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PoGora Bwmintye: 59 cropiHok, 13 pucyskiB, 10 Tabmuip, 30 mocuiaHb Ha
JTepaTypHi JaHi.

OO’eKT JOCHIIKEHHS — KOMIIO3UT JJIi BUTOTOBIICHHS aHOAY KepaMIyHOi
NaJuBHOI KOMIPKH Ha 0CHOBI ZrQ, cTabinizoBaHoro Y,0s.

Metoro poOOTH € BHUBYEHHS BIUIMBY CKJIaAy KOMIIO3UTY Ha OCHOBI ZrO,
craburzoBaHoro Y,0; Ha #oro, Ta BCTAaHOBHTHU OITHUMAaJIbHE CIIIBBIJIHOIIIECHHS
KOMIIOHEHTIB, JIJI1 OTPUMaHHS HEOOX1AHUX BIJMOBIIHUX BJIACTUBOCTEH.

MeTtoau mocmipKeHHsI Ta arapaTypa: BUTOTOBICHHSI KOMITO3UTY IMPOBOIUIIOCS B
IJIaHETapHOMY MJIMHI JlabopaTtopii, Ta 3a JOMOMOIOI0 TIAPaBIIYHOrO Mpeca Ta
My(QenbHOI Tedl 1HIYKTUBHOCTI. 3a JTOMOMOI'OI0 KOMILUIEKCY BHUCOKOIH(OPMATHBHUX
METOMIB (PI3UYHOTO MaTepiaio3HABCTBA  JOCIHIKEHO MEXaHIYHI BIACTUBOCTI
KOMITO3UTIB aHOJTY.

OTpuMaHO KOMIIO3MIIIHUN Marepiaj, SKUM BIANOBLAAE BHUMOram, IO
CTaBJIATHLCS TIEPEl MaTepiajioM aHOY, IO SIBJISIE COOOI0 TBEPIUN PO3UMH 3aMIIIICHHS 3
['IK KpuCTaIiuYHOIO CTPYKTYpOrO. BCTaHOBIEHO 3alieKHICTh 3MIHM MapaMeTpy
IpaTKi Ta BEJIWYUHU 10HHOI MPOBITHOCTI BiJl BMICTY KOMIIOHEHTY Ha OCHOBI ZrO,

crabutzoBaHoro Y,0s.

Kirouosi cinosa: ITOPOLIOK, KEPAMIKA, KOMIIO3UT, ITAJIMBHA
KOMIPKA, AHOJI, ®PA30OBHI CKJIAJI, IOHHA IMTPOBIJHICTD.



ABSTRACT

The work contains 55 pages, 11 figures, 10 tables, 30 references to published data.
Object of study - anode composite for the manufacture of ceramic fuel cell based on
stabilized ZrO2 Y203.

The aim is to study the effect of composite based Y203 stabilized ZrO2 on it, and set
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 and inductance. With
complex highly informative methods of physical material investigated mechanical
properties of composite anode.

Retrieved composite material that meets the requirements imposed on the anode
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.
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BUCHOBKH

[IpoBeneHe JocCaiKeHHA CTPYKTYPHUX MepeTBOpPeHb, MeXaHIYHOI
noBeZliHKkM aHoay 3 kommo3uTy NiO-3,5 YSZ, B sKkoMy BMICT OKCHJ, HiKeJto
3MiHoBaBcd BiJ 30 1o 60 mac.% noka3aJio, 1110:

1. 3a ogHakoBHUX yMOB BUroTOBJIeHHA BMICT NiO CyTTEBO BIJIMBAa€E Ha
MOPUCTICTh aHOAY, IKa B CBOIO Yepry BIJIMBa€E Ha epeKTUBHIcCTh pobotu KIIK.
He3HayHa nopucricte aHoay 3 BMicToM 30 % NiO micig BifjHOBJIEHHS BOAHEM
(~20 %) Oyme mnepelIKOJaTH BUBOAY MNPOAYKTIB peakuii i 3HWXKyBaTH
epekTUBHICTb po60TH aHoAy Ta KIIK 3arasiom.

2. B cTpykTypi 3 BMicTOM okcuAay Hikearo 60 % po3nofis nop 6isblii
PIBHOMIpHUMU i MOpU MalOTh HEBEJUKUH PO3Mip Ta OKpyri1y GopMy, IOPUCTICTb
TaKUX 3paskKiB gocqarae 40 %.

3. MinHicTh 3paskiB Ha 371aM 3 BMicTOM 60 % NiO xo4a i € HAWHMXKY010
nicsig BiJHOBJIEHHA BOAHeM, Ta piBeHb ii gocdarae 100 Mlla i € gocraTHIM A1
ekcrtyaTauii KITK.

3BHIlle CKAa3aHOI'0 MO>KHAa 3pPOOHMTU BUCHOBKH, 1110 BMICT OKCHJY HiKeJt0
CYyTTEBO BIUJIMBAE Ha CTPYKTYpPOYTBOPEHHS, IOPUCTICTh Ta MeXaHidHi
BJIACTUBOCTI aHOAIB BUroToBJeHUX 3 koMno3uTiB NiO-3,5 YSZ. 60 % okcuny
HIKeJII0 Yy CKJIaJli KOMIIO3UTYy 3abe3ne4ruTh BUCOKY nopucTictb aHoay KIIK Ta

JIOCTAaTHIO MOT0 MiLJHICTb /11 epeKTUBHOI pOOOTH NaJMBHOI KOMipKH.



CONCLUSIONS

The study structural transformations, mechanical behavior of the
composite anode with NiO-3,5 YSZ, in which nickel oxide content varied from 30
to 60 wt.% Showed that:

1. Under the same conditions NiO content production
influences the porosity of the anode, which in turn affects the performance of the
CCP. Non-significant porosity anode containing 30% NiO after hydrogen
reduction (~ 20%) will prevent withdrawal reaction products and reduce the
efficiency of the anode and PDAs in general.

2. The structure of nickel oxide containing 60% more even distribution of
pores and the pores are small and rounded shape, porosity such samples is 40%.

3. The strength of samples for scrap containing 60% NiO although it is the
lowest after the restoration of hydrogen, and the level of up to 100 MPa and is
sufficient for the operation of the CCP.

From the above it can be concluded that the content of nickel oxide
influences the structure, porosity and mechanical properties of anodes made of
composite NiO-3,5 YSZ. 60% of nickel oxide in the composition of the composite
anode provide high porosity PDAs and sufficient strength for its effective

operation of the fuel cell.



