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Influence of surface effect to the performance of LiMn, O,
cathode material for lithium ion batteries”

Hu Guo-Jin"*  Ouyang Chu-Ying”"
1) (Jiangxi Institute of Education, Nanchang 330029, China)
2) (Department of Physics, Jiangsi Normal University, Nanchang 330022, China)
(Received 12 March 2010 ; revised manuscript received 23 March 2010)

Abstract
The surface geometrical and electronic structure of LiMn,0, (001 ) are investigated via a density functional approach
within the spin-dependent generalized gradient approximation (GGA). Large relaxations perpendicular to the (001) plane
of surface and subsurface atoms are observed, which is partly responsible for the Mn dissolution problem of the material
when used as cathode material for lithium ion batteries. Because of the surface effect, only Mn®* ions are observed at the
LiMn,0, (001 ) surfaces, which is very active for the disproportionation reaction occurs at the electrode/electrolyte

interface. The calculated results are also in good agreements with experimental observations.

Keywords: lithium secondary batteries, surface relaxation, ab initio calculations
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