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Silicate-based active materials Li2MSiOs (M: transition metal) attracts attention as cathode active
materials for the lithium ion battery. Li2A4Si04 includes two Li per formula unit and is expected as high
capacity materials causing 2 electron reactions. The theoretical capacity is 330 mAh/g, however,
Li2FeSi04 exhibits only 1 electron reaction, and Li2MnSiO4 has inferior cycling performance. Aiming at
further characteristic improvement, we examined the usefulness of the large-scale calculation using
TSUBAME to choose a substituted element for M and Si. In this report, we performed the structure
optimization of the lattice constant and average electric potential calculation about LixMSiO4 (A = Mn,

Fe, Co, Ni).
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& 1.LixFeSiO: D& FEH D XHRE[3] L5t HE[AL

Li2FeSiO4 LiFeSiO4 FeSiO4
Xmk | BtE | XB | BtE | Xk | FE
a| 632 | 627 | 6.08 | 6.05 | 6.07 | 6.05
b | 538 | 535 | 563 | 5.63 | 5.61 | 5.73
c | 5.00 | 499 | 5.04 | 498 | 530 | 5.49

% 2.LixMnSiO. D FER D XAME[3]LFHEE[A]

LisMnSiO4 LiMnSiO4 MnSiO4

Xmk | BtE | X® | BtE | Xk | FR
a| 637 | 631 | 6.26 | 6.21 | 6.17 | 6.12
b | 543 | 541 | 542 | 540 | 5.70 | 5.72
c | 504 | 502 | 5.15 | 5.18 | 4.85 | 4.96
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Fe Mn
Xk | BTE | Xk | EHE
Vi| 3.2 | 3.42 4.1 4.18
V2| 48 | 470 | 4.5 4.38
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