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Goal: Understanding the structure evolution in the near-surface range

Increase specific energy
of Li-ion battery
-> 5V cathode

> LiNi, :Mn, <O, (LNMO)

Two LNMO polymorphs:

- ordered (0-LNMO, P4,32) 0]
- disordered (d-LNMO, Fd-3m)
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d-LNMO (Fd-3m)

distributed on same

 What are the correct assignments of the
Raman vibration modes?

Mn and Ni randomly

atomic site

 Are Ni and Mn contributions distinguishable?

 How the structure evolve during cycling in the
near-surface range (~100-200 nm)?
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DFT calculation (CRYSTAL14, B3LYP): Raman simulation

N Calculated c-LNMO structure
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two oxygen types:
O1 (Mn, Li) // 02 (Ni, Mn, Li)
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[Raman peak intensity = variation of polarizability = variation of electronic density]
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Structural evolution of bulk and near-surface regions
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» Homogeneous change in near—surface region
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» Inhomogeneous change in near—surface region

*» Lithium concentration gradient kinetically dependent and emphasized by the two-phase reaction

Conclusions

“* Raman DFT simulation = correct assignment with better understanding of peak intensity
“* Near-surface structure changes of disordered LNMO are rate dependent = possible lithium gradient
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