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2. Theoretical study of a crystal structure and electronic structure of an ionic conductor of La0.5Li0.5TiO3

Pedepar:

1. JocnipykeHHs IPOBELEHO BUCOKOTOYHUM IEPUIONPUHLINANHUM MeTogoM FLAPW. Ha 0CHOBI IpOBEEHHUX
004YnCIIEHb BCTAHOBJIEHO, 10 aTOMaM JIAHTAHY €HEPreTUYHO BUTiIHO BIIOPSAKOBYBATUCH B IIJIOWMHAX, @ NOHAM
JIiTiI0 BUTiHO 3aliMaTH [103Ullii B LIeHTpax rpaHel Ky6iB, yTBOPEHUX aTOMaMU TUTaHy. B poboTi mpoBeseHo aHai3
KiJIBKOCTI JIiTieBUX BaKaHCIii, 10 6epyTh y4acTb B MOHHIN IPOBiTHOCTI. MeTOIOM NEPIIONPUHIMIIHOTO
MOJeJIIOBaHHS TOCIiIKeHo iMoBipHi muisxy audysii oHa mitio B rparui La0.5Li0.5TiO3. O6uncieHo Benudrnny
€HepreTUYHOro 6ap'epy, SIKUI1 Mae 107oJ1aTy HOH JIiTito r1py audysii. [IpoBeneHo NopiBHSIHHS 3 iCHYI0UMMEI
eKCIIEpMMEHTaJIbHUMU NaHUMU. Ha OCHOBI pe3ysbTaTiB MOJIe/II0BaHHS aTOMHOI 6y70Bu criosyku La0.5Li0.5TiO3,
IIPOIIOHYETHCS ONTUMI3yBaTH €(PEeKT HOHHOI MPOBiNHOCTI i€l CIIOyKHU IIJISIXOM 4aCTKOBOTO 3aMillleHHS aTOMIB
naHTaHy aromamu Lepito LaxCe0.5-xLixTiO3. Lls criosnyka € fiesleKTpUKOM i Mae 6yTH JIiTieBUM IPOBiAHUKOM.

Metonmom MoHTte-Kapsio mpoBeneHO 064YMCIIEHHS 3a7IeKHOCTI KiJTbKOCTI JTiTiEBUX BaKaHCI Bifj KOHIIEHTPaIlil IOHIB



JIiTiI0 IpY Pi3HUX TeMIlepaTypax B rinotetnyHiit cnosnyui LaxCe0.5-xLixTiO3 i B cnosyni La(2-x)/3LixTiO3.

[TokaszaHo, 10 KiJIbKICTb JIiTi€EBUX BaKaHCIH, ki 6epyTh y4acTh B IPOBiAHOCTI, cyTTeBO 6inbma B LaxCe0.5-xLixTiO3.

2. Researches are carried out by high-precision ab-initio method (FLAPW). On the basis of the performed
calculations, it is determined that the ordering in layers of lanthanum atoms and location of the lithium ions in the
centers of verges of cubes, formed by the atoms of titan are energy advantageously. The analysis of number of
lithium vacancies participating in ionic conductivity is carried out. The possible ways of diffusion of lithium ion in
La0.5Li0.5TiO3 grate are studied by the ab-initio method. The comparison with experimental data is made. Taking
into account the simulation results of atomic build of La0.5Li0.5TiO3 compound, it is suggested to optimize the
effect ionic conductivity of this compound by means of partial substitution of the lanthanum atoms to the cerium
ones. This compound is a dielectric and must be a lithium conductor. Dependences of number of lithium vacancies
from concentration of lithium ions at different temperatures in hypothetical LaxCe0.5-xLixTiO3 compound and in
La(2-x)/3LixTiO3 compound was calculated by the Monte-Carlo method. It is determined that the number of
lithium vacancies participating in conductivity is essentially more in LaxCe0.5-xLixTiO3.
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