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Abstract: Supercapacitors are energy storage devices that integrate high power density with
extended cycle life, making them central to applications in new energy vehicles, portable
electronics, and smart grids. Prussian blue analogues, with their distinctive open framework,
adjustable redox-active sites, and high theoretical specific capacity, stand out as particularly
promising electrode materials for these devices, as the three-dimensional ion channels in
these compounds enable swift insertion and extraction of electrolyte ions, yielding exceptional
rate performance. They are also cost-effective, owing to the abundance of raw materials and
relatively simple synthesis routes. Despite these advantages, their widespread use is
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hampered by insufficient cycling stability, where a considerable gap exists between theoretical
potential and long-term operational durability. This fundamental limitation arises mainly from
lattice distortions and phase transitions triggered by repeated ion intercalation and
deintercalation during charge-discharge cycles, dissolution and leaching of transition metal
ions, as well as side reactions and structural deterioration caused by inherent interstitial water
and lattice defects. This contribution methodically examines these three principal degradation
mechanisms and surveys recent advances aimed at improving structural integrity through
lattice engineering, interface modification, and electrolyte design. The paper concludes by
identifying prospective research avenues, such as artificial intelligence-assisted prediction and
the deployment of in-situ characterization methods, to inform the future development of high-
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performance energy storage systems based on Prussian blue materials.
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Fig. 2 (a) Schematic illustration of structural
evolution of alkali metal ion crystals at varying
concentrations within the PBAs host framework™;
(b) Schematic representation of structural evolution
during Na* extraction and insertion in monoclinic Mn-
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Fig. 3 (a) Schematic illustration of Mn-PBA anodic

dissolution-induced electrochemical failure®";

(b) Mechanism schematic of MXene nanosheets

mitigating PBAs anodic dissolution®; (c) Simulation

of dissolution product diffusion processes on

cathode surfaces in different electrolytes™
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