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Figure S1. Disordered structures of P2-Nag ¢[Crg ¢T194]O,. Relative energy distribution of all
SQS disordered structures of Nag ¢[Crg¢T194]O, after DFT relaxation. Black cross is the lowest
energy structure.
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Figure S2. The honeycomb-like local structure Cr[Cr,Ti¢.,] in the Nag ¢[Crg¢Tig 4]0,
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Figure S3. Formation energies indicate stable intermediate phases during the cycles of
Na,[Cr¢Tip4]O, (x = 0.3-0.6) and Na,CrO, (x = 0.3-1.0).
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Figure S4. The partial density of states of different Cr in Na,[Crg¢T194]O02(x=0.6,0.5,0.4),
respectively.



Figure S5. Na-ion migration from Na, sites to Nay sites at the voltage plateau S1, S2, S3,

respectively. The blue arrows indicate the migration of sodium ions.
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Figure S6. (a) Electronic structures of Ni in six typical honeycomb local structures Ni[NizMn,Ti,],
Ni[Ni3Mn1Ti2], N1[N12Mn1T13], Ni[NilMIl4Ti1], N1[N10Mn4T12] and Nl[Nlan2T13] on
NaysNisMny;5Tiy50;; (b) Calculated charging voltages of NaysNijsMny;3Ti150;; (¢) Changes of the two
Na sites within the structure of Na,;3Ni;sMn,;5Ti50, (x=0.67, 0.5, 0.33, 0.17);
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Figure S7. The behavior of Na,;Ni;;3Mn;5Ti;50; in the desodiation process. (a-c) The partial density of
states of Ni[NizMn,;Ti,], Ni[Ni;MnTi;] and Ni[Ni;Mn,Ti3] in Na,3Ni;;sMn;;3Ti;50; (x=0.67, 0.5, 0.33),
respectively; (d) Structure evolution and charge-density difference of Nay;NisMny;3Tiy50, (x=0.67, 0.5,
0.33) (yellow and blue represent positive and negative 0.0095 e/A? isosurfaces, respectively) in the direction

of a-axis.
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Figure S8. Behavior of P2-NaCoO, during the desodiation process. (a) Calculated voltage and charge
transfer voltage of P2-NaCoO;; (b) Changes in the two Na sites within the structure of Na,CoO, (x = 1.0,
0.9, 0.8, 0.7) during the desodiation process. (c) Structure evolution and charge-density difference (yellow
and blue represent positive and negative 0.006 e/A3 isosurfaces. respectively), typical Col, Co2, Co3, Co4,
Co5, Cob6 are chosen as representatives to study the electronic structure changes. The directions of (c) are
the a-axis direction. The blue arrows indicate the migration of sodium ions in (c) and the red arrows indicate
the charge transfer of Co in (c); (d-f) The variation of the partial density of states of Col, Co2, Co3, Co4,
Co5, Co6 in different desodiation structures (NaCoO,, Nay ¢C00O,, Nay sCoO5).



