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Design of Novel Substituted LiFePO, Materials by First-Principle Calculation
for Long-Cycle Life Lithium lon Batteries
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We designed substituted LiFePO,4 materials having olivine-type structure by first-principle calculation for
long-cycle life lithium-ion batteries. The newly designed material of Li (Fe;-xZr,) (P;.5,Sis,) O4 is expected to
have much lower volume change (3.2 %) than LiFePO,. We synthesized (Fe0.8757r0.125)(P0.75Si0.25)
04 by the sol-gel process. The volume change of synthesized (Feq.a757Zr0.125)(Po.75Sio.25) O4 shows good
agreement with the calculated one. Moreover, the Li-ion battery using (Feo.s75Zr0.125)(Po.75Sio.25) O4 as
the cathode shows excellent cycle performance. We experimentally found the smaller volume-change in
(Feo.a752Zr0 125 )(Po.75 Sio 25) O4 than one in LiFePO, is due to the suppression of the shrinking FeOg octahedra.
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Fig.2 Estimated volume change by first
principle calculation.
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Fig.3 Flow chart of sol-gel synthesis.
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Fig.4 XRD patterns for substituted sample.
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Fig.5 Charge and discharge curves for
substituted sample.
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Fig.6 Variation of lattice parameters before
Lithium de-intercalation.
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