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Synthesis and Characterization of KNb,_, Ti,O;_; Solid Solutions
XIANG Jun',LI Li-Ping*

(1. Department of Mathematics and Physics ,
East China Shipbuilding Institute , Zhenjiang 212003,China;
2. Department of Physics,Jilin University Changchun 130023 ,China)

Abstract: KNb, . Ti,O; ;(x=0~0. 40) solid solutions were synthesized under high temperature and
high pressure for the first time. The structural characteristics and ionic conductivity of KNb,_, -
Ti, O5_; solid solutions were investigated by XRD, TG-DTA ,Raman and impedance spectroscopy tech-
niques. XRD results showed that Ti-doping resulted in structural transformation, the samples of <<
0. 15 have orthorhombic perovskite structure, but the samples of x==0. 15 are single tetragonal phase.
With the increase of doping amount, the cell volume decrease. The Raman spectra at different tempera-
tures and DTA curve indicate that the structure of the solid solutions had been changed, Ti-doping
broadens tetragonal phase zone,and curie temperature decrease with the increase of dopant content.
The ionic conductivity of the samples measured by impedance spectroscopy shows that in all the sam-
ples the ions are main carriers. KNby g; Tio 15 05 25 has the highest conductivity of 5. 6X10*S « cm ™!
at 800 ‘C. A marked curvature at T=630 °C has been observed in the Arrhenius plot of the bulk con-
ductivity. The activation energy below 630 °C is lower than that above 630 °C,and the cause is dis-
cussed.

Key words: KNb, , Ti,O; s; high-temperature and high-pressure; oxide ionic conductor; structural

transformation



