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Abstract: In this paper to improve the ionic conduction properties, lanthanum silicate apatite Lag 33(SiO4)g09

ceramic, which substituted by V ions at Si-site, were fabricated by the mixed-oxide method. And we investigated

the structural and electrical properties of Lagg3(Sig—,V,)O9g specimens with variation of dopants for the
application of solid oxide fuel cells. The sintering temperature of Lag 33(Sig—,V,)O94 specimens decreased from
1,600C to 1,400C. As results of X-ray diffraction patterns, all Lag33(Sig—,V,)O9g specimens showed the

formation of a complete solid solution in a apatite polycrystallin structure. But the specimens doped with more than
1.5mol% showed the second phase, La,SiO; and SiO,. The specimen dopants with 1.0 mol% showed the

maximum ion conductivity. Ion conducting and activation energy of the Lag 33(Si5V{)O94 specimens were about

7.8x107* S/cm 1.62 eV at 6007, respectively.
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Fig. 1. TG-DTA of Lag43(Siz_ xV x)Oys powder.
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Fig. 2. of  Lag3(Sig— xV x)Oa
ceramics: (a) x= 0.5, (b) x= 1.0, (c) x= 1.5, and (d) x= 2

X-ray diffraction patterns
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Fig. 3. Unit cell volume of La9.33 Lags;(Sig_ xV x)Oq

ceramics with variation of V contents.
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Fig. 4. Sintered density of Lag33(Siz_ xV x)O4 ceramics with

variation of V content.

O 32 V A7t ©E Laggs(Sig—,V,)09 Al
el 9ol ARE e Zolck. V 94r} BrEo
o2f AAol 7kt en o= Skt o] ®HFo]
= Vol X|ghgo] o ddo=z wHEo E9F FUt
ol 1 molskml 7§ 2 Tl AR E S} o5 A
sfegol ZotarAe ohel Aol thA] PAsts A3
UERjed] ol eazol F71ol tjet B 4
sc2 A% 4ol odE Aoz mowc

I 4= V A7t & Laggs(Sig—,V, )09 Al
He| 272 Y=g UERd Zlolth V AEFol 1 mol%

z7he

WY o o

42 Weot Zastct ot 1 29) X-A welo]
Uergd ZAY ulad Qesth e 2xpa] St
ojgh Zoz W

53

gl

ol

297

Fig. 5. SEM micrographs of Lag33(Sig— vV y)Oo ceramics: (a)
x= 0.5, (b) x= 1.0, (¢c) x= 1.5, and (d) x= 2.0.

Fig. 6. SEM micrographs of Lag35(Sig_ yV x)O,s ceramics: (a)
x= 0.5, (b) x= 1.0, (c¢) x= 1.5, and (d) x= 2.0.
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Fig. 7. Impedance plots(Z' and Z'") obtained at 600Cof Lag;

(Sig_ xV x)Oy¢ ceramics.
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Fig. 8. Conductivity of Lag;;(Sig_ vV )4 ceramics at 600 T

with variation of V content.
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Fig. 9. Arrhenius plots of the electrical conductivity of Lag s,

(Sig_ xVx)Oy4 ceramics.
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Fig. 10. Activation energy of Lags5(Sig— yV y)Os ceramics
with variation of V contents.
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