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Doping amount( x ) 0.0 0.05 0.10 0.15 0.25 0.30
Conductivity/ (10~ *S-cm ") 1.645 6.713 12.0 9.11 4.74 3.83
Activation energy/(eV) 1.30 0.96 0.83 0.91 1.47 1.43
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TRANSPORT PROPERTIES OF KNb, _,Mg,0;_;SYNTHESIZED
UNDER HIGH-TEMPERATURE AND HIGH-PRESSURE

XIANG Jun', LI Li-ping®

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

Abstract: Single-phase KNb; _ ,Mg,0;_5(0.0 ~0.3)ion conductors were prepared using high tempera-
ture and high pressure method. The structural characteristics and ionic conductivities of KNb, _, -
Mg, O; _ 5 solid solutions were investigated by XRD, TG-DTA and A-C impedance spectra measurements.
The XRD results show that all the products crystallized in a single orthorhombic perovskite structure . High
pressure promotes the process of solid state reactions and the temperature for forming KNb, _, Mg, O;_;
solid solutions decreases under high pressure. With the increasing of doping amount, cell volume increas-
es, which is related with substitution of Mg ion and existence of oxygen vacancies. lonic conductivities
measured by impedance spectroscopy showed that there is relatively high-resistance along grain bound-
aries. The grain-boundary effect is very obvious. By imitating the impedance data, the conductivities of
grain, grain boundary and bulk were obtained, the temperature dependence of the conductivities of all the
solid solutions is linear. The bulk conductivities of KNb; _ ,Mg,O5_ 4 solid solutions don’t increase with
the increasing of doping amount but achieve maximum at around x =0.1(o =1.2x 10~ ’S-em! at
700°C) .

Key words: KNb,_,Mg,0;_5; high-temperature and high-pressure; A-C impedance spectrum; ionic

conductivity



