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Pedepar:

1. KopHieHko O.A. ®a30Bi piBHOBAaru B CUCTEMAax OKCUIB d-ejieMeHTiB IV rpynu Ta oKCuAiB JJaHTaHOIAiB. — Pykonuc.
Iuceprauis Ha 3100yTTsS HAYKOBOTO CTYIIEHS TOKTOPA XiMiYHMX HayK 3a crenianpHicTio 02.00.04 - ¢iznyHa ximis. -
IncTutyT npobaem marepianosHascTsa im. I. M. ®panuesuya HAH Vkpainu, Kuis, 2021. 3a 011oMoroo MeTois
P®A, nerporpaii, pacTpoBoi esnekTpoHHOI Mikpockomii Ta JIPCA Brepiue npoBefeHO KOMIJIEKCHE OCJIiIKEeHHS
(a3oBuUX piBHOBAr B NOTPiHUX cucrteMmax CeO2(Zr02)-La203-Ln203 (Ln=Sm, Eu, Gd, Er) Ta ZrO2-CeO2-Ln203
(Ln=Eu, Gd, Yb) y Bcbomy iHTepBaJi KoHIeHTpauiil. [Io6yoBaHO pparMeHTH Jiarpam CTaHy OeCsTH IIOTPIMHNX
cucreM. [IpencrasieHo i3oTepMivHi nepepisu fiarpam crtany cucrem ZrO2-La203-Sm203 npu 1100 i 1500 °C Ta
Zr0O2-La203-Eu203 npu 1250 i 1500 °C, ZrO2-La203-Gd203 npu 1500 i 1600 °C, CeO2-La203-Ln203 (Ln=Sm,
Eu, Gd, Er) nmpu 1250 i 1500 °C, ZrO2-CeO2-Eu203 npu 1500 °C, ZrO2-Ce02-Dy203(Yb203) mpu 1500 Tta 1100 °C.

Brniepie BuBueHO (a30Bi piBHOBaru B 06MexXy4ux ojsiiHux cucremax CeO2-Ln203 B inTepBasi TemnepaTyp



600-1500 °C, La203-Ln203 B inTepsani temnepatyp 2200-1100 °C. [To6ygoBaHOo ¢pparMeHTH Aiarpam CTaHy II'SITU
MO/IBIMTHUX CUCTEM Ta IT'SITh ITIOBHUX Aiarpamu ctaHy. [lokazaHo 3arajibHi 3aKOHOMipHOCTI B3aeMogii ¢a3 B TBeproMy
CTaHi B 3aJIeXKHOCTI Bif ioHHOTO pagiyca santanoiga. Ce02-La203-Ln203 (Ln = Nd, Dy, Yb, Lu) npu 1500 °C ta
HfO2-La203-Ln203 (Ln = Nd, Sm, Eu, Gd, Dy, Yb) ipu 1900, 1600 ta 1250 °C Ha mincraBi BCTaHOBJIEHUX
3aKOHOMIpHOCTEe! 6yZOBHU fiiarpaM CTaHy NMOABIMHUX cucTeM. [Tokazano, mo g cuctem HfFO2-La203-Ln203
L|epieBOI MiArpyny XapakTepHO YTBOPEHHS HEIIEPEPBHOTO Py TBEPIUX PO3UYMHIB Ha OCHOBI yIIOPSIIKOBaHOI a3u
3i CTPYKTYpOIO TUIy nipoxyiopy. OTpuMaHi fjaHi SBJSIOTHCSI HAYKOBOTO OCHOBOIO 17151 CTBOPEHHS HOBUX
NEPCHEKTUBHUX KEPAMiYHUX MaTepiajiB KOHCTPYKLIMHOTO Ta (PYHKIiOHAJIbHOTO NPU3HAYEHHS [J151 EHEPreTUKH,
MeIULVHHU, SIIEPHOI MPOMUCIJIOBOCTI, TEPMOOAP’€PHUX MOKPUTTIB, TAJIMBHUX KOMipOK Ta iH. KittowoBi ciosa: ZrO2,
Ce02, Ln203, isoTepmiuHi nepepisu, yrnopsigkosaHa (asa 3i CTpyKTYpoIo TUITy IipoxJiopy, (pa3osi piBHOBary,
Iiarpamu CTaHy.

2. Korniienko O.A. Phase equilibria in systems of oxides d-elements of group IV and lanthanides. Manuscript. The
Doctor of Science thesis by speciality 02.00.04 - physical chemistry. I. N. Francevich Institute for Problems of
Material Science, NAS of Ukraine, Kyiv, 2021. Firstly the comprehensive study of phase equilibria in ternary systems
Ce02(ZrO2)-La203-Ln203 (Ln=Sm, Eu, Gd, Er) and ZrO2-CeO2-Ln203 (Ln=Eu, Gd, Yb) has been carried out in
the whole concentrtion range using conventional XRD techniqaue, petrography, SEM and X-ray microprobe
analyses. The isothermal sections for the systems ZrO2-La203-Sm203 at 1100, 1500 °C and ZrO2-La203-Eu203
at 1250, 1500 °C, ZrO2-La203-Gd203 at 1500 and 1600 °C, CeO2-La203-Ln203 (Ln=Sm, Eu, Gd, Er) at 1250, 1500
°C and ZrO2-CeO2-Eu203 at 1500 °C, ZrO2-Ce02-Dy203(Yb203) at 1500, 1100 °C were constructed. The phase
equilibria in the boundary binary systems La203-Ln203 and CeO2-Ln203 have been studied for the first time in
the temperature range 600-1500 °C. The fragments of the 5 binary phase diagrams of the CeO2-Eu203 (Dy203,
Er203, Yb203), ZrO2-Yb203 systems and complete phase diagrams of the La203-Sm203 (Eu203, Gd203, Er203,),
ZrO2-Dy203 systems were developed. The main reguliarities of the phase reactions in the solid state have been
revealed depending on lantanide ionic radius. The topology of isothermal sections were forecasted the unknown
ternary systems CeO2-La203-Ln203 (Ln = Nd, Dy, Yb, Lu) at 1500 °C and HfO2-La203-Ln203 (Ln = Nd, Sm, Eu,
Gd, Dy, Yb) at 2100, 1900, 1600, 1250 °C grounding on the aforementioned reguliarities of the binary systems
studied in this research. Presented data are scientific background for desing of novel prospective ceramic
materials of both structural and functional applications in energy engineering, medicine, nuclar power
engineering, thermal barrier coatings and solid oxide fuel cells. Keywords: ZrO2, CeO2, Ln203, isothermal
sections, pyrochlore-type ordered phase, phase equilibria, phase diagrams.
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