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The demand of lithium-ion batteries has been increasing in recent years, and
their input-output or power characteristics have become an important index.
Factors limiting battery power include ion and electron transfer in the electrode,
charge transfer at the electrode—electrolyte interface, and ion transfer in the
electrolyte. The electrode reaction rate often dominates the power
characteristics of the entire battery and phase transitions are reported to
determine the reaction rate in two-phase coexistence materials. Since the phase
transition proceeds by defusing the volume change (Fap of the two phases, the
rearrangement of the host lattice at the phase boundary of the two phases has
been considered to be rate-determining. However, the rate-determining process
governing the phase transition rate has not comprehensively been investigated
and remains unresolved. Therefore, I conducted a study to elucidate the factors
of the rate-determining step during the phase transition. I used an olivine-
structure FePOs host and compared the activation energies of the phase
transitions in non-aqueous and aqueous electrolyte solutions, and that with Li
and Na ions with different ionic radii as the guests. As a result, the activation
energy of the aqueous electrolyte system was smaller than that of the non-
aqueous electrolyte system, and that of the Na system was smaller than that of
the Li system. The results suggest that not only the lattice rearrangement at the
phase boundary but also the charge transfer at the interface between the
electrode and the electrolyte affects the rate-determining step of the phase
transition.
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