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Quantum chemical DV-X, study on electronic structure of
electrode material Li, Mn;Oy for lithium ion battery
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Abstract: By employing the “atomic basis+ norm-conserving non-local pseudopotential” first principle quantum chemical
DV-X 4 method, the electronic structure of electrode materials Li,Mn,O4(x= 0, 1, 2) for lithium ion battery was stud-
ied. The calculating results show that all these three materials have good electronic conductivity, and the Jahn-Teller dis-
tortion and the change of structure in the electrode material after intercalation of lithium ion. The net charge of lithium ion
is+ 0.7, + 0.9and + 0.5 when x is 1 and 2, respectively. T his indicates that the interactions between lithium ion and
oxygen ion are increased for the excessive intercalation of lithium ion, so the deintercalation of lithium ion becomes more
difficult and the reversible capacity of the electrode is decreased. While the electron intercalates and deintercalates easily

due to the smaller energy that orbit leaps from the HOMO orbit to the LUMO orbit.
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Table 1 Basis functions for different atoms

Funnel potential

. Orbit for
Freezing . barrier parameter
Ton bi basis
orbit function R/ au Vol au R/ au
Li* = 1s2s 4.0 -0.6 9.0
0> Is 252p3s 6.0 - 1.2 10.0
Mn*%  1s2s2p  3s3p3dds 6.0 - 1.2 10.0
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Fig. 2 Total state densities of
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Table 2 Atomic net charges in different atom clusters

Cluster Li1l Li2 Li3 Ll Li? 04 05 06 07 M8 M9
MnO, -0.46 -0.65 -0.63 -0.15 +1.07 +0.85
LiMnOs  +0.72  +0.72  +0.72 -0.78 -0.62 -125 -050 +1.14 +0.81
LioMn,0s  +0.89  +0.59 +0.79 +0.47 +0.75 -0.96 -0.97 -1.35 -0.8 +1.12 +0.89
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