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Figure S1. Scanning Electron Microscope (SEM) image of P2-NMCT, showing
agglomerates with diameters of approximately 10 microns, where each individual
agglomerate spans a few microns.

Figure S2. Energy Dispersive X-ray Spectroscopy (EDS) mapping of P2-NMCT,
demonstrating the uniform distribution of Na, Ni, Mn, Cu, and Ti within the particle.
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Figure S3. dQ/dV curves of P2-NMCT at 15 mA g! in the voltage range of 1.5-4.0 V

during the fourth cycle, validating the observed changes in the oxidation-reduction
peaks during the afore mentioned processes.
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Figure S4 Eletrochemical charge-discharge profiles of P2-NMCT for the 1st, 10th,
20th, 30th, 40th, 50th cycles at a current density of 15 mA g-!, respectively.
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Figure S5 Comparative charge-discharge profiles of the sixth cycles at different current
rates, indicating that P2-NMCT exhibits excellent dynamic performance and structural
stability.
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Figure S6. Comparison of rate capability between P2-NMCT and various reported
cathode materials from the literature [!-7]
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Figure S7. Power Diffraction Pattern Calculation of VESTA of P2-NMCT,

corresponding to P2 phase (P2Na/K) with a mixed distribution of K*/Na* in the alkali
metal layer.
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Figure S8 The in-situ XRD spectra collected at 75 mA g! in the voltage range of 1.5-

4.0 V, showing the trends in c-axis length and unit cell volume changes during the fifth
cycle of P2-NMCT.
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Table S1. Results of XRD Rietveld refinements of the pristine P2-NMCT samples

P2-NMCT
Space group P63/mmc
a/b 2.89819
c 11.13638
Density/ g cm 4.6692
Rwp 5.81
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Rp 4.29

Table S2. Elemental orbits, peak positions of fitting peaks, position constraints, and
ratios of elements with different valence states in P2-NMCT, confirming the Ti doping.

Elemental Peak position of the Position Ratio of elements with
orbits fitting peak (eV) constraint (eV)  different valence states
Mn 2p3,, 641.94, 643.94
Avin=11.2 Mn3*: Mn** =3 .4
Mn 2p,,, 653.14, 655.14
Ni 2ps. 854.44, 856.24
Ani=17.3 Ni?*: Ni¥* =3.8
Ni2p;, 871.74, 873.54
Cu 2p3/2 933.14
Ac,=19.8 /
Cu2p» 952.94
Ti Zpg/g 457.94
. AT1=5.7 /
T1 2p1/2 463.64

Table S3 Calculation results of the average diffusion coefficient (D) during different
charge and discharge stages, indicating that the D value in region I exceeds those in
regions II, III, and the single-phase states.

Number of cycles State Average D value

Lst Charge 2.80615x10"!
Discharge 1.27884x1010

Charge 5.04668x101

Discharge 5.1199x10-!1

2nd I 9.5411x10-!!

il 3.40655x10 !

I 5.0876x10!!

Charge 5.23382x10-1

Discharge 5.76041x10 1!

3rd I 7.97918x10-11

I 4.2161x101

m 3.79118x10-1
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