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Abstract

Energy and environmental issues have led to the development of energy storage technology, and
supercapacitors have become a new type of energy storage device due to their high power density,
fast charge and discharge speed, and good cycle stability, but their low energy density limits their
widespread application. Nickel-based materials have been widely studied due to their high theoret-
ical capacity, but their poor stability and low operating voltage window limit the energy density and
power density of this type of material. Nickel-based materials are divided into five categories ac-
cording to their chemical composition. Based on the research progress of nickel-based materials in
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recentyears, this paper explores the relationship between the structure of these materials and their
electrochemical properties, as well as the challenges and opportunities faced by nickel-based ma-
terials in supercapacitor applications.
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Figure 1. Comparison of charge storage of (a) dielectric capacitors, (b) electrolytic capacitors, and (c) lithium-ion batteries
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I, wiEk 1 ps[4]-[6].

Table 1. Comparison of electric double layer capacitors and pseudocapacitors
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Table 2. Characteristics and overview of supercapacitors
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FL R e RE TR SR FH B HLAAR 5 SEAT R T NTO AARHIKIAIE R R R (1 A 4% - NIO DRI L7 B vy« SR AU
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