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Figure S1. Rietveld refinement of X-ray diffraction (XRD) patterns of (a) NCM523, (b) 

NCM712, and (c) NCM721. 



 3

Composition 

Lattice parameters  

Rwp 

 

Rexp a (Å)  c (Å)   

Exp.  DFT  Exp.  DFT   

LiNi0.5Co0.2Mn0.3O2 (NCM523) 2.8687 
 

2.8740 
 

14.2350 
 

14.1172 
 

2.61 
 

1.25 

LiNi0.7Co0.1Mn0.2O2 (NCM712) 2.8738 
 

 
 

14.2237 
 

 
 

2.44 
 

1.29 

LiNi0.7Co0.2Mn0.1O2 (NCM721) 2.8665 
 

2.8664 
 

14.1895 
 

14.0666 
 

2.69 
 

1.17 

 

Table S1. Comparison of lattice parameters of the NCM layered structures obtained from 

experiment (Rietveld refinement results) and First-principles calculation. 
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Table S2. Chemical compositions results of inductively coupled plasma mass spectroscopy 

(ICP-MS) for NCM523, 712 and 721. 
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Figure S2. Field emission scanning electron microscope (FESEM) images of (a) NCM523, (b) 

NCM712, and (c) NCM721. 
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Figure S3. 2p-electron partial density of states (PDOS) of O ions in (a) NCM523, (b) NCM721, 

and (c) LiNiO2. 
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Figure S4. Average net charge of Ni ions (black circles) and Mn ions (blue circles) in NCM523 

and NCM721. 
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Figure S5. Charge and discharge profiles of (a) NCM523, (b) NCM712, and (c) NCM721 with a 

constant specific current of 0.5 C rate in the voltage range of 2.5–4.3 V vs. Li/Li
+
. (d) Rate 

performance of the three NCM samples. 

 


