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Are ionic liquids a viable energy storage solution?

Ionic liquids (ILs),composed of bulky organic cations and versatile anions,have sustainably found widespread

utilizations in promising energy-storage systems. Supercapacitors,as competitive high-power devices,have

drawn tremendous attention due to high-rate energy harvesting and long-term durability.

 

Can ionic liquids improve solar energy performance?

It emphasizes the potential of these electrolytes to enhance the green credentials and performance of various

energy storage devices. Unlike the previous publications, it touches on the increased durability and heightened

efficiency of solar cells when utilizing ionic liquids.

 

How does ionic conductivity affect the performance of energy storage devices?

The performance of energy storage devices is greatly influenced by the ionic conductivity and viscosityof the

electrolyte. In liquid electrolytes,conductivity is closely linked to viscosity.

 

What are ionic liquids?

Sci. 2014,7,416- 426 DOI:  10.1039/C3EE42351D Ionic liquids (ILs) are liquids consisting entirely of ionsand

can be further defined as molten salts having melting points lower than 100 &#176;C. One of the most

important research areas for IL utili...

 

Are ionic liquids used as electrolytes in high-energy-density and low-cost batteries?

Focusing on their intrinsic ionic conductivity,we examine recent reports of ionic liquids used as electrolytes in

emerging high-energy-density and low-cost batteries,including Li-ion,Li-O 2,Li-S,Na-ion and Al-ion batteries.

 

What ionic liquids can be used for energy applications?

For LIBs to provide thermal and electrochemical stability with broad potential windows, a mixture of lithium

bis (trifluoromethanesulfonyl)imide (LiTFSI) and any of these ILs may be employed (Kitazawa et al. 2018;

Kale et al. 2021). Figure 10 indicates the use of some ionic liquids for various important applications

including energy application.

It is found that a PCM as a practical storage medium may achieve a 20% greater total day electrical output per

unit storage volume than liquid water in a full-storage approach ...

The scarcity of fossil energy resources and the severity of environmental pollution, there is a high need for

alternate, renewable, and clean energy resources, increasing the advancement of energy storage and

conversion devices such as lithium metal batteries, fuel cells, and supercapacitors [1].However, liquid organic

electrolytes have a number of ...
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Due to the great potential of ionic liquid (ILs) for solar energy storage, this work combines computer-aided

ionic liquid design (CAILD) and a TRNSYS simulation to identify ...

It is found that a PCM as a practical storage medium may achieve a 20% greater total day electrical output per

unit storage volume than liquid water in a full-storage approach where electrical ...

The aim of this Special Issue is to collect a series of research articles, reviews, or short communications that

allow one to emphasize the high interest of this new trend in ionic liquids. Ionic liquids perfectly fit into the

strategy of sustainable development, which is why the choice of this journal in the context of sustainable

chemistry is ...

Focusing on their intrinsic ionic conductivity, we examine recent reports of ionic liquids used as electrolytes

in emerging high-energy-density and low-cost batteries, including ...

Trends in ionic liquids and quasi-solid-state electrolytes for Li-S batteries: A review on recent progress and

future perspectives ... ushering in potential breakthroughs in future energy storage technologies. ... Besides,

the use of ionic liquids (ILs) [25] is also a suitable alternative to inhibit the dendrite formation on the Li-metal

anode.

It is found that ionic liquids have advantages of high density, wide liquid temperature range, low viscosity,

high chemical stability, non-volatility, high heat capacity, and high storage density.

This review aimed to present the state-of-the-art of IL-based electrolytes electrochemical, cycling, and

physicochemical properties, which are crucial for LIBs and SCs. Since the ability of ionic liquid (IL) was

demonstrated to act as a solvent or an electrolyte, IL-based electrolytes have been widely used as a potential

candidate for renewable energy ...

Chapter 7 - Recent developments in ionic liquid-based electrolytes for energy storage supercapacitors and

rechargeable batteries. ... TrAC Trends Anal. Chem., 105 (2018), pp. 18-36. View PDF View article View in

Scopus Google Scholar ... Application of ionic liquids to energy storage and conversion materials and devices.

Chem. Rev., 117 (2017), ...

Ionic liquids, defined here as room-temperature molten salts, composed mainly of organic cations and

(in)organic anions ions that may undergo almost unlimited structural variations with melting points below 100

&#176;C. ... Among many energy-storage devices, Li-O 2 (air) battery based on the reversible electrochemical

reaction of 2Li + + O 2 <-> Li ...

The electrochemical properties and high-density energy storage performance of graphene nano-platelet-based

solid-state electrical double-layer supercapacitor device are reported. The graphene device is fabricated with

electrolyte comprising of 1-butyl-3-methylimidazolium tetrafluoroborate (BMIMBF4) room temperature ionic
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liquid and LiClO4 ...

Ionic liquids have attracted the attention of researchers as possible electrolytes for electrochemical energy

storage devices. However, their properties, such as the electrochemical stability ...

1. Introduction. The escalating energy crisis and dwindling fossil fuel reserves drive researchers to seek

efficient energy storage solutions. Supercapacitors (SCs), also known as ultracapacitors, have emerged as

promising candidates to address this pressing need, particularly in the context of rapidly evolving portable

electronics and hybrid vehicle ...

The ionic liquids are used in SLMs for the separation purpose to enhance their stabilization. Similarly, the

vapor pressure of ILs is negligible and has higher viscosity resistance to blow-out by higher differential

pressure [88]. The Supported ionic liquid membranes showed favorable results for the CO 2 /N 2 [121], [122]

and CO 2 /CH 4 [123 ...

They indicate that the supercapacitor with sulfonium-based ionic liquid exhibited better performance than the

phosphonium supercapacitor in terms of energy storage and power density. Ionic liquids can also be utilized to

derive nitrogen-doped porous carbon materials (NPCs) to serve as electrodes in supercapacitors [84], [85],

[86].

Introduction. High-energy rechargeable lithium metal batteries are promising candidate technology for

next-generation electrochemical energy storage systems. 1 However, the intrinsic and challenging issues of Li

metal triggered by uncontrolled dendrite growth and unstable solid-electrolyte interphase (SEI) formation, as

well as flammable concerns in ...

In recent years, supercapacitors have gained importance as electrochemical energy storage devices. Those are

attracting a lot of attention because of their excellent properties, such as fast charge/discharge, excellent cycle

stability, and high energy/power density, which are suitable for many applications. Further development and

innovation of these devices ...

Since the ability of ionic liquid (IL) was demonstrated to act as a solvent or an electrolyte, IL-based

electrolytes have been widely used as a potential candidate for renewable energy storage devices, like lithium

ion batteries (LIBs) and supercapacitors (SCs). In this review, we aimed to present the state-of-the-art of

IL-based electrolytes electrochemical, cycling, and ...

Nowadays, the rapid development and demand of high-performance, lightweight, low cost, portable/wearable

electronic devices in electrical vehicles, aerospace, medical systems, etc., strongly motivates researchers

towards advanced electrochemical energy storage (EES) devices and technologies. The electrolyte is also one

of the most significant ...
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Introduction. Ionic liquids, also called room temperature ionic liquids, are organic salts that are liquid at, or

close to, room temperature. These salts (Figure 1) have been the subject of considerable interest due to their

very low volatility and their ability to dissolve a wide variety of compounds; this combination of properties

makes ionic liquids useful as "green" solvents for ...

Due to characteristic properties of ionic liquids such as non-volatility, high thermal stability, negligible vapor

pressure, and high ionic conductivity, ionic liquids-based electrolytes ...

Since ionic liquids (ILs) have been demonstrated to act as a solvent or an electrolyte, they can undergo a

stimulus-responsive anisotropic phase change, followed by enhancement in ionic diffusion and conductivity,

which makes them ideal candidates as an electrolyte in energy-storage systems. The main aim, in this chapter,

is to survey the ...

Ionic liquids (ILs) are molten salts that are entirely composed of ions and have melting temperatures below

100 C. When immobilized in polymeric matrices by sol-gel or chemical polymerization ...

Non-uniform metal deposition and dendrite formation in high-density energy storage devices reduces the

efficiency, safety and life of batteries with metal anodes. Superconcentrated ionic-liquid ...

Ionic liquids (ILs), often known as green designer solvents, have demonstrated immense application potential

in numerous scientific and technological domains. ILs possess high boiling point and low volatility that make

them suitable environmentally benign candidates for many potential applications. The more important aspect

associated with ILs is that their ...

Semantic Scholar extracted view of &quot;Ionic liquids for electrochemical energy storage devices

applications&quot; by H. Liu et al. Skip to search form Skip to main ... @article{Liu2019IonicLF, title={Ionic

liquids for electrochemical energy storage devices applications}, author={Huan Guang Liu and Haijun Yu},

journal={Journal of Materials Science ...

Ionic liquids (ILs) are liquids consisting entirely of ions and can be further defined as molten salts having

melting points lower than 100 &#176;C. One of the most important research ...

&lt;bold&gt;Abstract:&lt;/bold&gt; Phase-change energy storage is an important branch of energy science

and technology due to its high latent heat of phase change, stable temperature and heat flux during heat storage

and release process. This review analyzed the drawback for traditional phase-change materials (PCMs) at first,

such as super cooling, phase separation, low energy density ...

Abstract. Non-uniform metal deposition and dendrite formation in high-density energy storage devices reduces

the efficiency, safety and life of batteries with metal anodes. ...
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The energy storage ability and safety of energy storage devices are in fact determined by the arrangement of

ions and electrons between the electrode and the electrolyte. In this paper, the physicochemical and

electrochemical properties of lithium-ion batteries and supercapacitors using ionic liquids (ILs) as an

electrolyte are reviewed.
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