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Figure S1. SEM micrographs of (a, b) R, (c, d) R – Al, and (e, f) R – Fe samples. 
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Figure S2. Differential and integral size distribution curves of agglomerates of the synthesized samples. 
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Figure S3. (a) SEM micrograph of LR – Al sample and (b-f) the element distribution maps: (b) Al, 

(c) Mn, (d) Ni, (e) O, and (f) Co. 
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Figure S4. (a) SEM micrograph of LR – Fe sample and (b-f) element distribution maps: (b) Fe, (c) 

Mn, (d) Ni, (e) O, and (f) Co. 
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Figure S5. Survey XPS spectra of the samples LR, LR-Al and LR-Fe samples. 
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Figure S6.  C1s spectra of LR, LR-Al and LR-Fe samples. 
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Figure S7.  O1s spectra of LR, LR-Al and LR-Fe. 
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Table S1. Concentrations of elements on the surface of the studied samples (at %), calculated from the high-
resolution XPS spectra 

Samples Ni Co Mn O C Fe Al 

LR  6.2 4.9 11.8 55.6 21.5 – – 

LR-Al 4.7 2.9 11.8 54.9 25.1 – 0.6 

LR-Fe 5.2 4.7 10.4 51.3 26.9 1.5 – 

 
 
Table S2. Binding energies of the Co2p3/2 lines and the relative position of the satellite (ΔCo2psat) in the XPS 
spectra of the studied samples and reference cobalt compounds, eV. 

Samples Co2p3/2 ΔCo2psat Ref. 

LR 780.0 9.6  

LR-Al 780.2 9.6  

LR-Fe 780.0 9.6  

ScCo0.95Fe0.95O3 (Co3+) 780.2 10.2 [53] 

Co(OH)2 (Co2+) 781.2 5.0 [54] 

LiCoO2 (Co3+) 780.2 9.9 [55] 

LiNi0.4Mn0.4Co0.2O2 (Co3+) 780.2 9.5 [55] 

LiCoO2 (Co3+) 779.6 8.6 [56] 

Li0.5Co0.5Ni0.5O2 (Co3+) 779.4 9.0 [56] 

 
 
Table S3. Binding energies of Mn2p3/2 and Mn3s XPS spectra, relative satellite position (ΔMn2psat) in 
Mn2p1/2 XPS spectra, splitting (ΔMn3s) of Mn3s XPS spectra of the studied samples and reference 
manganese oxides, eV. 

Samples Mn2p3/2 ΔMn2psat Mn3s ΔMn3s O1s Ref. 

LR  642.1 11.4 84.6 4.4 529.5  

LR-Al 642.1 11.4 84.6 4.5 529.5  

LR-Fe 642.1 11.4 84.7 4.3 529.5  

MnO (Mn2+) 640.8 ~6.0 83.1 6.1 529.6 [57,58] 

Mn2O3 (Mn3+) 641.8 10.1 83.8 5.4 530.0 [59] 

MnO2 (Mn4+) 642.4 11.8 84.7 4.4 529.6 [60] 

 

 

 


