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Supporting information 

 
Figure S1. SEM images of the SG-NMC (left) and CP-NMC (right) samples.  

 



 
Figure S2. XRPD patterns of the CP-NMC (top) and SG-NMC (bottom) samples after fitting with the 

LeBail method. For both samples, no additional phases are observed in the XRPD patterns, which means 

that the Co-rich additional phase present in the SG-NMC sample has a concentration of less than 5%. 

The vertical bars mark the reflection positions corresponding to the monoclinic C2/m unit cell with the 

parameters a=4.93982(7)Å, b=8.5511(1)Å, c=5.02586(8)Å, 훽=109.256(1)o, V=200.421(5)Å3 for the 

CP-NMC sample and a=4.94145(8)Å, b=8.5554(1)Å, c=5.02675(7)Å, 훽=109.243(1)o, 

V=200.639(5)Å3 for the SG-NMC sample.  

 
 
 



 
Figure S3. SAED and HAADF-STEM images of the SG-NMC sample. Top: the SAED pattern (left) 
and HAADF-STEM image (right) along the [010] orientation showing the layered structure with O3-
stacking. Bottom: the SAED pattern (left) and HAADF-STEM image (right) along the [100] orientation 
showing the honeycomb ordering within the mixed Li-TM layers which is demonstrated by a prominent 
pattern of pairs of bright dots (i.e. atom columns of transition metals) and less bright dots (i.e. atom 
column containing both Li and transition metals) in between. 

 
Figure S4. SAED and HAADF-STEM images of the CP-NMC sample. Top: the SAED pattern (left) 
and HAADF-STEM image (right) along the [010] orientation showing the layered structure with O3-
stacking. Bottom: the SAED pattern (left) and HAADF-STEM image (right) along the [100] and [110] 
orientation, respectively, showing the honeycomb ordering within the mixed Li-TM layers which is 
demonstrated by a prominent pattern of pairs of bright dots (i.e. atom columns of transition metals) and 
less bright dots (i.e. atom column containing both Li and transition metals) in between. 

 



 
Figure S5. HAADF-STEM image of the (200) facet taken from the particle shown in Figure 2 before 
and after the EDX acquisition. The increased intensity at the (200) facet, which corresponds to the Ni 
enrichment at the surface, is clearly visible before the EDX acquisition, showing that the Ni-segregation 
is not induced by the long exposure of the electron beam during the EDX acquisition.  
 

  

Figure S6. HAADF-STEM image with the mixed (Co, Ni, Mn) element map taken from the particle 
shown in Figure 2 in the main text from the first batch, showing that the (202) facet has almost no Co-
segregation. 

 

 

 


