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Sodium(Na)-ion batteries are the most explored ‘beyond-Li’ battery systems, yet their energy
densities are still largely limited by the positive electrode material. Na;FeFs is a promising earth-
abundant cathode and operates through a conversion-type charge-discharge reaction associated
with a high theoretical capacity (336 mAh/g).! In practice, however, only a third of this capacity is
achieved during electrochemical cycling. Poorly-understood
electrochemical reaction mechanisms and degradation 4
processes are elucidated here using a suite of long-range and
local probes sensitive to amorphous and magnetic phases
formed during operation. A previously-unreported reaction
mechanism is proposed based on *Na/"“F solid-state nuclear
magnetic resonance (NMR), 5’Fe Méssbauer spectroscopy, x-ray
photoelectron spectroscopy, and magnetometry results,
complemented with first principles calculations of NMR and
Mossbauer properties. In addition, the reversibility of the o0
conversion process is found to be dependent on the cathode T
preparation method, as well as the thickness of the electrode , Jeeesty(mdly)
film. These findings provide key electrode design criteria for Scﬁ?malt:ch()f?lecftm;he;ml?al
cycling benavior 1or Naskel's.

improving performance.
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