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Economic development and rapid population growth are among the factors contributing to the increasing demand
for energy. [1] At the same time, growing awareness of the environmental impact of non-renewable resources is
accelerating the transition toward renewable energy generation. However, energy supply from weather-dependent
sources (sun, wind, etc.), creates imbalance between electricity production and consumption. [2] Possible solution
to this problem is the development of large-scale battery parks that can store excess energy and supply it when
needed.
Aqueous zinc-ion batteries (AZIBs) have attracted considerable attention as an environmentally benign al-

ternative to widely used lithium-ion systems. [3] A promising cathode material in AZIB systems is a Prussian
blue analogue zinc hexacyanoferrate(II, III) (ZnHCF, Zn3+x[Fe(CN)6]2, 0 < x < 1), which, depending on synthesis
conditions, can crystallize in cubic and rhombohedral structures. [4] The open framework of ZnHCF allows the
intercalation of various metal ions such as K+, Na+, Zn2+. Nevertheless, practical implementation of these batteries
remains challenging, as the mechanism of Zn-ion intercalation is still poorly understood.
This study aims to investigate structural changes occurring during charge/discharge processes using the

operando XRD method. The obtained results demonstrate a phase transitions between cubic and rhombohedral
crystal phases during cycling. These findings deepen the understanding of the structural and electrochemical
properties of ZnHCF and provide guidance for enhancing its performance as a cathode material in safer and more
sustainable aqueous zinc-ion batteries.
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