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2. Crystallization of the amorphous phase and the electrical properties of the Li20-xGeO2 compounds

Pedepar:

1. O6'exTOM HOCTIIKEHHS € €IEKTPUYHI SIBUILA B aMOP(PHUX i CKJIOKEPAMiYHUX JiesleKTpUKax. MeTa JOoCiIKeHHSs -
BCTAHOBUTHU 3aKOHOMIpHICTb NpoLieciB KpucTaidalii amopdHoi ¢pasu, BUIBUTU MeXaHi3MU BIIUBY (a30BOro
ckiany i MmopgoJiorii Ha eleKTpUYHi BAacTUBOCTI crosiykK Li20-xGeO2. SIk MeTonu JOCiIKeHb 3aCTOCOBYBaJIACh
IudepeHLiiHa CKaHylo4a KaJopiMeTpisl, peHTreHO(a30BUI aHasli3, aTOMHO CHUJIOBA MiKPOCKOIIisl, BAMiPIOBaHHS
€JIEKTPUYHUX BJIACTUBOCTEN B 3MiHHOMY MOJIi, criekTpockonis IMP. Ha mincTasi OTpuMaHuX pe3yJbTaTiB 3'1COBaHi
MeXaHi3MM BILIMBY azoBOro ckiamny i Mopdosorii Ha siBUia epeHocy 3apsiay i 06'eMHO 3apsi0BOi OJsIpU3aliii.
[TokasaHo, 0 TepMiyHa O6POOKA CTEKOJI JO3BOJISIE OTPUMATU JOCIIiIPKYBaHi CIIOJIYKM B IPOMIKHOMY
HAaHOKPHUCTAJIIYHOMY CTaHi 3 MiIBUIEHOI0 €JIEKTPOINPOBIIHICTIO. [IpO-AEeMOHCTPOBAaHO €(EKTUBHICTb CTBOPEHHS

retTepoda3HuX HAHOJIUCIIEPCHUX CEPEeIOBUII [IJ1sI OTPUMAaHHSI [lieJIEKTPUKIB 3 BUCOKOI i0HHOIO MPOBIHICTIO.



Brniepue orpumano cnosnyku Li20-xGeO2 (x=7, 11.5) y IpoMi>KHOMY HAHOKPUCTaIiYHOMY CTaHi, [J1s1 IKOTO BUSIBJIEHE
3HAYHe MiJBUIIEHHS eJIEKTPOIIPOBITHOCTI B MOPiBHSIHHI 3 aMOP(HOIO Ta MIKPOKPUCTAJIIYHOW Pa3aMu. BctaHOBIEHO
MEeXaHi3M [lepeHeCceHHs 3apsly B 3apojKax Ta aMop(Hill MaTpulli CKIoKepaMmiyHuX crosyk Li20-xGeO2.
3agikcoBaHO edeKT HAaKONMUYEHHSI HOCIiB 3apsly Ha MeXKaXxX BIOPSAKOBaHUX obsacTel. JJOCiIKeHHS JIOKAJIbHO]
IVMHaMIKY i0HIB yiTi0 MeTomoM SIMP migTBEpIKye, 10 IEPEHECEHHS 3apaAy B CIIOJIYKax JIiTieBO-repMaHieBUX
OKCHJIiB BU3HA4a€ThCA ioHaMH Li. [IpogeMOoHCTpOBaHoO, o crionyku Li2Z0-xGeO2 € nepClneKTUBHUMU J1J1s1
CTBOPEHHS MaTepiajliB 3 BUCOKOIO i0HHOIO IIPOBiAHICTIO IJIs1 BUKOPUCTAHHS B SIKOCTi TBEPJUX €JIEKTPOJIITIB B
IpKkepesiax cTpymy. PesysipTaTul fucepTanii TakosK MOXKyTb OyTH BUKOPUCTaHi IPYU BUKJIaAaHHI qucuuriid "@Qizuka

TBeporo Tina" Ta "®i3rka HAHOPO3MipHUX CHUCTEM".

2. The object of study - electrical phenomena in amorphous and ceramics dielectrics. The purpose of research - to
establish a pattern of crystallization process of the amorphous phase, to identify the mechanisms of influence of
phase composition and morphology of the electrical properties of the compounds Li2ZO-xGeO2. Differential
scanning calorimetry, X-ray diffraction, atomic force microscopy, measuring the electrical properties in AC field
and NMR spectroscopy are applied as the experimental methods. The mechanisms of phase composition and
morphology influence on charge transfer and space-charge polarization phenomena are discussed on the basis of
the results obtained. It is shown that thermal treatment of the glasses makes it possible to obtain the compounds
studied in the intermediate nanocrystalline state with increased electrical conductivity. It is demonstrated that
creation of heterophase nanodispersed media is the effective tool to obtain the dielectrics with high ionic
conductivity. It demonstrated that Li20-xGeO2 compounds are promising for the development of materials with
high ionic conductivity for use as solid electrolytes in the current sources. The results of the dissertation can be
also used in teaching the disciplines "Solid State Physics" and "Physics of nanoscale systems."
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