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Figure S1. FTIR and Raman analysis of HEO powders



El AN Series unn. C norm. C Atom. C Error
[wt.-%] [wt.-%] [at.-%] [%]

Na 11 K-series 33.89 30.66 51.57 2.4
Mn 25 K-series 16.98 15.36 10.81 0.6
Co 27 K-series 16.26 14.71 9.65 0.6
Fe 26 K-series 15.69 14.20 9.83 0.6
Ni 28 K-series 15.66 14.17 9.33 0.6
Ti22 K-series 12.06 1091 881 04

Total: 110.54 100.00 100.00
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Figure S2. EDX dot mapping analysis results of HEO powders




'y nl S \‘* (

20.0 kV.& WD: 11.6 mm._

Figure S3. Elemental mapping

Table S1. XPS analysis of the HEO sample

Element Oxidation Peaks area %

Co +2 2p3p 2456.17 47.83
+3 2p3n 2679.16 52.17
+2 2p1n 1230.24 47.83
+3 2p1p 1342.03 52.17

Fe +2 2p3n 4149.01 73.97
+3 2psn 1460.03 26.03
+2 2p12 2076.76 73.97
+3 2p1 730.96 26.03




Ni +2 2psn 2908.93 70.25
+3 2psn 1232.06 29.75
+2 2pin 1458.56 70.24
+3 2p1n 617.85 29.76

35
Exp Variable 1 Name Pos. Area At%
1 Cis 28942 4021.36 47.81
C1is 28518 288R95 34.28
501 C1s 29070 1 I’:\ 17.91

cPs x 102
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Figure S5. Cls XPS spectrum of the sample
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Figure S4. EIS of HEO half cell with the equivalent circuit model in the inset.



Table S2. EIS model analysis result

Parameter Value
Rs 7.70E+00
R1 8.77E+02
Qyl 1.20E-05
Qal 8.70E-01
R2 5.07E-12
W 1.14E-03
Qy2 2.01E-04
Qa2 1.53E+00




