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First-principles screening of elemental substitution effects on thermal stability of cathode
materials (LiNiO,) for lithium-ion batteries (‘Sumitomo Metal Mining Co., Ltd., *Japan

Advanced Institute of Science and Technology) OYuki Yoshimoto!, Takahiro Toma', Kenta
Hongo?, Kosuke Nakano?, Ryo Maezono?

The thermal decomposition of charged cathode materials starts from a layered rock-salt-type
structure to a spinel type structure and finally decomposes to a rock-salt-type structure. [ Some
elemental substitutions are known to hinder the decomposition, but there is no comprehensive
study in a wide range of elements. In addition, the mechanism has yet to be elucidated. This
study investigates the effect of elemental substitution on thermal stability of LiNiO, using
exhaustive screening based on first-principles calculations. A total of 60 substitution elements
M were chosen from a series of Mg-Bi elements except for groups 1, 16, 17, and 18. We
modeled the thermal decomposition reaction starting from a layered compound,
Lio.167N1i0.017M0.08302, to spinel- and rock-salt-type structures. As shown in Figure 1, we found
the initial reaction inhibitors (elements) being different from the final reaction ones. This
implies that both inhibitors are to be considered for the composition design of cathode materials.
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