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PE®EPAT

PoGora Bmimye: 68 ctopiHok, 24 pucyHkiB, 19 Tabmuie, 37 mocwiaHb Ha
JiTepaTypHi AaHi.

OO0’ €eKT TOCHIIKEHHS] — KOMITO3UT ISl BUTOTOBJICHHS €JIEKTPOJITY KepamMidHO1
NaJuBHOI KOMIpKH Ha 0cHOB1 ZrO, ctabim3oBanoro Sc,03, CeO, ta Y,0;.

Metoro poOOTH € BUBYEHHS BIUIMBY CKJIaJly KOMIO3UTY Ha OCHOBI ZIO,
crabimzoBanoro SC,03, CeO, Ta Y,03; Ha i#oro (a3oBuil ckiiag Ta EIEKTPHYHI
BJIACTUBOCTI, Ta BCTAHOBUTH ONTUMAaJbHE CIIBBIIHOIICHHS KOMIIOHEHTIB, JJIsi
OTPUMAaHHS HEOOX1THUX BIJMOBIJHUX BIACTUBOCTEH.

MeTonu TOCTIKEHHS Ta arnmaparypa: BUTOTOBJICHHS KOMIO3UTY MPOBOIUIIOCS
B IUJIAaHETAPHOMY MIIMHI JIaboparopii, Ta 3a JOMOMOTOI0 TiAPaBIIIYHOTO Tpeca Ta
My(eabHOI Tedl 1HAYKTUBHOCTI. 3a JIOMOMOr0K KOMILUIEKCY BUCOKOIH(OPMATHBHUX
METOAIB  (DI3UYHOTO  MaTepiajio3HaBCTBa  (PEHTIEHOCTPYKTYPHOTO  aHali3y,
IMIIEJAHCHOT CIIEKTPOCKOMIT) TOCTIIKEHO (ha30BHIl CKIa/l Ta €IEKTPUYHI BIIACTUBOCTI
KOMIIO3HUTIB €JICKTPOJITY.

OTprMaHO KOMIIO3UIIIMHUIM MaTrepian, SKUM BIAMOBIJAE€ BHUMOTaM, IO
CTaBIIATHCS TIEpe] MaTepiajoM eJeKTPOJITy, IO SBJsS€ COOOK TBEPAUN PO3UMH
samimends 3 ['IHK kpucramigyHoro cTpykTyporo. BcTaHOBIIEHO 3alieKHICTH 3MIHU
napamMeTpy rpaTKd Ta BEJIMYMHMU 10HHOI MPOBITHOCTI BiJ BMICTY KOMIIOHEHTY Ha

ocHoBI ZrO, ctabimizoBanoro Y,0s.

KimouoBi cnosa: TIOPOLIOK, KEPAMIKA, KOMIIO3UT, ITAJINBHA
KOMIPKA, EJIEKTPOJIIT, ®A30BUU CKJIAJl, IOHHA TIPOBIJIHICTb,
IMITEJJAHCHA CITEKTPOCKOIIIS, PEHTTEHOCTPYKTYPHUI AHAJII3,



ABSTRACT

The work contains 68 pages, 24 figures, 19 tables, 37 references to published
data.

Object of research - for the manufacture of composite ceramic electrolyte fuel
cell based on ZrO2 stabilized Sc203, CeO2 and Y203.

The aim is to study the effect of composite based on ZrO2 stabilized Sc203,
CeO2 and Y203 on its phase composition and electrical properties, and to establish
the optimal ratio of components required for the relevant properties.

Methods and apparatus: manufacturing composite planetary mill was
conducted in the laboratory, and using a hydraulic press muffle furnace of
inductance. With complex highly informative methods of physical material (X-ray
analysis, impedance spectroscopy) investigated the phase composition and electrical
properties of composite electrolyte.

Retrieved composite material that meets the requirements imposed on the
electrolyte material, which is a solid solution substitution FCC crystal structure. The
dependence of the lattice parameter and change the value of ionic conductivity based
on the contents of the ZrO2 stabilized by Y203.

Keywords: POWDER, CERAMICS, COMPOSITES, FUEL CELLS,
ELECTROLYTES, PHASE COMPOSITION, IONIC CONDUCTIVITY,
IMPEDANCE SPECTROSCOPY, X-RAY ANALYSIS.



BUCHOBKU

B naniit 6akanaBpchkoi po60Ti OyJI0 BUBUCHO BIUIMB CKJIaJy KOMITO3UIIIHHOTO
€JIEKTPOJIITY Ha OCHOBI JIOKCHUIY IIMPKOHIIO Ha HOro (pa30BUM CKIIAM Ta EICKTPHYHI
BJIACTUBOCTI.

1. Ortpumano 3pasku kommnosuty 10SclCeSZ-8YSZ 3 pi3HUM BMICTOM
8YSZ (33, 40, 50 mac.%) muisixoM 3MIlIyBaHHs, IPECYBAaHHS Ta CHIKAHHS CKJIaJJOBUX
MTOPOIIKIB.

2. Po3paxoBaHO 3HAauY€HHS BIJAKPUTOI MOPUCTOCTI JOCIIHKYBAaHUX 3pa3KiB
METOJIOM TIAPOCTATUYHOrO 3BaKyBaHHsA. OTpUMaHO HACTYIMHI pe3yJbTaTH: IS
KOMMO3uTy 13 BMicToM 8YSZ 33 mac.% 3Ha4eHHs BIAKPUTOT MOPUCTOCTI CTAHOBHUTH
8,6%; mns koMmo3uTy i3 BMicToM 8YSZ 40 mac.% 3HaueHHs BiAKPUTOI MOPUCTOCTI
cTaHoBUTH 60,5%; M koMmo3uty 13 BMmicToM 8YSZ 50 mac.% 3Ha4YeHHS BIAKPUTOI
MOPHUCTOCTI CTAaHOBUTH 1,6%.

3. BcraHoBneHo, 1O BCl JOCHIAKYBaHI KOMIIO3UTH SIBIISIIOTH COOOIO
onHO(Ma3HUN TBEpIUUA PO3UYMH 3aMIMICHHS 13 TPAHEIEHTPOBAHOK KyOI4HOIO
PELIITKOIO.

4. BcraHOBIEHO, IO BCl MapaMeTpu TPaTKH JUIsl KOXKHOTO OKPEMOTO
KOMITIO3HUTY € PiBHI Mk cO0O0I0, 1110 CBIIYUTH MPO T€, IO rpaTka 30epirae npaBUibHy
dopmy kyOa. OTpuMaHO HACTYITHI pe3yJbTaTH: JUIsl KOMIIO3UTY 13 BMicToM 8YSZ
33 mMac.% mapaMeTp rpaTku cTaHOBUTH 5,0999 A; mns xommosuty i3 BMicToM 8YSZ
40 mac.% napameTp rpaTku ctaHoBuTh 5,1009 A; nns xommosuty i3 BMictom 8YSZ
50 mac.% mapameTp TPaTKu MOPUCTOCTI CTAHOBUTH 5,1067 A.

5. Bcranosneno, 1o 31 30utbiieHHsIM BMicTy 8YSZ B kommnosuti 10Sc1CeSZ-
8YSZ, mapamerp rpaTku 30UTBIIYETHCS, IO BKa3y€ HAa BIUIMB PO3MIPIB 10HHHX
paziyciB pi3HUX CKJIQJIOBUX €JIEMEHTIB KOMITO3UTY.

6. BcraHoBieHO, 10 JOCHIPKYBaHI KOMIIO3UTH MAalOTh 3HAYEHHS 10HHOL
MPOBIAHOCTI, $KE BIAMOBIJAE BUIIEC OMWCAHUM BHUMOTaM, IO CTaBIATHCS [0
Marepiaiay 3 SKOr0 MOXHa BHUTOTOBUTH €JIEKTPOJIT KepaMiuHO! MAJIMBHOI KOMIPKH.
OTpuMaHO HACTymHI pe3yJbTaTH: g KOMIO3UTy 13 BMmicToM 8YSZ 33 mac.%

3HAYEHHS 10HHOI MPOBIMHOCTI cTaHOBUTH 5-10™ CM/cM; TSI KOMITO3UTY 13 BMICTOM



8YSZ 40 mac.% 3HadyeHHS 10HHOI TPOBITHOCTI CTAHOBUTH 3,6:107 Cm/em; s
koMmo3uty 13 BmictoM 8YSZ 50 mac.% 3HayeHHS 10HHOI MPOBIJHOCTI CTAaHOBUTH
3,8:102 Cm/cM.

7. BcraHoBIEeHO, 10 HAWOUIBITY 10HHY MPOBITHICTH Ma€ KOMIIO3UT CKIIATy
67 mac.% 10Sc1CeSZ — 33 mac.% 8YSZ.

B po6oTi po3paxoBaHa MmjiaHOBa KOIITOPHCHA COOIBAPTICTh MPOBEICHHS JaHOI
IUIIIOMHOI pOOOTH 3 ypaxyBaHHSM BCIX BU1B BUSHAYCHHUX PECYPCIB.

OOrpyHTOBaHa HAYKOBO-TE€XHIYHA AKTYyaJbHICTh Ta €KOHOMIYHA JOILIbHICTh
MIPOBEIEHOI POOOTH.

Po3pob6neni 3axonu, mo 3a0e3reuyroTh 30pPOBI YMOBU Mpalli, Ta 3acaiau

3a0e3neueHHs O€3NeKH B HaI3BUYAHIN CUTYyallli



CONCLUSIONS

In this bachelor thesis studied the effect of the composite electrolyte based on
zirconium dioxide in its phase composition and electrical properties.

1. The samples of the composite 10Sc1CeSZ-8YSZ with different content
8YSZ (33, 40, 50 wt.%) By mixing, pressing and sintering powdered components.

2. Calculated values of open porosity samples by hydrostatic weighing. The
following results: for 8YSZ composite containing 33 wt.% Of the value of open
porosity of 8.6%; for composite containing 8YSZ 40 wt.% of the value of open
porosity of 6.5%; for composite containing 8YSZ 50 wt.% of the value of open
porosity of 1.6%.

3. Established that all investigated composites are single phase solid solution
substitution of face-centered cubic lattice.

4. Established that all the lattice parameters for each composite are equal,
indicating that the lattice retains the correct shape of a cube. The following results:
for 8YSZ composite containing 33 wt.% Lattice parameter is 5,0999 A; for
composite containing 8YSZ 40 wt.% lattice parameter is 5,1009 A; for composite
containing 8YSZ 50 wt.% porosity lattice parameter is 5,1067 A.

5. Established that with increasing content in the composite 8YSZ 10Sc1CeSZ-
8YSZ, the lattice parameter increases, indicating the impact of various sizes ionic
radii composite components.

6. Established that studied composites matter ionic conductivity that meets the
requirements described above that relate to the material from which to fabricate
ceramic electrolyte fuel cell. The following results: for 8YSZ composite containing
33 wt.% Of ionic conductivity value was 5 ¢ 10-2 S / cm; for composite containing
8YSZ 40 wt.% of ionic conductivity value of 3,6 « 10-2 S / cm; for composite
containing 8Y'SZ 50 wt.% of ionic conductivity value of 3,8 « 10-2 S/ cm.

7. It is established that the highest ionic conductivity of a composite of 67 wt.%
10Sc1CeSZ - 33 wt.% 8YSZ.

The scheduled estimate prime price of realization of this diploma work is in-

process expected taking into account all types of certain resources.
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