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1. Mopudikalist CTPyKTypH Ta BJIaCTUBOCTEN MaTepialiB PyHKIiOHANIBbHOI €JIEKTPOHIKM Ha OCHOBI KOOAIbTUTIB

PioKiICHO3€MEJILHUX €JIEMEHTIB

2. Modification of the structure and properties of electronics functional materials based on cobaltites of rare-earth
elements

Pedepar:

1. luceprario IpruCcBsSYEHO BCTAHOBJIEHHIO BIUIMBY 3Milll€HHS METaJIiB B KATIOHHUX MTO3ULiSIX TEPOBCKUTHO]
KOMIpPKY Ha KPUCTAJIYHY CTPYKTYPY, TEPMiYHE PO3IIMPEHHS Ta TEMIIEPATYPU CIIiH-CIIIHOBUX, MarHIiTHUX Ta
IlieJIeKTPUK-MeTasl IePeX0iB i BCTAHOBJIEHHS IIPUHIIMIIIB IIPOTHO30BAHOTO KEPYBAaHHS BJIACTUBOCTEN IMOTEHLIHHNX
MarepiasiB QyHKIiOHaIBbHOI €JIeKTPOHIKM Ha OCHOBi KoO6anbTuTiB P3E. B nucepTalii po3s’si3aHo BaXXJIUBiI HAyKOBi
3aBJaHHS, a CaMe: IPOBELEHO PEHTTEHO(A30BUI Ta PEHTTEHOCTPYKTYPHU aHAIi3 KPUCTAJYHOI CTPYKTYPH
TBepaux po3unHiB (TP) amimanux kobanptuTiB R1-xR'xCo03, kobanpTuTiB-xpomitiB RCo0.5Cr0.503 Ta
kobanbTuTiB-rasaTtiB RCol-xGaxO3 npu KiMHaTHIN TeMneparypi; 3a pe3yJbTaTaMu in situ BUCOKOTEMIIepaTypHOI
MIOPOIIKOBOI AUPPaKLii CHHXPOTPOHHOTO BUIIPOMiHIOBAaHHS NIPOBEIEHO NOCiIIKEHHS TEPMIYHOI TOBEAIHKN
KPUCTaJIiYHOI CTPYKTYpY BUOPAHNUX HOMiIHAJIbHUX CKJIA/liB; 3p06JI€HO MOPiBHSJIbHUI aHaJIi3 KOHLIEHTPALiiHUX Ta

TEeMIIEpaTypPHUX 3aJIe’KHOCTEl [TapaMeTpiB eJIeMeHTapHOI KOMIpKH, pO3paXx0BaHUX BaJIEHTHUX JIOBXXUH 3B'SI3KiB, ix



Cepe HixX 3HauyeHb Ta Aedopmallii, CIIOCTEPEKyBaHUX ToslepaHC (pakTopiB Tomo; y cucremax Lal-xRxCoO3
JIoKasizoBaHO 061acTi pazoBOro rnepexomny Bif, pOMOOEeIPUYHOI 0 pOMOIYHOI CTPYKTYpH; BUSIBJIEHO YTBOPEHHS
PO3MipHO IICEBIOKYOIYHUX Ta [1ICEBAOTETPAroHAIbHUX KOMIPOK Y CUCTEMaX, 10 MicTTh Pr Ta Nd; po3paxoBaHo
KoeQillieHTH TEPMIYHOTO PO3LMPEHHS i BCTAHOBJIEHO BIIJIMB KaTIOHHOTO 3aMillleHHS Ha CIIOCTEPEXXKyBaHi aHOMAJIi
TEPMIUYHOTO PO3IIMPEHHS T TEMIIEPATYPHU CIIIHOBUX, MAarHiTHUX Ta JieJIeKTPUK-MeTal (Pa3oBUX [1€PEXOiB;
[I0Ka3aHO MOXUJIUBICTb ITPOTHO30BAHOT0 KePYBaHHs (PYHKIIOHAJIbHUMU BJIaCTUBOCTSIMU NOTEHLiHUX 3 MaTepiasis
TEPMOEJIEKTPUKY, CEHCOPIB rasiB, KaTasizaTopis, TOIIO, LIJIIXOM i30BajieHTHOro 3amimeHHs P3E Ta kobanbTy y
TBepAux po3unHax R1-xR'xCoO3 ta RCol-xMxO3 (M = Cr, Ga).

2. The thesis is devoted to establishing the influence of metals displacement in the cationic positions of perovskite
cells on the crystal structure, thermal expansion and spin-spin, magnetic and dielectric-metal transitions
temperatures and establishment of the principles of the predicted properties control of potential materials of
functional electronics based on cobaltites of rare-earth elements. The thesis solves important scientific tasks,
namely: X-ray phase and X-ray structural diffraction analysis of the solid solutions crystal structure of mixed
cobaltites R1-xR'xCo03, cobaltites-chromites RC00.5Cr0.503 and cobaltites-gallates RCol-xGaxO3 at room
temperature was performed; a study of the thermal behaviour of the crystal structure of selected nominal
compositions was carried out by in situ high-temperature X-ray synchrotron powder diffraction technique; a
comparative analysis were performed for the concentration and temperature dependences of the unit cell
parameters, the calculated valence bond lengths, their average values and deformation, tolerance factors, etc.; the
regions of phase transition from rhombohedral to the rhombic structure are localized in Lal-xRxCoO3 systems;
the formation of dimensionally pseudocubic and pseudotetragonal cells in systems contained Pr and Nd were
detected; the thermal expansion coefficients are calculated, and the influence of cationic substitution on the
observed anomalies of the thermal expansion and temperature of the spin-spin, magnetic and dielectric-metal
phase transitions is established; the possibility of predicted control of the potential materials functional properties
of the thermoelectricity, gas sensors, catalysts, etc., by isovalent substitution of rare-earth elements and cobalt in
solid solutions R1-xR'xCoO3 and RCol-xMxO3 (M = Cr, Ga) is shown.
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