Pressure response of Prussian white - multidimensional phase diagram of an important cathode
material
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Development of new batteries is an ever-relevant topic for industry as well as society at large. There is a need
for more sustainable batteries, sodium ion batteries are promising candidates and Prussian white (PW) is a
potential cathode material. [1]

PW, NazFeFe(CN)s'n H20 is a Prussian blue analogue (PBA), a class of materials of transition metal-cyanide
networks with a hidden world of structural complexity. The thermal phase behaviour of PW is well known [1, 2],
but the pressure response has not been investigated. A pressure study would elucidate the effects of interstitial
water, as hydration is decoupled from pressure, unlike heating which leads to dehydration.

This project utilises high-pressure X-ray and neutron powder diffraction to study the structure of hydrated PW
expanding the existing phase diagram to regard temperature and pressure but also on sodium- and water-
content. A rich phase behaviour is unveiled, with new identified phases including a possible low spin
configuration on both iron sites [3].
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Figure 1. Preliminary pressure-temperature phase-diagram of hydrated PW from variable pressure, variable temperature
X-ray data. The yellow area highlights the uncertain region with the unknown superstructure.
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