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Abstract

In response to the current stagnation in battery technology development, this study explores the
fundamental principles and practical applications of emerging energy storage technologies, includ-
ing potassium-ion batteries, sodium-ion batteries, metal-air batteries, supercapacitors, and
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superconducting energy storage devices, based on the latest insights and findings from the global
energy sector. Each of these technologies exhibits distinct characteristics and developmental tra-
jectories, offering broad application prospects in the fields of energy storage and release. In the fu-
ture, with continuous advancements and technological refinements, such innovative storage sys-
tems are expected to become a key driving force for progress and application in the energy storage
and release industry.
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