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Table S1. Bader charge and atomic volume of Lil.0-NCM523 and Li0.5-NCM523

Bader charge Atomic volume(A?)
Lil.0 Niz* 8.85 8.63
Ni¥* 8.79 7.86
Li/Ni Ni2" (Nig;) 8.80 8.80
Li0.5 Niz* 8.84 8.86
Ni3* 8.76 8.06
Ni+* 8.76 7.15
Li/Ni Niz* (Nig;) 8.74 9.47
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Fig. S1. Difference between quadrupole and dipole calculation at the Niy; pre-edge of Li0.5-
NCMS523.
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Fig. S2. Partial density of states of p electrons of Ny; of Li-0.5 NCM523. It can be understood that

pre-edge peak is caused by hybridization of Ni p electrons with the nearest O p electrons.
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Fig. S3. First derivatives of XANES spectra in the Ni K-edge of Li-0.5 and Li-1.0 NCM523 via

experiment and calculation.
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Fig. S4. XANES spectra of the Mn K-edge of Li-0.5 and Li-1.0 NCM523 via experiment and

calculation.
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Fig. S5. First derivatives of XANES spectra in the Mn K-edge of Li-0.5 and Li-1.0 NCM523 via

experiment and calculation.
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Fig. S6. XANES spectra of the Co K-edge of Li-0.5 and Li-1.0 NCM523 via experiment and

calculation.
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Fig. S7. First derivatives of XANES spectra in the Co K-edge of Li-0.5 and Li-1.0 NCM523 via

experiment and calculation.



FDMNES input file for Lil.0

Absorber

12345678910111213 14151617 18 192021 2223 242526 27 28 29 30

Filout
NiK

Range
-12.0.2 0. 0.5 10. 1. 50.

Edge
K

Radius 7.0
Density

state all
Adimp
0.19
magnetism

Quadrupole

Atom_conf

11
19
12
18

1451114171821252628 1324535
23678910121315161920222324272930 1325.03.0
313233343536373839404142 1323535
4344454647 48 4950515253 545556575859601321.04.0

Hubbard
5.965.05.1



FDMNES input file for Li0.5
Absorber
1234567891011 121314151617 18192021 2223242526272829 30

Filout
NiK

Range ! Energy range of calculation (eV)

-12.0.2 0.0.510.1.50. ! first energy, step, intermediary energy, step ..., last energy

Edge
K

Radius 7.0

Density

state all

Adimp
0.19

magnetism

Quadrupole

Atom_conf

2 715 1325.03.0

16 123591418192021242526272930 1324535

12 4681011121316172223281324.04.0

1 34 132 4.030

11 3132333536373839404142 1323535

18 4344454647484950515253545556575859601321.04.0

Hubbard
5.965.05.1



