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Fig. S1. SEM images of the pristine and Al modified Niy9Mn, ;(OH), precursor
with varied modification amounts: (a) NiygoMn, ;(OH),, (b) 1 mol%, (c) 2 mol%, (d) 4
mol%, (¢) 6 mol%, (f) 8 mol%.



Fig. S2. SEM images of (a) LNM91, (b) 1AI-LNM091, (c) 2AI-LNMO91, (d) 4Al-
LNMOI1, (e) 6Al-LNMOI1 and (f) 8AI-LNMO91 cathode samples calcined at 750 °C under
O, for 15h.
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Fig. S3. EDS mapping of (a) LNM91 and (b) 6Al-LNM91
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Fig. S4. (a) XRD patterns of all cathodes, (b) magnified XRD spectra to highlight the

intensity ratio of (003)/(104).
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Fig. S5. XRD of (a) LNM91, (b) IAI-LNM91, (c) 2AI-LNM91, (d) 4A1-LNMO91, (e)
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6AI-LNMO1, (f) 8AI-LNMO1.
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Fig. S6. Transition metal ion dissolution curve LNMO91 and 6AI-LNM91 after 120
cycles at 0.5 C.
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Fig. S7. DSC curves of the LNM91 and 6Al-LNMO91 electrodes after charging to 4.4V.



Table S1. Chemical compositions of the precursor, pristine and Al-modified

LiNig¢Mng 0, cathodes with varied modification amounts using ICP-AES.

Materials Ni(at%) Mn(at%) Al(at%)
NMO1 89.46 10.54 -
LNMO91 89.31 10.69 -
1AI-LNM91 88.20 10.81 0.99
2A1-LNM91 87.31 10.75 1.95
4A1-LNM91 85.72 10.36 3.93
6A1-LNMO1 83.97 10.24 5.78

8AI-LNMO91 82.67 10.07 7.26




Table S2. Comparison of cycling stability of Al-modified LNM91 cathode with

previously Ni-rich cathodes.

Capacity
. Tempera Voltage Current T
Materials . retention in References
ture range density
half-cell (%)
94.03% after .
6AI-LNM91 21+£3°C  2.8-4.4V 0.5C This work
120 cycles
Mo*" dopi d Li,MoO 75.6% aft
O COPMEARCELYONN  ysec 2743V 02C A sy
coating LiNigoMng 0, 100 cycles
Sb** dopi d Li;SbO 90.3% aft
(OPMEAIGELOOM  asec 3043V 033C A sy
coating LiNigoMng 0, 100 cycles
A" dopi d LiAlO
. opig ane 2 92.1% after
coating 25°C 2.7-4.3V 1C 831
e 100 cycles
LiNiggCog1Mnyg 10,
Ti*" dopi d LisPO
b copig and tLE 93.7% after
coating - 2.7-4.3V 0.5C (841
. 100 cycles
LiNig 9C0¢.00M00,0102
Al and Ti doping 89.77% after
. 25°C 2.75-4.35V  0.5C [S5]
L1N10,9Mn0_102 100 Cycles
Al and Ti doping 80.32% after
. 25°C 2.75-4.5V 0.5C [S5]
L1N10,9Mn0_102 100 Cycles
. . o
T% aI.ld Zr doping 3 3,043V 0.5C 91.2% after [s6]
L1N10,9Mn0_102 100 Cycles
Li,MoO ti ingl 80.8% aft
PYVIOTL COTIMESINEE  gsec 2743V 0.2C oaler g
crystal LiNigoMng 0, 100 cycles
B/Al dopi d
o dopieand 86.59% after
LiBO,/LiAlO, coating 25°C 2.7-4.3V 1C (58]

LiNigoMng 0,

100 cycles




Table S3. Impedance fitting parameters for LNM91 and 6Al-LNM9I1.

Before cycling After cycling
Sample
Rs Rct+R f Rs Rf RCt

LNM91 287 1099 621 6.59 259

1Al+1Mg-LNM91  2.21 631 495 546 846
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