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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6s1€HHS HOBOTO IOKOJIiHHS KepaMiuyHUX IIJIiBKOBUX NAJIMBHUX KOMIPOK Ha KepaMmiyHOMY Ta

MEeTaJIOKepaMiuHOMY aHogax s pobotu rpu 600 oC

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of a new generation of ceramic fuel cells based on ceramic and metalloceramic anodes for operation
at 600 C.

Pedepat yKpaiHCBKOIO:

O6'eKTOM JOCIIiJIKEHHS € 3aKOHOMipHOCTI GOpMYBaHHs 6yL0BU KepaMiuHOro enekTposity ckaany 1Cel0ScSZ (1-
Mot % Ce - 10-mo1. % Sc - 89-moi. % ZrO2) Ta ii BIJIMBY Ha IOTO MEXaHi4YHY IIOBEJIiHKY i KNCHEBO-HOHHY
MIPOBigHICTE. METOI0 HOCIIIKEHHS € CTPYKTYPHA ONTUMI3allis MajrBHOI KOMIPKY 3 KEPAMIYHMM €JIEKTPOJIITOM
1Ce10ScSZ ta CTBOPEHHS TEOPIi CTPYKTYPHOI YyTINBOCT] OTO MEXaHIYHOI IOBEIiIHKY i KUICHEBO-MOHHOI
IIPOBiHOCTI. MeToAM NOCIiIKEeHHS: TPOCBiUyloYa i CKaHylo4ya eJleKTPOHHA MiKpOCKOIIis, X-IIPOMeHeBU (pazoBuil
aHaJi3, BUTpOOyBaHHS HA MiLIHICTh IPU ABOBICHOMY 3THHI, iMIIEH/1aHCOBA CNIEKTPOCKOTIis, OLliHKA LIiJIbHOCTI,
MaTeMaTU4HE MOJEJIIOBaHHs. BBakalouy npouecyu KOHCOifallii IOPOLIKIB Ta BAOCKOHAJIEHHS CTPYKTYPH IXHbOI
KepaMiku TEpMOAKTUBOBAaHMMU, BUHAWIEHO CIIiBBiHOLIEHHS], SIKi BCTAHOBJIIOIOTh 3aJI€’KHOCTI MIlIHOCTI Bifi, po3MipiB
3epeH / cyb3epeH, OPYBATOCTI, SIKOCTi MEX IOALTY, MEXaHI3MIB PYHHYBaHHS Ta TeMIIEpPATypH clikaHHs. CTBOPEHO
(PeHOMEHOJIOTIYHY TE€OPil0 YTBOPEHHS CTPYKTYpU K€PaMiuHOTrO i M1iBKOBOT0, OCAI)KEHOT0 32 I0IIOMOT0I0
€JIEKTPOHHOTO IIpoMeHsl, esiekTpoJiity 1Cel0ScSZ nin nieo ocobnnBocTel BXilHOro MaTepiasy, TEIoBoi i
MEXaHIYHOI eHeprii, Ta CTPYKTYPHOI 4yTJIMBOCTI IOr0 MEXaHIYHO]I [TOBEiHKY | KUCHEBO-MOHHOI ITPOBiAHOCTI.
Po3po6seHi ysaBeHHs 6a3yl0TbCSl HA JAHUX IIOA0 CTaHy BHYTPIIIHIX MeX MOJily, HAaHO- i MIKDOMEXaHi3MiB
PYMHYBaHHS Ta PO3MIpPY CKJIaZOBUX CTPYKTYPH i IIOPYBATOCTI, SIKi € XapaKTE€PHUMMU [JIs1 CIIEYEHUX MaTepiais.

CTBOpEHO KOHLETIIi0 ONTUMi3aLii 6y0BYU KepaMiuyHOi [1aJuBHOI KOMipKHU.

Pedepar aHIJ1iHCBKOIO:

The research subject is a modeling of the structure of 1Ce10ScSZ (1-mo1. % CeO2 - 10-mo. % Sc203 - 89-mo71. %
Zr02) solid electrolyte and the dependencies of mechanical behaviour and oxygen-ionic conductivity on the
structure. The objective is a structural optimization of fuel cells based on 1Ce10ScSZ solid electrolyte and
theoretical fundamentals of structural sensitivity of its mechanical behaviour and oxygen-ionic conductivity.
Methods of research: transmission and scanning electronmicroscopy and related techniques, x-ray diffraction
analysis, mechanical tests on biaxial bend, impedance spectroscopy, density estimation, modeling. Considering the
powder consolidation and structure refinement as the thermally activated processes, the relationships between
the strength and subgrain and grain sizes, porosity, quality of interfaces, fracture mechanisms and sintering
temperatures are found. The phenomenological theories on a structure formation of bulk and film 1Cel0ScSZ
electrolytes,sintered and deposited with electron beam, modified by features of initial materials, thermal and
mechanical energies, and structural sensitivities of their mechanical behaviour and oxygen-ionic conductivity are
estabished. The dependencies found are based on data on interfaces states, fracture nano- and micromechanisms,
and sizes of structural constituents and porosity, which are typical for sitered materials. The concept on a
structural optimization of ceramic fuel cells are formulated.
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