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Goals

Apply the DFT model to cathode material and determine
following dependencies:

1. Effect of transition metal on NaMPO, redox potential
1. Effect of ligand on NaxFe-L redox potential

1. Migration barrier of Na for different SEI structures
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Effect of TM on redox potential

Materials
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Effect of TM on redox potential

Na deintercalation

NaMnPO4 MnPO4
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Effect of TM on redox potential

Na deintercalation
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Effect of TM on redox potential

Volume changes and intercalation potentials
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Effect of Ligand on redox potential

Materials

b NaFePO4 NaFeBO3
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Effect of Ligand on redox potential

Materials

b NaFePO4 NaFeBO3

it possessed two
unequal Na-positions

NaFeSO4F Na2FeSiO4 I =
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Effect of Ligand on redox potential

Na deintercalation

(12,14) (12,13) (12,15) (13,14)
2,54V 2,67V 2,7V 2,73V
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Effect of Ligand on redox potential

Na deintercalation

(12,14) (12,13) (12,15) (13,14)
2,54 \/ 2,67V 2,70 V 2,73V

the most probable
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Effect of Ligand on redox potential

Volume changes and intercalation potentials
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SEI migration barrier

Materials
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Different diffusion paths

Example NaClO; (P2,-3 space group)

First migration path (d = 4.26 A, E, = 0.37 eV) Second migration path (d =4.26 A, Ex = 0.37 eV)
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SEI migration barrier
Results
Sample Migration Na Diffusion
energy, eV path distance,
A
NaF 0.86 3.20
Na,O 0.18 2.80
1.09 3.96
Na,SO; 0.34 3.35
0.62 3.79
NaClO3 0.37 4.26
1.18 5.44
Na,S0O, 0.19 3.24
0.81 3.65
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Conclusions

e \We have learned how to apply the DFT method to calculate the
structure and energy of materials.

e \We have calculated potentials of deintercalation for different cathode
materials.

e SEIs were taken from those actually observed experimentally. We rated
them in terms of barriers, which are worse for sodium migration.
However, NaF is needed for materials since it protects against surface
degradation, but it may be possible to optimize it in the future, to make
it in the form of a thin film.
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