X-ray-Based Structural Analysis of Prussian Blue Compounds for Metal-
lon Batteries

Giorgetti Marco?!
1School of Science and Technology, University of Camerino, Camerino, Italy

Prussian Blue (PB) and its analogues (PBAs) constitute a large family of
transition-metal hexacyanoferrates with the general formula
AcM[Fe(CN)e]y01-y-zH,0. They possess an open-framework structure, redox-
active sites, and strong structural stability, which make them promising
electrode materials. In particular, PBAs enable rapid ion insertion and
extraction with minimal lattice strain.

This contribution firstly summarizes the investigation of battery materials using
synchrotron radiation techniques trough CERIC facilities, highlighting X-ray
absorption spectroscopy, X-ray diffraction, and X-ray fluorescence applied to
several PBAs, with a focus on electronic, structural, and microscopic
information trough 2D mapping.

Among simple PBAs, manganese hexacyanoferrate (MnHCF) exhibits high
specific capacity and well-defined redox plateaus at high voltages versus
lithium and sodium in lithium-ion (LIBs) and sodium-ion batteries (SIBs) as well
as aqueous zinc systems (AZIBs). in this last system, the analysis revealed that
electrochemical cycling transforms the Mn—NC—Fe framework into a Zn—NC—Fe
while cycling with in ZnSO4, with Mn sites undergoing significant
rearrangements, including Mn—N bond cleavage and MnO, formation.
Although MnO, was not detected by XRD, its redox activity was clearly
observed in electrochemical measurements. Zn-Mn substitution was also
visible in 2D XRF images, as Zn entered the electrode from the corners, which,
at the same time, experienced Mn depletion.
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