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Lithium-rich layered transition metal oxides of the general 

formula Li1+xM1-xO2 (where 0 < x < 1/3, and M is usually a 

mix of manganese, nickel and cobalt) have been intensively 

studied for use as positive electrode materials in lithium-ion 

batteries due to their high lithium intercalation and 

deintercalation rate. However, lithium-rich layered oxides 

also present some serious drawbacks. For instance, the 

batteries made with these materials at the positive electrode 

show an important voltage drop upon cycling that involves a 

decrease of the energy density. One possible origin of this 

voltage drop is the migration of manganese ions within the 

lithium layers and the formation of a spinel-like structure at 

the surface of the particles.  

 

To overcome this problem, we decided to synthesize new 

lithium-rich layered oxides with the general formula 

LixNiyMnzO2 (with 1 < x < 1.25) with a different oxygen 

stacking that would make the migration of manganese ions 

unfavourable thanks to a stronger coulombic repulsion 

between the layers (alternative of face- and edge-sharing 

octahedra).  

 

Two samples with these two different structure types (O2- 

and O3-type) have been synthesized in our laboratory. The 

O2-type structure compound has been obtained by ion 

exchange at moderate temperature (below 300°C) from the 

sodium layered oxide Na0.7Li0.14Ni0.14Mn0.72O2. The O3-type 

structure one has been obtained after a heat treatment of the 

O2-type structure compound at 450 °C in a sealed tube. The 

synthesis of the O3-type oxide from the O2-type one allowed 

the two compounds to have the same general chemical 

formula, Li0.85Ni0.14Mn0.72O2. Moreover, we expect that their 

particles have the same morphology. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Moreover, whereas the first charge capacities recorded for 

both materials are very similar (approximately 250 mAh/g), 

the irreversible capacity after the second discharge (which 

corresponds to the first full discharge) is much more 

important for the battery made with the O3-type structure 

oxide (55 mAh/g) than the one made with the O2-type 

structure oxide (33 mAh/g). 

 

  

Figure 1: Galvonostatic cycling curves at C/20 rate in the 

voltage range 2.5-4.8 V for lithium batteries made with (a) 

O2-Li0.85Ni0.14Mn0.72O2 and (b) O3-Li0.85Ni0.14Mn0.72O2 as 

positive electrode materials.  
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