Ozet

Bu tez ¢alismasinda, Bi203 tabanli, yizdeleri (x=1,3,5,7,9,11 mol% ve y=11,9,7,5,3,1 mol%) arasinda
degisen Eu203 ve Ce02 katkili malzemeler kati hal reaksiyon yontemiyle degisik sicaklklarda ve
degisik strelerde sentezlenerek (Bi203)1-(x+y)(CeO2)x(Eu203)y 6rnekleri elde edilmistir. Daha sonra,
kati oksit yakit hiicreleri(SOFC) icin elde edilen bu elektrolitlerin yapisal ve elektriksel 6zellikleri XRD,
SEM, DTA/TG ve 4-nokta prob yontemiyle belirlenmistir.

XRD 6lgtimleri, 7000C - 7500C ve 7500C -8000C’da isil isleme tabi tutulan B-fazina sahip ve katki
oranlari sirasiyla(x=7,y=5) ve (x=9,y=3) olan 6rnekler harig diger bitin drneklerin karisik (a+p+y)-
fazina sahip olduklarini ve sicakliga bagh olarak kristal yapinin degistigini gdstermistir.

Diger taraftan, katki miktarinin 6rneklerin elektriksel iletkenlikleri Gizerinde nasil bir rol oynadigi
arastirilarak, biitin 6rneklerde sicaklik artikga iletkenligin arttigi gérilmustir. B-fazina ve (a+B+y)-
fazina sahip olan 6rneklerin iletkenlik degerleri sirasiyla 4,47x10-2 (Qcm)-1-4,63x10-1 (Qcm)-1 ve
1,86x10-1 (Qcm)-1 - 3,62x10-1 (Qcm)-1 araliklarinda degismektedir. Buna ek olarak, B-fazina sahip
olan orneklerin aktivasyon enerijileri iletkenlik 6lciim verileri kullanilarak hesaplanmistir ve (0,74-
0,90)eV araliginda bulunmustur.

Son olarak, érneklerin elektriksel iletkenlikleri drneklerin SEM 6l¢limleri ve XRD sonuglari arasindaki
ikili iliski kullanilarak incelenmisgtir.

In this study, (Bi203)1-x-y(CeO2)x(Eu203)y ternary systems (x=1,3,5,7,9,11 mol% and y=11,9,7,5,3,1
mol%, dopant concentrations) have been developed using solid state reaction method sintering at
650 oC, 700 oC, 750 oC, 800 oC for 48 hours. Electrical and structural properties of these electrolytes
for solid oxide fuel cells (SOFCs) have been evaluated by means of XRD, TGA, DTA/TG, SEM and four-
probe point method.

XRD measurements have showed that nearly all of the samples have a+B+y phase except the samples
with B-phase sintered at 700 - 7500C and 750-8000C and having the dopant ratios (x=7,y=5) and
(x=9,y=3), respectively.

On the other hand, electrical measurements have been carried out using four-probe point method to
see how the amount of the dopants played a role on the the electrical conductivity of the samples. It
has been seen that the conductivity of all the samples increase with the increasing temperature. The
measured conductivity values of the samples with B-phase and the samples having (a+B+y)-phase
vary from 4,47*10-2 (Qcm)-1 to 4,63*10-1 (Qcm)-1 and vary from 1,86*10-1 (Qcm)-1 to 3,62*10-1
(Qcm)-1, respectively. In addition, activation energy of the samples having B-phase have been
calculated using electrical conductivity measurement data and these calculated activation energy
values of all these samples have been found in the interval (0,74-0,90 eV).



Finally, electrical conductivities of the samples were investigated by using the correlation between
the micro structure of the samples obtained from SEM mesurements and the results of the XRD of
the samples.



