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1. Mopudikalist CTpyKTypH Ta BIaCTUBOCTEH (PYHKILIOHAJIBHUX MaTepiasiB Ha 0CHOBi Kob6anbTuTiB RCoO3 (R = Pr Tb)

2. Modification of the structure and properties of functional materials based on cobaltites RCoO3 (R = Pr-Tb)

Pedepar:

1. luceprarnis NpucBsYeHa €KCIIEPUMEHTAIBHOMY AOCIIIIPKEHHIO BIIJINBY KaTIOHHOTO 3aMillleHHS Ha TapameTpu
KPUCTaIiYHOI CTPYKTYPH, CTYIiHb AedopMallii 1epOBCKUTHOI CTPYKTYPU, TEPMiUHE PO3MIMPEHHS, a TAKOX Ha
CITIiHOBIi [1epeX0/iM Ta NIEPEXOU MeTajl-AieIeKTPUK B 3MimaHux KobanbTtuTax-@epurax RCol xFexO3 (R = Pr, Nd,
Sm, Eu, Gd, Tb) sIK noTeHniiHuX QyHKIiOHATBHUX MaTepiaiB [1Jis1 pi3HOMaHITHUX 3acTocyBaHb. Pa3oBa Ta
CTPYKTYypHa noBefinka B cucreMax RCoO3 RFeO3 pgocrimkeHa B TOBHOMY KOHLEHTPALITHOMY iHTepBaJli B
niarasoHi remrepatyp 298-1173 K. BctaHOBIEHO yTBOPEHHS HENIEPEPBHUX TBEPIUX PO34MHiB 3aMimeHHs RCol
xFexO3 i3 poMb6iYHOI0 CTPYKTYpOIO NEpOBCKUTY Tuily GdFeO3. MeTomamu in situ BUCOKOTEMIIEPATyPHOI
NOPOIKOBOi AudpaKLii CHHXPOTPOHHOTO BUITPOMIHIOBAaHHS BUSBJIEHI aHOMaJIil TEpMIYHOTO PO3MIVPEHHS, [10B'I3aHi
i3 nepexonamu ioHiB Co3+ [0 BUIIMX CIIIHOBUX CTaHiB Ta I€PeX0JaMy MeTajl-AieJeKTPUK, 110 BiOyBalOThCS Y
BiZJITOBIHMX CUCTE€MaX. BCTAHOBJIEHO BIUIMB KaTiOHHOTO 3aMillleHHS Ha CTPYKTYPHI Ta TEpMiYHi IapaMeTpy CUCTEM
RCo00O3-RFeO3. 3okpema okasaHo, 110 3aMilieHHs KOOaibTy 3a1i30M B 3MilaHuX Kobanbrurax-gepurax RCol

xFexO3 Bene 10 cucTeMaTUYHOTO 30iblIeHHS Tedopmaliii IepOBCKUTHOI CTPYKTYPH, & TAKOXK TO 3HAYHOTO



MigBUIIEHHS TEMIIEPATYPHU CIIIHOBUX MIEPEXOLIB Ta IEPEXOiB METAI-Ai€JIEKTPUK.

2. This work is devoted to the study of the influence of cation substitution on the crystal structure parameters,
deformation of perovskite structure, thermal expansion, spin-spin and metal-insulator phase transitions in the
mixed cobaltites-ferrites RCol xFexO3 (R = Pr, Nd, Sm, Eu, Gd, Tb), potential functional materials for diverse
applications. Phase and structural behaviour in the RCoO3 RFeO3 pseudobinary system has been investigated in a
whole concentration range in the temperature range 298-1173 K. Formation of a continuous solid solution RCol
xFexO3 with orthorhombic perovskite structure (GdFeO3 type of structure, space group Pbnm) has been revealed.
Crystal structure parameters of new mixed praseodymium cobaltites-ferrites RColxFexO3 has been determined in
the temperature range of 298-1173 K by means of in situ high-resolution X-ray synchrotron powder diffraction.
Pronounced anomalies in the lattice expansion, as well as in other structural parameters, such as interatomic
distances and atomic displacement parameters, has been detected. It was shown that these anomalies are
associated with partial transitions of Co3+ ions to the higher spin states and metal-insulator transitions occurred
in corresponding systems. The influence of cation substitution on the structural and thermal parameters of the
RCo0O3-RFeO3 system has been established. It was shown, that partial substitution of iron for the cobalt sites in
RCol xFexO3 series led to increase of perovskite structure deformation and to the increasing temperatures of

spin-spin and insulator-metal transitions.
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