising

wearable electronics. By virtue of their high designability, light weight, low cost, high stability, and

mechanical flexibility, polymer materials have been widely used for realizing high electrochemical

performance and excellent flexibility of energy storage ...
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