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Tab.1 Properties of common anode materials

Theoretical Maximum

. Voltage/V
Anode materials capacity/  lithiated 0 age . Remarks Ref.
. (vs. Li/Li™)
mAh - g structure
C-based SWCNT 1117 LiC, ~0.25 Good electronic conductivity, [ 10-11]
materials good stability ,large irreversi-
ble capacity
MWCNT ~0.3 Smaller irreversible capacity, [ 11]
high Coulomb’s efficiency,low
capacity
Graphene 744 LiC, ~0.5 Good stability ,nice electronic [ 12 ]
conductivity
Metallic Si 4200 Li,, Si; ~0.4 M +yLi*+ye & M, Li, [13-17]
anodes Sn 994 Liy, Sn; ~0.6 High capacity, poor cycling
Ge 1600 Li,, Geg ~0.7 performance, poor rate per-
Al 993 LiAl ~0.3 formance
NiSi 1180 MN +yLi*— xM +Li N (18]
Cu,Sh 290 <1.0 Better cycling performance [19]
than metal, lower capacity
Ti-based TiO,-B 335 LiTi0,-B ~1.6 High potential, low capacity, [20]
oxides ordinary cycling performance
Li,Tis Oy, 175 Li,; Ti, O ~1.6 High potential, low capacity, [21]
excellent cycling performance
LiTi, 0, 161 L,Ti,0, ~1.3 [22]
Conversion CoO 710 ~1.8 MX +Li" +e==LiX+M’ [23-24]
materials FeO 700 ~1.6 High capacity, poor kinetics,
VF, 745 ~1.9 low power density [25-26]
Tik, 767 ~1.4
NiP, 900 ~0.7 [27]
FeP, 720 ~0.6 [28]
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Fig.2  Bulk structure of TiO,-B ('A), possible adsorption
sites of Ti0,-B (B) and single cell structure of
Ti0,-B (€)™
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Application of First Principles Calculations in Anode Materials for

Lithium Ion Batteries

ZHANG Tian-ran, LI Dai-xin, YANG Si-qi, TAO Zhan-liang, CHEN Jun”
(Key Laboratory of Advanced Energy Materials Chemistry ( Ministry of Education) ,
Nankai University, Tianjin 300071, China)

Abstract ; First principles calculations play an important role in the study and development of new materials for

lithium batteries. In this paper,we review the applications of first principles calculations in the design of anode

materials , including the modeling of the interaction of lithium in the anode materials, capacity, voltage , electro-

chemical reaction process, diffusion ,rate capability,the relationship between the structure and properties,and the

experimental phenomena interpreting. Based on the discussions, we emphasize on the importance of first princi-

ples calculations and demonstrate their requirement for further development.

Key words : first principles calculations; lithium ion battery; anode material
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