O0Js1ikoBa KapTKa aucepTaii
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Micqesnaxo,szemm: ByJs.l'anunpka, 2, M. IBano-®pankiBeek, 76018, Yrkpaina
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Cdepa yIIpaBJ'IiHHﬂ: MiHiCTepCTBO OXOPOHU 3I0POB'S YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi Cleliajai3oBaHOI BYEHOI pazu): [l 20.051.06

ITloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOH: Konomuiichkuii iHcTutyT JIBH3 "TIpuKapnarchkuii

HallioHaJIbHUI yHiBepcuTeT iMeHi Bacunsg Ctedannka”
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Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaﬁMeHyBaHHH IOPUIHUYHOL 0COOM: [lepsKaBHUIT BUIMI HaBYaJIbHUI 3aK1a], "TIpUKaprnaTChKUin

HallioHaJIbHUI yHiBepcuTeT iMeHi Bacunsg Credannka”
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Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu
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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemMaTHYHHX PyOPHK: 29.19.01

Tema gucepranii:
1. CunTes, cTpyKTypa Ta (Pi3suKo-XiMiuHi BJaCTMBOCTI MOJIKPUCTAIIYHOTO 3a/1i30-iTpi€BOro rpaHary

2. Synthesis, structure and physico-chemical properties of polycrystalline yttrium iron garnet

Pedepar:

1. Y pucepTauiiiHiil po60Ti KOMIIJIEKCOM METOLIB nudepeHLiaTbHO-TePMiYHOro aHanidy, I'Y-cnexrpockomnii Ta X-
IIPOMEHEBOTO CTPYKTYPHOI'O aHaJi3y AEeTaJlbHO BUBYEHO NIPOLEC 30JIb-T€JIb CHHTE3Y HAHOAMCIIEPCHOTIO 3aj1i30-
iTpieBoro rpaHary. BusiBjieHo, 110 Ha NIPOLeC OTPUMaHHS IPaHaTOBOI CTPYKTYPU BIJINBAIOTh PH pO3unHY BUXiTHUX
KOMIIOHEHTIB, aTMocdepa Ta Temrneparypa Bianany. PO3BMHEHa MOBEPXHS BUXIIHOI OKCUAHOI CUCTEMU, OTPUMAHO]
i3 po3unHy 3 piBHeM pH=1 nasa 3Mory OTpuMaTy BUCOKOAMCIIEPCHUMN 3aJ1i30-iTpieBUI rpaHaT py TeMIeparypi
nojanbuioro isorepmivHoro Bianany 973 K B atmocdepi cTaTU4HOro NoBiTpsl. BusiBneHo, 110 npu isoTepMivHOMY
Bifnasi B mianasoHi Temmneparyp 973-1373 K ¢popmyeTbcs Me30IIOpUCTa CTPYKTYPa, OCHOBHUI BHECOK B IOPUCTUM
006'eM sIKOi BHOCSITb IIOpH 3 po3mipamu 5 Ta 30 HM 3 MOCTYIIOBUM 3HUKHEHHSIM MEHIINX 10D 3 MiIBULIEeHHSIM

TeMIiepaTypH Binmnany. Po3amipy 6J10KiB KOrepeHTHOTO PO3CisiHHS BifllaJieHUX 3pa3KiB 3MiHIOIOTHCS B Aiana3oHi 40-



80 HM. MarHiTHa MiKpOCTPYKTypa OTPMMAaHOTO 3aJli30-iTPi€eBOro rpaHaTy XapakKTepU3yeTbCs HASIBHICTIO
HeeKBiBaJIeHTHUX I03U1li/l HOHIB 3aj1i3a B OKTa- i TeTpamniArpaTii rpaHary, 1o 3yMOBJIEHO IePEeKTHICTIO II0 KUCHIO.
HamarHidyeHicTb HaCM4E€HH 3pa3KiB 3pOCTa€ 3 MiABUIIEHHAM TEMIIEPATYPH Bifmasy. Briepie BUKOPUCTAHO
HaHOIKCIIEPCHUI 3aJ1i30-iTpieBrii rpaHaT K KaTOJHUI MaTepiasl JiTieBoro mKepesa cTpymy. Maker JiitieBoro
IpKepesia CTpyMmy, cGOpPMOBaHUIT Ha OCHOBI IpaHary, oTpumanoro npu 973 K Bosiogie nMToMo1o eMHicTio 500

Arrop /xr.

2. In dissertation using the complex of techniques of differential thermal analysis, infrared spectroscopy and X-ray
structural analysis, the process of sol-gel synthesis of nanodispersed yttrium iron garnet. It has been found that
pH of the solution of initial components, atmosphere and temperature of annealing influence on the process of
obtaining garnet structure. Developed surface of initial oxide system obtained from the solution of pH=1 allowed to
obtain high dispersed yttrium iron garnet at temperature of subsequent isothermal annealing 973 K under static
air. It has been found that at isothermal annealing in the temperature range 973-1373 K mesoporous structure is
formed, the pores with dimensions of 5 and 30 nm make the main contribution to the porous volume of which with
the gradual disappearance of smaller pores with increasing annealing temperature. Sizes of blocks of coherent
scattering of annealed samples vary in the range of 40-80 nm, and at 973 K of synthesis each particle is one block
of coherent scattering, and at 1373 K particles contain several regions of coherent scattering. Magnetic
microstructure of obtained yttrium iron garnet is characterized by non-equivalent positions of iron-ions in okta-
and tetrasublattice of garnet due to oxygen defects. Saturation magnetization of the samples increases with
increasing annealing temperature due to the increasing size of the particles and repair of surface defective layer.
For the first time nanodispersed iron-yttrium garnet has been used as the cathode material of lithium power
sources. Model of lithium power sources formed from garnet obtained at 973 K has specific capacity - 500 A-h/kg.
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Baacue IlpizBume Im'a Ilo-6aTbKOBI:
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PeuenseHTu
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