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Figure S1. Energy differences between the antiferromagnetic and ferromagnetic states of the ground states ( ) for Na1-xMnO2.𝑥 = 0.0, 0.25, 0.5, 0.75, 𝑎𝑛𝑑 1.0
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Figure S2. The ground states configurations of Na1-xMnO2 (upper) and Na1-x [Mn1/2Ni1/2]O2 (lower) following the desodiation process. 
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Table S1. Volume and lattice parameters of the atomic structure for Na1-xMnO2 (upper table) and Na1-x[Mn1/2Ni1/2]O2 (lower table) calculated by first-principles calculations under 
550 eV plane wave cutoff energy.
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Figure S3. Compound, (a) Na2O−MnO−O2 and (b) Na2O−MnO−NiO−O2, phase diagram. Green dots represent the stable phases, and red and black lines express equilibrium tie lines, 
while cyan squares display Na1-xMnO2 (at  and ) and Na1-x[Mn1/2Ni1/2]O2 (at  and ). The stable phases (green dots) are 𝑥 = 0.0, 0.25, 0.5, 0.75, 1.0 𝑥 = 0.0, 0.25, 0.5, 0.75, 0.875, 1.0
tabulated on the right tables with their Materials Project ID. 
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Table S2. Decomposition products and corresponding reaction energy for each ground state for (a) Na1-xMnO2 (at  and ) and (b) Na1-x[Mn1/2Ni1/2]O2 (at 𝑥 = 0.0, 0.25, 0.5, 0.75, 1.0

 and ).𝑥 = 0.0, 0.25, 0.5, 0.75, 0.875, 1.0

Although each stable ground state during desodiation appears to decompose at 0 K equilibrium phase diagram, Na1-xMnO2 and Na1-

x[Mn1/2Ni1/2]O2 are able to be synthesized with elaborate experimental methods.S1-S3 Additionally, considering the comparatively low reaction 

energy for decomposition (∽ 100 meV/atom) of each ground state in Na1-xMnO2 and Na1-x[Mn1/2Ni1/2]O2 and kinetic difficulty for Mn and Ni 

to rearrange and form decomposition products, Na1-xMnO2 and Na1-x[Mn1/2Ni1/2]O2 are thermodynamically stable.
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Figure S4. Calculated desodiation potentials of Na[Mn1/2Ni1/2]O2 with the experimentally measured charge profile reproduced from Ref. S4,S5.
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Figure S5. Formation energies of mixing enthalpy considering both Na/□ orderings and interlayer stacking changes (P2- or O2-stacking) as a function of the inverse Na content (x) 
for (a) Na1-xMnO2 and (b) Na1-x[Mn1/2Ni1/2]O2 oxides in the anion-redox-related regions (3rd , and 4th ). Atomic structure of P2- or O2-stacking 0.5 ≤ 𝑥 ≤ 0.75 0.75 ≤ 𝑥 ≤ 1.0
for (c) Na1-xMnO2 and (d) Na1-x[Mn1/2Ni1/2]O2 at .𝑥 = 0.75
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Figure S6. Combined profiles of partial density of states (PDOSs) of Mn 3d-electron and O 2p-electron at  in Na1-xMnO2.𝑥 = 0.0, 0.25, 0.5, 0.75, 𝑎𝑛𝑑 1.0
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Figure S7. Combined-phase mixing enthalpy fitted from the ground/pseudo-ground states from first-priniciple formation energies of mixing enthalpy (a) in NaMnO2 and (b) in 
Na[Mn1/2Ni1/2]O2, from Figure 1a-b using the quadratic double-well function.
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Figure S8. Contours of phase separation kinetics of (a-e) NaMnO2 and (f-j) Na[Mn1/2Ni1/2]O2 in 1st region at different dimensionless times  (  = 0.00, 0.20, 0.40, 0.60, and 0.80). �̂� �̂�
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Figure S9. Contours of phase separation kinetics of (a-e) NaMnO2 and (f-j) Na[Mn1/2Ni1/2]O2 in the 2nd region at different dimensionless times  (  = 0.00, 0.20, 0.40, 0.60, and 0.80).�̂� �̂�
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Figure S10. Contours of phase separation kinetics of (a-e) NaMnO2 and (f-j) Na[Mn1/2Ni1/2]O2 in the 3rd region at different dimensionless times  (  = 0.00, 0.20, 0.40, 0.60, and 0.80).�̂� �̂�
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Figure S11. Contours of phase separation kinetics of (a-e) NaMnO2 and (f-j) Na[Mn1/2Ni1/2]O2 in the 4th region at different dimensionless times  (  = 0.00, 0.20, 0.40, 0.60, and 0.80).�̂� �̂�
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