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High-pressure synthesis, electrochemical properties and structural characterization of 

Li rich cathode materials with a layered rock salt structure 

 

Lithium	
   rich	
   layered	
   rock-­‐salt	
   type	
   compounds	
   are	
   promising	
   candidates	
   for	
   the	
   next	
   generation	
   of	
   lithium	
  

battery	
   cathodes,	
   however	
   their	
   mechanism	
   and	
   structure	
   during	
   electrochemical	
   cycling	
   are	
   poorly	
  

understood.	
   	
   Li1+x[Li0.2MnαCoβNiγ]O2	
  (0≤x≤0.6)	
  were	
  synthesized	
  under	
  different	
  oxygen	
  pressures	
  using	
  a	
  high	
  

pressure	
   method	
   to	
   investigate	
   excess	
   lithium	
   effects	
   and	
   their	
   phase	
   relationship	
   and	
   electrochemical	
  

properties.	
   	
   X-­‐ray	
  and	
  neutron	
  Rietveld	
  analyses	
  showed	
  that	
  excess	
  lithium	
  was	
  successfully	
  introduced	
  into	
  

the	
  layered	
  structure	
  and	
  X-­‐ray	
  absorption	
  spectroscopy	
  clarified	
  change	
  in	
  valence	
  of	
  transition	
  metals	
  under	
  

varying	
  oxygen	
  pressure	
  conditions.	
   	
   Charge/discharge	
  measurements	
  revealed	
  that	
  the	
  lithium	
  excess	
  phases	
  

were	
  electrochemically	
  activated	
  at	
  the	
  initial	
  charge/discharge	
  process	
  and	
  delivered	
  high	
  discharge	
  capacities	
  

of	
  over	
  200	
  mAh	
  g-­‐1	
   at	
   the	
   subsequent	
   cycles.	
   	
   Understanding	
  excess	
   lithium	
  content	
   in	
   relationship	
   to	
   the	
  

phase	
  could	
  be	
  a	
  key	
  factor	
  for	
  practical	
  use	
  of	
  high	
  performances	
  batteries	
  that	
  employ	
  lithium-­‐rich	
   layered	
  

electrodes.	
  

 

 


