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Introduction  

Ionic liquids are composed entirely of ions, typically bulky organic cations paired with various anions, 

which prevent them from forming solid crystal lattices at room temperature and keep them in liquid form 

[1]. Unlike conventional solvents, ionic liquids exhibit negligible vapor pressure, meaning they do not 

evaporate easily and reduce atmospheric pollution. This property makes them attractive in the context of 

green chemistry. The structure of ionic liquids can be tuned by altering the combination of cations and 

anions, allowing chemists to design solvents with specific polarity, viscosity, and chemical reactivity. 

Imidazolium-based ionic liquids are among the most widely studied due to their stability and versatility 

[2]. Their ability to dissolve a wide range of organic and inorganic compounds enhances their usefulness 

in chemical reactions. Ionic liquids serve as effective media for catalysis because they can stabilize 

reactive intermediates and improve reaction selectivity. Their high thermal stability allows reactions to 

occur at elevated temperatures without solvent degradation [3]. They are also used in solvent extraction 

processes for separating metals and organic compounds from mixtures. Electrochemical applications 

benefit from the ionic conductivity and stability of ionic liquids, making them suitable electrolytes in 
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batteries and supercapacitors. Their non-flammable nature further enhances safety in such systems [4]. 

Despite their advantages, considerations regarding cost, recyclability, and environmental impact are 

important. Research continues to develop biodegradable and less toxic ionic liquids to enhance 

sustainability. Ionic liquids thus represent a significant advancement in solvent chemistry, linking green 

chemistry principles with practical industrial and laboratory applications [5]. 

 

Conclusion 

Ionic liquids function as versatile green solvents with unique physicochemical properties suitable for synthesis, 

extraction, catalysis, and electrochemistry. Their tunable structure and low volatility make them promising 

alternatives to traditional solvents. Continued research into sustainable and cost-effective ionic liquids will further 

expand their role in modern chemical processes. Through advanced membranes, catalysts, and electrolytes, fuel 

cells provide sustainable and clean power solutions. Continued development of durable and cost-effective materials 

will expand the role of fuel cells in future energy systems. 

 

 REFERENCES 

1. Sun MH, Huang SZ. Applications of hierarchically structured porous materials from energy storage and conversion, 

catalysis, photocatalysis, adsorption, separation, and sensing to biomedicine. Chemical society reviews. 

2016;45(12):3479-563. 

2. Chen Z, Kirlikovali KO, Li P, Farha OK. Reticular chemistry for highly porous metal–organic frameworks: The 

chemistry and applications. Accounts of chemical research. 2022 Feb 3;55(4):579-91.  

3. Huang A, He Y. A review of recent applications of porous metals and metal oxide in energy storage, sensing and 

catalysis. Journal of Materials Science. 2019 Jan;54(2):949-73. 

4. Cai G, Yan P, Zhang L, Zhou HC, Jiang HL. Metal–organic framework-based hierarchically porous materials: synthesis 

and applications. Chemical Reviews. 2021 Jul 19;121(20):12278-326.  

5. Furukawa H, Cordova KE, O’Keeffe M, Yaghi OM. The chemistry and applications of metal-organic frameworks. 

Science. 2013 Aug 30;341(6149):1230444.  

https://pubs.rsc.org/en/content/articlehtml/2016/cs/c6cs00135a
https://pubs.acs.org/doi/abs/10.1021/acs.accounts.1c00707
https://link.springer.com/article/10.1007/s10853-018-2961-5
https://pubs.acs.org/doi/abs/10.1021/acs.chemrev.1c00243
https://www.science.org/doi/abs/10.1126/science.1230444

