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yMeHbl1aeTcst Ha 3,4 macc.%, ¥ CKOpPOCTh JIECOPOLIMY CHIYKAETCSL.
W3 momy4eHHBIX rpaKOB MOXXKHO CJEJaTh BBIBOJ, YTO MaKCHMajlbHash KOHIEHTpPAIHs COpPOMPOBAHHOTO
BOZOPOJA AOCTUTACTCS TpH AaBieHHH 8 atM. CKOpOCTh IeCOpOIMHU 3aBUCHT OT TEMIIEpPAaTypbl, MPH KOTOPOH

HpOTEKAET NMPOIECe, M Hanbolee HU3Kas CKOPOCTh AecopOLMy noaydena npu Temmneparype 30 °C [5].
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B npeocmasnennoti pabome amnoomwvlii cioi meepoookcuono2o monausHozo onemenma (TOT3) 6win

copmuposan uz NiO/YSZ kepmema, komopuiii npeocmasisem cobou komnosum Ha ocHose Ni u YSZ (oxcuo
o 18 % 0 7] 7

YUpPKOHUsL, CMaOUnU3Upo8anHsitl 8§ mMon.% okcuoom ummpus). auusitl cioii Ovii chopmuposan Ha nogepxHoOCmu

necyweu Ni-Al ocnoevr TOTD memooom cnexanusi Ni/YSZ nacmwor (NiO(50%)/2rO;.:Y,03(50%) npouszsoocmea

POCCHSI, TOMCK, 22 - 25 ATIPEJIS 2014 1. DPU3UKA



mailto:tcybenkoao@gmail.com
mailto:tcybenkoao@gmail.com

XI MEXKIYHAPOJHAS KOHOEPEHIUA CTYJIEHTOB U MOJIOABIX YUEHBIX

«[TIEPCHEKTHUBBI PABBUTHS ®YHIAMEHTAJIBHBIX HAYK» 39

ESL FElectroscience, CILIA). OcHogHbiMU UBMEHAEMbIMU — NAPAMEMPAMU CHEKaHUs ObLIu memnepamypa u
ammocepa 6 kamepe. Ilogepxnocms u cmpyKmypa noIyYyeHHbvlx 00pasyoe Obiiu UCCIe008aHbl NOCPeOCmEam

CKaHupymrnouieco 31eKmpoHH020 MUKPOCKOond. P€3yﬂbmambl uccie0o8anus npe@cmaeﬂeybl 6 OaHHOU cmambe.

Solid oxide fuel cells (SOFCs) are electrochemical generators that can directly convert the chemical energy
of a fuel gas into electrical energy with high efficiency (~ 80%, with released heat) and in an environment-
friendly way [1]. The SOFC consists of three main parts: anode, electrolyte and cathode. The given work is
devoted to the formation of the anode layer.

The SOFC anode has four main functions: transport
oxygen anions, transport the fuel to the reaction site and
products from the reaction site, to catalyze the
electrochemical oxidation of the fuel, and transport the
product electrons from the reaction site to the current
collector at the electrode surface [2]. The chosen
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TPU_5_p0004 2003108 formation methods. The microstructure of anode layer is

Fig. 1. Ni / YSZ anode layer surface, co-fired in determined by the fabrication method.
vacuum (1.3 107 Pa) at T= 1200 °C

30k Oum

Nowadays there are two main types of anode layer
formation: forming of layer at normal
temperature followed by high temperature

sintering (screen printing, slip casting, sol-gel

method) [3]; forming of layer at high

temperatures, such as chemical vapor

deposition (CVD), electrochemical vapor
deposition (EVD), plasma spraying [4].

In this work the method that belongs to the

first type was used. Formation of anode layer

was carried out by sintering  of

T NiO(50%)/Zr0,:Y,04(50%) paste (production

O T . .
Max | Comection | ZAF ESL Electroscience, USA). Thin anode layer

was formed by screen printing method on the
surface of Ni-Al substrate (Ni;Al (90 %) +
NiAl (10 %)). Such composition of substrates
: was chosen because during the sintering on the
Fig. 2. Analysis of the samples chemical composition surface of the NiO/YSZ paste under vacuum at
temperatures up to 1250 °C shrinkage substrates do not occur. Thin layer of paste was deposed on the surface of
Ni-Al substrate, and then it was co-fired in the vacuum atmosphere (1.3 10~ Pa) at the temperature 1200 °C for 2

hours. After that the samples were examined by scanning electron microscope Hitachi TM-3000 (Fig.1).
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It can be seen that agglomerates of the Ni (1—
5 um) were formed during the sintering. This was
proved by the analysis of the samples chemical
composition (Fig. 2). The one explanation of the
Ni agglomerates formation can be the increase of
average particle size at the high temperature
(more than 900 °C) [3]. In this case the changing
of atmosphere from vacuum to argon did not lead

to microstructure change.

For avoiding above mantioned problem it was

TPU_NIO_Ar0CCo 2014602004 1002 N D63 x30k 3oum decided to sinter the anode layer in vacuum

Fig. 3. Ni/ YSZ anode layer surface, atmosphere with background pressure 1.3 Pa.

codfired in vacuum (1.3 Pa) at T=1190 *C Temperature of sintering was 1190 °C. Usually,

the formation of anode layer is carried out at the air atmosphere for avoiding the agglomeration of Ni, but in this
case Ni-Al base is used. The metal base is oxidized in an air atmosphere.

The obtained cover was investigated by scanning electron microscope (Fig.3). It can be seen that the anode
surface is homogeneous; the agglomerates of Ni and other defects are absent. There are no cracks on the surface,
despite the high rate of heating to 600 ° C / hour. The obtained surface is suitable for further formation of an
electrolyte layer.

It can be seen that the anode surface is homogeneous; the agglomerates of Ni and other defects are absent.
There are no cracks on the surface, despite the high rate of heating to 600 ° C / hour. The obtained surface is
suitable for further formation of an electrolyte layer.

Conclusion Based on data obtained in the work it can be noted that the proper selection of background
pressure, during the anode paste sintering, allows to avoid the agglomeration of Ni particles. Also it allows to
obtain the anode surface without defects. In the sintering process the maximum heating temperature is important.
In addition the heating rate affects an anode layer formation. The less heating rate, the anode layer structure is
homogeneous; the components evaporate at different temperatures consecutively. In the future a few more

techniques for forming the anode layer will be complete and SOFC will be produced.
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