
Illustrated guide to 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.

 

Which ionic materials are used in energy storage?

Ionic materials that conduct electricity and are based on liquid crystals are now being utilized in energy

storage,specifically in lithium-ion batteries(LIBs) and dye-sensitized solar cells. Typically,the LC system

cannot directly transport Li +.

 

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 be used in batteries?

Application of ionic liquids to electrolytes of "beyond Li ion" batteries appears to utilize unique properties of

ionic liquids. For instance, in Li-sulfur batteries, the quite low coordinating properties of ionic liquids are

exploited in order to suppress the dissolution of the electroactive materials into the electrolytes.

 

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.

The past decades have witnessed the rapid development of advanced energy systems and the change of its

commercial success for modern life [1], [2], [3], [4].Flexible ionogels have been emerged as promising

materials for electrochemical energy storage and conversion devices, such as batteries, supercapacitors, and

actuators [5], [6], [7].Ionogels are typically ...

have significantapplications in energy-related fields,such as electrolytes for energy storage, heat transfer

fluids,solvents for CO 2 capture and biomass treatment, and high-energy propellants. The review by Zhou et

al. gives a comprehensive overview of recent developments in energy applications of ILs,
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In this roadmap, some progress, critical techniques, opportunities and challenges of ionic liquid electrolytes

for various batteries and supercapacitors are pointed out. Especially, ...

In this review, we aimed to present the recent developments of IL-based electrolytes for their potential

applications in LIBs and SCs. Additionally, some of the strategies, opportunities, and ...

Limited availability of fossil energy resources and severe environmental pollution cause an intensive demand

for alternative renewable clean energy resources, thereby boosting the development of energy storage and

conversion devices, e.g. lithium metal batteries, fuel cells and capacitors [1].However, liquid organic

electrolytes exhibit many drawbacks, e.g. leakage, ...

The papers for applications of ILs on these materials and devices used in energy storage and conversion by

specifically focusing on these applications as electrolytes for Li-ion ...

In this article, various application of ILs are reviewed by focusing on their use as electrolyte materials for

Li/Na ion batteries, Li-sulfur batteries, Li-oxygen batteries, and ...

The developing trend in the past decade is illustrated in Fig. 12. ... Research progress of ionic liquids-based

gels in energy storage, sensors and antibacterial. Green Chem. Eng. (2021) C. Sun et al. Recent advances in

all-solid ...

The primary drawbacks of ionic liquids include their high moisture absorption tendency, elevated cost, and

significant viscosity [32]. The ionic liquids must be free from moisture during storage and prior to use in

Li-based batteries. High viscosity leads to sluggish Li + ion transport, though it minimizes polysulfide

solubility in Li-S ...

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

channels through modified nano segregated structures, thereby ensuring excellent operating safety and

combining the advantageous properties of ionic liquids and ...

Recently, ionic liquid has attracted much attention and been used as wetting agent [20], electrolyte additive

[32] and gel electrolyte [33] in the field of energy storage due to its nonflammability, nonvolatility and

excellent thermal stability [34, 35]  this work, we integrate ionic liquid N-propyl-N-methylpyrrolidinium

bis((trifluoromethyl)sulfonyl) imide ([Py 13] + [NTf 2] -) ...

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. ...

According to the energy storage mechanism, SCs are divided into three classes: electrochemical double-layer
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capacitors (EDLC), pseudo-capacitors (PC), and hybrid SCs, as can be seen in Fig. 1 (b) [9].EDLCs can store

charges electrostatically, which does not involve any charge transfer between the electrode and electrolyte ions

[10 - 12] arge storage in EDLCs ...

Ionic liquids for electrochemical energy storage devices applications. J. Mater. Sci. Technol. (2019) ... and the

existing barriers and future trends have been critically analyzed and highlighted. We hope that it could be a

useful guide for the design and understanding of ionic liquid-based advanced materials, and thus, motivating

the future ...

Ionic liquids as electrolytes for energy storage devices is a promising field. Here, the various approaches of

how ionic liquids can be modelled are discussed along with how the ...

An approach to energy storage using ionic liquids as joint ion-conducting medium and redox active catholyte

material is described. The earth-abundant ferric ion is incorporated as an ...

Room-temperature ionic liquids (RTILs) consist solely of ions but remain in the liquid state at ambient

temperature. Pure RTILs often have remarkable properties including extraordinarily low vapor pressure,

excellent thermal stability, and wide electrochemical windows, which make them appealing working liquids in

many applications [1, 2].However, the early ...

Discover the Top 10 Energy Storage Trends plus 20 Top Startups in the field to learn how they impact your

business in 2025. ... The startup''s solid electrolyte combines polymer and ionic materials to improve ion

mobility. In ...

Liquid membranes are of two types: [1] emulsions (and multiple emulsions) and supported liquid

membranes.They have been used extensively for metal ion, molecular, and gas separations of diverse type,

including mine wastewater rejuvenation and CO 2 sequestration [2], [3]. Supported liquid membranes greatly

extend the application of liquid membranes, because ...

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 ...

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 disadvantages, ...

The basic conditions for employing a substance as an electrolyte in electrochemical energy storage devices are

high ionic conductivity, non-flammability, non-volatility, high thermal stability, and a strong electrochemical

window [23]. ... we attempt to connect the basics and mechanism of ILC electrolytes in response to the
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emerging trends of ...

The Global Market Outlook Update (MOU) provides a ten-year energy storage market outlook update from

2024 to 2034. It covers the key market trends, global competitions, policy updates, and projected energy ...

The thermal energy storage can be divided into hot energy storage and cold energy storage since the different

purposes, aiming at converting thermal energy into stable and controllable heating or cooling output whenever

and wherever possible [6], [7], [8].The traditional way is to storage and transport thermal energy via the

sensible heat of fluids, such as water, ...

A systematic review on CO 2 capture with ionic liquids: Current status and future prospects. Author links

open overlay panel Mahsa ... CO 2 is then captured from the outlet stream and H 2 is combusted to generate

the energy. Post-combustion is easier to be implemented as a retrofit option in the existing power plants,

compared to other two ...

Lithium polymer batteries (LPBs) are considered excellent candidates for the next generation power sources

because they combine high energy density and flexible characteristics with the safety issue of the solvent-free

electrolytes. 1 Nevertheless, the performance of LPBs is limited by the low ionic conductivity of the

solvent-free polymer electrolytes at room ...

In a recent study, Ingale et al. demonstrated the water retention and dendrite elimination capabilities of the

DEMATfO ionic liquid. Without water as a solvent, the ionic liquid enabled a high-performing Zn-air battery

with a low discharge-charge voltage gap of 0.6 V over 700 h of stable cycling.

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 ...

The next sections detail these different categories of electrolytes to provide a better understanding of ILs,

displayed in 4.1 Ionic liquids for liquid electrolytes, 4.2 Ionic liquids for quasi-solid and solid-state

electrolytes, 4.3 Solvate ionic liquids, which are respectively focused on LEs, QSSEs, SSEs, and solvate ILs.

Research on innovative advancements in energy storage is heavily sought after due to the persistent need for

devising convenient systems that complete the cycle of energy production, storage, and then utilization

[12].Capacitors are electronic units used for energy storage in electric circuits with similar functions as

batteries; however, they differ in the ...

This trend had led to carbon emissions up to 33.4 billion tonnes in 2011 [4]. ... As illustrated in Fig. 2, the

energy-related anthropogenic carbon dioxide emissions had reached 32.27 ... reviews of ionic liquid in carbon

capture and storage (CCS) and solubility model for carbon capture optimisation (with further emphasis on the

IL-based UNIFAC ...
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Ionogels are promising electrolytes for high-energy-density FSCs due to the high ionic conductivity and wide

electrochemical window by immobilizing ionic liquid (IL) in the polymer matrix [12, 13].The compatibility

between IL and the polymer matrix would directly influence the efficiency of ion transportation [14], [15],

[16], and widely-used polymers like PVA or PAA have ...
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