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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemaTHYHHUX PYOpPHK: 3115

Tema gucepranii:
1. ®azoBi piBHOBaru B cucremax okcuzis d-enemeHTiB IV rpynu Ta OKCUIiB JJaHTAHOIiB

2. Phase equilibria in systems of oxides d-elements of group IV and lanthanides.

Pedepar:

1. Kopnienko O.A. ®a30Bi piBHOBaru B cucTeMax OKCuAiB d-eseMeHTiB IV rpynu Ta okCcuiB 1aHTaHOIAIB. — Pykomnuc.
Juceprauis Ha 37100yTTs HAYKOBOT'O CTYIIE€HS IOKTOPa XiMiYHMX HayK 3a crewianbHicTio 02.00.04 - ¢iznyHa ximis. -
IncTuTyT Mpobaem marepiano3HascTa im. I. M. Opanuesnya HAH Vkpainu, Kuis, 2021. 3a 1011oMOroo MeTomis
PO®A, netporpadii, pacTpoBoi enekTpoHHOi Mikpockorii Ta JIPCA Bnepliie npoBegeHO KOMIUIEKCHE JOCTiIKEeHHS
($azoBux piBHOBar B 110TpiHUX cuctemax CeO2(Zr02)-La203-Ln203 (Ln=Sm, Eu, Gd, Er) Ta ZrO2-Ce02-Ln203
(Ln=Eu, Gd, Yb) y BcboMy iHTepBaJi KoHLeHTpaliil. [Io6y0oBaHO pparMeHTH Jliarpam CTaHy JeCSITU NOTPIHUX
cucreM. [IpencraBieHo i30TepMivHi epepisu giarpam crany cuctem ZrO2-La203-Sm203 npu 1100 i 1500 °C ta



Zr02-La203-Eu203 npu 1250 i 1500 °C, ZrO2-La203-Gd203 npu 1500 i 1600 °C, Ce02-La203-Ln203 (Ln=Sm,
Eu, Gd, Er) npu 1250 i 1500 °C, ZrO2-CeO2-Eu203 npu 1500 °C, ZrO2-CeO2-Dy203(Yb203) npu 1500 Ta 1100 °C.
Brniepiie BuBueHO (a30Bi piBHOBaru B 06Mexyuux nojsiiiHux cucremax CeO2-Ln203 B iHTepBasi Temneparyp
600-1500 °C, La203-Ln203 B inTepsazni temnepatyp 2200-1100 °C. [To6ygoBaHOo ¢pparMeHTy Aiarpam CTaHy II'SITU
MOABIMHUX CUCTEM Ta IT'SITh TIOBHUX Aiarpamu cTaHy. [lokazaHo 3arasibHi 3aKOHOMIpHOCTI B3aemozii ¢a3 B TBeproMy
CTaHi B 3aJIeXKHOCTI Bif ioHHOTO pagiyca santaHoiga. Ce02-La203-Ln203 (Ln = Nd, Dy, Yb, Lu) npu 1500 °C ta
HfO2-La203-Ln203 (Ln = Nd, Sm, Eu, Gd, Dy, Yb) npu 1900, 1600 ta 1250 °C Ha nificTaBi BCTaHOBJIEHUX
3aKOHOMIpHOCTEe! 6yZOBHU fiarpaM CTaHy NMOABIMHUX cucTeM. [TokazaHo, mo a1 cuctem HfFO2-La203-Ln203
L[epieBOI MiArpyny XapakTepHO YTBOPEHHS HEIIEPEPBHOTO Py TBEpIUX PO3UYMHIB Ha OCHOBI yIIOPSAIKOBaHOI a3u
31 CTPYKTYpOIO TUIly Mipoxyiopy. OTpUMaHi [aHi SIBJISI0TbCS HAYKOBOTO OCHOBOIO 1711 CTBOPEHHS HOBUX
NEePCHEeKTUBHUX KEPAaMiYHMX MaTepiajiB KOHCTPYKLIMHOTO Ta PYHKIiOHAIbHOTO IPU3HAYEHHS [1J151 EHePreTUKH,
MeJMLHY, 1€PHOI IPOMHUCIIOBOCTI, TEPMOOAP'€PHUX [TOKPUTTIB, NAJMBHUX KOMIPOK Ta iH. KitouoBi ciosa: ZrO2,
Ce02, Ln203, i3oTepmiuHi nnepepisu, yrnopsgkosaHa dasa 3i CTpyKTYpoIo TUITy IIipoxJiopy, (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-Ce0O2-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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