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Figure S1. Rietveld refinement of XRD pattern of Y2O3 and of all samples studied. Performed with a 

Bruker D8 Advance, Co Kα radiation (λ 1.79026 Å), steps 0.02°, time of 0.5 s per step. 
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Figure S2. DRS, function Kubelka-Munk, F(R) and extrapolation of the tangent line for obtaining band-

gap of all samples studied. Obtained in Cary 5000 Varian UV-Vis-NIR Spectrophotometer, wavelengths 

190-950 nm, reference MgO. 



 

Figure S3. DOS for the LiCoO2 in each orbital obtained from citric acid for each element and global. 

Method DFT/GGA, PBE functional, program CP2K, T (300K). 



 

Figure S4. DOS for the LiCoO2 in each orbital obtained from glycine for each element and global. 

Method DFT/GGA, PBE functional, program CP2K, T (300K). 



 

Figure S5. DOS for the LiCoO2 in each orbital obtained from starch for each element and global. Method 

DFT/GGA, PBE functional, program CP2K, T (300K). 



 

Figure S6. DOS for the LiCoO2 in each orbital obtained from test blank for each element and global. 

Method DFT/GGA, PBE functional, program CP2K, T (300K). 



 

Figure S7. SEM of the synthesized samples by citric acid expanded (a) 5000, (b) 100000; and by 

glycine expanded (c) 5000 and (d) 100000. Using JEOL JSM-7100F, voltage 15.0 kV, tape of carbon 

on a metal support. 


