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Pedepar:

1. 3micT po60OTH BUKJIQZEHO Y 5 PO31iax, B IKUX IPEACTaBJI€Hi OCHOBHI Pe3yJIbTaTy AUCEPTaLii. ¥ BCTymi
OOI'PYHTOBaHa aKTyaJbHICTh, CPOPMOBaHi MeTa Ta 3aBJJaHHSI OCJIiIKeHHS], OIIMCaHi IpeIMET, 06'€KT Ta
METOJI0JIOTisI OCTIiI)KEHHSI, BCTAHOBJIEHO HAYKOBY HOBU3HY Ta IIPAaKTUYHE 3HAYEHHS Pe3yJbTaTiB AMCepTaLiliHO1
poboTu. Y nepmomy po3aisi NpruBeieHnN jJiTepaTypHuii orisg,. [IpoaHasnisyBaBIIv AaHi JIiTEPaTypPHUX JKepel
BCTaHOBJIEHO, 1110 CIIOCTEPiraeThcs 36ibLUIeHHS 3a1liKaBJIeHOCTI HayKOBOI CIIJILHOTY 40 MaTepiasiB Ha OCHOBI
IiOKCHIY Lepilo JIeroBaHOro ioHaMU PifKiCHO3EMeJIbHUX €JIeMEHTIiB. BcTaHOBJIEHO, 1110 BitoMocTi 1po ¢a3osi

piBHOBaru B NOABIMHUX Ta MOTPIMHUX CUCTEMAX Ha OCHOBI IIOKCUAY LIEPII0 Ta OKCUIB PiIKiCHO3EMEIbHUX



€JIEMEHTIB OOMesKeHi. 3 JliTepaTypHUX JIKepeJ, BCTAHOBJIEHO, 10 ¢a30Bi piBHOBaru B cuctemax CeO2-Ln203 (Ln =
La, Sm, Eu, Gd, Dy, Er, Yb) nocnimxeno 3a remnepatyp 1500-600 °C, B TOI >Xe 4ac [aHi AJ1s IOIBIiHUX CUCTEM
Ce02-Ln203 (Ln = Nd, Ho) BizicyTHi a60 He y3roJ)KyloTbhCsl MK CO0010. BcTaHOBJIEHO, 1110 B JliTepaTypi iCHYIOTh
BioMoOCTi 0710 (pa30BUX PiBHOBAr B NOTPiHUX cucteMax CeO2-La203-Ln203 (Ln= Sm, Eu, Gd, Dy, Er) ta
nobyj0BaHO i30TepMiyHi Ilepepisu miarpam cTaHy 3a3HayeHux cuctem 3a Temreparyp 1500 ta 1250 °C. BimomocTi
npo 6ynoBy miarpam crany cuctem CeO2-La203-Ln203 (Ln= Nd, Ho, Dy, Yb) BincyTHi Ta noTpe6yIOTh € TalbHOTO
BHABUYEHHS. Y IPYrOMY PO3[iJli OIMCAaHO BUXiHI MaTepiasy, a TaKOK HaBe[eHa TEXHOJIOTIYHA CXeMa IIPOLECy
IocimkeHHs (a30BUX PiBHOBATr B CUCTEMAX. [JOKJIamHO NTPEICTaBIeHI METOIU NOCAiIKeHHs (a30BUX PiBHOBAX, SIKi
BHMKOPHCTaHi IIpeJCTaBjeHill y poboTi. Y TpeTbOMY PO3ZiJi ONKUCAHO Pe3yJIbTaTy NOCiIKeHHs (a30BUX PiBHOBATl B
cucremax CeO2-Ln203, ne Ln = Nd (1500 oC), Ho (1500-600 oC) ta La203-Ln203, ne Ln = Dy (1500-1100 oC), Ho
(1500 oC). 3 BUKOPUCTAHHSIM METO/iB €JIEKTPOHHOI MiKPOCKOIIii Ta peHTreH0(a30BOro aHasizy IpOBeEeHO
JocJligkeHHs (Pa3oBUx piBHOBAr y nozsiiiHux cucremax CeO2-Ln203 (Ln = Nd, Ho), La203-Ln203 (Ln = Dy, Ho).
HaBeneHo ¢pparmeHTH Aiarpam CTaHy BOX CUCTEM Ta [iBi [TOBHi fiiarpaMu CTaHy JBOX IOJBIHHUX cUCTEM. Y
YeTBEPTOMY PO3/iJi IpeACTaBlIeHO JaHi Moo ¢pa3oBux piBHoBar B cuctemax CeO2-La203-Ln203 (Ln = Nd, Dy,
Ho, Yb) 3a 1500 Ta 1100 oC Ta no6ynoBaHo BigIOBigHi i30TepMiyHi Iepepisu 3a3HaYeHUX Jiarpam CTaHy.
BcraHoBJIEHO, 1110 3a3HaYeHi i30TepMivHi epepisu MaloTh MOAIGHY 6YIOBY, X04a i XapaKTepU3yIOThCs [IEBHUMU
BiIMiHHOCTSIMMU, TTOB’13aHUMU 3 MOJIIMOP(}i3ZMOM BUXITHUX KOMITIOHEHTiB. BCTaHOB/IEHO, 1110 3i BMEHIIEHHSIM i0HHOTO
paziycy Ln3+ 3ByXXyOTbCs 0671aCTi TOMOT€HHOCTI TBEPIMX PO3YMHIB Ha OCHOBI reKCcaroHalbHOI Mogudikamii A-
Ln203, ky6iunoi C-Ln203, ky6iunoi F-CeO2. Y m'sToMy po3zisi HaBeJeHi 3aKOHOMIPHOCTI Oy/10BY NOTPifHUX
Ce02-La203-Ln203 (Ln =La-Yb) cuctem, onucaHo 3miHy $pa3o0Boro ckjiany Ta NpUHLUN YCKIaLHEHHS OyA0BU
CHCTEM B 3aJIEXKHOCTI Bifl MOPsAKOBOro HoMepa Ln3+ BcraHoB/EHO, 110 3MiHA IapaMeTpiB eJ1eMEHTapHUX KOMipOK
TBEPAUX PO3YMHIB 3i CTPYKTYPOIO TUITy (HIIIOOPUTY BiIOYyBAETHCS JiHIAHO MTPY 3MiHI KOHLIEHTpaLlii J1ery4oi
moMimky Ln3+. 3a mOMoMoro KOHIEHTPALiHUX 3a/Ie5KHOCTEel eJleMeHTapPHUX KOMIPOK KyOiYHUX TBEPAUX
PO3YMHIB 3i CTPYKTYpOIO TULY (JIIOOPUTY BCTAHOBJIEHO, 110 TApaMeTPU €JIeMEHTAPHUX KOMIPOK TBEpIUX PO3YMHIB
3MIHIOIOTBCS JIIHIMHO BiANOBigHO N0 3akoHY Berappaa. [1pu nepexoai Bix nepiesoi (Ln =La-Gd) mo itpieBoi (Ln =
Tb-Lu) nigrpynu oxcuzis P3E crioctepiraeTbcs 3MiHa KyTa Haxuily KOHLIEHTpaliiiHoi npsimoi. e, HaneBHo,

IIOB'SI3aHO i3 3MEHIIEHHSIM CEepPeJIHbOr0 i0HHOTro paniycy Ln3+ npu 3amimenHi Ce4+.

2. The content of the work is presented in 5 chapters, which present the main results of the dissertation. In the
introduction, the relevance is substantiated, the purpose and tasks of the research are formed, the subject, object
and methodology of the research are described, the scientific novelty and practical significance of the obtained
results of the dissertation work are established. The first chapter provides a literature review. After analyzing data
from literary sources, it was established that there is an increase in the scientific community's interest in materials
based on cerium dioxide doped with ions of rare earth elements. It was established that the information on phase
equilibria in double and ternary systems based on cerium dioxide and oxides of rare earth elements is limited.
From literary sources, it was established that the phase equilibria in CeO2-Ln203 systems (Ln = La, Sm, Eu, Gd, Dy,
Er, Yb) were studied at temperatures of 1500-600 °C, while the data for binary systems CeO2-Ln203 (Ln = Nd, Ho)
are absent or do not agree with each other. It was established that there is information in the literature about
phase equilibria in the ternary systems CeO2-La203-Ln203 (Ln= Sm, Eu, Gd, Dy, Er) and isothermal sections of
the state diagrams of the specified systems at temperatures of 1500 and 1250 °C were constructed. Information on
the structure of the state diagrams of CeO2-La203-Ln203 systems (Ln= Nd, Ho, Dy, Yb) is missing and requires
detailed study. The second chapter describes the starting materials, as well as the technological diagram of the
process of studying phase equilibria in the systems. Methods of studying phase equilibria used in the work are
presented in detail. The third chapter describes the results of the study of phase equilibria in the CeO2-Ln203
systems, where Ln = Nd (1500 °C), Ho (1500-600 °C) and La203-Ln203, where Ln = Dy (1500-1100 °C), Ho (1500
°C). Using the methods of electron microscopy and X-ray phase analysis, a study of phase equilibria in double
Ce02-Ln203 (Ln = Nd, Ho), La203-Ln203 (Ln = Dy, Ho) systems was carried out. Fragments of two state diagrams
and two complete state diagrams of binary systems are shown. In the fourth chapter, the data on phase equilibria
in the CeO2-La203-Ln203 (Ln = Nd, Dy, Ho, Yb) systems at 1500 and 1100 °C are converted and the corresponding



isothermal sections of the indicated state diagrams are constructed. It was established that the specified
isothermal sections have a similar structure, although they are characterized by certain differences associated
with the polymorphism of the initial components. It was established that with a decrease in the ionic radius of
Ln3+, the area of homogeneity of solid solutions based on the hexagonal modification of A-Ln203, cubic C-Ln203,
cubic F-CeO2 narrows. In the fifth chapter, the regularities of the structure of the ternary CeO2-La203-Ln203
(Ln =La-YDb) systems are given, the change in phase composition and the principle of complexation of the system
structure depending on the serial number of Ln3+ are described. It was established that the change in the
parameters of the elementary cells of solid solutions with a fluorite-type structure occurs linearly when the
concentration of the alloying impurity Ln3+ changes. Using the concentration dependences of the elementary cells
of cubic solid solutions with a fluorite-type structure, it was established that the parameters of the elementary
cells of solid solutions change linearly according to Vegard's law. When passing from the cerium (Ln = La-Gd) to
the yttrium (Ln = Tb-Lu) subgroup of REE oxides, a change in the angle of inclination of the concentration line is
observed. This is probably due to a decrease in the average ionic radius of Ln3+ upon substitution of Ce4+.
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