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1. PoboTa npucBsueHa BUPIIIEHHIO aKTyalbHOI HAYKOBO-TEXHIUHOI 3aja4i 10 BOCKOHAJIEHHIO CTPYKTYPH i, SIK
pe3yJIbTarT, BJIACTUBOCTEN HIiKEJIb-1[MPKOHIEBOTO aHOAY K€PAMidyHOI [TaJIMBHOI KOMIPKH, IIJIIXOM BUKOPUCTaHHSA
Pi3HUX 3a CKJIaJJOM MaTepiasiB Ta METO/IiB BUTOTOBJIEHHSI, 3 METOIO TiABuUIIeHHS edeKTuBHOCTI po6oTu KIIK B
isomy. B po6oTi npoBeneHo 3amiHy TpaauLiiiHOi KepamiuHoi ckianoBoi aHony 8YSZ Ha 3,5YSZ 3 MeToo
3abe3ne4eHHs HeOOXiIHOI MeXaHiYHOi MIITHOCTI ITPY 301/IbIIE€HH] NOPUCTOCTI. JJOCIiI)KEHO 3aKOHOMIPHOCTI
dbopmMyBaHHS CTPYKTypu KomnoaunitHoro aHogy NiO-3,5YSZ no Ta micsis BifHOBIEHHS Y BOJHI B 3aJI€KHOCTI Bif
BUXIHOI KiJIBKOCTI TOPOYTBOPIOBAYa Ta AOCJIII>)KEHO BIJIMB [IOPUCTOCTI Ha MIlIHICTb i €JIEKTPUYHY IIPOBiIHICTb.
[IpoBeneHo focCimpKeHH BIUIMBY KEPAMiYHOI CKJ1aZi0BOI aHOY, BUTOTOBJIEHOI 3 TIOPOLIKIB AiOKCUIY LIMPKOHIIO 3
pisHuMU cTabinizylounmu gqobaskamu (3,5YSZ ta 10SclCeSZ), ane ogHaKOBMMU MOP()OJIOTiYHMMY NTapaMeTpamu, Ha

€JIEKTPUYHI BJIACTUBOCTI KEPaMiYHUX [TAJIMBHUX KOMIPOK. [10Ka3aHo, 0 y BUNAAKY 3 TPAIULIIHUM €JIEKTPOJIITOM



8YSZ, KIIK nobynoBaHa Ha OCHOBI aHozy 3,5YSZ neMOHCTPY€ BUILy €JIeKTPUYHY NOTY>XHiCTb Hixk 10SclCeSZ.
[TprynHOIO MOXKYTh OyTH Tpoliec nudyaii, 1op’A3aHi 3 Mirpalieo Lepito mif yac crikaHHs HaliBKOMipKH, a came
Mix aHoZoM 10Sc1CeSZ-NiO ta enektpositom 8YSZ. Takox, Lie BKa3ye Ha Te, 10 30Ha PeaKlii He MOMKUPIETLCS
BcepeauHi aHoga 10Sc1CeSZ-NiO, i okuCcIeHHs NajiuBa BilOyBaeThCs 6e3M0CepPeNHbO HA MEXi aHO]I /€JIEeKTPOJIIT.
[IpoBeneHo nopiBHANIbHE JOCIIAKEHHS CTPYKTYPU i BIACTUBOCTEN KEPAMIYHUX 3Pa3KiB BUTOTOBJIEHNX 3
po3pobiieHoro nopouky 8YSZ Ta ioro KoMepLiitHoro aHasory Bupo6Huursa Tosoh Ltd. BctaHoBeHo, 1m0
PO3p006JI€HNI TIOPOLIOK € NePCIEKTUBHUM [71s1 BUrotossieHHs KIIK, ocKisbKy 32 OIHAKOBUX YMOB BUTOTOBJIEHHSI
KepaMiKa 3 HbOTO IEMOHCTPY€E BUIIi 3HAYEHHS MIIJHOCTI Ta €JIEKTPOINPOBIIHOCTI, Y IIOPIBHAHHI 3 10TO aHAJIOTOM.
[IpoBeneHo anpobaltlito po3po6sIeHOro NopouKy 8YSZ 17151 BUTOTOBJIEHHS KEPAMiYHUX MAJIMBHUX KOMiPOK
IIPOMHUCJIOBMM METOZOM — CTPIYKOBUM JIUTTSM. BilllparibOBaHi ONTUMAaJIbHI CKJIaZ, T YMOBY JIMTTS CyCIIEH3IN 1J1s
BUTOTOBJIEHHS ckianoBux KIIK, pexxumu ix noeHaHHS Ta crikaHHs. Ha 0CHOBI IpoBeieHUX B pOOOTI AOCiIKEHD
PO3pO6JIEHO Ta BUTOTOBJIEHO KepaMiuHy NaJMBHY KOMIPKy Ta NOPiBHSHO 3 ii KomepuiitHuM aHanorom. [TokasaHo,
o BurotosisieHa KIIK, 3a ogHakoBUx yMOB BUIIpoOyBaHHs: TemrnepaTypa: 800 °C, nanuso 5%H2-95%Ar, Ta KuceHb 3
IIOBITPS K OKUCHUK, IEMOHCTPYye Ha 50% BUILi TIOKa3HUKU IATOMOI [IOTYXKHOCTI, B IOPiBHSIHHS 3 KOMEPLIIHUM

3pa3KoOM TOro0 X ckiany — anog, 8YSZ-NiO, enekrpouirt 8YSZ, karon 8YSZ-LSM.

2. The work is devoted to solving an urgent scientific and technical problem of improving the structure and, as a
result, the properties of a nickel-zirconia anode for a ceramic fuel cell by using materials of different compositions
and manufacturing methods, with the goal of enhancing the overall efficiency of the SOFC. In this study, the
traditional ceramic component of the anode, 8YSZ, was replaced with 3,5YSZ to ensure the required mechanical
strength while increasing porosity. The regularities of structure formation of the composite anode 3,5YSZ-NiO
before and after reduction in hydrogen were investigated, depending on the initial amount of pore-forming agent.
The influence of porosity on strength and electrical conductivity was also examined. The influence of the ceramic
component of the anode, made of zirconium dioxide powders with different stabilizing additives (3.5YSZ and
10Sc1CeSZ), but with the same morphological parameters, on the electrical properties of solid oxide fuel cells was
studied. It was shown that, in the case of a traditional 8YSZ electrolyte, the SOFC based on the 3,5YSZ anode
demonstrates a higher specific power than the one with 10SclCeSZ. The probable reason may be diffusion
processes associated with cerium migration during half-cell sintering, particularly between the 10Sc1CeSZ-NiO
anode and the 8YSZ electrolyte. This also indicates that the reaction zone does not extend inside the
10Sc1CeSZ-NiO anode, and fuel oxidation occurs directly at the anode/electrolyte interface. A comparative study
of the structure and properties of ceramic samples made from the developed 8YSZ powder and its commercial
analogue produced by Tosoh Ltd. was carried out. It was found that the developed powder is promising for SOFC
manufacturing, since under identical fabrication conditions, ceramics based on it show higher strength and
electrical conductivity values compared to its analogue. The developed 8YSZ powder was tested for the fabrication
of solid oxide fuel cells using an industrial method-tape casting. The optimal composition and casting conditions of
suspensions for manufacturing SOFC components, as well as the regimes of their lamination and sintering, were
determined. Based on the research carried out, a ceramic fuel cell was developed and fabricated and compared
with its commercial analogue. It was shown that the fabricated SOFC, under identical testing conditions
(temperature: 800 °C, fuel: 5% H2-95% Ar, and air oxygen as oxidant), demonstrates 50% higher specific power
compared to the commercial sample of the same composition - anode 8YSZ-NiO, electrolyte 8YSZ, cathode
8YSZ-LSM.
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