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Fig. 1. The basic scientific questions existing in

lithium secondary batteries.
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Fig. 2. The roadmap for the next-generation lithium

secondary batteries.
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Fig. 3. The calculation methods for ion conduction

and the computation costs.
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Fig. 4. The series of scripts to realize the high-

throughput calculation automatically.
3 mBEEUHEFEMATEZKEM
BT AT AR
3.1 ERERFEEBHMRIIGE

gaste of 1 AN I SN SN TR TR Y
A H AR G B B AR PR RE. R AR
T L7 e A% a8 1 I BELRRS PRI FLAR o 2 )
ARSI AR A RECCE I SR S PR RE. 5
B R BAT BN R AR 454, K 58 5 T2 4t
R VTR G . A e R T S

128801-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 Z R Acta Phys. Sin.

Vol. 67, No. 12 (2018) 128801

1000 Z R & BAM Y, MU AE R E Tiiia 2
BARA RS T SR &R 2 i e R T —
6 55 5§ B 5T B B LG AR AL 45 ) 9 HLRE
fE FHE T IAAY), XA YA 1T AE FHAE AR
MALTEARE, AT st AR I 25 6 T e

BT MR RS AR, B R A sl R
ik, s A HREAMILE. ¥ HUEE. FHESE
K2, KRBT P ] A S 4 B 1 i 4 IE )
41 UG Bt )6 7 16 A ) LiaSiOs Al Lio SnO3 18,
XHAMMEMETETHEY, BARIEN
BrSHEdE JFHAEMESN LS EEME
((1—2)LioMnO3-2LiMOs) H I BEAHF4 KL LioMnO3
FEABA, BT AT 2% 4 138 A D ' AR ) 1 3R T A 1
2. B 5 BT LipSiOs M LisSnOs F & 4 45 4 2
KRB 7351 AT B & T s @i, AT LA
EATHAE 5 LioMnO3 U7 ARSI JE AR G540 B — 4k 55
FiiziEiE.

K5 FSNITETH SRR (a) LiaSiOs M (b) LizSnO3 H)
TS EIE

Fig. 5. The LiT migration pathways in (a) Li2SiO3 and
(b) Li2SnO3 simulated by bond-valence method.
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Fig. 7. (a) New oxysulfide LiAlISO designed by high-throughput crystal-structure prediction calculations; (b) the

lithium ion migration barriers simulated by using density-functional theory method [25].
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tween volume change and atomic structure by partial

least squares (PLS) analysis.
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Fig. 9. Variable importance in projection plot of the independent variables for the modelling [35]
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Fig. 10. Development of the research method based on materials genome initiative in the near future.
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Abstract

After the continuous research on the discovering new materials based on theoretical methods and material genome
initiative, the high-throughput simulation platform is established. With this new research mode and platform, the
screening, optimization and design of lithium battery materials are realized by using lithium migration properties as
criteria. The attempt at introducing machine learning method into material design is also made. With the high-
throughput bond-valence calculations, two coating materials for Li-rich cathode are found, the modified 5-LisPS4 and
a new layered oxysulfide as novel lithium superionic conductors are designed, and the relationship between the volume
change of electrode during delithiation and the atomic structure is investigated. The application of the material genome
method to the development of lithium battery materials provides the possibility to promote this new research and

development model in other types of materials.

Keywords: materials genome initiative, solid state lithium battery, solid state electrolyte, low-strain

electrode
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