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Bu ¢alismada, Ho2 O 3ve Tb 4 O 7katkili Bi2 O s kompozit malzeme 6rnekleri orta sicaklik

kat1 oksit yakit pilleri (OS-KOYP) icin elektrolit olarak gelistirilmis ve yapisal ve

elektrik 6zellikleri incelenmistir. ilk 6nce, (Bi2 O 3) 1-(x+y) (H0 20 3) x(Tb 4O 7) yiiclii sistemleri
icin degisik oranlarda Ho 20 3ve Th 4O 7 (x=0.11, 0.09, 0.07, 0.05, 0.03, 0.01 ve y=0.01,

0.03, 0.05, 0.07, 0.09, 0.11) katkilamak suretiyle hazirlanmistir. Hazirlanan toz 6rnekler

700, 750 ve 800 oC ’de geleneksel kati-hal sentezleme teknigi (KHST) ile sinterlenerek
elektrolit malzeme drnekleri elde edilmistir. Ornekler, X-1s1n1 toz kirmimi (XRD) ve

dort-nokta probe metodu (DNPM) ile karakterize edilmistir. XRD o6l¢iimleri 750 ve 800
0
C ’de sinterlenmis olan (Bi 20 3) 088 (H0 20 3) 011 (Th 4O 7) 0.01 6rneklerinin kararli florit tipi

yiizey merkezli kiibik (fcc) kararli 8-Bi 2 O 3 fazina sahip oldugunu gostermistir.

Orneklerin aktivasyon enerji degerleri Arrhenius denklemi kullanilarak log 6” nin

1000/T” ye kars1 grafiginden hesaplanmistir. Ornekler karsilastirildiginda, en yiiksek

iletkenlik degeri ve en diisiik aktivasyon enerji degeri 750 °C’ de 48 saat sentezlenen
(Bi203)08(H0203)011(Tb 40 7) 0.016rnegi igin sirasiyla 763 °C’ de 1.75%10-1(Q.cm) -1ve
931-1030 K sicaklik araliginda 0.94 eV olarak hesaplanmistir.
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In the present study, Ho 20 sand Tb 4O 7doped Bi 2 O 3 composite material samples have
been developed as electrolyte for intermediate-temperature solid oxide fuel cells (IT-

SOFCs) and their structural and electrical properties have been investigated. Firstly, the
powders of the (Bi 20 3) 1-x+y) (H0 20 3) x(Tb 4O 7) yternary systems have been prepared with
ratios of Ho 20 sand Th 4O 7(x=0.11, 0.09, 0.07, 0.05, 0.03, 0.01 and y=0.01, 0.03, 0.05,

0.07, 0.09, 0.11). Then, using these prepared powders the electrolyte material samples

have obtained by sintering at 700, 750 and 800 o C by conventional solid-state synthesis
techniques (SST). The samples were characterized by means of X-ray powder

diffraction (XRD) and the four-point probe method (DNPM). XRD measurements

indicated that the (Bi 20 3) 0.88 (H0 20 3) 011 (Th 40O 7) 0.01 samples synthesized at 750 and 800

0
C have the stable fluorite-type face centered cubic (fcc) 6-Bi 2 O 3 phase. The activation

energy values of the samples were calculated from log ¢ versus 1000/T graphics using
Arrhenius equation. The highest conductivity value and lowest activation energy value

were founded as 1.75*10 -1 (Q.cm)-1at 763 o C and 0.94 eV in temperature ranges of
931-1030 K for (Bi 20 3) 0.88(H0 20 3) 011 (Th 40 7) 0.01 sSample sintered for 48 hours at 750

0
C, respectively, compared the samples.
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