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Figure S1. (a) SEM image of as-prepared Mng 7;Mgp 21C0,0sCO3 precursor microspheres. (b) SEM
image of 400 °C heat treatment intermediate. (c, d) SEM images of P2-Nag ¢¢Lig.1sMng71Mgo21-
Co0,080; (i-NaLiIMMCO) synthesized by co-precipitation method.
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Figure S2. (a) XRD patterns of the Mng 7;Mgg2;Co0.0sCO3 precursor microspheres (red line) and
400 °C heat treatment intermediate (purple line). (b) XRD pattern of P2-
Nayg g6Li0.18Mng 7:Mgo 21C00.0s0; (i-NaLiMMCO) synthesized by co-precipitation method.



(@ e (b) s -
E —a—s-NaLiMnMgCoO & —a— i-NaLiMnMgCoO
0 54 HaLiMnMgCo0 o 5 54 © I NaLmnMgGeg)
= |
e L ]E 2
o 4-::&'101 g 44 ::u 0005
- s - s
2 ° 2
: M ku- ﬁ;}% g (W a8
8 20 40 60 80 100 120 00_0’ 'o' ° 20 i; 60 80 100 120 ’Q,O’BO
5 5] Pore Width (nm) GGW % o Pore Width (nm) 3 _0a-9. md
e Ws&’*" 2 waﬂ“‘s
Z 1. £ 1 -
5 M’ E ade”
S (-] ﬂ,‘
=] 0+ T T T T 8 T T T T T
0.0 0.2 04 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
PP p/py

Figure S3. (a) N, adsorption/desorption isotherm of s-NaLiIMMCO. (b) N, adsorption/desorption
isotherm of i-NaLiMMCO.



(a) 180 (b) 180 120

= 160 — _
—~ 1404 § 140_:““" [z Rodict. i % L3 100§
T >
™ 120 g ‘o120 g
= o g
< 3 < 10] 3
£ E E E
- @ o
2 g 2 g
3 g
5 s 3 2
(8} 8 ‘:3:

0 T T T T 0 0 . r . - 0

0 20 40 60 80 100 0 20 40 60 80 100

Cycle number Cycle number

Figure S4. (a) The cycle performance of the s-NaLiMMCO at a rate of 100 mA g'. (b) The cycle
performance of the i-NaLiMMCO at a rate of 100 mA g-'.
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Figure S5. (a) The selected charge and discharge curves for s-NaLiMMCO at a rate of 100 mA g-!.
(b) The selected charge and discharge curves for i-NaLiMMCO at a rate of 100 mA g!. (c) Charge
and discharge profiles at different rates for s-NaLiMMCO. (d) Charge and discharge profiles at
different rates for i-NaLiMMCO.
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Figure S6. (a) The EIS spectra of the s-NaLiIMMCO material for selected cycles at a rate of 20 mA
g'l. (b) The EIS spectra of the i-NaLiMMCO material for selected cycles at a rate of 20 mA g..
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Figure S7. (a) GITT curves of s-NaLiMMCO. (b) GITT curves of i-NaLiMMCO. (c) The calculated
Na chemical diffusion coefficients calculated from GITT measurement.



Table S1. ICP-OES results of solvothermal precursor

Theoretical chemical formula Measured atomic ratio
Mn Mg Co
Mng 7: Mg 21C0g 03CO;3 0.71 0.20 0.08

Table S2. ICP-OES results of P2—Na0‘66Li0.18Mn0_71Mg0_21C00_0802

Theoretical chemical formula Measured atomic ratio
Na Li Mn Mg Co
Na0_66Li0_13Mn0_71Mg0.21 CO()_()gOz 0.65 0.18 0.69 0.20 0.07




Table S3. Electrochemical performance comparison for P2-type Mn-based cathode material.

Cathode materials Voltage range  Initial capacity Capacity retention Ref.
(mAhg?)
Nag ¢6Lig.18Mng 71Mgp 21C00 0802 1.5-4.5V 166/20 mA g! 82% (100 cycle) This work
Nayg 75Nig23Mng 6900, 2.0-4.5V 138/0.1C 90% (20 cycle) |
Na,;sFe;pMn; 1,0, 1.5-4.3V 126/13 mA g! 83% (30 cycle) )
Nay 7Nig29C0¢.13Mng 530, 2.0-4.3V 164.2/16 mA g 77.4% (100 cycle) 3
Nay3NijsMnsAl; 50, 1.6-4.0V 118/0.1C 77.5% (100 cycle) 4
Nag 7[CusFe,Mn_,,]O, 2.54.2V 97.8/0.1C 82% (80 cycle) 5
Na,;sFe;pMn;,0, 1.5-4.2V 180/0.1C 55% (80 cycle) 6
Nag 66CoxMng g6 x 10340 2.0-4.3V 130/0.2C 81% (100 cycle) 7
Nag s[Nigo3Feg 13Mng 3]0, 1.5-4.6V 200/15 mA g'! 75% (70 cycle) ]
Nag 7Mng ¢sNip2C0g.150, 1.5-42V 155/12 mA g'! 85% (100 cycle) 9
Nag ;Mng ¢sFeg 2Nig 150, 1.5-4.5V 204/0.05C 71% (50 cycle) 10
Nay3Nij 3. xMgiMny 50, 2.0-4.5V 150/10 mA g! 84% (50 cycle) 11
Nay/3(Mn,Fe,4C01/4)0; 1.5-4.5V 195/0.1C 71% (30 cycle) 12
Nag ¢7Mng 7Nig33.xMgx0, 2.5-4.35V 123/17 mA g! 85% (50 cycle) 13
Nayg 66Nig 267219 07Mng 670, 2.0-4.4V 132/12 mA g'! 89% (30 cycle) 14
Nag 67Nig,Cug 1 Mng 7,0, 2.0-4.5V 1253/17mA g 72% (100 cycle) 15
Nag 44Mng ¢Nig 4.xCuxO, 1.5-4.0V 149.2/17mA g 80% (50 cycle) 16
Nag 7Mng gNip 1 Mgo 10, 1.5-4.2V 171/0.05C 79% (50 cycle) 17
Nagg7Ligo(NigoFep 1sMnggs)os02,  1.5-4.3V 151/0.1C 78% (50 cycle) 18
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