
Research status of ionic liquid energy
storage trends

Are ionic liquids a safe energy storage device?

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 review, we provide an overview of ionic

liquids as electrolytes in lithium-ion batteries, supercapacitors and, solar cells.

 

Can ionic liquid electrolytes be used for energy storage devices?

Taking this into consideration,this Review highlights recent advancements in the development and utilization

of ionic liquid electrolytes for various energy storage devices,including batteries and supercapacitors.

Additionally,this review presents the bibliometric analysis of global research on ILs for energy storage devices

from 2019 to 2024.

 

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.

 

Why are ionic liquids used in energy storage?

Ionic liquids (ILs) have attracted considerable attention in energy storage due to their unique

properties,including a wide electrochemical stability windowthat facilitates their use in high-volt...

 

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.

 

Why are ionic LCS important in electrolyte research?

Due of its Columbic interactions with working ions,ionic LCs (ILCs) are a subject of great importance in

electrolyte research when compared to non-ionic LCs. ILCs' cations and anions are bonded by noncovalent

interactions. Ionic liquid concentrates (ILCs) possess the advantageous properties of both ionic liquids and

liquid crystals (LCs).

It guides the reader through the application of ionic liquids and their analogues as i) phase change materials

for thermal energy storage, ii) organic ionic plastic crystals, which have been studied as battery electrolytes

and in gas ...

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 ...
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The current VTF formula is often used to describe the ion transport behavior of polymer solid electrolytes

above the glass transition temperature, gel polymer electrolytes, organic liquid electrolytes, and ionic liquids.

Moreover, the Arrhenius equation can be expressed by Eq. (2): (2) s = s 0 T - 1 2 exp (E a k T)

Electrochromic (EC) technology has become one of the smart technologies with the most potential for

development and application at this stage. Based on electrochromic devices (ECDs), this technology has

shown ...

Tree Map reveals the Impact of the Top 10 Energy Storage Trends. Based on the Energy Storage Innovation

Map, the Tree Map below illustrates the impact of the Top 10 Energy Industry Trends. Companies and ...

The growing integration of renewable energy systems has driven a strong interest in energy storage solutions

due to the intermittent nature of renewable energy sources. Apart from grid-scale utilities, the increasing

consumer adoption of EVs and the ubiquity of IoT sensors have also accelerated the research and development

of rechargeable ...

The public literature primarily consists of systematic reviews focusing on different types of energy storage,

providing information on their state-of-the-art qualities, such as those by Luo et al. [2], Aneke and Wang [3],

Koohi-Fayegh and Rosen [4], and Zhao et al. [5].However, there is an evident lack of bibliometric reviews,

which can be an effective way to identify ...

Nevertheless, this strategy enables the development of mechanically safe and deformable Li-ion batteries and

could potentially be suitable for other energy storage devices ...

Stationary energy storage methods such as flow batteries are one of the best options to integrate with smart

power grids. Though electrochemical energy storage using flow battery technologies has been successfully ...

The problem of global warming and climate change has attracted global attention, and reducing the

concentration of CO2 in the atmosphere is an important step towards solving the problem. This paper mainly

introduces the ...

The research status with DFT has been summarized. ... the process of energy storage and distribution is

practically carbon free, so no CO 2 is released in the ... and cycle index of catalyst are improved obviously. On

the other hand, the ionic liquid has lots of unique advantages: lower saturated vapor pressure, wider range of

temperature in ...

The global energy system has experienced dramatic changes since 2010. Rapid decreases in the cost of wind

and solar power generation and an even steeper decline in the cost of electricity storage have made renewable

...
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the perspective of the evolution trend of the research topics, the research of ionic liquid in catalyst and CO 2

adsorption and CO2 capture was gradually declining, and new materials of electrochemical energy storage,

biological catalytic degradation and metal

The findings of this study delve comprehensively into several key aspects: (1) the distinctive publication

attributes of red mud resource utilization research; (2) essential details about countries, institutions, journals,

and disciplines involved in significant red mud utilization research; and (3) a comprehensive consolidation of

emerging ...
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Membrane technology is the most prominent, excellently, and well-developed separation technique today [1] 

was crucial in establishing a decisive separation process that resulted in the production of industrial

downstream products with reduced energy input and raw material utilization and a significant reduction in

discharged wastewater and solid waste.

Soaring demand for efficient and economic electric energy storage system has intensively promoted the

development of rechargeable batteries. Lithium sulfur battery may be one of the most promising candidates in

the frontier of modern electrochemistry owing to its high theoretical specific capacity (1672 mAh g -1), high

energy density (2600 Wh kg -1), low cost, ...

By combining the current research status, trends, and frontier hotspots of machine learning applied in the field

of ionic liquids, an objective overview of the related research will be provided. ... Various applications in

chemical processes, such as separation, catalysis, and energy storage, are found for ionic liquids. The

optimization of ...

Ionic liquids (ILs) have attracted considerable attention in energy storage due to their unique properties,

including a wide electrochemical stability window that facilitates their use in high-voltage systems, enhancing

the ...

Also covered were the origins and applications of ionized liquids in electrochemical devices, as well as their

use in a diversity of realms of electrochemistry, for instance, energy storage and conversion materials/devices,

energy sustainability and CO 2 sequestration, advanced electrochemical devices, electrochemical sensing

properties of ILs ...

1. Introduction Lithium-ion batteries (LIBs) are widely used in various applications. Still, their storage

capacity, approximately 300 W h kg -1, 1,2 is not sufficient for large-scale systems such as electric vehicles

(EVs) and ...
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Lithium-ion batteries are the state-of-the-art electrochemical energy storage technology for mobile electronic

devices and electric vehicles. Accordin...

ILs are the class of salts that remain in the liquid state at relatively low temperatures, often below 100

&#176;C. They are mainly characterized by their unique properties, including high thermal stability, low

volatility, non-flammability, strong solubilization factor, and excellent ionic conductivity [9, 10, 11].These

properties make ionic liquids highly attractive 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 ...

However, it poses several energy and environment-related problems. As such, research and development of

the pre-combustion carbon capture has been conducted to overcome the drawbacks of this conventional

approach, and incorporation of ionic liquid (IL) has been increasingly given attention. This paper intends to

review the carbon dioxide ...

Quasi-solid-state electrolytes (QSSEs) and electrolytes based on ionic liquids (ILs) hold promise for

addressing the inherent instability and safety concerns associated with ...

Taking this into consideration, this Review highlights recent advancements in the development and utilization

of ionic liquid electrolytes for various energy storage devices, including batteries and supercapacitors. ...

Recently developed ionic liquid crystals (ILCs) offer promising opportunities for tailoring ion transport

channels through modified nano segregated structures, thereby ensuring ...

Ionic liquids (ILs) consisting entirely of ions exhibit many fascinating and tunable properties, making them

promising functional materials for a large number of energy-related applications. For example, ILs have been

employed as electrolytes for electrochemical energy storage and conversion, as hea ...

Fleischmann et al. [114] investigated Li- and Na-containing ionic liquid electrolytes, and found that due to the

ionic liquid electrolyte, the as-prepared sodium-ion hybrid supercapacitors possessed a high energy density of

100 Wh&#183;kg -1, a power density of 2 kW&#183;kg -1, and stable cycling performance even at a high

operating temperature of ...

Ionic liquid electrolytes (ILEs), composed of metal salts and ionic liquids, offer a safer alternative due to their

nonflammable nature and high thermal stability. Moreover, they can enable high Coulombic efficiency (CE) ...
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