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1. Incepranifina po60Ta IPUCBIYE€HA CUHTE3y HAHOPO3MiPHUX YaCTUHOK Ha OCHOBi BaTiO3 pi3HOi CTpyKTypH Ta
mopoJiorii, a TaKOXK HOCIiIKeHHIO PaKTOPiB, 110 BIIJIMBaIOTh Ha Gi3NKO-XiMiYHi BIaCTUBOCTI MaTepiany Ta
BM3HAYaIOTh B3a€MO3B’5130K MiXK XiMiYHUM CKJIaJIOM, CTPYKTYpPOIO, MOP(OJIOTIE€I0 Ta BIACTUBOCTSIMU IaHOTO
marepiany. BcTaHOB/IEHO 3B'130K Mi’K yMOBaMU OCaIKeHHSI IpeKypcopiB B MeToi ITekiHi, ckiagom ocamkeHol
IIPOMDKHOI CIIOJTyKH, XapaKTepOM TEPMiYHOT0 po3kiiazny Ta (i3rKo-XiMiYHMMU BJIACTUBOCTSIMU KiHleBoro BaTiO3.
[TokazaHo onTvMasbHi yMOBU GOPMYBaHHS OKCAJIAaTHUX KOMILJIEKCIB 3 MiHIMaJIbHOIO KiJIbKICTIO TiIPOKCUIIBHUX
IpyI, BiIMIHHICTb Y MEXaHIi3Mi iX TEpPMiUHOTO po3Kjany, a TAKOXK iX IlepeBaru 3 TOYKu 30py GOpMyBaHHS
opHodasHoi cnosnyku BaTiO3, MiHiMi3alii TeMnepaTypy TEpMIYHOTO PO3KJIaZy IPOMIKHOTO KOMILIEKCY, & TAKOX
PO3MipiB yacTUHOK KiHIeBoro BaTiO3. [TokazaHo 3asesxHicTh (a30BOro CKiIany Ta po3MipiB arperaris Bif
criBBigHoueHHs Ba /Ti. [TokazaHO 3aj1€KHICTh pO3MipiB KPUCTAJITIB Ta YAaCTUHOK Bifl yMOB OCAP)KEHHS IIPEKYPCOPY
Ta criBBifgHoumeHHs Ba /Ti. [lokazaHo cuHepreTuyHUN BIKMB pH cepenoBulla Ta KOHLIEHTpaLlii peareHTiB Ha
(opMyBaHHS arperaTiB Ha OCHOBI F€éKCaroHONOAiOHNX ABOBUMIPHMX HAHOPO3MIPHHUX MOJIIKPUCTAIIB Ta IPUIYLIEHO
IIpUpOy reKcaroHasbHOI GOopMU IaHux arperartis. [IokazaHO BIIUB [1apaMeTpiB IifpoTepMabHOIO CUHTE3Y
(mpupoay BUXiIHOTO IPEKYPCOPY Ta PO3YMHHUKA, KOHLEHTpallii peareHTiB, pH cepeposuia, TeMeparypu Ta
TPUBAJIOCTI IPOLECY) HA PO3BUTOK i30- Ta aHI30TPOIIHOI CTPYKTypU KpUCTaly Ha OCHOBi BaTiO3 Ta 11oro npomi>xxHHUX
CIIOJIyK, & TaKOX iXx Mmop@ouiorito. [TokazaHO BIJIMB IPUPOIH, OJSIPHOCTI Ta KOHLEHTpalii Mosekys [TAP Ha
CEeJIEKTUBHICTb iHIIOyBaHHS rpaHel KPUCTaJly Ta XapakTep Horo pocty. BcranosyieHo fiana3oH nepeHacuyeHHs 1is
OTPUMAaHHSI MOHOKPHUCTAJIIYHMUX HaHOcTepkHel BaTiO3 3 ¢ /a = 1.013 Ta cniBBiIHOIIEHHSIM CTOPiH YACTUHOK 6-9.
[IpunymeHo MOXJIMBI NPUYMHU (POPMYBAHHS OOHOBUMipHUX MOHOKpHUcTaiiB BaTiO3. BcTraHOBIEHO JiHIAHY
3aJIEXKHICTb IIMPYHY Ta NOBXUHYU YaCTUHOK Bif] CTyIeHs IepeHacU4eHH 3 Bi’eMHUM HaXuJIoM B fijanaszoHi SR =19
- 39. BussieHo 3MiHYy JOMIHYIOYOTO M€XaHi3My KpUCTali3allii 3 TOIIOTaKTUYHOIO [IEPETBOPEHHS in-situ Ha
pPO34YMHEHHsI-0caJpKeHHs Bulle SR = 19. Byso BusBIeHO, 10 36epeskeHHs1 MOp¢oIorii BijoyBaeThCsl IEPEBAKHO
yepes MeXaHi3M in-situ i BUMarae H>K40i IBUIKOCTI OCaJI)KEHHSI YaCTUHOK i HAallpy>KeHb B KpucTaili. [lokazaHo
PO3BUTOK MOPQOJIOTii Bif [1J1aCTUHYACTOr0 NPOMIXHOTO IpeKkypcopy (SR = 6 - 9) 1o crepXHenoAi6Horo NpoAyKTy 3
CHiBBiJHOLIEHHAM CTOPiH 6 — 9 (SR =19 - 29) i 10 HAHOYACTUHOK 3 HEBU3HAYEHOIO (POPMOIO Ta
LIEHTPUCUMETPUYHOIO CTPYKTYPOIO (SR = 39). 23 TIoka3aHO MOXKJINBICTb OTPUMAHHS ME30KPUCTAJIIUHNAX

I BOBMMIpHUX HaHOYacTUHOK BaTiO3 3 BUCOKOIO OpieHTalli€l0 KpUCTaliB (Oe30pieHTallis He Oinblie 2 rpan) 3
po3MipaMu 3epeH 22 HM 32 PaXyHOK KOMOiHyBaHHS rijporepMmanbHUX yMOB (200 C, 10 6ap) 1151 GopMyBaHHS
IJIACTUHYACTUX MAGJIOHIB HA OCHOBI IJIKOJIATY METaliB Ta NOJAJIbLIOI TEpMIiYHOI 06POOKM 32 3BUYAHOTO THUCKY Ta
temnepatypu 730 °C 10 TOBHOTO NepETBOPEHHS MPOMDKHOI criosiyky B BaTiO3. [TokasaHo CKiag IpeKypcopy Ta
0co61BOCTi Horo TpaHncdopmauii B mesokpucrtan BaTiO3. Bnepiie BUMipSIHO eJ1€KTPUYHI BIACTUBOCTI
6e3rocepeiHbO HAHOPO3MIPHUX IJIACTUH Ha 0cHOBI BaTiO3 Ta itoro npoMi>kHUX CIIOJIyK. Brieplie BUSIBIEHO
PE3MCTUBHI BJIACTUBOCTI IJIACTMHYACTUX 3Pa3KiB Npekypcopy Ta BaTiO3, 1m0 BKazye Ha NOTEHLiIIHE BUKOPUCTaHHS
IlaHMX 3Pa3KiB B SIKOCTI IIapy PE3UCTUBHOIO IEPEMUKAHHS B MEMpHCTOpax. KiIo4oBi cj10Ba: HAHOCTPYKTYPH,
BaTiO3, nepoBCKiT, MOHOKPHUCTAJ, IOJIIKPUCTAJl, MEXa-Hi3M KpUCTai3alii, OKCaJaTHUY KOMIUIEKC, OCAIKEHHS,

rifpoTepMabHUI CUHTE3, TEPMIUHNN PO3KJIaJ,, MOP(OJIOTisl, aHi30TPOIIisl, PE3UCTUBHI BJIACTUBOCTI.

2. The thesis work is devoted to the synthesis of nano-sized particles based on BaTiO3 of different structure and
morphology, as well as to the study of factors that affect the physical and chemical properties of the material and
determine the relationship between the chemical composition, structure, morphology, and properties of this
material. The relationship between the precipitation conditions of precursors in the Pechini method, the
composition of the precipitated intermediate compound, the nature of thermal decomposition, and the
physicochemical properties of the final BaTiO3 were established. The optimal conditions for the formation of
oxalate complexes with a minimum number of hydroxo groups, the difference in the mechanism of their thermal
decomposition, as well as their advantages from the point of view of the formation of a single-phase compound
BaTiO3, minimization of the thermal decomposition temperature of the intermediate complex, as well as the
particle sizes of the final BaTiO3 are shown. The dependences of the phase composition and aggregate sizes on the
Ba/Tiratio, are shown. The dependence of crystallite and particle sizes on precursor deposition conditions and
Ba/Ti ratio is shown. The synergistic effect of pH and concentration of reagents on the formation of aggregates



based on hexagonal two-dimensional nanosized polycrystals is shown, and the nature of the hexagonal shape of
these aggregates is assumed. The influence of hydrothermal synthesis parameters (nature of the initial precursor
and solvent, concentration of reagents, pH of the medium, temperature, and process duration) on the
development of the iso- and anisotropic structure of the crystal based on BaTiO3, and its intermediate
compounds, as well as their morphology, is shown. The influence of the nature, polarity, and concentration of
surfactant molecules on the selectivity of inhibition of crystal faces, and the nature of its growth is shown. The
supersaturation range for obtaining single crystalline BaTiO3 nanorods with c/a=1.013 and particle aspect ratio of
6-9 was established. Possible reasons for the formation of a one-dimensional single crystalline BaTiO3
nanoparticle are assumed. A negative sloped linear dependence of the width and length of the particles on the
degree of supersaturation was established in the range of SR =19 - 39. A change in the dominant crystallization
mechanism from in-situ topotactic transformation to dissolution-precipitation above 24 SR = 19 was revealed. It
was found that the preservation of morphology occurs mainly through the in-situ mechanism and requires a lower
rate of particle deposition and stresses in the crystal. The development of morphology from a lamellar
intermediate precursor (SR = 6 - 9) to a rod-like product with an aspect ratio of 6-9 (SR = 19-29) and to
nanoparticles with an undefined shape and a centrosymmetric structure (SR = 39) is shown. The possibility of
obtaining mesocrystalline two-dimensional BaTiO3 nanoparticles with high orientation of crystallites
(misorientation less than 2 degrees) with grain sizes of 22 nm is shown. This is done by combining hydrothermal
conditions (200 °C, 10 bar) to form the plate-shaped templates based on metal glycolate and subsequent heat
treatment at standard pressure and temperature of 730 °C until the intermediate compound is completely
transformed into BaTiO3. The composition of the precursor and the features of its transformation into a BaTiO3
mesocrystal are shown. For the first time, the electrical properties of nanoscale plates based on BaTiO3 and its
intermediate compounds were directly measured. For the first time, the resistive properties of plate-shaped
samples of the precursor and BaTiO3 were revealed, which indicates the potential use of these samples as a
resistive switching layer in the memristors. Keywords: nanostructures, BaTiO3, perovskite, single crystalline,
polycrystal, crystallization mechanism, oxalate complex, deposition, hydrothermal synthesis, thermal
decomposition, morphology, anisotropy, and resistive properties.
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