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Lithium ion capacitors with organic electrolyte

YE Chengyu, YAN Dong, LU Anhui, LI Wencui

(School of Chemical Engineering, Dalian University of Technology, Dalian 116024, Liaoning, China)

Abstract: The lithium ion capacitor (LIC) is a new type of electrochemical energy storage device. It can
fill the performance gap between supercapacitors and lithium ion batteries. Therefore, it is the way
forward for the next generation of high energy density supercapacitors. This review first introduces the
energy storage mechanisms of LIC, which are divided into electrolyte consumption mechanism, lithium
ion exchange mechanism and a hybrid mechanism. Then, it focuses on the research progress of lithium ion
capacitor with high energy density in organic electrolyte systems and elaborates on the characteristics,
optimization direction and research status of various types of cathode and anode materials. It also points
out advantages and drawbacks as well as modification ways of different materials and describes the pre—
lithiated technology, separators, electrolytes, and system matching, which are relevant to industrial
applications and summarizes these aspects’ impacts on the improvement of the performances of LIC such
as specific energy, power density, safety, stability, etc. The unique application prospects in intelligent

equipment, energy recovery, transportation, are generalized according to LIC performance, which is better
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than those of LIBs and supercapacitors. Finally, it looks forward to the future development of electrode

structure optimization and functional integration, electrolyte specialization, cost reduction of pre—

lithiation, and development of detection and in—situ characterization methods.
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