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ABSTRACT

Solid oxide fuel cells (SOFC), which are green electrochemical devices, transform
directly chemical energy of fuel to electricity, and striking heat energy by using solid

fuels as electrolyte [1-3].

One of the essential problems for SOFC is to mix the gases, which used in anode and
cathode, reacting electrochemically at high temperature before the reaction and/or
the gas infiltration to outside of SOFC. It makes security problem and low efficiency.
To use safe sealing material for SOFC is very important due to high operating
temperature such as 600-1000°C. The actual studies have shown that the sealing

materials produced from glass-ceramics have the greatest potential about sealing.

Glass-ceramics are polycrystalline materials produced by controlled crystallization of
glass that is suitable for crystallization. Glass-ceramics that can be produced by using
various compositions are ideal sealing material in terms of accordance between
thermal expansion coefficients of SOFC components and glass-ceramic, high

temperature strength and corrosion resistance.

However, there are also problems resulting from glass-ceramic sealants in SOFC.
Nowadays, the glass-ceramics including BaO and SrO are used in commercial glass-
ceramic sealants for SOFC. In the operation condition of SOFC, BaCrO4 and/or SrCrO4
phases can form because of different thermal expansion coefficient, when the glass-
ceramics including BaO and SrO are combined with Crofer Apu 22 as interconnect
material. This situation may cause decrease in bonding strength, sealing failure and

crack formation.

In the current study, the glass-ceramic compositions not including BaO and SrO were
prepared for sealant material of SOFC and interface characteristics with CroferAPU22

were investigated.

The results indicated that the glass-ceramic materials exhibiting good bonding with

CroferAPU22 and not containing chromate phase can be produced by natural rocks.

Key Words: SOFC, Interface, Glass-Ceramic, Sealing.
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OZET

Kati oksit yakit pilleri (KOYP), yakitin kimyasal enerjisini dogrudan elektrik ve énemli
miktarda 1s1 enerjisine donlstlren, elektrolit olarak kati oksitlerin kullanildigi cevre

dostu elektrokimyasal cihazlardir [1-3].

KOYP sistemlerinin baslica problemlerinden biri anot ve katotta kullanilan ve ylksek
sicaklikta elektrokimyasal tepkimeye giren gazlarin tepkimeye girmeden karismasi
ve/veya KOYP dizinin disina sizmasidir. Bu problem, KOYP'nin verimini dlistrmekte ve
guvenlik sorunu yaratmaktadir. KOYP’ler genel olarak 600-1000°C sicakliklarda
calistigindan, bu sicaklikta glivenli bir sekilde sizdirmay! tam olarak 6nleyecek conta
malzemesinin kullanilmasi c¢ok &énemlidir. Son dénemlerde vyapilan c¢alismalarda
sizdirmazlk elemani olarak en buyUk potansiyel cam-seramik malzemelerden yapilmis

contalarda goérulmektedir.

Cam-seramikler, kristallenmeye uygun camlarin kontrolli kristalizasyonu ile Uretilen
cok kristalli malzemelerdir. Degisik bilesimlerde (retilebilen cam-seramikler sahip
olduklari genlesme katsayilarinin KOYP hlcre elemanlariyla uyumunun yani sira
yuksek sicaklik dayanimlari ve korozyon direncleri ile de KOYP'ler icin ideal bir

sizdirmazlk elemani olarak dikkat cekmektedirler.

Bununla birlikte, KOYP'nde cam-seramik sizdirmazlik elemanlarindan kaynaklanan
sorunlar da bulunmaktadir. Gunumuzde KOYP’nde kullanilan ticari cam-seramik
contalarda genellikle BaO ve SrO iceren cam-seramik contalar kullaniimaktadir.
KOYP'nin galisma sartlarinda, BaO veya SrO iceren cam seramik contalarin Crofer APU
22 gibi akim toplayicl interkonnektér malzemelerle birlikte kullanilmasi durumunda
conta vylzeyinde farkli genlesme katsayillarina sahip BaCrO, ve/veya SrCrO4
olusabilmektedir. Bu durum baglanma mukavemetinde ciddi azalmalar ile birlikte hem
sizdirmazhdin tam olarak saglanamamasina hem de catlaklar olusmasina neden

olabilmektedir.
Bu calismada, dodal kayaclardan KOYP’'nde sizdirmazlik elemani olarak kullanilan cam-

seramik bilesimleri hazirlanmis (BaO ve SrO icermeyen) ve KOYP'de kullanilan

CroferAPU22 ile olan araylizey 6zellikleri incelenmistir.
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Figure 1. The interface of Crofer APU.
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Figure 2.

The interface of Crofer APU and elemental analysis
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Deneysel calismalar sonucunda KOYP'nde akim toplayici olarak kullanilan CroferAPU22
paslanmaz celik malzeme ile iyi bir baglanma gosteren, kromat fazi icermeyen cam-

seramik conta malzemelerinin dodal kayaclardan Uretilebildigi gorulmustur.

Anahtar Kelimeler: KOYP, Ara-ylzey, Cam-seramik, Sizdirmazlik.
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